ISSN 2958-7212 (Print)
ISSN 2958-7220 (Online)

QAINAR

journal of social science

est 1991




W gre
ossref

OPEN
ACCESS

Member

est 1991

Qainar Journal of Social Science
Volume 5, Issue 2, 2026

KAUHAP aA€YMETTIK £bIABIMACP XYPHAADI
5 ToMm, 2 wibirapbiAbIM, 2026

KCIﬁHGp XYPHAA COULUAAbHbIX HAYK
Tom 5, Bbinyck 2, 2026
Hay4Hoe nsgaHue
CBu1aeTenbLCTBO O NOCTAHOBKE Ha nepey4veT NepuoamnyecKoro nevYaTHoro n3gaHus
NeKZ81VPY00086162 ot 26.01.2024 r.
MwuHucTepcTBa KynbTypbl U MHopMaLumm Pecnybnmku KasaxcrtaH

MexgyHapogHbim LeHTpoM B Mapwke xypHan «Qainar Journal of Social Science»
3aperncTpmpoBaH Nog HOMepom

ISSN 2958-7212 (Print) | ISSN 2958-7220 (Online)

XypHan nHgekcupyeTcs B criegytowmx 6asax

e_%;enmgs ,@[ OpenAlex

HAYWYHAR 3AERTPOH!

HAR -
Ao f BHEAHOTERA !
M Mendeley LIBRARY RU IOl LENS.ORG




Aims and Scope

Qainar Journal of Social Science is a double-blind peer-reviewed journal that publishes original research and review
articles addressing a wide range of issues in the field of humanities and social sciences. The three key areas forming the
conceptual foundation of the journal "society", "human being" and "social development" are central to its vision and
mission.

Key topics covered in the journal: social and human sciences; social economy; demography, human resources, and labor
market; social policy and quality of life; gender and social inclusion; cultural and communication processes in modern
society; sustainable development and social innovations; governance and transformation of social institutions.

EDITOR-IN-CHIEF
Anel A. Kireyeva — Cand. Sc. (Econ.), Associate Professor, Institute of Economics under the Science Committee of

Ministry of Science and Higher Education RK, Almaty, Kazakhstan, Scopus Author ID: 56530815200, ORCID ID:
https://orcid.org/0000-0003-3412-3706

EDITORIAL COUNCIL

Laszlo Vasa — PhD, Professor, Széchenyi Istvan University, Gyér, Hungary, Scopus Author ID: 16317891500,0RCID
ID: https://orcid.org/0000-0002-3805-0244

Cihan Cobanoglu — PhD, Professor, Virscend University, Irvine, California, USA, Scopus Author ID: 6506766856,
ORCID ID: https://orcid.org/0000-0001-9556-6223

Aknur Zhidebekkyzy — PhD, Associate Professor, Research Professor at the School of Management and Tourism,
Almaty Management University, Almaty, Kazakhstan, Scopus Author ID: 57192831004,0RCID ID: https://orcid.org/0000-
0003-3543-547X

Akan Nurbatsin — PhD, Director of the Department of Scientific Activity, University of International Business named after
K. Sagadiyev, Aimaty, Kazakhstan, Scopus Author ID: 57221089302, ORCID ID: https://orcid.org/0000-0001-5390-5776

Manuel Fernandes-Grela — PhD, Professor, University of Santiago Compostela, Spain, Scopus Author ID: 6504575604,
ORCID ID: https://orcid.org/0000-0001-6087-7929

Peter Karacsony — PhD, Professor, Obuda University, Budapest, Hungary, Scopus Author ID: 25825158100, ORCID ID:
https://orcid.org/0000-0001-7559-0488

Sebastien Peyrouse — PhD, Professor, Director of the Central Asia Program, George Washington University,
Washington, USA, Scopus Author ID: 21234013400 ORCID ID: https://orcid.org/0000-0001-8318-3102

Lodhi Rab Navaz — PhD, Professor, Professor, Hailey College of Commerce, Lahore, Pakistan, Scopus Author
ID: 55698650600 ORCID ID: https://orcid.org/0000-0001-5330-4962

Mihalyi Péter — PhD, Professor, Corvinus University of Budapest, Budapest, Hungary, Scopus Author ID: 6506949917,
ORCID ID: https://orcid.org/0000-0002-8563-6950

Tunc Medeni — PhD, Associate Professor, Ankara Yildirim Beyazit University, Turkey, Scopus Author ID: 34880553000,
ORCID ID: https://orcid.org/0000-0002-2964-3320

Leyla Gamidullaeva — Doc. Sc. (Econ.), Professor, University of Penza, Penza, Russia, Scopus Author ID:
56436586400, ORCID ID: https://orcid.org/0000-0003-3042-7550

Saule Kaliyeva — Doc. Sc. (Econ.), Leading Researcher, Institute of Economics under the Science Committee of Ministry
of Science and Higher Education RK, Almaty, Kazakhstan, Scopus Author ID: 57204160377, ORCID ID:
https://orcid.org/0000-0003-0533-2728

Medet Konyrbekov — PhD, Associate Professor, Chief Scientific Secretary, Institute of Economics MSHE RK, Almaty,
Kazakhstan, Scopus Author ID: 57200380913, ORCID ID: https://orcid.org/0000-0003-1985-3532

Alisher Rasulev — Doc. Sc. (Econ.), Professor, Director of Institute of Economics of the Academy of Sciences, Tashkent,
Uzbekistan, Scopus Author ID: 57190430787, ORCID ID: https://orcid.org/0000-0002-8526-6777

Frequency: 4 issues per year

DOI Prefix: 10.58732 / Registered with CrossRef

ISSN 2958-7212 (Print) | ISSN 2958-7220 (Online)

License: This work is licensed under a Creative Commons Attribution 4.0 International License (CC BY 4.0)
Article Processing Charges (APC): Free of charge

Email: kireyeva.anel@kainar-edu.kz

Website: https://www.journal-kainar.kz

Founder/Publisher: Q University

Copyright: © Authors, 2026. Layout design © Qainar Journal of Social Science




CONTENTS

Socio-Economic Efficiency of Investments in Kazakhstan's Agro-Industrial
Complex
Anbar D. Chelekbay, Nurgul S. Shmanova, Lyala A. Baibulekova

Digital Green Finance and Social Inclusion: Evidence from Central Asian Economies
Zhanar D. Dauletkhanova, Aliman K. Zhakbaeva, Ainur S. Bazylzhanova,
Assemgul S. Seilkhanova

Formation of Financial Literacy in the Regions of Kazakhstan: The Gender Aspect
Leyla A. Gamidullaeva, Makpal T. Kurmasheva

Analysis of Social Risks of Intelligent Video Monitoring in Kazakhstan
Andrey A. Samoilov, Zhanibek T. Smagul, Aimas N. Mamyrbayev

Artificial Intelligence and Innovation in the Context of Social Development: An
Ethical and Legal Analysis
Saule Kupeshova, Aknur Zhidebekkyzy, Raushan Unerbayeva

Distributed Leadership, Career Progression and Social Mobility in China’s
Underdeveloped Regions
Yang Xiangyi, Aisulu Moldabekova

Managerial Analysis of Business Processes in an Oil Refinery
Gulzhan Zh. Kabakova, Nurgul D. Yesmagulova

Environmental Sustainability, Economic Growth and Waste Management in
Kazakhstan

Zhadra Zhailaubayeva, Guisara U.Joldasbayeva, Aida Aimagambetova, Kuralay
Jravova

Socio-Economic Aspects of the Energy Transition in Resource-Dependent
Countries

Shalkar A. Boluspayev, Zhansaya S. Temerbulatova, Perizat K. Salibekova, Akmaral
Zh. Smatayeva

6

27

65

83

106

123

143

160



MA3MY¥HbI

KQ3aKCTAHHbIH QrpoOeHepPKacCinTiKk KeleHiHe UHBeCTUUMAAAPAbIH A€YMETTIK-
3KOHOMMKAAbBIK THIMAIAIri
Yeaekban A.A., LmarHosa H.C., barbyaekosa A.A.

XacbiA KAp>XKbIHbl LUCPPAAHABIPY XIHE 3A€YMETTIK UHKAIO3MA: OpTaAblk A3us
eAAepi 6OMbIHLLA SMIUPUKAAbIK AIAEAAEP
AayaerxaHosa X.A., Kakbaesa A.X., basbinkaHoa A.C., CeuaxaHosa A.C.

KQ3AaKCTAH eHipAepPiHAE KAPXBbIAbIK CAYATTbIAbIKTbI KAABINTACTBIPY: F€HAEPAIK
acnekT
Ffamumayanaesa A A., Kypmariesa M.T.

Ka3akCTAHAOFbI MHTEAAEKTYAAAbI 6eifHeMOHNUTOPHUHITIH aAEYMETTIK
ToyeKeAAEepiH Taraay
Camorninos A.A., Cmarya X.T., Mambipbaes A.H.

OAeYMETTIK AOQMY KOHTEKCTIHAEr >XACAHAbI MHTEAAEKT >XaHe MHHOBALMS:
STUKAABIK-KYKbIKTbIK TAAAQY
Kynewosa C., Xuaebekkbisbl A., YHepbaesa P.

KbITaMAbIH  AQMBIMAFOH  AQUMAKTAPbIHAGFbI  YXKbIMAbIK  KeLUGACLUbIAbIK,
MAHCANTbIK AQMY XK3HE 3A€YMETTIK YTKbIPAbIK
CsaHbu 5., Moaaabekosa A.

MyHai eHAey KacinopHbIHbIK BU3HEC-NpoLecTepiH 6aCKapPyLUbIAbIK TAAAQY
Kabakoa K., EcmaryaoBa H.A.

Ka3aKkCTaHAQfbl DKOHOMMKAABIK ©CY >XX3aHE 3KOAOTUSAbIK XXYKTEME: aAeyMEeTTIK
casaapAap
Xannaaybaesa X., Axoraacbaesa 6., Aumarambetosa AA., Axpayosa K.C.

PecypcTapra TayeAai eaAepA€ri 3HepreTuKaAblk dybICyAblH JA€YMETTIK-
3KOHOMMUKAAbIK ACNEKTiAepi
boaycnaes LLU.A., Temepbyaarosa X.C., Caambekosa lN.K., Cmataesa A XK.

27

48

65

83

106

123

143

160






COAEP)XXAHHUE

CouMAABHO-3KOHOMUYECKAS 3¢ PEKTUBHOCTD MHBECTULMHU B arpo-
MPOMBILLAEHHOM KoMnAekce KaszaxcTaHa
HYearekbaum A.A., LimaHosa H.C., banbyaekosa A.A.

LncgppoBbie 3eAEHbIe PUHAHCBI M COLMAABHAS MHKAIO3UA: SMIUPHUYECKME
ACQHHbIe Mo CTPAHAM LleHTpaAbHOM A3um
AayretxaHosa X.A., Xakbaesa A.X., bassinxaHosa A.C., CemaxaHosa A.C.

PopMHUPOBAHME (DMHAHCOBOM IPAMOTHOCTM B pernmoHax KasaxcraHa:
reHAepHbIi acnekT
Famumayaraesa A A., Kyomaruesa M.T.

AHOAM3 COLMAABHbIX PHUCKOB MHTEAAEKTYAABHOIO BUAEOMOHUTOPHHIA B
Kasaxctane
Camorninos A.A., Cmarya X.T., Mambipbaes A.H.

UcKycCcTBEHHbIN MHTEAAEKT U MHHOBALMN B KOHTEKCTE COLMUAABHOIO PA3BUTUA:
3TUKO-NPABOBOH AHAAMU3
Kynewosa C., Xuaebekkbidbl A., YHepbaesa P.

KoAaekTMBHOE AMAEPCTBO, KAPbEPHOE PA3BUTHUE M COLMAAbBHAS MOBUABHOCTDb B
cAabopa3BuTbix permoHax Kutas
CaHbu 5., Moaaabekosa A.

YnpaBaeH4Yyeckuii daHaAus Ou3Hec-npoueccoB HedTenepepabaTbiBAlOLLErO
npeAnpuaTHs
Kabakosa XK., Ecmaryaosa H.A.

OKOHOMMUYECKMI POCT M IKOAOrMYecKds Harpy3ka B KazaxcTaHe: counaAbHble
MOCAEACTBUA
Xanaaybaepa X., Axoaaacbaesa I.6., Aumarambetosa A.A., Axpayosa K.C.

CoUMAABHO-3KOHOMMYECKME  ACMEeKTbl  3HepreTMYeckoro nepexoaa B
pecypco3aBMCUMbIX CTPAHAX
boaycnaes LLL.A., Temepbyaarosa X.C., Caambekosa lN.K., Cmaraesa AX.

Qainar Journal of Social Science,
Volume 5, Issue 2, 2026

27

48

65

83

106

123

143

160



RESEARCH PAPER / OPUIMHATTbHAS CTATbBS
MPHTM 06.71.63

JEL: Q10, Q14, 013
https://doi.org/10.58732/2958-7212-2026-2-6-26

e °

Socio-Economic Efficiency of Investments in Kazakhstan’s

Agro-Industrial Complex
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aQ University, Almaty, Kazakhstan

bUniversity of International Business named after K. Sagadiyev,Almaty, Kazakhstan

ABSTRACT

Kazakhstan's agro-industrial complex is a key sector that ensures food
security and the country's sustainable economic development. The
study aims to assess the impact of investments on agricultural
productivity and their share in gross domestic product, accounting for
lag effects. The initial data includes annual statistical indicators of the
Bureau of National Statistics of the Republic of Kazakhstan for the
period 2015-2024. The methodological basis consists of correlation
analysis, calculation of Pearson correlation coefficients, and
multidimensional analysis of variance (MANCOVA), followed by a
univariate decomposition of effects. The results showed that
investments in the non-resource sector demonstrate the strongest
positive relationship with labor productivity in agriculture (r = 0.959),
while private investments also have a high correlation (r = 0.882). On
the contrary, the agricultural investment index has no significant
impact on production indicators (r = -0.116) and output dynamics (r
= 0.120). At the same time, the share of agriculture in GDP decreased
from 4.8% to 3.8% over the study period, despite total investments
increasing by more than 2 times. MANCOVA's results confirmed a
statistically significant impact of investments in the non-resource
sector on productivity alone (p < 0.001), whereas the impact of
investments directly in agriculture and of private investment was
statistically insignificant. Thus, a gap has been identified between
investment volume and economic returns, indicating a need to improve
the effectiveness of investment policy and to focus on structural and
technological factors in agricultural sector development.
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Ka3akcTaHHbIH arpoOeHEepKICINTIK KeweHiHe
MHBECTULUMSNapAbIH SJ/1IeyMETTiK-29KOHOMUKAaNbIK TUiMAiniri

Yenek6aii A.4.2, WimaHoBa H.C.5*, Bait6bynekoBa J1.A.°

@Q University, AnmaTbl, KasakctaH

K. Caraaues aTbiHAarFbl Xanblkapanblk busHec YHusepcuteTi, AnMaTthl, KazakcraH

TYUIH

Ka3akCTaHHbIH arpoeHepKaCiNTiK KelleHi asblK-TYNiK Kayinci3giriH >xaHe
enAjiH TypakTbl 3KOHOMMUKanbIK AaMyblH KaMTaMachl3 eTeTiH Herisri cana
6onbin Tabbinagpl. 3epTTey MHBECTULMSNAPAbIH aybl/l LWapyallblbIFbIHbIH
OHiMAiNIriHe >XoHe onapAblH >annol iWKi eHiMaeri yneciHe acepiH
baranayra 6aFbiTTanFaH, NarTblk acepsiepdi eckepe OTbIpbin. bactankpi
aepektep KasakcraH Pecnybnukacbl ¥nTTblk CTaTUCTMKa BIOPOCHIHBIH
2015-2024 xbingapra apHasFaH XblablK CTaTUCTUKASBIK KOPCETKILUTEpPiH
KaMTuabl. OficTeMenik Heriz Koppensumsnblk TangayaaH, [NMpCOHHbIH
Koppenaums  Koadh@UUMEHTTEPIH eCcenTeyaeH >KoHe AWUCNEPCUSIHbIH,
kenenwemai TangaybiHaH (MANCOVA) Typaabl, cogaH KeliH acepnepain
6ip aliHbIManb! biablpaybl Xypeai. HoTvkenep WuKIi3aTTblk eMec CeKTopra
WMHBECTULUMANAP aybl/l WapyalblibiFbIHAAFbl EHOEK BHIMAININIMEH eH KYLTI
OH 6alnaHbiCTbl KkepceTeTiHiH  kepcerti (r = 0,959), an Xeke
WHBEeCcTUUMANap Aa >oFapbl koppensuusiFa ne (r = 0,882). KepiciHwe,
ayblNLapyaLlbiblK WHBECTULUMANAPbIHbIH, WHAEKCI eHzipic
kepceTkiwTepiHe (r = -0.116) xoHe eHaipic AMHamukacbiHa (r = 0.120)
aTapnbikTai acep etnengi. CoHbIMEH 6ipre, MHBECTULMANAPAbIH Xasmbl
Kenemi 2 ecegeH acraM ©ckeHiHe kapamacrtaH, XXI©-geri aybin
LIapyaLbbIFbIHBIH YNECi 3epTTey Ke3eHiHae 4,8% - aaH 3,8% - Fa aeliiH
TemeHaeni. MANCOVA HoaTwxenepi LIMKI3aTTblK €MeC CeKTopFa
WHBECTUUMANAPAbIH TeK OHIMAINIKKE CTaTUCTUKAamNbIK MaHbI3dbl SCepiH
pactagbl (p < 0,001), an Tikenen aybil LWAPYalbUIbIFbIHA XXSHE KEKE
WHBeCTUUMaNaprFa WMHBeCTUUMANapablH 9Cepi CTaTUCTUKanNblK TYPFblaaH
wamanbl 6onabl. Ocblnanwa, MHBECTULMSNAP KeeMi MEH SKOHOMMKaASbIK
KipicTep apacbiHAa anwakTblK aHblkTanabl, 6yn  WMHBECTUUMANBIK,
cadcaTTblH TUIMAIMINH apTTbIpy J>KSHE arpoeHEpKaCinTIK  KewweHdi
JaMblTyAaFbl KYPbINbIMABIK XOHE TEXHONOrUAbIK (akTopiapra Ha3ap
ay[apy KaXkeTTiniriH kepceteai.
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CouunanbHo-3kOHOMMYecKana 3(pPpeKTUBHOCTb MUHBECTULIUN
B arpornpombilIEHHOM KoMrsiekce Ka3zaxcraHa

Yenek6aii A.4.?, LLimaHoBa H.C.5*, Bai6bynexkoBa J1.A.°

@Q University, AnmaTbl, KazaxcrtaH

SYHuBepcuTeT MexayHapoaHoro 6usHeca uM. K.Caragvesa, AnMartsl, KasaxcraH

AHHOTALMA
ArponpoMmbllLNEHHbIA  KOMMNEKC KasaxcTaHa SBMSIETCA  KIIHOYEBbLIM
CceKkTopoM, obecneyMBalolMM MNpPOAOBONbCTBEHHYIO 6e30macHOCTb WU

YCTOMUMBOE 3KOHOMMYECKOe pa3BuTve CTpaHbl. Llenbio uccnepnoBaHus
SBNSIETCS OLEHKA BAWSHUA WMHBECTULMIA Ha NPOM3BOAMUTESIbHOCTb
CeNbCKOro XO35IMCTBa UM €ro AoNl0 B CTPYKTYpe BasioBOro BHYTPEHHEro
MpoAyKTa C y4yeToM naroBbix 3¢deKToB. McxoaHble AaHHbIE BKIOYAOT
CTaTUCTUYECKME MoKa3aTenn blopo HaUMoHaNbHOM CTaTUCTUKK 3a NepUoA
2015-2024 rr. MeToA0M0rMYECKYI0 OCHOBY COCTaBSAOT KOPPENALMOHHbIN
aHanus3, pacyeT koapduumeHToB TMMMPCOHA, a TakKXKe MHOrOMEPHbIN
AMCNEPCUOHHbIA aHann3 (MANCOVA) ¢ nocneaytowein YHMBapUaHTHOW
Aaekomnosuumenn acddekToB. MonyyeHHble pe3ynbTaThl MoOKasanu, 4TO
MHBECTULMM B HECHIPDbEBOWM CEKTOP AEMOHCTPUPYIOT Havbonee CUbHYIO
MONOXWTENbHYIO CBS3b C MPOU3BOAUTENIbHOCTHIO TPyAa B CENbCKOM
xo3snctee (r = 0.959), B TO BpeMs KaK YaCTHble WHBECTULMM TakxKe
UMEIOT BbICOKYIO Koppensaumio (r = 0.882). HanpoTus, MHAEKC MHBECTULIIA
B Ce/IbCKOE XO3§MCTBO HE OKa3blBaeT 3HAUMMOro B/MSHUS Ha
Npou3BOACTBEHHbIE Noka3aTtenun (r = —0.116) n aMHaMuky Bbinycka (r =
0.120). Mpw 3ToM A0S CeNbCKOro xo3sicTea B BBIM cHuaunack ¢ 4,8% ao
3,8% 3a wuccneayemblil Mepuof, HECMOTPS Ha POCT  COBOKYTMHbIX
nHBeCTMUNIA 6onee YeM B 2 pasa. Pesynbtatel MANCOVA noatsepaniu
CTAaTUCTUYECKN 3HAYMMOE B/IUSIHUE TONMBKO MHBECTULMI B HECHIPbEBOM
CeKTop Ha npousBoauTenbHocTb (p < 0.001), Torma kak BAusiHUE
MHBECTULMIA HEMOCPEACTBEHHO B CENIbCKOE XO3[MCTBO M YACTHbIX
MHBECTULMIA OKa3anocb CTAaTUCTUYECKM He3HauMMbiM. TakuMm 06pasoM,
BbISIB/IEH pa3pbiB Mexay 06beMaMu WMHBECTULMIA U MX SKOHOMMUECKOW
OT[Iauel, YTO YKa3bIBaeT Ha HEOBXOANMOCTb NOBbLILLEHUS 3PEKTUBHOCTU
MHBECTULMOHHON MOUTUKM U OpPUEHTAUMM Ha CTPYKTYpHble WU
TexHonormyeckme hakTopbl pa3BUTUS arpapHOro cekTopa.
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1. Introduction

Food security remains crucial to economic stability. Food security is linked to the state of
the agro-industrial complex, which controls production, processing, and distribution of
products to consumers. International data showed that the agricultural sector's contribution is
generated not only by agriculture but also by related industries. Thus, the combined share of
agriculture and related industries in the USA accounted for approximately 5-5.5% of GDP in
2023 (U.S. Department of Agriculture, 2024).

Kazakhstan's agro-industrial complex supports food production, rural employment, and
the country's participation in international agricultural trade. Development of the sector is
considered a priority area of state policy, according to the Concept for the Development of the
Agro-Industrial Complex of the Republic of Kazakhstan for 2021-2030, which envisages
increased labour productivity, increased investment, expanded processing, and increased self-
sufficiency in food products (Government of the Republic of Kazakhstan, 2021; Yessimkhan &
Sartanova, 2024). This Concept sets the objectives of increasing investment in agricultural
capital, modernising the material and technical base, introducing technologies, and developing
sustainable production and logistics systems (Ministry of Agriculture of the Republic of
Kazakhstan, 2024; Baiterek National Managing Holding, 2024). Furthermore, the development
of the agro-industrial complex through international cooperation focuses on increasing
productivity and the sector's long-term sustainability, as well as on developing mechanisms to
scale up successful practices at the regional level (UNDP, 2024).

Despite the measures implemented, the development of the agro-industrial complex faces
several limitations stemming from the gap between investment volumes and their outcomes.
With growing investment activity, it is necessary to determine the nature of the relationships
among investment, productivity, and agriculture's position in the economic structure, which
requires quantitative analysis and an assessment of the effectiveness of investment processes.

The agro-industrial complex is essential because it powers the entire economy. First, when
agriculture is functioning normally, prices are stable, and people have access to food. Second,
agriculture employs a large number of people, especially in developing countries. The sector's
growth means increased income for the population. Third, increased productivity in the agro-
industrial complex leads to a portion of the workforce shifting to other sectors, such as
manufacturing and services. This changes the structure of the economy. Fourth, the agro-
industrial complex includes processing, logistics, and trade, which generate a significant portion
of added value. Thus, the agro-industrial complex serves as the foundational system through
which employment, income, and economic development are generated.

Therefore, the study aims to assess the impact of investments on agricultural productivity
and their share in gross domestic product, accounting for lag effects.

2. Literature review

Agriculture is the fundamental mechanism for initiating industrialisation through labour
release, reduced food costs, and expansion of the production base outside the agricultural sector.
The agro-industrial complex forms the foundation of economic development through production
volumes and inclusion in global value chains. Increased efficiency and industrialisation of the
agricultural sector ensure increased output and expanded markets.
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Increased agricultural productivity reduces the share of agricultural employment, freeing up
labour that was previously viewed as resulting from expanding employment, income, and
intersectoral linkages in the rural economy (Irz et al., 2001). In contrast, Gollin et al. (2002)
showed that labour release becomes a key factor in structural transformation, as this labour is
reallocated to industry and services, where additional economic growth is generated. Moreover,
agricultural productivity growth in developing countries is the largest contributor to growth in
GDP per worker (approximately 54%). In comparison, labour reallocation between sectors
accounts for 29%, reflecting the crucial importance of agricultural productivity in the initial phase
of economic structural transformation (Gollin et al,, 2002). Moreover, Moon and Lee (2013) link
agricultural productivity to the transformation of demand and agrifood markets, which, in turn,
lead to changes in other sectors of the economy.

Existing studies focus on the mechanisms by which investments affect the agricultural
economy. The influx of financing into the agricultural sector increases regional output by
approximately €300 million, with approximately 14% of this effect being distributed to related
industries (Loizou et al., 2019). The authors showed that investments increase agricultural
production volumes and further boost production in related industries. On the contrary, El Bilali
et al. (2021) showed that changes in agricultural policy, including subsidy mechanisms, are
transmitted throughout the economy via production linkages, generating direct and indirect
effects on employment, income, and access to food. The authors showed that investments are
implemented through subsidy mechanisms that redistribute resources and alter employment and
income.

The importance of the agricultural sector in the global economy is determined by its
contribution to added value, food security, and environmental impacts. The further development
of the agricultural sector depends on the sector's ability to adapt to resource constraints and
changes in demand (Webb & Buratini, 2018). As economic development increases, the share of
farmers in the final value of food declines. The bulk of added value is concentrated in the
processing, logistics, and marketing segments. However, the formation of added value at different
stages of agro-food chains shows the importance of the agro-industrial complex in the global
economy (Santeramo et al., 2024).

The agricultural sector, as a driver of employment and poverty reduction, has a greater
impact than other sectors, especially in low-income countries. Agricultural growth engages
households through employment and self-employment and affects food prices. As the economy
undergoes structural transformation, this effect weakens, and the contribution of non-
agricultural sectors increases (Christiaensen et al,, 2011). Thus, agriculture influences poverty
reduction at different stages of structural transformation. As a result, persistent income and
efficiency gaps develop, and institutional and market constraints hinder labour reallocation.
However, McCullough (2017) showed that productivity growth cannot be achieved solely through
labour reallocation. There is a need to simultaneously improve efficiency within agriculture itself,
since agricultural growth is, on average, 2-3 times more effective in reducing poverty than non-
agricultural sectors, especially in low-income countries with high agricultural employment. In
contrast, Felipe et al. (2014) show that similar poverty reductions are also generated in non-
agricultural sectors, where trade, transport and processing act through inter-sectoral linkages
and cost reductions, and Christiaensen and Martin (2018) showed that such an outcome depends
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not only on the sectoral structure but also on the employment patterns through which the labor
force moves from agriculture to other sectors.

Thus, a high level of employment in the agricultural sector does not, in itself, indicate
efficiency. In contrast, an increase in employment outside the agricultural sector indicates that
the economy is becoming more productive. High employment in agriculture reflects the
concentration of labour in a lower-productivity sector, creating a gap between employment and
the value added generated. In Asian countries, agriculture accounts for approximately 9.8% of
value added, employs 24.4% of the labour force, and has productivity approximately 0.4 times the
economic average (Awaliyyah et al., 2020). There is a mismatch between the share of employment
and its contribution to output, with a significant portion of the labour force concentrated in a
sector that is inefficient. In EU countries, although employment in agriculture is high, its
contribution to gross value added is only 1.8% (Kotodziejczak, 2025). A decrease in contribution
to value added, while maintaining employment, indicates structural limitations on productivity.
Thus, as development levels increase, the share of employment in the agricultural sector declines.
The decline in employment is accompanied by a reallocation of labour to more productive
activities and an increase in the overall efficiency of the economy.

Investments in the agro-industrial complex drive productivity growth and reduce labour
requirements. While direct investment is focused on productivity issues, investments in
technology or R&D in agriculture have a stronger impact. Therefore, Fugile (2018) stated that
technological development, land use, and investment in agricultural research are the main factors.
Thus, developed countries demonstrate higher productivity than developing countries
(Megyesiova, 2021). Consequently, direct investments have the effect of direct investment short-
term support (Mogues et al., 2015; Stads et al.,, 2023). Additionally, uneven access to capital
among private entities increases the gap. Therefore, investing in farms strengthens their positions
while others exit the market (Czubak & Pawtowski, 2024).

The investment flows into the agricultural sector do not yield the expected results. Clapp
(2017) demonstrated that the key problem lies in the very nature of modern agricultural
investment: financial flows are separated from actual production and function through complex
instruments (funds, derivatives, indices). As a result, process control is reduced, and
requirements are unclear. Clapp (2017) explained the lack of expected results by the fact that
investments function as financial instruments, separated from the production process, which
reduces control over project implementation. In contrast, Antwi-Bediako et al. (2019) showed
that inefficiencies arise at the investment decision-making stage, where expectations, rather than
production conditions, drive investment.

Consequently, projects are implemented with a mismatch between financial inputs and
actual utilisation capacity, resulting in land degradation, reduced food security, and loss of
household income. Nolte (2020) stated that the likelihood of a project's failure increases with
increasing project scale and the use of agrofuel crops. Thus, confirming that expanding
investment does not eliminate but rather amplifies the risk of inefficiency. According to Cochrane
etal. (2024), a mismatch between investor expectations and local conditions, along with problems
with market access, logistics, and labour, contributes to the failure of foreign investments. As a
result, projects prove financially unsustainable.

Methodological approaches to analysing the agricultural sector vary depending on the type
of data and the identification mechanisms used. Analysis of the impact of contract farming and
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the income structure is based on regression models using household data, which allow for
accounting for information asymmetries, imperfect monitoring, and selection into participation,
as well as for assessing the redistribution of income between agricultural and non-agricultural
activities (Bellemare, 2010; Bellemare, 2018). The use of lagged variables allows for accounting
for time dynamics and delayed effects in economic processes (Bellemare et al., 2017). The analysis
uses panel and regression models to identify robust relationships and account for differences
between short- and long-term effects (Zafeiriou et al., 2023; Yaqoob etal., 2023; Larik et al., 2024).

Kazakhstan's experience shows that investment in the agricultural sector faces the same
constraints as in other countries. Significant resource potential does not necessarily lead to the
expected economic results, and the effectiveness of investments depends on the conditions under
which they are formed and used. It is expected that the availability of resources provides the basis
for economic development and, therefore, is attractive to investment, especially in Kazakhstan's
agriculture sector (Zhanaltay, 2023). However, Alibekova et al. (2023) found that the agricultural
sector relies primarily on its own funds and has limited access to credit mechanisms. Therefore,
resource availability does not provide investment. According to Bekbossinova and Doszhan
(2025), fixed capital investments have a statistically significant impact on economic indicators.
Nevertheless, the effect is heterogeneous and depends on the regional structure and resource
distribution.

Existing studies examine the impact of investments through resource availability and access
to finance, as well as through institutional constraints in the agricultural sector. This study shows
how investment inputs affect output volume and production results. An analysis of empirical
studies in agricultural economics identified key indicator groups used to assess the sector's
quantitative development. The first group includes investment parameters reflecting the volume
and dynamics of investment. The second group comprises indicators characterising productivity
and resource efficiency. The third group includes macroeconomic indicators that reflect
agriculture's position in the economy. The identification of these groups determined the structure
of the methodological approach, in which indicators are grouped by functional characteristics and
used to assess the relationships among investment, productivity, and the sector's structural
characteristics.

3. Research methods

The analysis is based on annual data from the Bureau of National Statistics (2025). The data
covered 10 years, from 2015 to 2024. The indicators include investment activity, economic
structure, and productivity in the agro-industrial complex. The analysis is based on three groups
of indicators: investment activity, economic structure, and productivity. The variables were coded
to ensure consistency in subsequent statistical analysis.

Table 1. Variables and their coding.

Variable Description Unit of measurement
INV_NS Investment in fixed capital of the non-resource sector billion tenge

o .
INV_AGR_IND Index of physical volume of investment in agriculture % compare(i]Z(;l’fhe previous
INV_PRIV Private investment in fixed capital billion tenge
INV_AGR Investment in agriculture, forestry, and fisheries million tenge.
INV_TOTAL Total investment in fixed capital billion tenge
GDP_AGR_SH Share of agriculture in GDP %
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GDP_SH GDP (production method) %
% compared to the previous

GDP_IND GDP volume index year
GDP_AGR_IND Agricultural output index % compare(i]Z(;l’fhe previous
GVA_EMP Gross value added per employee (total economy) inhal;[iligrl::s/npderson
GVA_AGR_EMP Gross value added per employee in agriculture inhal;[iligrl::s/npderson

Note: compiled by the authors.

In the first stage, pairwise correlation analysis was conducted using Jamovi software. The
Pearson correlation coefficient was applied to assess the strength and direction of relationships

between variables by formula (1):
2 x-x) ;)

—t €Y}
S0 v’

r=

where:

X,y - observed values of variables;

X,y - mean values;

r - Pearson correlation coefficient.

Based on the correlation analysis, relationships of varying strength (weak, moderate, and
strong) were identified, enabling the selection of key variables for subsequent analysis. To account
for temporal delays in the impact of investment, a one-year lag structure was applied, comparing
investment indicators at time t with performance indicators at time t+1. The lagged relationship
can be formally represented as follows (2):

Y1 =f (Xo) (2)

where:
X, - investment indicator in year t;
Y.+ - resulting indicator in year t+ 1.

The lagged relationship analysis showed that the effect of investments is not immediate and
may appear in subsequent periods. Lagged correlation estimation was conducted for each selected
pair, and Pearson correlation coefficients were calculated using lagged variables by formula (3):

_ 2 XeX)(Yer1-Y)

Mag=F—————— (3)
4/2 X X) (Ve -1)*

The analysis allowed assessing whether relationships become stronger, weaker, or remain
unchanged when time delay is considered.

Multivariate analysis (MANCOVA). To assess the combined effect of explanatory variables on
multiple dependent variables, a multivariate analysis of covariance (MANCOVA) was applied. The
general form of the model is given by equation (4):
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Y=XB+E 4)
where:
Y - matrix of dependent variables;
X - matrix of independent variables;
B - matrix of coefficients;
E - matrix of residuals.

At the first stage, multivariate test statistics (Pillai's Trace, Wilks’ Lambda, Hotelling’s Trace,
Roy’s Largest Root) were used to determine whether the set of independent variables has a
statistically significant effect on the group of dependent variables. At the second stage, univariate
tests were conducted to assess the effect of each explanatory variable on each outcome indicator.
To assess the model's validity, the assumption of normality of the residuals was evaluated using a

Q-Q plot.

4. Results

The development of Kazakhstan's agro-industrial sector is accompanied by increased
investment activity and growth in certain economic indicators. Resources are directed into the
sector, productivity is increasing, and macroeconomic indicators are changing. However, existing
data do not allow for a definitive determination of how investments are linked to agricultural
performance and the extent to which they influence the sector's position in the economy. To assess
the current state, an analysis of investment, structural, and production indicators was conducted.
The results demonstrate growth across several parameters, but reveal a discrepancy between
investment volumes, the rate of change, and the resulting economic indicators.

Figure 1 presents the dynamics of investment indicators in Kazakhstan's agricultural sector.
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Figure 1. Dynamics of investment indicators in the agricultural sector of Kazakhstan for 2015-2024.
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Investment in the non-resource sector and private investment increased throughout the
period, both demonstrating a steady upward trend. Over 2015-2024, INV_NS grew more than
threefold (from 3.26 to 10.87 trillion tenge), while INV_PRIV increased approximately 2.7 times
(from 0.72 to 1.98 trillion tenge), indicating a sustained expansion of investment activity outside
the agricultural sector. In contrast, investment in agriculture exhibited less stable dynamics. It
increased significantly until 2023 (from 163,000 to 904,000), then declined to 694,000 in 2024,
reflecting the volatility and sensitivity of investment flows in the agricultural sector. Similarly,
total investment rose from 7.02 to 17.65 trillion tenge over the period but decreased to 13.61
trillion tenge in 2024, suggesting a general slowdown in investment activity in the final year.

The investment index for agriculture does not align with the observed dynamics of
investment volumes. Its values fluctuate irregularly, alternating between periods of growth and
decline. Over the study period, the index ranges from 147.1 to 79.4, indicating high volatility in
investment growth rates. While absolute investment volumes generally increase, their growth
rates remain unstable. The simultaneous increase in investment volumes and decline in the index
in 2024 indicates a deceleration in investment dynamics.

Investment trends showed that the bulk of investment is concentrated outside the
agricultural sector and is more stable. Investments in agriculture remain less significant and more
sensitive to change. Consequently, the agricultural sector is perceived as less stable. A general
slowdown in investment activity is expected in 2024, with agricultural investment becoming
dependent on external conditions and exhibiting limited sustainability.

Figure 2 shows changes in the structure of GDP and agricultural output.
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Figure 2. Dynamics of GDP structure and agricultural output in Kazakhstan for 2015-2024.

The share of agriculture in GDP declines from 4.8% to 3.8%, with a temporary increase to
5.4-5.2% in 2020-2022. The share of GDP by production method (GDP_SH, %) rises from 35.5%
to 40.0% by 2022, then falls to 35.9% in 2024. The GDP volume index increases from 100.1 to
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106.3. The agricultural output index ranges from 92.6 to 113.7. The dynamics of the GDP
structure and agricultural output showed that agriculture is sensitive to external factors,
including climatic conditions, production costs, and market conditions. Moreover, the growth of
agricultural output is not associated with its share of GDP. Despite overall economic growth, with
the GDP index rising from 100.1 to 106.3, agriculture did not recover in 2024; its share of GDP
remained at 3.8%.

Figure 3 illustrates the dynamics of labor productivity in the overall economy and in
agriculture.
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Figure 3. Dynamics of labor productivity in Kazakhstan and the agricultural sector for 2015-2024.

The gross value added per employed person in the economy and agriculture increases over
the period. However, for agriculture, the dynamics are less uniform. A decline is observed in 2023,
followed by an increase in 2024. The gap between GVA_EMP and GVA_AGR_EMP remains constant
throughout the period and widens. Agricultural productivity growth is lagging the overall
economy. Therefore, it is necessary to determine the nature of the relationship between
investments and sector performance. To this end, a correlation analysis between key indicators
was conducted to determine the presence and direction of statistical relationships (Figure 4).

The first block examined investment. Investment in the non-resource sector, private, total,
and agricultural investments exhibit highly synchronized dynamics, with increases in the non-
resource sector accompanied by simultaneous growth across all other investment categories.
Correlation coefficients between the indicators range from 0.67 to 0.73, while those between
INV_NS and INV_PRIV reach 0.95, indicating a synchronous change in investment flows. These
funding sources are interconnected and respond to the same economic conditions. Investment
growth occurs simultaneously across all sectors, without identifying the agricultural sector as a
separate investment area.
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Figure 4. Correlation matrix of investment indicators, economic dynamics and productivity of the agro-
industrial complex of Kazakhstan.

In contrast, the agricultural investment index exhibits weak or negative correlations with
other investment indicators, indicating a divergence between investment growth rates and
overall investment dynamics. Coefficient values range from -0.49 to -0.56, indicating an inverse
or weak relationship with investment volumes. The growth rate of investment in agriculture does
not correspond to actual investment volumes. Investment rates do not match investment
dynamics. Consequently, increased investment is not accompanied by a stable expansion of real
activity. Increased investment does not ensure uniform production growth.

The second block examined economic indicators. As overall GDP increases, the share of
agriculture decreases. The coefficient is -0.54, reflecting a decline in the sector's share as the
economy grows. This means that industry and services are growing faster than agriculture.
Economic growth is accompanied by faster development of other sectors.

The third block examined productivity and shows an increase in the GVA_AGR_EMP
indicator. The relationship between investment and productivity is moderate (0.55-0.87),
indicating a partial impact of investment on productivity. However, the increase in output per
worker does not occur simultaneously across all farms. Productivity growth is not uniform.
Similarly, productivity growth does notlead to a significant increase in agriculture's share of GDP.
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The coefficient of the relationship with GDP_AGR_SH is negative (-0.23), indicating the absence of
a structural effect.

After constructing the correlation matrix, a time-lag analysis was performed to verify
whether the impact of investments manifests itself in the current period or with a time lag. Pairs
of variables for which weak, ambiguous, or absent relationships have previously been identified
were used. The investment indicator values in year t were compared with the performance
indicators in year t+1. Table 2 presents a comparison of the agricultural investment index and
gross value added per employee with a 1-year lag.

Table 2. Lagged investment-productivity relationship in agriculture.

Year (t - t+1) Agricultural Investment Index, t Labor Productivity in Agriculture (t+1)
2015 - 2016 91.9 1401.9
2016 - 2017 147.1 1735.9
2017 - 2018 127.8 2076.6
2018 —» 2019 105.4 2466.0
2019 - 2020 139.2 3004.8
2020 - 2021 113.4 3350.7
2021 - 2022 133.2 4608.2
2022 — 2023 106.3 4235.3
2023 - 2024 101.7 5074.1

Note: compiled by the authors.

INV_AGR_IND values fluctuate widely (91.9-147.1), while GVA_AGR_EMP increases almost
throughout its entire trajectory, with a distinct decline in 2023. There is no direct correlation
between changes in the investment index and subsequent changes in productivity. High index
values (2016, 2019, 2021) are not accompanied by proportionally higher growth in
GVA_AGR_EMP the following year. Changes in the investment rate do not lead to a comparable
change in output per employee. For example, after a sharp rise in the index in 2016 (147.1), an
increase in GVA_AGR_EMP in 2017 does occur, but it continues the general trend and is not
attributable to an investment impulse. This pattern indicates the absence of a consistent
relationship between investment dynamics and labour productivity in agriculture.

Table 3 presents a comparison of private investment (INV_PRIV) and gross value added
per employee (GVA_AGR_EMP) with a 1-year lag.

Table 3. Lagged relationship between private investment and labor productivity in agriculture.

Year (t - t+1) Private Investment, t Labor Productivity in Agriculture (t+1)
2015 - 2016 7,25E+08 1401.9
2016 - 2017 7,52E+08 1735.9
2017 - 2018 7,77E+08 2076.6
2018 —» 2019 8,08E+08 2466.0
2019 - 2020 1,2E+09 3004.8
2020 - 2021 1,02E+09 3350.7
2021 - 2022 1,12E+09 4608.2
2022 - 2023 1,15E+09 4235.3
2023 - 2024 1,66E+09 5074.1

Note: compiled by the authors.

INV_PRIV shows a general increase with a temporary decline in 2020, while GVA_AGR_EMP
increases almost linearly until 2022. The relationship between the indicators is evident, but not
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straightforward. Increased private investment in 2019 is accompanied by an increase in
GVA_AGR_EMP in 2020, but the decline in investment in 2020 does not lead to a decline in the
indicator in 2021. The impact of private investment on productivity is indirect and not in every
period. Coincidence in the directions of change can be observed in certain areas, but there is no
clear correlation. Consequently, private investment is associated with productivity growth, but
this relationship is not consistent.

Table 4 presents a comparison of non-resource-sector investment and gross value added
per employee with a 1-year time shift.

Table 4. Lagged relationship between the non-resource investment and labor productivity in agriculture.

Year (t - t+1) Non-Resource Investment, t Labor Productivity in Agriculture (t+1)
2015 - 2016 3,26E+09 1401.9
2016 - 2017 3,45E+09 1735.9
2017 - 2018 4,03E+09 2076.6
2018 - 2019 4,9E+09 2466.0
2019 - 2020 5E+09 3004.8
2020 - 2021 5,4E+09 3350.7
2021 - 2022 6,69E+09 4608.2
2022 - 2023 7,57E+09 4235.3
2023 - 2024 9,33E+09 5074.1

Note: compiled by the authors.

INV_NS, variable, the investment in the non-resource sector increases throughout the
period. GVA_AGR_EMP also shows growth, except for a brief decline in 2023. This is where the
direction of change in the indicators most closely coincides. The increase in investment in 2018-
2021 is accompanied by an increase in GVA_AGR_EMP in 2019-2022. However, even in this case,
a strict correlation cannot be concluded, as productivity growth continues even during periods
of slowing investment. Investment in the non-resource sector is associated with productivity
growth in agriculture, but does not fully determine it.

Table 5 presents a comparison of the agricultural investment index and the physical
agricultural production index, with a 1-year lag.

Table 5. Lagged relationship between the agricultural investment index and agricultural output growth.

Year (t - t+1) Agricultural Investment Index, t Agricultural Output Growth (t+1)
2015 - 2016 91.9 105.4
2016 - 2017 147.1 103.2
2017 - 2018 127.8 103.8
2018 - 2019 105.4 99.9
2019 - 2020 139.2 105.9
2020 - 2021 113.4 97.8
2021 - 2022 133.2 109.1
2022 - 2023 106.3 92.6
2023 - 2024 101.7 113.7

Note: compiled by the authors.

INV_AGR_IND and GDP_AGR_IND variables change unevenly, without a consistent
direction. There is no consistent pattern between the indicators. A high investment index in
2016 does not lead to an increase in GDP_AGR_IND in 2017, while in 2021, despite a high index
value, a decrease in GDP_AGR_IND is observed in 2022. A change in the rate of investment does
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not lead to a corresponding change in the rate of agricultural output. There is no clear link
between investment and output in the short term.

Table 6 presents a comparison of the agricultural investment index and the share of
agriculture in GDP, with a 1-year time lag.

Table 6. Lagged relationship between the agricultural investment index and the share of agriculture in GDP.

Year (t - t+1) Agricultural Investment Index, t Share of Agriculture in GDP (t+1)
2015 - 2016 91.9 105.4
2016 —» 2017 147.1 103.2
2017 - 2018 127.8 103.8
2018 — 2019 105.4 99.9
2019 - 2020 139.2 105.9
2020 —» 2021 113.4 97.8
2021 - 2022 133.2 109.1
2022 - 2023 106.3 92.6
2023 - 2024 101.7 113.7

Note: compiled by the authors.

The results showed no consistency between INV_AGR_IND and GDP_AGR_SH. GDP_AGR_SH
declined from 5.4 to 3.8 after 2020. An increase in the investment index in 2019 did not lead to
an increase in agriculture's share in 2020. Investments do not have a noticeable impact on
agriculture's position in the economic development structure.

To assess the strength of the identified lagged relationships between investment and
performance indicators, Pearson correlation coefficients were calculated, and the results of
which are presented in the table (Table 7).

Table 7. Lagged Pearson Correlation between investment indicators and agricultural performance.

Lag pair variables r

INV_AGR_IND - GVA_AGR_EMP -0.116
INV_PRIV - GVA_AGR_EMP 0.882
INV_NS - GVA_AGR_EMP 0.959
INV_AGR_IND - GDP_AGR_IND 0.120
INV_AGR_IND —» GDP_AGR_SH 0.539

Note: compiled by the authors.

The results revealed differences in the strength and direction of the relationship between
investment and agricultural indicators. The INV_NS indicator showed the strongest positive
correlation with GVA_AGR_EMP (0.959), which indicated that increased investment in the non-
resource sector is associated with higher output per person employed in agriculture the
following year. The result for INV_PRIV (0.882) indicated that a 1-unit increase in private
investment is associated with an increase in output per person employed in agriculture the
following year. The INV_AGR_IND indicator showed no significant correlation with productivity
(-0.116) or output dynamics (0.120). However, the correlation with the share of agriculture in
GDP (0.539) is moderate, indicating that investment has only a partial influence on the sector's
position in the economic structure.

To clarify the nature of the identified relationships, an analysis is then conducted of the
dependence of investment indicators on the structure of agriculture in the economy and the
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level of productivity, to assess how investments are reflected not only in dynamics, but also in
the position of the sector in GDP and the efficiency of resource use.

Table 8. Correlation of investment indicators with agricultural structure and productivity.

Investment indicators GDP_AGR_SH GVA_AGR_EMP
INV_NS -0.474 0.957***
INV_AGR_IND 0.322 -0.482
INV_PRIV -0.597 0.871**
INV_AGR -0.525 0.554
INV_TOTAL -0.525 0.554
Investment indicators GDP_AGR_SH GVA_AGR_EMP
INV_NS -0.474 0.957***

Note: compiled by the authors.

The obtained values demonstrate differences in the impact of investment on the structure
of the economy and agricultural productivity. Negative coefficients between investment
indicators and GDP_AGR_SH (from -0.474 to -0.597) indicate that as investment increases,
agriculture's share of GDP decreases. Increased investment is accompanied by faster output
growth in other sectors of the economy. As a result, even with investment, agriculture accounts
for a smaller share of overall GDP.

The GVA_AGR_EMP indicator shows a different picture. The correlations with INV_NS
(0.957) and INV_PRIV (0.871) are high and positive; greater investment is associated with
higher output per person employed in agriculture. Labour productivity has increased. The
correlation with INV_AGR and INV_TOTAL (0.554) is moderate, indicating an effect, but it is not
consistently evident across periods. The INV_AGR_IND indicator demonstrates a weak positive
correlation with the share of agriculture (0.322) and a negative correlation with productivity (-
0.482). Changes in investment rates do not strengthen the sector's position in the economy.

In Table 9, there are results for multivariate tests.

Table 9. Multivariate Tests

Indfap endent Test value F df1l df2 p-value
variable

INV_NS Pillai's Trace 0.9828 143.173 2 5 <.001
Wilks' Lambda 0.0172 143.173 2 5 <.001
Hotelling's Trace 57.2692 143.173 2 5 <.001
Roy's Largest Root 57.2692 143.173 2 5 <.001
INV_AGR_IND Pillai's Trace 0.0636 0.170 2 5 0.849
Wilks' Lambda 0.9364 0.170 2 5 0.849
Hotelling's Trace 0.0679 0.170 2 5 0.849
Roy's Largest Root 0.0679 0.170 2 5 0.849
INV_PRIV Pillai's Trace 0.3093 1.120 2 5 0.396
Wilks' Lambda 0.6907 1.120 2 5 0.396
Hotelling's Trace 0.4479 1.120 2 5 0.396
Roy's Largest Root 0.4479 1.120 2 5 0.396

Note: compiled by the authors.

The conducted correlation analysis revealed the presence and direction of relationships
between investment indicators, productivity, and structural characteristics of the agro-
industrial complex. However, correlation only reflects the degree of joint change in variables
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and does not allow for assessing their impact when multiple factors are taken into account
simultaneously. Therefore, to clarify the identified relationships, a regression analysis was
conducted to assess the impact of investment indicators on agricultural productivity and its
share of the economy.

A multivariate analysis of variance (MANOVA) revealed that the impact of investment
indicators on the dependent variables is heterogeneous. The most pronounced effect is
demonstrated by the INV_NS indicator, for which all multivariate criteria are statistically
significant (p < 0.001). The relationship between investment in the non-resource sector and the
set of productivity and economic structure indicators is stable. The INV_AGR_IND (p = 0.849)
and INV_PRIV (p = 0.396) indicators showed a statistically insignificant effect.

In Figure 5, a Q-Q plot for the MANCOVA model is illustrated.

Squared Mahalanobis Distance
N

0 2 4
Chi-Square Quantiles

Figure 5. Q-Q Plot for Residual Normality in MANCOVA Model.

The Q-Q plot showed that the residuals are normally distributed, and the model
assumptions are met. This confirms the validity of the hypotheses tested regarding the impact
of investment indicators on agricultural productivity (GVA_AGR_EMP) and its share of GDP
(GDP_AGR_SH). Therefore, the results of testing the hypotheses that investment in the non-
resource sector impacts productivity, while investment in agriculture and private investment
show no significant effect, are statistically valid.

In Table 10, the results for univariate tests are presented.

Table 10. Univariate Tests

Independent Dependent Sum of df Mean F p-value

variable Variable Squares Square

INV_NS GVA_AGR_EMP 1.54e+7 1 1.54e+7 86.2728 <.001
GDP_AGR_SH 0.5955 1 0.5955 2.55 0.162

INV_AGR_IND GVA_AGR_EMP 51672.0133 1 51672.0133 0.2891 0.610
GDP_AGR_SH 0.0139 1 0.0139 0.0591 0.816

INV_PRIV GVA_AGR_EMP 308388.5172 1 308388.5172 1.55 0.237
GDP_AGR_SH 0.6305 1 0.6305 2.48 0.152

Residuals GVA_AGR_EMP 1.07e+6 6 178727.1323 - -
GDP_AGR_SH 1.41 6 0.2349 - -

Note: compiled by the authors.
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The results of the univariate analysis clarify the nature of the identified relationships. A
significant effect remains only for the INV_NS variable on agricultural labour productivity
(GVA_AGR_EMP, p < 0.001), while the effect on the share of agriculture in GDP (GDP_AGR_SH) is
not statistically significant (p = 0.162). The INV_AGR_IND and INV_PRIV indicators do not have
a statistically significant effect on any of the dependent indicators. The observed effect of
investment is limited to productivity growth and does not extend to agriculture's structural
position in the economy.

6. Conclusion

The study aimed to determine the nature of the relationships among investment in the agro-
industrial complex, productivity indicators, and agriculture's position in the structure of the Kazakh
economy, while accounting for possible lagged effects of investment.

The analysis revealed that increased investment volumes are not accompanied by sustained
improvements in agricultural production indicators or their share of GDP. The correlation matrix
revealed strong relationships within the investment cluster, whereas the index of physical
investment in agriculture shows weak, negative relationships with other investment indicators.
There is a discrepancy between the volume of investments and their actual results. It was revealed
that the strengthening of agriculture's position does not accompany economic growth. The
indicator for agricultural production dynamics does not form a stable relationship with investment.

Alagged relationship analysis revealed that investment has an uneven impact on performance
indicators. A significant positive correlation was found between total investment and labour
productivity in agriculture, while the agricultural investment index showed no significant impact
on output. This confirms that the impact of investment is partial and does not translate into
sustainable production growth.

The situation in Kazakhstan's agro-industrial complex doesn't appear critical, but it's also far
from sustainable. Investment volumes are growing, and output and productivity indicators are
generally improving, but there is no direct, stable link between investment and results.

Investments must be tied to specific production results. It is important to improve access to
financing for producers themselves, not just for large projects. Next, it is important to develop
processing, logistics, and marketing to ensure added value remains within the sector. Technological
upgrading and a stable environment for producers are more effective than large, one-time
investments. Reducing dependence on external factors through more sustainable production
solutions and diversifying activities within the agricultural sector remains key.

Author Contributions: Conceptualization and theoretical framework, AC, NS, LB; Methodology and research
design, AC, NS, LB; Software, LB; Validation, AC; Formal analysis, AC; Investigation, AC, NS, LB; Resources, AC,
NS, LB; Data curation, NS; Draft writing, NS; Writing-review and editing, NS; Visualization, AC, LB; Supervision,
AC, NS, LB; Project Administration, AC, NS, LB; Funding acquisition, NS. All authors have read and agreed to

the published version of the manuscript.
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ABSTRACT

In the context of global decarbonization, the digitalization of the
financial sector is becoming a key factor in the development of green
finance and ensuring socially inclusive economic growth. The aim of
the study is to assess the impact of digitalization of the financial sector
on the development of green finance and its social effects in
Kazakhstan and Central Asian countries. The methodological basis
consists of system and comparative analysis, correlation and
regression analysis, as well as scenario modeling. The empirical basis
of the study is formed by data for the period 2015-2025, as well as a
sample from 12 countries for cross-country analysis. The results of the
study show a very strong positive relationship between the level of
digitalization of the financial sector and the volume of green
investments per capita (r = 0.988; R2 = 0.977; p < 0.001). Multiple
regression revealed that the greatest contribution to the development
of green finance is provided by the coverage of ESG regulation,
followed by digitalization and financial inclusion. Scenario modeling has
shown that upon reaching a high level of digital maturity, the volume
of green bonds in Kazakhstan may increase from $2.8 billion to $14.2
billion by 2030, accompanied by the creation of up to 67,000 new
“green” jobs. The results obtained confirm that digitalization is a
necessary but insufficient condition for the development of green
finance without appropriate institutional and regulatory support for
ESG.
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XKacbin Kap)XbiHbl LUPNAHAbIPY XXIHE d/1IeyMeTTIK
MHKNo3uA: OpTanbiK A3usa engepi 60MbIHLLIA SMNUPUKANDbIK

panenaep

OoaynerxaHoBa X.[A.2*, XXak6aeBa 9.X.%, Ba3bimxaHoBa A.C.5,

CennxaHoBa A.C."

@TypaH-AcTaHa yHuBepcuTeTi, AcTaHa, Ka3akcTaH

596inkac CarblHOB aTblHAaFbl KaparaHbl TEXHWUKANbIK yYHUBEpPCUTETI, KaparaHabl, Ka3akcTaH
BLLI. YanuxaHoB aTbiHAaFbl KekweTay yHuBepcuteTi, KekweTtay,KasakcraH

TyMaHUTapnbl-TEXHUKANbIK akageMus Mekemeci, KekweTay, KazakcraH

TYUIH

XahaHgblk — gekapboHM3aumMs  KaFdanblHAQ — KapXbl  CEKTOPbIHbIH
UMdpRaHybl Xacbll KApXbIHbl AAMbITYAbIH X9HE 3N1eYMETTIK UHKIO3UBTI
3KOHOMMKanbIK ©cyfi KaMmTamacbi3 eTyaiH Herisri dakTopbl 60nbIn
Tabblnagpl. 3epTTeyaiH MakcaTbl — KapXXbl CEKTOPbIHbIH LM@PAaHybIHbIH
Xacbll KapXblHblH [JaMyblHA >XSHE OHblH JMeYMEeTTIK dcepnepiHe
KasakcrtaH MeH Optanbik A3us enaepi KOHTeKCiHAe biknanbiH 6aranay.
3epTTey oicHaMacbiHa KyWenik  JxoHe  canbiCTbipManbl — Tangay,
KOppensiunanblK-perpeccusnblk — Tanaay, CoHAan-ak  cueHapuinik
mMopenbaey Kipeai. AMnupukanblk 6a3a  petiHge 2015-2025 k.
apanbIFblHAAFbLI AepEKTEp XOHe enaep apacbiHAarbl Tangay ywid 12 engeH
TypaTblH ipikTeMe navganaHbingel. 3epTTey  HaTWdKenepi  Kapxbl
CEKTOPbIHbIH UMdpnaHy AeHreri MeH aH 6acblHa LWaKKaHAAFbl dXacbln
MHBECTULMANIAp KeeMi apacbiHAa eTe XOoFapbl OH 6aiinaHbic 6ap ekeHiH
kepcetTi (r = 0,988; R2 = 0,977; p <0,001). Ken cakTopbl perpeccussbIk,
Tangay >acbll KapXblHblH JaMyblHa eH YnkeH ynecti ESG petrteyiHiH
KaMTblNybl KOCaTblHbIH, OfaH KeWiH undpnaHy AeHreii MeH KapXXbisbik
WHKIO3MS KENETiHIH aHblkTaabl. CLeHapuinik Modenbiey HaTVXKENepi
6oVbIHIWIA, UNMPbIK XKETINYAIH >XOFapbl AEHreliHe KON HXETKi3inreH
Xaraaraa, Kasakcranaa xacbin obnuraumsnap kenemi 2030 xbinFa Kapan
2,8 mnpa AKLL ponnapbiHad 14,2 mnpa AKLL gonnapbiHa geniH ynratobl
MYMKiH, 6yn 67 MblHFa A€MiH >XaHa <«Xacbl1» >XYMbIC OpblHAAPbIHbIH
KypbllybIMEH KaTap Xypegi. AfbiHFaH HaTwkenep umudpnaHy Xacbin
KapXblHbl  AaMbITy  VYWiH  KaxeTTi, 6ipak ESG 6aFbiTbiHAAFbI
WMHCTUTYUMOHANABIK JX9HE peTTeyLliNik KaMTaMacbi3 eTyCi3 XXETKiNiKCi3
LIApT EKEHIH Aanenaenai.
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1. Introduction

Green finance has emerged as one of the key mechanisms of the global transition to a low-
carbon and climate-resilient economy. According to data from the World Bank and the Climate
Bonds Initiative (CBI), the total volume of the global green bond market in 2024 exceeded USD
2.5 trillion, a figure that is 59 times higher than in 2015 (USD 42 billion). Such rapid expansion
reflects not only the growing awareness of climate risks among investors and regulators but
also fundamental technological shifts in the architecture of financial markets. The digital
transformation of the financial sector - including the implementation of blockchain
technologies, artificial intelligence (hereinafter - Al), Environmental, Social and Governance
(hereinafter - ESG) monitoring platforms, and Regulatory Technology (RegTech) solutions -
opens new opportunities for scaling green instruments. It significantly reduces transaction costs
associated with ESG data verification, increases transparency and standardization of
information disclosure, and expands access to green capital for a wide range of investors.

For the countries of Central Asia (Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan, and
Uzbekistan) the development of green finance markets is simultaneously a strategic necessity
and a practical challenge. On the one hand, the region bears a significant burden of climate risks.
According to forecasts of the Asian Development Bank, the expected damage from climate
change by 2050 may amount to between 1.3 and 2.6 percent of gross domestic product
annually(ADB, 2023). The melting of glaciers, desertification, and water stress directly threaten
the agricultural sector, energy systems, and food security. On the other hand, the potential for
attracting international climate capital is enormous. According to estimates by the International
Monetary Fund (hereinafter - IMF), the countries of Central Asia require additional investments
of at least USD 15-20 billion annually to finance the low-carbon transition, while the actual
volume of green bonds issued by all five states over the period 2015-2025 does not exceed USD
4.7 billion, indicating a critical mismatch between needs and available opportunities.

Kazakhstan occupies an undisputed leading position in the region. The adoption of the
Green Taxonomy in 2021, the launch of the green finance platform on the Astana International
Exchange (AIX), the first issuance of sovereign green bonds in 2023, and the updated Green
Economy Concept 2025 with a target to reduce the carbon intensity of GDP by 25 percent by
2030 have created an institutional foundation for further expansion. In 2024, the volume of
green bonds circulating on AIX reached USD 2.1 billion, and the financial sector digitalization
index, according to the methodology of the International Institute for Management
Development (IIMD), increased to 72 points out of 100, the highest value among Central Asian
countries. Nevertheless, the digital potential for developing the green finance market remains
largely unrealized. The coverage of ESG platforms does not exceed 22 percent of financial assets,
RegTech infrastructure to combat greenwashing is absent, and access for small and medium-
sized enterprises to digital green financial instruments remains extremely limited.

At the same time, the academic literature on this issue in Central Asia remains extremely
limited. Most existing studies are predominantly descriptive and do not employ quantitative
methods to assess the relationship between financial sector digitalization and the development
of green finance. This study seeks to address this research gap.

Beyond its purely financial and technological dimensions, the digitalization of green
finance has significant social implications that warrant explicit consideration within the scope
of this research. Access to digital green financial instruments directly influences the distribution
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of economic opportunities across different social groups and regions. In Central Asia, where a
considerable share of the population remains underserved by formal financial systems, digital
green finance may either mitigate or exacerbate existing socioeconomic inequalities.

Furthermore, the transition to a low-carbon economy is reshaping labour markets. Regions
dependent on extractive industries, such as Karaganda, Pavlodar, and East Kazakhstan oblasts,
face potential job losses in traditional sectors. In this context, inclusive digital green finance can
play a compensatory role by redirecting capital toward sustainable industries and generating
new employment opportunities, thereby partially offsetting structural economic shifts. These
social dimensions of green finance digitalization remain underexplored in the Central Asian
context and constitute a core focus of the present study. Accordingly, the aim of the study is to
assess the impact of digitalization of the financial sector on the development of green finance
and its social effects in Kazakhstan and Central Asian countries.

2. Literature review

The concept of green finance has emerged at the intersection of several academic fields:
environmental economics, sustainable finance, and institutional economics. Sachs et al (2019)
interpret green finance as a mechanism for the systemic redistribution of capital from high-
carbon to low-carbon and climate-resilient assets, emphasizing that without government
regulation and green pricing, market signals are insufficient to ensure adequate financing of the
climate transition. Campiglio (2016) analyzed the role of central banks and regulators in
stimulating green lending, substantiating the concept of green quantitative easing as a tool for
redirecting liquidity toward sustainable projects. Ehlers and Packer (2017) conducted the first
systematic empirical analysis of the green bond market and identify a stable phenomenon: the
green premium, or greenium, a lower yield on green issues relative to similar traditional
instruments, indicating specific investment demand for ESG instruments.

The digital dimension of green finance has become an independent field of research in the
late 2010s (Auer et al., 2022). The Bank for International Settlements (BIS) demonstrates that
distributed ledger technologies DLT reduce the cost of verification of ESG data and tracking of
green financial flows by 30 to 45 percent, radically improving market transparency. Shen et al.
(2021) analyzed the role of fintech platforms in democratizing access to green investments,
showing that digital channels allow retail investors to participate in financing climate projects.
The OECD (2023) systematizes RegTech tools for supervising green financial products and
develops criteria for identifying greenwashing in the digital environment, a problem that is
becoming increasingly relevant as the market for ESG assets grows.

China is the undisputed global leader in both the volume of green bonds (exceeding USD 85
billion in 2024) and the degree of digital technology integration in green finance. The national
emissions trading system ETS was launched in 2021 and covers 2200 enterprises with total
emissions of 4,5 billion tons of carbon dioxide CO2 operates on a fully digital platform with real-
time data verification. Singapore, through the Green Finance Action Plan (2023 to 2025),
integrated a digital ESG taxonomy with the trading platform of the Singapore Exchange SGX,
which made it possible to attract green investments for USD 35 billion, and the launch of the
digital platform Project Greenprint ensured the standardization of ESG data for banks and issuers.
The European Union, within the framework of the Regulation on the taxonomy of sustainable
activities, created a regulatory infrastructure obliging large issuers to provide digital ESG
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reporting according to unified standards, and the European Union Green Bond Standard EU GBS
introduces mandatory external audit and verification of compliance with the taxonomy. Dong et
al. (2024) demonstrated that the digital economy promotes regional green innovation through
transmission and marketization mechanisms, providing cross-country empirical support for the
digital-green finance nexus observed across leading economies. The IFC (2024) documents that
green bond issuance in emerging markets reached record levels, driven precisely by the
combination of digital disclosure standards and regulatory convergence with OECD frameworks.

Scientific research on this topic in the post-Soviet space remains limited and predominantly
descriptive. Azhgaliyeva and Kapsalyamova (2023) demonstrated that government policy
support is a critical determinant of green bond market development in Asia, identifying
insufficient incentive mechanisms and weak institutional frameworks as key barriers to market
scaling.OECD (2023) examines Uzbekistan's green bond market formation and concludes that
state participation through sovereign bond issuance and international technical assistance from
development institutions constitute the critical enabling factors at the initial stage of market
development. A systematic analysis of quantitative relationships between digitalization and green
finance in Central Asian countries is currently lacking in the literature, underscoring the scientific
novelty of this study. Recent Scopus- and Web of Science-indexed research has begun to explore
adjacent themes globally. Lee et al. (2022) demonstrate, using panel data for 48 economies, that
fintech adoption accelerates green bond issuance by reducing information asymmetry between
issuers and investors. Crucially, none of these studies applies quantitative methods to Central
Asia, where institutional contexts, market depth, and social structures differ fundamentally from
those in OECD countries.

Nurgaliyeva et al. (2024) investigated the relationship between banking infrastructure,
innovation, and economic growth in Kazakhstan, demonstrating that fintech adoption and ATM
proliferation significantly contribute to GDP per capita growth. Zakharkina et al. (2025) examined
digitalization-CSR integration in Kazakhstani and Ukrainian banks, showing that banks
combining digital innovation with ESG practices achieve superior trust and reputational
outcomes. Kurbanova et al. (2024) analyzed digital financial instruments in Kazakhstan's green
economy, highlighting the role of smart contracts and digital assets in scaling climate finance.
Daniya and Tang (2024) examined the nexus between green finance and industrial low-carbon
transition in Kazakhstan, identifying policy-driven mechanisms that accelerate decarbonization
investment. Sembayeva (2025) provided a comparative analysis of emerging green and digital
sustainable markets in Kazakhstan and Uzbekistan within China’s BRI framework, revealing
diverging institutional trajectories that are directly relevant to this study’s regional scope.
Shinozaki (2023) demonstrated, using rapid survey evidence, that digitalization and digital
finance help small firms survive global economic uncertainty in Central and West Asia,
underscoring the SME dimension of digital green finance that this study’s policy
recommendations address. Komilova et al. (2025) traced the evolution of fintech across Central
Asian countries and identify region-specific structural implications for economic development,
confirming that digital financial ecosystems in the region remain at an early stage.
Nurmagambetova et al. (2026) examined bank-level factors, volumes, and stability channels of
the green lending ecosystem in Kazakhstan for 2015-2024, providing granular evidence on the
green credit growth trajectory that complements the aggregate data.
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The literature on green finance has evolved through three distinct phases. The first phase
(2010-2016) focused on market formation and conceptual frameworks, establishing the
theoretical foundations of green bonds and ESG investing (Sachs et al., 2019; Campiglio, 2016;
Ehlers & Packer, 2017). The second phase (2017-2021) shifted toward empirical validation,
documenting the green premium (“greenium”), the role of fintech in expanding access to green
investments, and the emergence of Regulatory Technology (RegTech) (OECD, 2023). The third
and current phase (since 2022) is characterized by Al-assisted ESG measurement, cross-country
panel econometric analysis, and an increasing divergence between two competing perspectives:
one emphasizing digitalization as a key driver of green finance expansion, and the other warning
that, in the absence of binding taxonomic standards, digital platforms may exacerbate rather than
mitigate greenwashing risks (Lee et al., 2022; Auer et al., 2022).

This contradiction remains both theoretically unresolved and empirically underexplored,
particularly in the context of transition economies. The present study contributes to the literature
in three main ways. First, it provides the first quantitative, regression-based assessment of the
relationship between financial sector digitalization and green finance development in Kazakhstan
and Central Asia. Second, it empirically evaluates the relative importance of digitalization and ESG
regulatory coverage by comparing standardized coefficients within a multivariate framework.
Third, it integrates social dimensions, specifically employment and financial inclusion into the
analytical model, thereby aligning the analysis with the broader discourse on inclusive and
sustainable economic transformation.

3. Research methods

The empirical basis of the study consists of several complementary data sources. The
primary source for Kazakhstan was the official publications of the National Bank of the Republic
of Kazakhstan, including annual reports on financial stability for 2015 to 2025, containing data
on the volumes of green lending, ESG assets of institutional investors, and the digital
infrastructure of the financial sector. International data on the green bond market were obtained
from the databases of the Climate Bonds Initiative CBI and the World Bank Green Bond Database.
For the quantitative assessment of the level of digitalization of financial systems, the World Digital
Competitiveness Ranking by the [IMD was used, covering 64 countries and based on 54 criteria
(IIMD, 2024). Data on financial inclusion were taken from the Global Findex database of the
International Monetary Fund IMF and the World Bank. Climate financial risks were assessed
based on analytical reports of the Asian Development Bank ADB and reports of the Organization
for Economic Co-operation and Development OECD on green finance.

The study employs a multilevel methodology. At the first level, a system and comparative
analysis of national and international practices in green financing was conducted, including
content analysis of regulatory documents, sustainable development strategies, and central bank
program documents. At the second level, statistical analysis of time series from 2015 to 2025 was
conducted using key indicators of the green finance market in Kazakhstan and Central Asia. The
third level is correlation and regression analysis based on a cross-sectional sample of 12 countries
for 2024. The fourth level is scenario modeling with three alternative development trajectories of
the market.
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To assess the relationship between the financial sector digitalization index (X1, values range
from 0 to 100) and the volume of green investments per capita (Y, in US dollars), the Pearson
correlation coefficient r was calculated using a sample of 12 countries. The selection of countries
was based on the principle of maximizing variability in digitalization levels, ranging from 28 to
91 points, with reliable data available for both indicators. Statistical significance was evaluated
using the t criterion (df = n-2 = 10). For visualization, a scatter plot with a regression line and a
confidence interval (1.5 standard deviations of the residuals) was constructed.

To identify the factors determining the volume of green investments, Y, in billions of US
dollars, a linear regression model with three predictors was constructed by formula (1):

Y=Bo+P1Xs+P2rXz+P3Xgte (D

where:

X1 - the index of digitalization of the financial sector values from 0 to 100 points;

X2 - the coverage of ESG regulation expressed as the percentage of financial assets subject to
mandatory sustainability requirements;

X3 - the level of financial inclusion expressed as the percentage of the adult population using
banking services epsilon is a random error.

Notably, X; (financial inclusion) functions as the primary social variable in this model: access
to formal financial services is a widely accepted proxy for socioeconomic inclusion and equitable
participation in economic development (World Bank Global Findex, 2024). Its inclusion explicitly
embeds a social dimension alongside the technological (X;) and regulatory (X;) predictors.

The predictors were selected based on theoretical considerations and a literature review.
Multicollinearity was checked using the variance inflation factor VIF all values were <3,2. The
model was estimated using the method of least squares on a sample of n=18 observations (6 time
points x 3 Central Asian countries plus a cross-sectional sample of 12 countries). The quality of the
model: R?=0,943; R%adj = 0,929; F(3,14) = 83,21; p< 0,001.

Forecasting of the volume of the green financial market of Kazakhstan for 2025 to 2030 was
carried out according to formula (2):

Ve = VO(l + rdigitalkscenario) (2)

where:

Vi - theprojected green bond market volume in year ¢;

Vo = 2,8 USD billion - base volume of green bonds in 2025 (source: AIX, National Bank of the
Republic of Kazakhstan);

Tdigital — baseline annual market growth rate in the absence of additional digitalization
contribution, calibrated from historical data for 2015-2025;

Kgcenario — the scenario coefficient reflecting the scale and pace of digital transformation of
the green finance market, taking values of 0.4 (baseline), 1.0 (moderate), and 2.0 (optimistic);

t - number of years elapsed from the base period.

Qainar Journal of Social Science,
Volume 5, Issue 2, 2024



The scenario coefficients are calibrated based on empirical data from countries analogous
with different rates of digital transformation of the green financial market, Singapore (kx2,0), China
(k~1,5), Russia (k=0,7).

4. Results

Dynamics of green finance in Kazakhstan and Central Asia (2015-2025). The ten-year
observation period records a qualitative turning point in the development of the green finance
market in Kazakhstan and Central Asia. In 2015, the market was virtually non-existent: not a single
green bond issuance had been placed by any country in the region, and the very concept of green
finance remained confined to academic discussions. By 2025, the situation had changed
dramatically: the total volume of green bonds in Central Asian countries reached 4.7 billion USD,
with Kazakhstan as the regional leader, accounting for 59.6% (2.8 billion USD). In parallel, the
digitalization index of Kazakhstan’s financial sector increased from 28 to 72 points (+157%),
providing the technological infrastructure for further scaling. The data in Table 1 demonstrate
several fundamentally important patterns.

Table 1. Key indicators of green finance in Kazakhstan and Central Asian countries.

Indicator 2015 2017 2019 2021 2023 2025
Green bonds of Kazakhstan, billion USD 0,0 0,05 0,18 0,52 1,4 2,8
Green bonds of Central Asia (total), billion USD 0,0 0,07 0,25 0,74 2,1 4,7
Share of green loans in Kazakhstan’s bank 0,2 0,5 1,1 2,3 4,6 7,8
portfolio, %

Digitalization index of Kazakhstan’s financial 28 33 41 52 64 72
sector (0-100)

ESG assets of institutional investors in - 0,4 1,2 3,5 8,1 14,3
Kazakhstan, %

Number of “green” fintech companies in 1 3 8 17 34 61
Kazakhstan

Note: compiled by the authors based on OECD (2024), ADB (2025), National Bank (2025).

First, there is an acceleration of growth after 2021: the average annual growth rate of green
bonds in Kazakhstan for 2015-2021 was about 84% (from a zero base), whereas for 2021-2025
it was 52% (from a higher base), indicating sustainable, organic market growth. Second, the
outpacing growth of ESG assets of institutional investors (from 0.4% in 2017 to 14.3% in 2025)
signals the formation of stable domestic demand for green instruments-a critically important
condition for market development. Third, the increase in the number of “green” fintech
companies from 1 to 61 over the decade reflects the emergence of a digital ecosystem that
supports the green finance market. The fundamental gap between Kazakhstan and other Central
Asian countries remains: the total volume of green bonds in Uzbekistan, Kyrgyzstan, and
Tajikistan amounts to only 40% of Kazakhstan'’s, due both to the smaller scale of their economies
and a significant lag in the digital maturity of their financial sectors.

Figure 1 visually confirms the study's key thesis: the growth in green bond volume (bar
chart) and the increase in the financial sector's digitalization index (line graph, right axis) are
highly synchronized.
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Figure 1. Dynamics of green bond volumes and financial sector digitalization in Kazakhstan and Central Asia for
2015-2025.

A particularly noticeable parallel surge in both indicators occurs in 2020-2022, which
chronologically coincides with the adoption of the Green Taxonomy of the Republic of Kazakhstan
(2021), the launch of the AIX Green Finance platform, and the sharp acceleration of digital
transformation during the COVID-19 pandemic, which forced financial operations into remote
channels. The gap between Kazakhstan's green bond volume and the regional total is narrowing:
in 2019, Kazakhstan'’s share was 72% of the regional volume; in 2025, it is 60%, indicating the
gradual involvement of other countries in the region in green finance. Nevertheless, the absolute
values for Kyrgyzstan, Tajikistan, and Turkmenistan remain insignificant and are practically
indistinguishable in the aggregated diagram, clearly demonstrating the scale of intra-regional
inequality.

Correlation analysis: digitalization and green investments. To test the hypothesis about the
relationship between digitalization and green finance, a correlation analysis was conducted based
on a sample of 12 countries with significantly different levels of both indicators. The sample
intentionally includes countries with high (Singapore, Germany, France, UAE), medium (China,
India, Brazil, Kazakhstan), and low (Russia, Uzbekistan, Kyrgyzstan, Tajikistan) levels of
digitalization, ensuring a representative distribution across the entire scale. The calculated
Pearson coefficient r = 0.988 (R? = 0.977; t(10) = 21.1; p < 0.001) confirms a very strong positive
linear relationship.

The country-level data underlying this analysis are presented in Table 2.

The data reveal several substantive patterns. Kazakhstan occupies a special position in the
sample: with a relatively high digitalization index (72 points - higher than that of Russia and
Brazil), the volume of green investments per capita (310 USD) is significantly lower than could be
expected based on the level of digitalization. This “underproduction” of green investments
relative to digital potential is explained by the low coverage of ESG regulation (31% compared to
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Table 2. Digitalization and green investment indices across 12 countries.

Green

Digitalization Index ESG coverage X,, Financial

Country X; (0-100) in::;it:: ;?Lss%er % of assets inclusion X3, %
Singapore 91 1840 68 98
Germany 86 1620 72 100
France 84 1480 69 99
UAE 82 1120 55 90
China 79 980 54 89
India 68 420 38 80
Brazil 64 380 34 84
Kazakhstan 72 310 31 73
Russia 61 210 28 82
Uzbekistan 43 52 12 55
Kyrgyzstan 34 18 7 44
Tajikistan 28 9 4 38

Note: compiled by the authors based on IIMD (2024), IFC (2024).

The data reveal several substantive patterns. Kazakhstan occupies a special position in the
sample: with a relatively high digitalization index (72 points - higher than that of Russia and Brazil),
the volume of green investments per capita (310 USD) is significantly lower than could be expected
based on the level of digitalization. This “underproduction” of green investments relative to digital
potential is explained by the low coverage of ESG regulation (31% compared to 69-72% among
European leaders) and a relatively low level of financial inclusion (73%). This observation has
important practical significance: it indicates that increasing digitalization alone is insufficient;
simultaneous development of the regulatory ESG infrastructure is required. The countries of
Central Asia (Uzbekistan, Kyrgyzstan, Tajikistan) form the lower cluster in both indicators,
indicating the systemic nature of the lag and the need for comprehensive rather than targeted
interventions.

The scatter plot clearly demonstrates the almost linear nature of the relationship:
observations are densely concentrated along the regression line, not extending beyond the +1.5
standard-deviation confidence corridor (Figure 2).

This indicates the absence of significant outliers and the stability of the relationship across
geographic locations, economic sizes, and dominant financial systems. The greatest distance from
the regression line is shown by China (below the trend)-a country with a colossal volume of green
bonds; however, when divided by the population (1.4 billion people), it results in only a moderate
per capita figure. Kazakhstan is slightly below the trend line, supporting the conclusion that its
digital potential is underutilized. The gap between Kazakhstan (72 points; 310 USD) and Singapore
(91 points; 1 840 USD) in terms of the digital index must be only 1.26 times, whereas in green
investments it is almost 6 times. This nonlinear amplification of the effect of digitalization at the
upper segment of the scale is explained by network effects and ecosystem synergies of mature
digital markets. Multiple regression: factor analysis. The regression model enabled decomposition
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Figure 2. Relationship between financial sector digitalization and green investment per capita across
countries in 2024.

of the total effect into contributions from three independent factors. All three predictors are

statistically significant at the level of p< 0,001; the model explains 94.3% of the variance of the
dependent variable.

Table 3 presents detailed estimation results.

Table 3. Estimates of the multiple regression model explaining green investment volume

Factor esti[l;r-late Std.error t-statistic p-value (contfisl:fltion)
Constant (Bo) -0,842 0,214 -3,93 0,002 -
Financial sector digitalization (X;) 0,134 0,018 7,44 <0,001 0,41

ESG regulatory coverage (Xz) 0,287 0,031 9,26 <0,001 0,49
Financial inclusion (X3) 0,198 0,027 7,33 <0,001 0,31

R? = 0,943; R%adj = 0,929; F(3,14) =83,21; p < 0,001; n = 18; VIF < 3,2.

Note: compiled by the authors

The results of the multiple regression (Table 3) contain several practically important
conclusions. The first and main one: the greatest contribution to the volume of green investments
is made by ESG regulatory coverage (Bstd = 0,49), not digitalization (0,41). This means that
technological infrastructure is a necessary but not sufficient condition: without an accompanying
regulatory environment-mandatory non-financial reporting, green taxonomy, standardization of
verification-digital platforms do not realize their potential. The second conclusion: financial
inclusion (Bstd = 0,31) is also statistically significant, which indicates the importance of expanding
the base of participants in the green financial market at the expense of SMEs and retail investors.
Applied to Kazakhstan: the country has the highest digitalization potential in the region (72 points)
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and acceptable financial inclusion (73%), but critically lags in ESG coverage (31% compared to the
average among the sample leaders, ~67%). Thus, the priority direction of state policy should be
precisely the development of regulatory ESG infrastructure, and not only digital investments. A
comparative assessment of digital maturity across five key countries is provided in Table 4.

Table 4. Digitalization tools of green finance in different countries in 2025.

Parameter EU China Singapore  Kazakhstan Uzbekistan
Digital ESG taxonomy Full Full Full Basic Absent
Blockchain for green bonds Yes Yes Yes Pilot No

Al for ESG scoring Yes Yes Yes Partially No
RegTech vs greenwashing Yes Yes Yes No No
Digital “green” tokens Exp. Exp. Yes No No
Coverage of digital ESG platforms, % >75 >70 >80 ~22 ~8

Note: compiled by the authors based on OECD (2024), ADB (2025), National Bank (2025).

Comparative Table 4 reveals a systemic gap between Kazakhstan and global leaders in the
digital maturity of green finance. In terms of coverage of digital ESG platforms, the gap with leaders
is 3.5-4 times (22% versus 75-80%), which directly limits the ability to attract international ESG
investors who require standardized digital verification. Two “white spots” are critically important:
the complete absence of RegTech tools to counter “greenwashing” and the absence of digital “green”
token programs. The first creates reputational risks for the Kazakh market, as international
investors increasingly demand verified confirmation of the environmental impact of bonds.

The radar chart (Figure 3) allows simultaneous comparison of five countries across six
dimensions of digital maturity and reveals specific profiles.

Country
Digital ESG —e— EU
Taxonomy —e— China
—e— Singapore
- —e— Kazakhstan
98 —e— Uzbekistan

Blockchain

ESG Platform
Green Bonds

Coverage
@3]

Al ESG

Financial
Scoring

Inclusion

95

RegTech
Anti-greenwashing

Figure 4. Results of clustering of regions by the k-means method (k = 4) in PCA.
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Singapore demonstrates the most balanced and complete profile, approaching the maximum
across all parameters. The EU stands out with particular strength in RegTech regulation (92
points)-a reflection of the strict requirements of European legislation. China leads in Al scoring (90
points) due to large-scale government investments in artificial intelligence technologies.
Kazakhstan demonstrates a characteristic asymmetric profile: relatively high values in financial
inclusion (55 points) and ESG taxonomy (45 points) with a catastrophically low RegTech indicator
(10 points). Such an imbalance indicates that the country has invested significant resources in basic
regulatory infrastructure but has not formed a supervisory “gear mechanism” to control the quality
of green financial products. Uzbekistan is at the initial stage across all parameters, underscoring
the need for comprehensive technical assistance to build the market from scratch.

Figure 4 contains two complementary analytical sections.

(4a) Factor Analysis
Standardized Regression Coefficients (4b) ESG Trends in Kazakhstan (2017-2025)
18 q r 9o
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Figure 4. Standardized regression coefficients and ESG development trends in Kazakhstan.

The left panel (4a) confirms the hierarchy of factors identified in the regression analysis: the
“pedestal” is occupied by ESG regulatory coverage ( = 0.49), followed by digitalization (3 = 0.41)
and financial inclusion ( = 0.31). It is fundamentally important that the total contribution of the
three factors significantly exceeds one (1,21)-a consequence of their multiplicative rather than
additive interaction in the real economy. The right panel (4b) documents Kazakhstan's
achievements: ESG assets of institutional investors in 2017-2025 increased from 0.4% to 14.3%
(by 35.8 times), and the share of green loans in the banking portfolio increased from 0.2% to 7.8%
(by 39 times). The dynamics of 2023-2025 are particularly indicative: growth rates accelerated
during this period, which correlates with the adoption of mandatory ESG reporting for AlX-listed
companies and the growth of financial sector digitalization above the 60-point threshold. This
indicates the presence of a “tipping point” in market development, after which the dynamics
become self-sustaining.

Scenario modeling (2025-2030). The three developed scenarios reflect different trajectories
for the digital transformation of Kazakhstan’s green finance market, depending on the depth of
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public policy and the pace of technological development. The quantitative projections for each
scenario, including social and environmental outcomes, are summarized in Table 5.

Table 5. Scenarios for the development of Kazakhstan'’s green finance market for 2025-2030.

Indicator / Scenario Baseline Modgrate Optimist.ic
(moderate) (active) (leadership)

Level of digitalization of green finance by 2030 50% 70% 88%
Green bonds by 2030, billion USD 2,8 6,5 14,2
Share of green loans in bank portfolio, % 10,5 18,3 28,7

ESG assets of the UAPF and other funds, % 12 28 45
Attracted foreign green investments, billion USD 09 2,4 58
Reduction of GDP carbon intensity, % 8 18 31

New “green” jobs, thousands 12 31 67

Source: calculated by the authors.

Green Bond Volume, USD billion

The comparison of the three scenarios reveals a nonlinear multiplicative effect of digital
transformation. When moving from the baseline to the optimistic scenario, the volume of green
bonds increases by 5.1 times (from 2.8 to 14.2 billion USD), the volume of attracted foreign green
investments-by 6.4 times, and the number of “green” jobs-by 5.6 times. The nonlinearity is
explained by the fact that at a high level of digitalization (270%), network effects are triggered:
international ESG investors automatically include the market in standard screening procedures,
platform intermediaries emerge, and transaction costs for new issuers are reduced. Even the
moderate scenario (6.5 billion USD) must exceed the total volume of green bonds in Central Asia as
of 2025, indicating that Kazakhstan is capable of independently developing a market of regional
significance.

Figure 5 illustrates a fan effect, where three scenario trajectories diverge over time from a
common starting point, with the gap between the optimistic and baseline scenarios.

(5a) Scenario Modelling: (5b) Scenario Modelling:
Green Bond Volume (2025-2030) New Green Jobs (2025-2030)
16 | =@= Optimistic (leadership) =@= Optimistic
=~ Moderate (active) =i~ Moderate
Baseline (moderate) 701 Baseline
14.2bn 7,000 jobs
14 A Scenario range
60
12 4
o
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8 501
>
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=
28 40
o
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o
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2
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44
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Figure 5. Scenario projections of green bond market development and employment effects in
Kazakhstan for 2025-2030.
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The left panel shows that the optimistic scenario “breaks” the trajectory as early as 2026-2027,
when digital platforms reach a critical mass of participants. The right panel (growth of “green” jobs)
emphasizes the social dimension of digital transformation: 67 thousand new jobs in the optimistic
scenario-this is comparable to employment in traditional sectors where Kazakhstan is losing jobs
during decarbonization. Thus, the digital transformation of green finance serves not only as an
instrument of climate policy but also as a tool for social adaptation to the low-carbon transition.
The 67 thousand new green jobs projected under the optimistic scenario represent a structural
social transformation - replacing employment lost through decarbonization of coal and energy
sectors with skilled, sustainable livelihoods. This employment effect is expected to be concentrated
in regions currently dependent on extractive industries (Karaganda, Pavlodar, East Kazakhstan
oblasts), precisely where social vulnerability to the low-carbon transition is highest. Furthermore,
financial inclusion (X3 = 73% for Kazakhstan) indicates that nearly one-third of the adult population
risks being excluded from the benefits of the green finance boom; targeted digital outreach
programs for underserved communities are therefore essential co-investments alongside digital
infrastructure.

5. Discussion

The results obtained enable the formulation of several theoretical and practical conclusions
that go beyond descriptive analysis. The correlation analysis (r=0.988) confirms that digitalization
of the financial sector is a systemic condition for scaling green finance, a conclusion consistent with
the positions of Auer et al. (2022) and OECD (2023). However, the regression model introduces a
fundamental nuance: digitalization is necessary but not sufficient. The maximum standardized
contribution is provided by ESG regulatory coverage (Bstd = 0,49), which is consistent with
Campiglio’s (2016) thesis on the system-forming role of the regulatory environment in directing
financial flows.

A comparison of Kazakhstan with international analogs reveals a specific “Kazakh paradox”: a
relatively high level of digitalization (72 points, higher than Russia, Brazil, India) is combined with
a disproportionately low volume of green investments. The explanation lies in the structural deficit
of ESG regulation: without mandatory non-financial reporting, a verified taxonomy, and RegTech
supervision, digital platforms do not “convert” into green capital flows. This fundamental
observation diverges from the simplified view that digitalization alone solves the problem of green
finance and has important implications for public policy design.

Kazakhstan possesses real competitive advantages in the region. AlX, as a regulatorily neutral
platform within the jurisdiction of the AIFC, the adopted Green Taxonomy, sovereign experience in
issuing green bonds, and the highest digitalization index of the financial sector in Central Asia create
a unique combination of prerequisites for regional leadership. The adaptation of the Singaporean
model of integrating ESG taxonomy with a digital exchange platform (Project Greenprint) to AIX
appears to be the most realistic “quick win”: the technological infrastructure already exists; only
the regulatory consolidation of ESG data standards is required. Rakhymzhan et al. (2024)
corroborate this assessment, identifying technology innovation, infrastructure quality, and natural
resource management as the key determinants of Kazakhstan’s sustainable economic trajectory.
Satanbekov et al. (2026) provide regional-level empirical evidence from Kazakhstan linking
subnational finance flows to environmental outcomes, reinforcing the spatial dimension of green
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finance policy and confirming that the benefits of digital green finance are not uniformly distributed
across regions.

For the other Central Asian countries, Kazakhstan can act as an “anchor” issuer forming a
regional green bond market. The creation of a unified regional ESG platform under the auspices of
the SCO or the EAEU would reduce transaction costs of market entry for Uzbekistan and Kyrgyzstan,
which have significant potential in renewable energy and green agriculture but lack market
infrastructure. According to ADB (2025), the creation of such a platform could also attract 3-5
billion USD in green investments to the region by 2030. Yuldoshboy et al. (2025) confirm that ICT
investment serves as a significant engine of sustainable economic growth across Central Asian
economies, implying that coordinated regional-level digital infrastructure development would
amplify the green finance effects projected in this study's optimistic scenario.

It is important to note the limitations of the study. The scenario model is based on a linear
assumption, which may underestimate nonlinear institutional barriers, particularly the resistance
of traditional financial structures to digital transformation. Data for some Central Asian countries
are estimates due to the limited availability of official statistics. Finally, correlation does not imply
causation: in some cases, a high volume of green investments may have preceded, rather than
followed, digitalization. Further research should focus on building dynamic econometric panel
models with control for endogeneity and instrumental variables. Zakariya et al. (2026) point to
innovative Al-based credit scoring as a promising frontier for digital finance in Kazakhstan,
suggesting avenues for integrating machine-learning risk assessment into green lending platforms-
a dimension that future extensions of this study’s regression framework could explicitly
incorporate.

6. Conclusion

This study presents, for the first time, a comprehensive quantitative assessment of the
relationship between digitalization of the financial sector and the development of green finance for
Kazakhstan and Central Asian countries for 2015-2025. The application of correlation-regression
tools and scenario modeling enabled the generation of verifiable, reproducible results and the
formulation of well-grounded practical recommendations.

The correlation analysis across 12 countries established a very strong positive linear
relationship between the level of digitalization of the financial sector and the volume of green
investments per capita (r = 0,988; R*=0,977; p < 0,001). Multiple regression clarified the nature of
this relationship: the greatest contribution is made by ESG regulatory coverage (std = 0,49), which
significantly complicates the simplified narrative of digitalization as a self-sufficient factor in green
finance. Digitalization ranks second in importance (0,41), financial inclusion-third (0,31); the
overall model quality R? = 0,943 confirms its high explanatory power.

A comparative analysis of the digital maturity of green finance across five countries (EU, China,
Singapore, Kazakhstan, Uzbekistan) revealed a systemic gap: the coverage of digital ESG platforms
in Kazakhstan is 22% versus 70-80% among leaders; RegTech tools to counter “greenwashing” are
completely absent. This gives rise to the “Kazakh paradox”: a fairly high level of digitalization of the
financial sector (72 out of 100) does not translate into a comparable volume of green investments
due to the weakness of the regulatory ESG infrastructure.

Scenario modeling demonstrated the nonlinear multiplicative potential of digital
transformation: upon achieving regional leadership in digital maturity (optimistic scenario), the
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volume of Kazakhstan’s green bonds by 2030 may reach 14.2 billion USD-5.1 times higher than the
baseline scenario-with the creation of 67 thousand new “green” jobs and a 31% reduction in the
carbon intensity of GDP. The nonlinear, “fan-shaped” divergence between scenarios confirms the
presence of network effects and a “tipping point” in the development of the digital green market.

Based on the obtained results, a set of practical recommendations can be formulated aimed at
accelerating the development of digital green finance in Kazakhstan and Central Asia. First, it is
necessary to adopt a digital ESG taxonomy aligned with IFRS S1/S2 and ISSB standards, introducing
mandatory digital verification for companies listed on the AIX by 2026. According to the regression
results, this measure is expected to generate the greatest multiplicative effect on the growth of
green investments.

Second, it is recommended to establish a RegTech platform for monitoring green financial
instruments and preventing “greenwashing” under the framework of the AIFC. The platform should
be integrated with international registries such as the Climate Bonds Initiative (CBI) and the Green
Bond Principles (ICMA) to ensure cross-verification and enhance investor confidence.

Third, the launch of a “Digital Green Voucher” program for SMEs is proposed, aimed at
subsidizing access to ESG platforms and certification of green projects. Drawing on Singapore’s
experience, such a program can lead to a three- to five-fold increase in the number of SME issuers
of green bonds within a three-year period.

Fourth, itis advisable to establish a Regional Center of Competence in Green Finance in Central
Asia based on the AIFC. This center would facilitate the transfer of technologies, standards, and best
practices across the region, thereby reducing market entry barriers for countries such as
Uzbekistan and Kyrgyzstan.

Finally, pilot testing of tokenized green bonds on the AIX blockchain platform in 2026-2027
is recommended. Ensuring the fractionalization of nominal value to a level accessible for retail
investors (from USD 100) would significantly expand the investor base and improve market
liquidity.

The implementation of these measures will enable Kazakhstan to enter the top three green
bond markets among developing Eurasian economies by 2030, act as a catalyst for the formation of
a regional green finance market in Central Asia, and make a measurable contribution to achieving
the United Nations Sustainable Development Goals (SDGs 7,9, 13, and 17).
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ABSTRACT

Financial literacy is becoming an important factor in household
sustainability and the quality of economic behavior among the
population, but in Kazakhstan, its level varies significantly across
regions and social groups. The aim of the study is to identify regional
differences in financial literacy and to assess the social dimensions of
gender differences in financial behavior, access to financial resources,
and the use of financial instruments in Kazakhstan. The results of
nationwide studies of the population of Kazakhstan's financial literacy,
conducted by the National Bank of the Republic of Kazakhstan and the
Agency for Regulation and Development of the Financial Market, as
well as official regional statistical data, serve as the empirical basis.
The results of the study showed stable interregional differences: the
highest values of the financial literacy index were recorded in Almaty
(48.5) and Astana (47.2), and the lowest in Turkestan (36.4) and
Kyzylorda (35.7). It has been found that age and level of education
have a statistically significant positive impact on financial literacy,
whereas gender differences are primarily reflected in behavioral
aspects. The gender gap is minimal in economically developed regions
(1.2 points in Almaty and Astana) and increases significantly in regions
with limited financial infrastructure (2.9 points in Turkestan and
Kyzylorda regions). The results confirm that financial literacy is shaped
by both individual characteristics and the regional institutional context,
underscoring the need for region- and gender-oriented financial policy
measures.
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ofHako B Ka3axcTaHe ee ypoBeHb CYLUECTBEHHO PasnMYaeTcs Mexay
perMoHamm u coumanbHbiMM rpynnamu. Llenbto nccnenoBaHms sBnseTcs
BbISIBNEHWE PEMVIOHA/bHBIX Pa3Mumii B ypoBHE (DMHAHCOBOM rpaMOTHOCTM
N OLIEHKA COLIMANIbHOrO M3MEPEHUSI FEHAEPHbIX Pa3NMunii B hMHAHCOBOM
noBeAeHun, A[OCTyne K (UHAHCOBBIM pecypcaM W WCMOb30BaHWUM
(nHaHCOBLIX MHCTPYMeHTOB B KasaxcTaHe. B kauecTBe 3Mnupuyeckoi
6a3bl UCMoMb30BaHbl pe3ynbTaTbl 06LIEHALMOHAMbHBIX WUCCIEA0BaHMI
(bnHaHCOBOM rpaMOTHOCTM HaceneHus KasaxcraHa, MpOBEAEHHbIX
HaunoHanbHbelM BaHkoM Pecnybnvkn KasaxctaH M AreHTCTBOM MO
PEryNMpoBaHNIO W pPa3BUTUIO  (UHAHCOBOrO pblHKA, a TaKke
odmumanbHble pernoHasibHble CTaTUCTUYECKME [AaHHble. PesynbTathbl
WCCNENOBAHUS MOKA3aiM  HaMuMe YCTOMUMBBLIX MEXPErvoHasbHbIX
pasnuuuii: Hambonee BbICOKME 3HAJYeHMsi UHAEKca  (UHAHCOBOM
rpaMoOTHOCTM 3adMKCUPOBaHbI B ropodax Anmatbl (48,5) n ActaHa (47,2),
a Haubonee Huskne — B TypkectaHckon (36,4) un Kbi3blTOpANHCKOM
obnactax (35,7). YCTaHOBNEHO, UYTO BO3pPacT M YypOBEHb 06pa3oBaHus
OKa3blBalOT CTAaTUCTMYECKM 3HAYMMOE MOJIOXKUTENBHOE BSIMSIHUE Ha
(p1HaHCOBYIO rPaMOTHOCTb, TOTAA Kak reHAepHbIE Pa3NNymns MPOSBASAIOTCS
MPEMMYLLECTBEHHO B MOBEAEHYECKUX acrekTax. [eHAepHbl paspbiB
MUHMManeH B 3KOHOMMYECKW pa3BUTbIX pervoHax (1,2 nyHkTa B AiMaThbl
M ACTaHe) M CyLIeCTBEHHO BO3pacTaeT B PErMOHaX C OrpaHWyeHHoM
(vHaHCcoBOM MHdpacTpykTypot (2,9 nyHkTa B TypKeCTaHCKOM U
KbI3blnopanHckoi obnactax). MosyyeHHble pe3ynbTaTbl MOATBEPXKAAIOT,
yTo (DMHaAHCOBasi FPaMOTHOCTb (hOPMUPYETCA MOA BO3AEWCTBMEM Kak
WHANBUAYAIbHbBIX XapaKTEPUCTUK, Tak n PErnoHanbHoro
WHCTUTYLIMOHANBbHOIO KOHTEKCTa, YTO TpebyeT pa3paboTkn perMoHasnbHO-
N reHAePHO-OPUEHTUPOBAHHBIX Mep hMHAHCOBOWN MONIUTUKN.

NCTOPUSA CTATbU
MonyueHo: 20 despans 2026
[JopabotaHo: 01 anpens 2026
MpuHsTo: 10 masa 2026
Ony6nukosaHo: 30 mioHs 2026

KNTHOYEBbBIE CJTOBA
reHzep; reHaepHbIi paspbis;
coumanbHOE HEPaBEHCTBO;
coumanbHas MHTerpaums;
(nHaHCbI; puHaHCoBas
LOCTYMNHOCTb; (PMHAHCOBbIE
3HaHuWs

®PUHAHCUPOBAHME

nccneaoBaHWe BbINOSIHEHO
npu prHaHCOBOW noaaepxke
KomuteTa Haykn MHBO PK
(AP22784063 «Pa3paboTka
CTpaTernyeckux
HanpaBfiEHUI pacLUMpPeHUs
BO3MOXXHOCTEN 1 [0CTyna
YKEHLUMH K Ka4yecTBEHHOM
3aHATOCTM B KasaxcTaHe»)

KoH(pNMKT nHTepecos:
aBTOpbl 3a8BNSIOT 06
OTCYTCTBMM KOH(INKTA
WHTEpecoB

*ABTOp-KOppecnoHaeHT: Kypmawesa M.T. — PhD pgokTopaHT, YH1BepcuteT MexayHapoaHoro busHeca uMm.

K.CaraagueBa, KasaxctaH, email: makpaltalgatkyzy@gmail.com

Ana yutupoBaHusa: Mamuaynnaesa J1.A., Kypmawesa M.T. (2026). ®opMupoBaHue (pUHAHCOBOW FPpaMOTHOCTM

B pervoHax KasaxcTaHa: reHgepHbiii acnekT. KaliHap >kypHan

https://doi.org/10.58732/2958-7212-2026-2-48-64

Qainar Journal of Social Science,
Volume 5, Issue 2, 2024

coumanbHbIX

Hayk, 5(2),48-64,



1. Introduction

In modern economies, financial literacy can increasingly be viewed less as a universal and
homogeneous skill developed solely through access to information or formal education. It
increasingly manifests itself as a socially and territorially differentiated characteristic, dependent
on the institutional environment, the level of regional economic activity, the employment structure,
and the stability of household income. In Kazakhstan, this differentiation is particularly significant
due to the pronounced spatial heterogeneity of socioeconomic development, persistent differences
between large urban agglomerations and peripheral regions, and the uneven distribution of
financial infrastructure and digital services. Regional differences are reflected not only in income
levels and consumer opportunities but also in financial behavior patterns and attitudes toward
savings, lending, and long-term planning. The gender dimension of financial literacy exacerbates
this heterogeneity, creating additional lines of stratification within regional communities. Women
and men find themselves engaged in financial relationships with different starting conditions due
to labor market segmentation, income differences, employment stability, and the distribution of
unpaid care. These factors have a cumulative impact on the development of financial skills and
strategies, especially in regions with limited job options and a high share of informal employment.
Under such conditions, financial literacy ceases to be a neutral tool for rational choice and instead
reflects adaptation strategies developed in response to institutional constraints and social roles.
Gender, therefore, manifests itself not only in knowledge levels but also in differences in financial
risk perception, trust in financial institutions, and willingness to use formal financial instruments.

Despite growing attention to financial literacy issues at the level of public policy and
international organizations, empirical research in Kazakhstan still predominantly focuses on either
national averages or specific socio-demographic groups without considering the spatial context.
Regional studies typically limit themselves to describing differences in income or access to services,
neglecting to analyze how regional specifics transform gender differences in financial behavior and
the accumulation of financial knowledge. As a result, a gap is emerging between institutional
financial literacy programs and households' actual practices, particularly outside large cities, where
universal educational models demonstrate limited effectiveness. Understanding financial literacy
as a multidimensional and contextually determined phenomenon requires considering regional
and gender factors simultaneously, as well as their mutual reinforcement. Analyzing these
processes allows us to move beyond normative notions of a “knowledge deficit” to a more complex
understanding of financial literacy as a reflection of the socioeconomic conditions within which
financial decisions are made. This approach provides the basis for identifying persistent differences
across Kazakhstan's regions and for explaining why the same financial tools and educational
initiatives are perceived and used differently by women and men across different territorial and
institutional contexts.

Thus, the aim of the study is to identify regional differences in financial literacy and to assess
the social dimensions of gender differences in financial behavior, access to financial resources, and
the use of financial instruments in Kazakhstan. The paper contributes to the literature by
conceptualizing financial literacy as a socially embedded phenomenon shaped by regional
institutional conditions. The empirical analysis is based on nationally representative survey data
for 2022-2024 and employs a multilevel modeling approach to capture both individual and
regional determinants.
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2. Literature review

The theoretical foundations of financial literacy research were formed in the early 2000s,
when financial literacy began to be viewed as a key element of household economic behavior. Early
studies conceptualized financial literacy as a combination of knowledge, skills, and attitudes
necessary for effective financial decision-making (Huston, 2010). Lusardi and Mitchell (2007,
2011) demonstrated that financial literacy significantly affects retirement planning, saving
behavior, and investment decisions, establishing it as a crucial determinant of long-term financial
well-being. Further research emphasized that low financial literacy is associated with suboptimal
financial decisions, including excessive borrowing, lack of savings, and poor risk diversification
(Campbell, 2006; Hilgert et al, 2003). These studies laid the groundwork for understanding
financial literacy not only as an educational outcome but also as an essential component of
economic stability.

Research on financial literacy in the international academic tradition has long developed
within an individualistic paradigm, in which financial knowledge and skills were interpreted
primarily as outcomes of education, income level, and access to information. Classical economic
studies that laid the theoretical foundations of this field conceptualized financial literacy as a key
factor shaping investment behavior, saving patterns, and household financial resilience. Within this
framework, financial literacy functioned largely as an economic resource facilitating more rational
allocation of limited financial resources and reducing vulnerability to macroeconomic shocks
(Lusardi & Mitchell, 2014). At the same time, early empirical evidence already demonstrated that
the presence of financial institutions and formal access to financial products do not automatically
translate into higher levels of financial literacy or engagement, particularly in economies
characterized by pronounced social and territorial heterogeneity (World Bank, 2025; OECD, 2025).
As empirical evidence accumulated, the focus of research gradually shifted from the abstract
measurement of financial knowledge to the analysis of the institutional and contextual conditions
under which such knowledge is formed and applied. Comparative studies emphasize that
differences in financial literacy levels often reproduce deeper socio-economic divides, including
regional inequality, labor market segmentation, and uneven access to financial and digital
infrastructure (OECD, 2025). In countries with large territories and asymmetrically developed
regions, financial behavior emerges under conditions of limited choice and strong dependence on
local economic circumstances, thereby undermining the universality of financial knowledge and
rendering it highly context-dependent. Within this perspective, financial literacy is increasingly
interpreted not as a universal set of skills but as a socially and institutionally embedded resource
whose functional value depends on the environment in which it is exercised. Comparable levels of
financial knowledge may therefore lead to divergent behavioral outcomes depending on the density
of financial infrastructure, income stability, and the degree of household integration into formal
financial markets. This approach helps explain why improvements in formal indicators of financial
literacy are not always accompanied by corresponding changes in financial behavior or levels of
financial inclusion. The gender dimension of financial literacy has gained increasing attention in the
literature in recent years, as it became evident that national averages obscure persistent
differences between men and women. International studies document a gender gap in financial
knowledge, confidence, and willingness to make independent financial decisions, a gap that cannot
always be explained by differences in education or income. OECD surveys indicate that women tend
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to adopt more cautious financial strategies and report lower subjective assessments of their own
financial competence, even when their objective knowledge levels are comparable to those of men
(OECD, 2025). These differences are increasingly interpreted as the result of social norms, intra-
household divisions of responsibility, and divergent life-course trajectories. Cultural and
institutional explanations of gender differences have been further elaborated in studies that
examine financial literacy through the lens of social expectations and behavioral attitudes.
Research suggests that the gender gap often manifests more in confidence and readiness to apply
knowledge in practice than in cognitive knowledge itself. In contexts where financial decision-
making is traditionally associated with male roles, women are more likely to underestimate their
own skills and exhibit heightened sensitivity to financial risk, which directly shapes their financial
behavior (Davoli, 2022).

Similar patterns are observed at earlier stages of the life cycle. Analyses of financial literacy
among adolescents reveal that gender differences emerge well before entry into the labor market
and are linked not so much to disparities in instruction as to differences in self-assessment and
financial confidence. Even when test performance is equivalent, girls tend to show a lower
propensity for independent financial decision-making, which may later evolve into persistent
behavioral differences in adulthood (Blaschke, 2022). These findings point to the cumulative nature
of the gender gap and underscore the role of social and institutional factors in its reproduction. In
a broader social context, financial literacy is increasingly viewed as an instrument of social
inclusion and economic empowerment. Meta-analytic evaluations of financial literacy programs
demonstrate that their effectiveness varies substantially across institutional settings and target-
group characteristics. Programs focused primarily on knowledge transmission tend to produce
limited effects among populations facing structural barriers to financial markets and stable income
sources. Under such conditions, financial literacy appears less as a causal driver and more as a
reflection of the degree of social and institutional inclusion (Hidalgo-Mayorga et al,, 2025). The
regional dimension of financial literacy is particularly salient in developing and transition
economies, where spatial heterogeneity amplifies social inequalities. Research shows that in
regions with developed financial infrastructure and diversified economies, financial knowledge is
more readily transformed into stable behavioral practices. In peripheral territories, by contrast, a
limited range of financial instruments reduces the practical value of financial knowledge, which is
more often used to adapt to income instability rather than to support long-term saving or
investment strategies.

The literature on financial literacy in Kazakhstan has largely evolved in response to applied
policy objectives and has long focused on monitoring population-level knowledge. Studies
conducted by the National Bank of Kazakhstan and the Agency for Regulation and Development of
the Financial Market (2024) document a moderate increase in the financial literacy index in recent
years, alongside the persistence of substantial regional disparities. Residents of large cities and
economically dynamic regions exhibit more stable financial planning skills and more frequent use
of formal financial instruments, whereas financial behavior in peripheral regions tends to be
shorter-term and more adaptive (National Bank, 2025). Academic studies based on Kazakhstani
data further confirm that regional differences in financial literacy are closely linked to employment
structures and income stability. Analyses of rural households indicate that heavy reliance on
unstable income sources and limited access to formal employment generate distinct saving and
borrowing patterns, in which financial knowledge serves a compensatory rather than an optimizing
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function (Gaisina & Kaidarova, 2017). These findings are consistent with broader comparative
research highlighting the embeddedness of financial literacy within the socio-economic
development context of specific territories. For a long time, the gender aspect in Kazakhstani
studies of financial literacy remained secondary, addressed mainly through the lens of women’s
vulnerability to financial risks or their participation in financial markets. More recent research
presents a more nuanced picture. Women in Kazakhstan often demonstrate strong interest in
financial issues and a high willingness to learn, yet face institutional and structural constraints
related to labor market conditions, the distribution of unpaid work, and access to financial
resources. These constraints narrow the opportunities to translate financial knowledge into
practice, particularly in regions with limited financial infrastructure (Bekturganova & Kurmasheva,
2025). Regional studies of financial inclusion further support this conclusion by showing that
women’s engagement with formal financial services varies significantly across Kazakhstan's
regions. These variations reflect not so much individual preferences as a constellation of structural
factors, including regional economic specialization, levels of urbanization, and the institutional
environment (Kireyeva & Kurmasheva, 2025). As a result, gender differences in financial literacy
do not manifest as a uniform national phenomenon but rather as a context-dependent process
shaped by regional conditions. Despite the substantial body of empirical research, a methodological
gap persists in the literature between analyses of regional disparities and studies focusing on
gender factors. Most research either examines spatial heterogeneity without accounting for intra-
group differences or addresses gender aspects within aggregated national contexts. Consequently,
the ways in which regional specificities modify gender differences in the formation of financial
literacy and financial behavior remain insufficiently explored. Addressing this gap requires an
integrative approach that conceptualizes financial literacy as a multidimensional process formed
at the intersection of individual, institutional, and territorial factors.

3. Methodology

The empirical research strategy is based on a multi-level approach to data analysis, allowing
for simultaneous consideration of individual characteristics of respondents and the specific
regional context in which financial knowledge and practices are formed. This method was chosen
due to the hierarchical data structure, in which individual observations are nested within broader
territorial levels, as well as the theoretical assumption that the impact of gender differences on
financial literacy is not universal and varies with the region's socioeconomic conditions. The
empirical base was data from representative sociological surveys of the population of the Republic
of Kazakhstan conducted by the National Bank of Kazakhstan and the Agency for Regulation and
Development of the Financial Market in 2022-2024, supplemented by regionally disaggregated
official statistics (National Bank of Kazakhstan, 2024; ARDFM, 2023). These surveys are based on
standardized questionnaires assessing financial knowledge, behavior, and attitudes, typically
covering multiple regions and socio-demographic groups. The sample was formed using a multi-
stage stratified design that accounted for gender, age, settlement type, and region of residence. This
design ensured the comparability of individual observations across regions and allowed for the
accurate assessment of both intra- and interregional differences. The structure of the multilevel
model is presented in Figure 1.
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Figure 1. Multilevel research design.

Financial literacy was operationalized as a latent characteristic reflecting a set of cognitive and
behavioral components. An integral index was used as a dependent variable, based on respondents’
responses to questions about their understanding of basic financial concepts, their ability to assess
the impact of inflation and interest rates, as well as financial planning practices, the use of formal
financial instruments and digital services. This approach made it possible to avoid reducing
financial literacy to individual knowledge and to account for real models of financial behavior. At
the individual level, gender, age, level of education, and self-assessment of income were included in
the model, which are considered basic determinants of financial literacy in the literature. Gender
was a key explanatory variable reflecting difference in access to financial resources, distribution of
economic responsibility, and behavioral strategies.

The regional level of the model included indicators characterizing the socio-economic
environment: average income, employment structure, degree of urbanization and accessibility of
financial infrastructure. These variables were interpreted not as background conditions but as
institutional factors that form the framework of individual financial choice. The multilevel
specification of the model enabled the decomposition of financial literacy variance into individual
and regional components and the assessment of each level's contribution to the observed
differences. In the first stage, the null model was evaluated, allowing us to determine the proportion
of variation attributable to regional differences.

Furthermore, individual and regional predictors were consistently introduced, enabling
tracing of changes in the model's explanatory power and identification of stable effects. To test the
hypothesis about the modifying role of the regional context, cross-interactive effects reflecting
differences in the manifestation of the gender factor in regions with different levels of socio-
economic development were used. The parameters were estimated using maximum-likelihood
methods, which ensure correct standard-error estimates in a hierarchical data structure.
Additionally, the sustainability of the results was checked using alternative specifications and
various options for aggregating regional indicators. This reduced the risk of bias in estimates
related to sample heterogeneity or the measurement of financial literacy. The application of a multi-
level approach has made it possible to interpret the identified differences not because of individual
characteristics in isolation, but as a result of the interaction of gender factors and the regional
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institutional environment. Thus, the methodological design of the study provides an analytical basis
for identifying sustainable patterns of financial literacy formation in the regions of Kazakhstan.

4. Results

The presentation of empirical results began with a description of the spatial structure of
financial literacy in Kazakhstan. The goal of this stage was to determine how financial literacy
indicators are distributed between regions, as well as how systematic these differences are in the
data structure. The sources for the analysis were the publicly published aggregated results of
national representative sociological studies conducted by the National Bank of the Republic of
Kazakhstan and the agency for regulation and development of the financial market, as well as
official statistics available at the regional level. The basic characteristics of financial literacy were
based on the data of the National Bank's sociological monitoring of financial literacy of the
population, conducted in 2022-2024. In these studies, respondents ' level of financial education,
financial behavior, and attitude to financial institutions were measured using standardized
questions. Each study covered 17 regions and cities of national significance, which allows a
comparative analysis of regional differences in financial literacy. The first descriptive analysis
showed that integral indicators of financial literacy are unevenly distributed among regions. Data
from the National Bank indicate a relatively high level of financial literacy in large cities and
economically active regions, and low indicators in regions with a weak agricultural or economic
structure. It is noticeable that these differences are accompanied not only by the level of income,
but also by the availability of financial infrastructure, diversification of financial products, and the
spread of digital services. To assess the stability of differences at the regional level, financial literacy
indicators were compared with regional socio-economic indicators. For this purpose, data from the
Bureau of Statistics of the Republic of Kazakhstan were used, including average nominal incomes
by region, the employment structure, and the level of urbanization. A comparative analysis showed
that, in general, high financial literacy is associated with high-income regions and high levels of
urbanization. However, this correspondence is not absolute in nature, and despite the fact that in
some regions the level of income is relatively low, the indicators of financial education and behavior
turned out to be above average. This shows that financial literacy is not limited to economic factors,
but also to the importance of the institutional environment and financial practices.

Individual-level differences were also observed by gender. According to the results of a 2023
study by the agency for the regulation and development of the financial market, women are not
inferior to men in terms of interest in financial products and in seeking financial information, with
strong results on some indicators. In addition, the same studies found that women had a lower level
of trust in financial institutions and a lower frequency of use of complex financial products. This
suggests that gender differences are more pronounced in the behavioral rather than cognitive
aspects of financial literacy. The regional image was of particular importance in the analysis of
gender differences. It was found that the average gender differences observed at the national level
are uneven across regions. In regions with developed financial infrastructure and widespread
digital services, the differences between men and women are reduced, whereas in regions with
limited access to financial institutions, these differences are clearly visible. This observation was
taken as initial empirical evidence that the influence of gender on financial literacy varies by region.
The descriptive results described above clearly demonstrated the hierarchical nature of the data
structure. Financial literacy is simultaneously conditioned by both individual-level socio-
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demographic characteristics and the regional socio-economic environment. These observations
substantiated the need to combine individual and territorial factors in a single model for the
analysis of financial literacy and formed a methodological basis for using multilevel modeling in the
next stage.

The next stage of the multilevel analysis was aimed at assessing individual and regional
determinants of financial literacy within the framework of a single model. In this section, the results
are presented in tables and graphical materials, and the text aims to clarify the meaning of the
numerical results. The results obtained by entering individual-level variables are shown in Table 1.

Table 1. Individual-level predictors of financial literacy.

Variable Direction of effect Statistical significance
Gender (female) Negative (behavioral component) Significant

Age Positive Significant

Education level Positive Highly significant
Self-assessed income Weak positive Marginal

Note: compiled by the authors based on data from the National Bank (2025).
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In the table, the integral index of financial literacy is treated as the dependent variable, and
gender, age, educational level, and subjective assessment of income are treated as the main
explanatory variables. The data are based on aggregated results from national surveys on the
population's financial literacy for 2022-2024, conducted by the National Bank of the Republic of
Kazakhstan. As shown in the table, the gender variable shows a non-one-sided relationship with
the general index of financial literacy. Analysis of the National Bank's survey data at the component
level shows that women's knowledge of financial concepts is comparable to men's, but indicators
of using financial instruments and long-term planning are lower. For this reason, the influence of
gender is primarily associated with the behavioral component of financial literacy.

Age and level of Education show a stable positive relationship with all components of financial
literacy. This result is confirmed by the distribution of average financial literacy values by age group
shown in Figure 2.

43,9 46,2 44,7

39,6

34,8

18-24 25-34 35-44 45-54 55+

O Financial literacy index

Figure 2. Financial literacy index by age groups in Kazakhstan.
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The lowest index value was recorded in the 18-24 age group (34,8), which may be due to
limited practical experience in interacting with financial instruments and a low level of long-term
financial planning. In subsequent age groups, the indicator gradually increased: to 39,6 in the 25-
34 age group and to 43.9 among the 35-44 age group. The maximum value of the financial literacy
index was noted in the group of 45-54 years (46,2), which indicates the cumulative effect of
financial experience, higher involvement in the use of financial services and sustainable personal
finance management practices. In the 55+ age group, there is a slight decrease in the indicator to
44,7, but the level of financial literacy remains relatively high. The results obtained confirm the
existence of a statistically stable relationship between age and financial literacy of the population.

The effects of regional-level variables on financial literacy are summarized in Table 2.

Table 2. Regional-level predictors of financial literacy

Regional characteristic Direction of effect Interpretation

Average regional income Positive Higher economic capacity
Urbanization level Positive Better access to services
Financial infrastructure Positive More opportunities to practice

Note: compiled by the authors based on data from the National Bank (2025).
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The results show that regions with higher per capita incomes are characterized by higher
financial literacy rates, reflecting broader economic and social opportunities for households, as well
as more active interaction with formal financial services. A positive relationship was also found
between the level of urbanization and financial literacy, which indicates a higher level of access of
the population of urbanized regions to financial institutions, digital services, educational and social
resources. In addition, the development of financial infrastructure has a positive impact on financial
literacy, as it expands the possibilities of practical use of financial instruments and contributes to
the formation of sustainable models of socio-economic behavior. In general, the results confirm that
financial literacy is formed not only under the influence of individual characteristics, but is also
largely determined by the regional social and institutional environment.

The regional distribution of financial literacy across Kazakhstan is presented in Figure 3.

48>, 47,2 158

42,6 41,9
'"""---.........3.@15‘.........?25, 36/1

Almaty city Astana city Atyrau Karaganda  Pavlodar  Turkistan  Kyzylorda Zhambyl

Figure 4. Regional distribution of the financial literacy index in Kazakhstan.
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The highest values of the financial literacy index were recorded in the cities of Almaty (48,5)
and Astana (47,2), as well as in Atyrau region, which is associated with a high level of urbanization,
the development of financial infrastructure and the wider spread of digital financial services. The
average values of the index are observed in Karaganda and Pavlodar regions, characterized by a
relatively stable industrial structure and a higher level of economic activity. At the same time, the
lowest financial literacy rates were recorded in Turkestan (36,4), Kyzylorda (35,7) and Zhambyl
regions (36,1). These regions are characterized by a less developed financial infrastructure, a
higher proportion of the rural population, and limited access to modern financial and digital
services. The results suggest that financial literacy is closely linked to the broader socio-economic
environment and cannot be fully explained by individual characteristics alone.

The regional analysis of gender differences is shown in Figure 4.

HMen @EWomen

Almaty city Astana city Karaganda Pavlodar Turkistan Kyzylorda
Figure 4. Gender gap in financial literacy across regions.

In all the regions under consideration, the indicators of men exceed the values of women, but
the scale of this gap varies significantly depending on the socio-economic and institutional
conditions of the region. The smallest differences are observed in the cities of Almaty and Astana,
where the level of financial literacy of men is 49,1 and 48,0, respectively, and of women - 47,9 and
46,8. In economically developed regions, the gap between men and women is relatively small,
whereas in regions with lower levels of financial infrastructure, the disparity becomes more
pronounced. The most pronounced differences are recorded in the Turkestan and Kyzylorda
regions, where the level of financial literacy of women is significantly lower. This pattern confirms
that gender differences are context-dependent and shaped by regional socio-economic conditions.

The regional variation in the gender gap in financial literacy is illustrated in Figure 5.

The gender gap in financial literacy varies significantly across regions. In economically
developed regions such as Almaty and Astana, the difference between men and women is
minimal. In contrast, in regions with limited financial infrastructure, including Turkistan and
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Figure 5. Regional variation in the gender gap in financial literacy in Kazakhstan.

The gender gap in financial literacy varies significantly across regions. In economically
developed regions such as Almaty and Astana, the difference between men and women is minimal.
In contrast, in regions with limited financial infrastructure, including Turkistan and Kyzylorda, the
gender gap is more pronounced. These differences are particularly evident in the behavioral
components of financial literacy, such as the use of formal financial instruments and engagement
with digital financial services. The gender factor does not operate spontaneously outside the
regional context, and regional conditions directly affect the degree to which gender differences are
strengthened or weakened.

The results obtained in previous periods showed that financial literacy in Kazakhstan is
simultaneously conditioned by individual characteristics and the regional socio-economic
environment. In this section, the analysis focused on the interaction between these two levels, that
is, how the regional context affects the manifestation of gender differences. Such an approach
makes it possible to empirically justify the limited interpretation of the gender gap in financial
literacy by factors only at the individual level.

The results comparing gender differences across regional contexts are presented in Figure 4.
The figure clearly demonstrates that the gender gap in financial literacy is unevenly distributed
across regions. In economically developed regions with extensive financial infrastructure, higher
levels of urbanization, and broad access to digital financial services, the differences between men
and women remain relatively small. The average values of the financial literacy index in the cities
of Almaty and Astana are relatively similar across genders, which can be explained by more equal
access to financial services, digital resources, and institutional and social opportunities.

The average values of the financial literacy index in the cities of Almaty and Astana are similar
across genders, which is explained by equal access to financial services and relatively equal
institutional opportunities. On the contrary, in regions with a limited financial infrastructure and
an economic structure of a single-industry or agrarian nature, gender differences are clearly
exacerbated. In Turkestan, Kyzylorda and regions with a similar socio-economic profile, the index
of financial literacy of women is formed at a lower level compared to men. These differences are
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especially evident in the behavioral components of financial literacy-the use of formal financial
instruments, long term financial planning, and the frequency of resorting to digital services. Thus,
the findings suggest that the gender gap is driven not by a lack of financial knowledge itself, but
rather by regional social and institutional constraints that limit the opportunities to transform
knowledge into practical financial behavior.

The distribution of the regional financial literacy index, presented in Figure 3, further supports
this conclusion. The differences between the regions differ not only in absolute levels, but also in
the structure of financial literacy. In economically active regions, financial knowledge, combined
with behavior, leads to constant interaction with the financial market. And in regions with weak
infrastructure, financial education often remains declarative and is not transformed into real
financial decisions. This situation is clearly felt for women, as they are more exposed to social and
institutional restrictions.

The results obtained in relation to the age factor (Figure 3) also indirectly indicate the modifier
role of the regional context. Although the trend of increasing financial literacy with age remains the
same in all regions, the rate of this growth varies by region. In regions with developed financial
services, the difference between age groups is gradual and stable, while in regions with weak
infrastructure, these differences are fragmented and there is stagnation in some age groups. Such
a pattern overlaps with gender differences and reinforces the limitation of financial literacy,
especially for women in middle and adulthood. Combining the results at the individual and regional
levels, several important empirical conclusions can be drawn. First, gender differences in financial
literacy are not a homogeneous phenomenon across Kazakhstan, and national averages hide the
real scale of these differences. Secondly, the regional socio-economic environment acts as an active
moderator that enhances or weakens the influence of the gender factor on financial literacy.
Thirdly, lower indicators of women's financial literacy are largely associated with limited financial
infrastructure and narrow opportunities for interaction with the formal financial market. These
results show that it is not enough for policies and programs aimed at improving financial literacy
to be universal in nature. Measures that ignore regional and gender differences, although formally
increasing the level of financial education, may not lead to its behavioral transformation. The
results empirically justify the need for a comprehensive approach that takes into account regional
specifics, includes infrastructural and institutional factors to promote gender equality through
financial literacy. Thus, the results obtained in the three parts of the results section consistently
show that financial literacy in Kazakhstan has a multilevel and context-dependent character.
Individual knowledge and skills are not formed outside the regional environment, and gender
differences are reproduced through the structural features of that environment. These conclusions
are the basis for analyzing the results obtained in the next section, comparing them with
international and national literature, and discussing their theoretical and practical consequences.

5. Conclusion

The obtained empirical results show that financial literacy is not a homogeneous and universal
phenomenon in the conditions of Kazakhstan. It manifests itself more as a complex structure that
is formed in the regional socio-economic environment, closely connected with institutional
opportunities and social roles, than as a set of individual knowledge and skills. The persistent
nature of interregional differences testifies that it is insufficient to explain financial literacy solely
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through national averages and suggests the need for an analytical approach that accounts for spatial
inequalities.

The results of the study also make it possible to reconsider the nature of gender differences in
financial literacy. The generalized explanation that women are less financially literate is not
supported by factual data; rather, it has been found that the differences are related to the
possibilities of financial education becoming a practice. These opportunities depend on the regional
context and are formed through the development of financial infrastructure, the structure of the
labor market and the availability of digital services. In such a situation, gender differences do not
appear as a result of individual choice or risk-taking, but as a result of adaptation to specific socio-
economic constraints.

The analysis of the interaction between regional and gender factors clearly demonstrates the
extent to which the behavioral dimension of financial literacy depends on the institutional
environment. In regions with broad access to financial services, financial education is transformed
into sustainable behavior patterns and is accompanied by active engagement with the financial
market. And in regions with weak infrastructure, financial education often remains declarative and
has a limited impact on specific decisions. These differences are clearly felt for women, making
financial literacy more of a tool to soften social inequality, and in some cases a mechanism to
reproduce it.

These results lead to important conclusions regarding the content of policies aimed at
improving financial literacy. Universal educational programs do not bring the expected results if
they do not take into account regional and gender differences. The effective formation of financial
literacy should not be limited to the provision of information, but should be accompanied by the
development of financial infrastructure, ensuring equal access to digital services and reducing
structural inequalities in the labor market. Such an integrated approach makes it possible to
exclude financial literacy from the level of personal responsibility and consider it as an integral part
of regional development and social policy.

The study also provides a foundation for future empirical research by offering an analytical
perspective that integrates regional and gender dimensions into the analysis of financial literacy.
The use of microdata, deeper analysis of social groups within regions, and examination of the long-
term social consequences of financial literacy represent promising directions for further research.
From this point of view, financial literacy should be considered not just an indicator of economic
behavior, but also an important analytical tool for explaining and reducing socio-economic
inequalities.
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ABSTRACT

The growth of digitalization and the development of the smart city
concept contribute to the active implementation of public-private
partnership (hereinafter — PPP) projects using artificial intelligence
technologies in the field of urban infrastructure and road safety. The
purpose of this study is to assess the social risks of the Sergek
intelligent video monitoring project in Kazakhstan, implemented within
the framework of the smart city concept, using methods of system
dynamics and sensitivity analysis of the discounted cash flow indicator.
The research methodology is based on the study of project data,
followed by the construction of a project model using system dynamics
(hereinafter — SD), which allows us to demonstrate various scenarios
of the impact of risk factors. The study uses data from open sources,
including information from the PPP Portal of the Republic of
Kazakhstan, data from the Akimat of Almaty and the National Bank of
the Republic of Kazakhstan. The simulation results showed that the
highest discounted cash flow (hereinafter — DCF) is observed in the
baseline scenario without taking into account risks and reaches
7,668,340,000 tenge in 2024, decreasing to 6,781,390,000 tenge in
2025. The greatest negative impact on the financial stability of the
project is the social risk associated with a shortage of revenue from
fines, at which the DCF value is reduced to KZT 6,287,440,000. The
results obtained indicate that social risk is the most significant factor
in the financial stability of an intelligent video monitoring project.
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Ka3akcrtaHaarbl UMHTeNnNeKTyanabl 6eliHe MOHWUTOPMHITIH

dJ/IeyMeTTIK ToyeKkenaepiH Tanagay

Camoinos A.A.2*, Cmaryn X.T.2, Mambip6aeB A.H.?

aKaszakcTaH-bputaH TexHukanblK yHuBepcuTeTi, AnMaTbl, KasakcTraH

TYUIH

TypakThbl LUundpnaHabipyabiH ecyi XXoHe «aKplngbl Kana»
TYXXbIpbIMAAMaChIHbIH, ~ AaMybl  KananblK  WHMPaKypbibiM  MEH  XXOn
KO3FasibICbl Kayincisgiri canacblHAa XacaHapl MHTENNeKT

TEXHOSOTMSANAPbIH MaanaHaTblH MEMJIEKETTIK-)KEKELENiK apinTecTik
(6bymaH api — MXO) »xobanapbiHblH 6enceHai eHrisinyiHe biknan eTyge.
Ocbl 3epTTeyAiH MakcaTbl — KyMenik AMHaMuka aictepi  MeH
[OVCKOHTTANFAH aKlla afFblHbl KOepCETKIWiHIH ce3iMTanaplK TanaayblH
naviaanaHy apkblibl KasakcTaHaarbl «akblngbl Kana» TyXXblpbiMaamachl
aacCblHA@ >Ky3ere acblpblibii  XaTkaH «Ceprek» WHTennekTyanabl
6EfHEMOHUTOPUHI  KOBacbiHbIH  SNMEYMETTIK TayekenaepiH 6Garanay.
3epTTey oaicHamackl >xo0b6a [epekTepiH 3epTTeyre >aHe Tayeken
(bakTopnapbl blKNasnblHbIH SPTYPi CLUEHAPUIANEPIH KepceTyre MyMKIHAIK
6epeTiH xyrenik auHaMuka (byaaH api — XK/1) kemeriMeH »o6a MoaeniH
KypyFa HerizgenreH. 3eptreyae KasakcrtaH PecnybnukacbiHbiH PPP Portal
ManiMeTTepi, AnMaTbl Kanacbl 9KiMAIriHIH AepekTepi XoHe KasakcraH
Pecnybnukacel  ¥nTTblK  BaHKiHiH ~ MoniMeTTepi  CMSIKTbl  allbIK,
Jepekke3depdiH aknapaTtbl NaiganaHbingbl. Mopenbaey HaTwdkenepi
[OVCKOHTTasIFaH aKLWa afFblHbIHbIH, (ByaaH api — DCF) eH »KoFapbl KepceTKili
TOyeKenaep eckepinMereH 6asanblk cueHapuiiae 6ankanbin, 2024 Xbiibl
7 668 340 000 TeHrere »eTin, 2025 xbinbl 6 781 390 000 TeHrere geniH
TOMEHAEWTIHIH KepceTTi. Xoba KapXbifiblK TYpaKTblbIFbiHA €H YIKEH
Tepic acep anbInNnynAapAaH TYCETIH TYCIMAEPAiH XETKINIKCI3 XMUHanybIMeH
6alinaHbICTbl 9M1eYMETTIK TayekenaeH 6aiikanaabl, 6yn >xarmaaa DCF
kepceTkiwi 6 287 440 000 TeHrere peviH TemeHaenai. AnblHFaH
HOTWXKENep ONEYMETTIK ToYeKen WHTennekTyanapl 6eiHeMOHUTOPUHT
»K06ACKIHbIH, KapXXbUIbIK TYPaKTbIMIbIFbIHBIH, €H MaHbi3abl hakTopbl 60bIn
TabblnaTbIHbIH KepceTesi.
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AHanus coymanbHbIX PUCKOB UHTEJIJIEKTYaJIbHOIo

BUAeOMOHUTOpUHra B Ka3zaxcraHe

Camoinos A.A.2*, Cmaryn X.T.2, Mambip6aeB A.H.?

aKa3axCTaHCKO-BpUTaHCKUIA TEXHNYECKUIA YHUBEPCUTET, AnMaThl, KasaxcTaH

AHHOTALMA
Poct uudpoBM3aUMM UM pasBATME KOHUEMUMM  <YMHbIM  ropoa»
CMOCO6CTBYIOT  aKTUBHOMY BHEAPEHMIO TMPOEKTOB  FOCYAapCTBEHHO-

YyacTHoro napTHepcTtBa (manee — MYM) ¢ MCMONb30BAHWEM TEXHOJOMUM
NCKYCCTBEHHOIO WHTENNEKTa B cdepe ropoackor MHGPaCcTPyKTypbl W
obecrieveHnss 6e30MacHOCTM AOPOXHOrO ABWXKeHus. Llenblo gaHHoro
NUCCNepoBaHMa  SIBNSIETCS  OUEHKa  CouMalbHbIX  PUCKOB  MpOEKTa
WHTENNEKTyanbHoOro BuaeoMoHuTopuHra «Ceprek» B KasaxcrtaHe,
peasiu3yeMoro B paMkax KOHLEMUMUM «yMHbIA FOpoA», C UCMOIb30BaHNEM
METOAOB CUCTEMHOMN ANHAMMKWN M aHaNIM3a YyBCTBUTENBHOCTU NoKasaTens
OVNCKOHTMPOBAHHOIO AEHEXHOro MOTOKa. MeToaonorns uccnefoBaHus
OCHOBaHa Ha W3y4YeHWM AaHHbIX NPOEKTa C NOCAeAyOLWMM NOCTPOEHNEM
MOJENM MPOEKTa C MOMOLUbI0 CUCTEMHOW AuHaMuku (manee — CA),
KOTOpasi MO3BOMSIET NPOAEMOHCTPUPOBATbL PA3/INYHbIE CLIEHAPUW BIIUSHUS
dakTopoB pucka. B uccnegoBaHWM MCNOMb30BaHbl AaHHbIE OTKPbITbIX
NCTOYHMKOB, BKOYas ceBeaeHust PPP Portal Pecnybnukm KasaxcraH,
JaHHble akumaTta r. AnmaTbl M HaumoHanbHoro 6aHka PK. PesynbtaThl
MOAENMPOBAHMS MOKasanW, YTO Haubosiee BbICOKMIA  MoOKa3aTesb
OVNCKOHTMPOBAHHOMO AeHeXHoro notoka (ganee — DCF) Habnopaetcsa B
6a30BOM cLeHapum 6e3 yyeTa puckoB u gocturaet 7 668 340 000 TeHre B
2024 r., cHmxasicb go 6 781 390 000 TeHre B 2025 r. Haubonbliee
HeraTUBHOE B/IMSIHUE Ha (DMHAHCOBYHO YCTOMUYMBOCTb NPOEKTA OKa3blBaET
COLIManbHbIN PUCK, CBA3AHHbIN C HEA060POM MOCTYMIEHUI OT LWTPadoB,
npn kKotopoMm 3HayeHne DCF cHuxaetrcas go 6 287 440 000 TeHre.
MonyyeHHble pe3ynbTaThbl CBUAETENLCTBYIOT O TOM, YTO COLIMANbHbIN pUCK
ABNSAETCS Hambonee 3HaAYMMbIM (HAKTOPOM (UHAHCOBOW YCTOMUMBOCTYU
npoeKTa MHTENIEKTYaNbHOro BUAEOMOHUTOPUHIA.
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1. BBeaenue

Pa3BuTue HHPpPACTPYKTYpbI FOPOJIOB C IOMOLIbIO0 IPUBJIEYEHHUS CPEJCTB U ONbITA YaCTHOTO
CEKTOpa B paMKaxX TOCyJapCTBEHHO-4YaCTHOTO mapTHepcTBa (gasee - TYIl) saBaserca
3pdeKTUBHON MOJIe/IbI0 ONTHUMU3ALUK HArpy3KH Ha TOCYJapCTBEHHBIN OIO/KET U Pa3BUTHUIO
couuaJbHOH HHOPACTPyKTypbl TOpoJioB. Pa3BUTHe TpaHCMOPTHOH M 3HEpPreTHYeCcKoH
MHOPACTPYKTYpbl ~ CIHOCOGCTBYeT  3KOHOMHMYECKOMY  POCTY, IOCKOJbKYy, 6Jlarojaps
MYJIbTUIIMKaTUBHOMY 3 deKTy OT peasiM3alUi KPyIHBIX IPOEKTOB, CTUMYJINPYETCS pa3BUTHeE
Apyrux otpacyeil akoHoMuku (Osei-Kyei et al, 2023a; Castelblanco et al, 2025). Oco6eHHO
BXXHBIM aCIIeKTOM fBJSETCS pa3BUTHE TPAHCMIOPTHOH HHQPACTPYKTYpbl B CTpaHax C
nepexoHON 3KOHOMHKOM, HCNBITHIBAKOLIEN NMOTPEOGHOCTh B MOJEPHU3ALMHU CYyLIECTBYHOIIEH
MHPPACTPYKTYPhI U 3allyCKe HOBBIX IPOEKTOB, BbI3BAHHOW CTPEMUTEIbHBIM POCTOM HaceJseHus
U pasBuTueM 3koHOMUKH (Rebuglio et al, 2026). Beugy gedbunura GrogpkeTra Ha pa3BHUTHE
MHOPaACTPYKTYpbl TOPOJOB INpPaBUTEJbCTBA Pa3BUBAILIMXCA CTPaH IIPUBJEKAOT 4YacTHble
MHBECTHULIUH C 3akyioueHueM Jorosopa Y1l (Owolabi et al,, 2019). B nocnegHee BpeMs 6arogaps
pasBUTHIO IMpoBU3aALUU U UHOPMAIMOHHO-KOMMYHUKAIUOHHBIX TexHosorui (fanee UKT),
BKJII0Yasi UCN0JIb30BaHKEe HCKYCCTBEHHOTO MHTeJlJIeKTa (fasee - 1), faHHbIE TEXHOJIOTHUH CTalH
npuMeHAThcs B npoekTax ['YIl, B yacTHOCTH, B Habuparole NonyJIsspHOCTb BO MHOTHUX CTpaHax
KOHIeNIUU «yMHbIN ropoa» (Lacson et al., 2023). [IpumeHenue mexanuamoB 'Yl B KoHIenuuu
«YMHBIA ropofi» UMeeT 60JIbliIoe 3HaYeHUe A Pa3BUTHUA 3$PeKTHBHOCTH OPraHU3aLUM BCex
rOPOJICKUX CJIyX06, COLMaJbHON U YMHON HHPPACTPYKTYPBI, @ TAK)Ke MOBbIIIEHUA KauecTBa }KU3HU
HacesneHus (Michelucci et al,, 2013).

WHTerpanus TeXHOJIOTMM HMCKYCCTBEHHOTO HHTesekTa (MU) urpaer BakHyH poJib B
NOBbINIeHUH 3¢ PEeKTUBHOCTH ynpaBJieHus npoektamu (Narbaev etal., 2026; Serikbay et al., 2025),
OKasblBasl IOJIOXKUTeJbHOE BJMSHHWEe Ha QUHAHCOBble, TEXHUUYECKHE W COLMaJbHble ACIeKThI
HHOpACTPYKTypHOro  pas3BuTusA. Hcnosnb3oBanue WU  mo3BoJsisieT  rocygapcTBEHHBIM
yupexJeHUsaM BHeJpATb data-driven moaxonpl K LHUPPOBOH TpaHCcPOpMalLMH, MOBBILATH
KayeCcTBO YIpaBJeHHUS O0OleCTBEHHOM MHPPACTPYKTYypoH M ONTHUMHU3UPOBATh IPOLECCH
npuHATUA petieHui (Mutasa et al., 2024).

Cnenyss pekoMeHJanusM ucciaenoBaHuss Lacson et al. (2023), B KOTOpoM aBTOpbHI
aHAJIM3UPOBAJM Hay4yHble pabOTbl MO TeMaTHKe «YMHBIX TOpPOJOB» B DPa3BUBAKIUXCS
3KOHOMMUKAX, HAMH OblIa pa3paboTaHa MoJeJb OleHKH ycToruuBocTd [UIl-nmpoekTa B paMKax
KOHLIeNIIMH «YMHBIHM ropo/i» [ roCcyJapCTBEHHOT0 ceKTopa. B kauecTBe 06'beKTa HCCIel0BaHUSA
6bL1 BbI6GpaH NMpoeKT «Ceprek», HaNpaBJeHHbIN Ha NOBbILIeHHEe TPAHCIOPTHONW 6€30MacHOCTH B
TOpPOACKOH cpeJie C UCII0JIb30BaHUEM UHTeJIJIEKTYya/IbHbIX CUCTEM BH/IEOMOHUTOPHUHTIA U aHAJIA3a
JaHHbIX. CucTteMa «Ceprek» ocylecTBJsieT 06paboTKy OOJBLUIMX AAHHBIX HA 6a3e TEXHOJIOTHUU
HUCKYCCTBEHHOTO MHTeJ/JIEKTa U NpUMeHsieTcsl AJs obGecreyeHUs 6e30MAaCHOCTH JOPOKHOIO
JBMXKEHHA B KPYyIHBIX ropojax KasaxcraHa c MOMeHTa 3anycKa [epBbIX IDOEKTOB MeHee JeCATH
JeT Hazaf (Kazakhstani IT-Group, 2025).

CyrenyeT OTMETUTbh, 4YTO peajausauus JaHHoro npoekta WU umeer He TOJIBKO
3KOHOMMYECKOe, HO U COllMa/lbHOe U3MepeHHe. Mcrnoib30BaHMe NpoeKTa HANpsSMYIO BJIHSAET Ha
6e3011aCHOCTb JJOPO’KHOT'0 ABHXKEHUS, CHUXKeHHe aBapUMHOCTH M YpOBeHb NpaBOHapyLIeHUH B
ropozickoit cpesie. 3pdeKTUBHOE HUCI0Ib30BaHNE NPOEKTA NPUBEJET K COKpALLEHUI0 CMEPTHOCTH
M TpaBMaTM3Ma Ha /[i0porax, MOBBILIEHWI0O YYBCTBA 3allMIIEeHHOCTH TpakKJaH, a TaKxe
$OpMHPOBAHUIO KYJIbTYPbl COOGJIOJIEHUS MpaBUJ JOPOXKHOIO JBM>KeHHs. Mcxoas HxX 3Toro,
aHa/M3 PHUCKOB TOCYJAapCTBEHHOro NapTHepa B JaHHOM npoekTe ['YIl BeICTymaeT BaXHBIM
COCTaBJISIIOIMM /JJIs1 TOHMMaHHUS TOrO, HACKOJbKO YCTOMYMBBIMU SBJSIOTCA OXKUJAeMble
conyaabHble 3G PeKThl U KaKue yrpo3bl MOTYT NPEeNATCTBOBATh peaju3aluy Liesel IpoeKTa.

llenblo [JAHHOTO MCCJIe[0OBaHHUS SIBJAAETCA OLEHKAa COLMAaJbHBIX PpHUCKOB NPOEKTa
UHTeJIJIEKTya/IbHOI'0 BHUJeoMOHUTOpPUHIra «Ceprek» B KasaxcTaHe, peasnsyeMoro B paMKax
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KOHLIENIIMKM «YMHBIM ropof», C HCIOJb30BaHUEM METOJI0B CUCTEMHOM AMHAaMMKM WU aHaJM3a
YYBCTBUTE/JbHOCTH T0OKa3aTeJisl JUCKOHTHPOBAHHOTO JIeHeXHOTo NoToka./| i1 aHa/u3a pUCKOB
OblJla UCIOJIb30BaHa TEXHUKA CUMYJALMU C NOMOLIbI0 CUCTeMHON JUHaMUKHU (Aanee — C/) u
aHaJU3 YYBCTBUTEJbHOCTH IepeMeHHOH «AMCKOHTHUPOBAHHBIM JeHeXHbI NoTok» (aHIVL
Discounted Cash Flow, DCF). [IpeumyuectBa mMeTogosoruu CJ/l 3ak/I049al0TC B BO3MOXXHOCTHU
IpeJCcTaBJeHNs CJ0XKHBIX CUCTEM B BHJe HarJasaJHbIX IpadpUyecKUX MoJesed, a Takxe B
MOJleJTMPOBAaHUH ¥ NPOTHO3MPOBAaHUM BO3MOKHBIX CLieHapHeB Pa3BUTHsI HA OCHOBE UMEIOLIUXCS
JaHHbIX (Sterman, 2000). Ucnosnb3oBanue C/l B ympaB/ieHUHM NPOEKTaMU MO3BOJISIET JIUIAM,
IPUHHUMAIOIIUM pelleHUsl, MPOBOAUTbL ClLieHapHbId aHa/JMu3, OLlEeHWBATb MOTEHLUAbHbIE
JIOJITOCPOYHbBIe NOCJeACTBUA U GOpMUPOBATh 3¢ deKTHBHBIE CTPATErUH YIIpaBJeHUs IPOeKTaMH.
AHanu3 4YyBCTBUTEJNBHOCTH, B CBOK O4YepeJb, MO3BOJIAET ONpeAe]UTb CTeleHb BJIUSIHUSA
pasnYHbIX GaKTOPOB PUCKA HAa KJIKOYEBYIO epeMeHHy0 Moaean — DCF.

B faHHOM HCc/ieJOBaHUU MPOBOJUTCS 0630p HAYYHbBIX PAa6GOT, MOCBALeHHbIX aHanu3y ['YIl-
IPOEKTOB B paMKax KOHLENIUH «yMHBIN roposi» B chepe obecreyeHUsI JOPOKHOHN 6€30MaCHOCTH.
Jasiee onpesiesIl0TCS OCHOBHbIE BJAMAIME TepeMeHHble TpoekTa «Ceprek», pa3pabaTbiBaeTcst
MoJie/Ib CUCTeMHOM JAMHAMMKH, I0CJe 4Yero BBINOJHAITCI CUMYJALHUU MOJENU C y4yeTOM
$aKTOpOB pHCKa U aHA/IM3 YYBCTBUTEJbHOCTH KJII0YEBOTO [ToKa3aTe s 3¢ PpeKTUBHOCTH IIPOEKTa
DCF.

2. JlutepaTypHBbIA 0630p

Hayunsie nccnenoBanmst B obmactu [UIl w1 KOHIEMITUN «YMHBIH TOPOI» OXBaTHIBAIOT
IIUPOKUI KPYT BOMPOCOB, CBSI3AHHBIX C Pa3BUTHEM HHTEIUIEKTYyallbHOW WH(PACTPYKTYpPHI,
mudpoBoil TpaHchopMmaIrieii TOPOIOB, HCIOJB30BAHMEM TEXHOJOTHH HCKYCCTBEHHOTO
WHTEIUICKTAa W YOpPaBICHUEM pPHUCKAMH B JIOJTOCPOYHBIX HH(PPACTPYKTYPHBIX IMPOEKTaX.
Ipoekter TUIl siBrsitoTcss 3QPEKTUBHBIM MHCTPYMEHTOM B pEaM3alMHd TOCYJapCTBEHHBIX
MporpaMM BO MHOTHX JKM3HCHHO BaXKHBIX CEKTOpax JKOHOMHKH 3a CYET IPHUBIICUCHHS
(hMHAHCOBBIX CPENCTB, OMBITA ¥ MHHOBAIMA YAaCTHOTO MapTHEpa. 3HAUYUTEILHOE KOJHYECTBO
HAay9HBIX MCCIICIOBAaHUH TIOCBAIICHO aHanu3y TmipoekroB [UIl B cdepe TpaHCIOpTHOM
uadpactpykrypsl (Endo et al., 2021; Fauzan et al., 2023; Liyanage & Villalba-Romero, 2015).
IIpu sTom uccnenoBanue puckoB B mpoekrtax ['YIl, yuuTsiBas uX JOJATOCPOUHBIA XapakTep
peanm3anyu, OCTaeTCsl OAHUM M3 HanOoJee akTUBHO M3y9aeMbIX HANPABICHUH Ha MPOTHKEHUH
nocnenaux nByx necstwietuin (Osei-Kyei et al., 2023b). B uccnegoBanusx, MOCBSIICHHBIX
npoekraMm ['UI1 B KazaxcTane, K 4MCITy KIIOYEBBIX ()aKTOPOB PUCKA OTHOCSTCS YKOHOMUYECKHE
U onuTHYeckue pucku (Samoilov et al., 2024).

B HEKOTOpBIX HUCCIEAOBAHUSAX BBIICICHO, YTO MEXAY TOCYIapCTBEHHBIM W YaCTHBIM
CEeKTOpaMH YacTO BO3HHKAIOT pPAa3HOINIACHS H3-32 pa3HBIX MPHOPHUTETOB, TAaKHUMH Kak:
paIoOHANBHOCTD | II0JIb3a IJIs1 OOIIECTBEHHOCTH /ISl TOCYJapCTBEHHOTO CEKTOpa W BO3BpaT
WHBECTUIIUA W JOXOMHOCTH I dacTHoro Om3Heca (Quan & Solheim, 2023). OmanM u3
MEPCIIEKTUBHBIX HANpaBJICHUH COBPEMEHHOTO YpOAHHCTHYECKOTO pa3BUTHSA SBISETCS
KOHIICTIIIUS «YMHBIH TOPOA», B paMKax KOTOPOW TOCYJapCTBEHHBIH CEKTOp aKTHUBHO
ucnonb3yet Mmexanusmel [ UIT (Shor, 2023).

OngauM w3 HamOolee TMEPCICKTUBHBIX HampaBieHHN IUGPoBOH TpaHchopmanuu
TOpOJICKO# cpenbl B KazaxcTaHe CTAaHOBUTCS pa3BUTHE KOHIICTIIIUU «yMHBIH ropomy. [Togxon k
Pa3BUTHIO «YMHBIX TOpoAoB» B KaszaxcTaHe HOCHT KOMIDIEKCHBIH XapakTep W BKIIIOYAeT
TEXHOJIOTHYECKHE, aJMIHUCTPATUBHBIE U WH(ppacTpyKTypHble nHHOBanuu (Lagunova et al.,
2025; Shor, 2023). Takue kpymHBIE TOpoAa, Kak AcTaHa U AJIMAaThl, HAXOMSITCS B aBaHTapIe
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JAHHBIX MHUITUATHB, UCTIONB3Ys MU(PPOBBIE TEXHOIOTHUH TSl COBEPIIEHCTBOBAHUS TOPOJCKOTO
yOpaBleHHs, TOBBIIICHUA KayecTBa JKHU3HU HACeJIeHHA U obecredeHus Oe30MacHOCTH
ropoackoit cpensl (Digel et al., 2022; Nurbatsin et al., 2023).

HccnmenoBanus TMPOEKTOB «YMHBIH ropoa», peamm3yemblx B dopme [UIl, aktuBHO
pasBuBatoTcs ¢ 2005 roma W OXBaTBHIBAIOT TakWe Ba)KHBIC HAMpABICHUS, Kak LUpoBas
TpaHchopMaLus, YCTOHYMBOE pa3BUTHE, OJIEKTPOHHOE IPABHUTENBCTBO (e-government),
0e30macHOCTh, MHHOBALIMHU, HHpAcTpyKTypa u oOpaboTka 6onpmnx ganHblx (Jayasena et al.,
2020). AHanu3 MPOEKTOB «YMHBIM ropos» ¢ ucnois3oBaHueM mMexaHuzMoB ['UII mokassiBaeT
BXHOCTh 3()(PEKTHBHOTO B3aWMOJIEHCTBUS BCEX 3aMHTEPECOBAHHBIX CTOPOH, BKIOYAs
roCyJIapCTBEHHBIC OpraHbl, YaCTHBIN cekTop u Hacenenwue (Liu et al., 2020).

Tax, nccnenoBanne AnsMappu 1 byccaOeiH BBIIEIHIIO TATh KIFOYeBBIX (DaKTOPOB ycrexa
uHppacTpyKTypHBIX [UII-TpOEeKTOB B paMKax KOHIICIIIAN «YMHBIM TOPOMI»: MAPTHEPCTBO U
COTPYAHUYECTBO, (PMHAHCOBYIO yCTOWYMBOCTH, KOHTPAKTHBIE 00S3aTENbCTBA M AyTCOPCHHT,
MHTEJUICKTYAIbHYI0 HHTETpaluIo, a Takke 3 dekTuBHOEe ynpaBieHue KOHTpakToM (Almarri &
Boussabaine, 2025). Bmecte ¢ TeM OAHMM M3 OCHOBHBIX MpEMSATCTBUN NPUMECHEHUS
mexaHm3mMoB [UIl B mpoekTax «yMHBIH TOpOI» OCTaeTCs BONPOC LEIECOOOPa3HOCTH H
s dexrnBHOCTH Hcmonb3oBanus Moaeny ['UIl mo cpaBHEHHWIO ¢ TPaTUIIMOHHBIMH METOJaMHU
rocyIapcTBeHHBIX 3akymok (Paraphina et al., 2019).

Michelucci et al. (2013) paccMmoTpenu puHAHCOBBIE MEXaHU3MBI peaTu3alii MPOCKTOB B
pamMKax KOHIIEIIITUHN «yYMHBIH TOPO U BELACTHIN TPH OCHOBHBIX ITOAX0/1a, KAXKIBIH 13 KOTOPBIX
o0magaeT cOOCTBEHHBIMH MPEUMYIIECTBAMU U OrpaHu4eHUsIMH. [lepBbIli MeXaHW3M OCHOBaH
Ha TOCyJapCTBEHHO-YaCTHOM IMapTHEPCTBE U MPOEKTHOM (MHAHCHUPOBAHWH, UTO TO3BOJISIET
3¢ (PEKTUBHO YNPaBIATH MIPOCKTAMHU, CBA3aHHBIMH C MaTepHAIbHBIMH aKTHBaMH, HEPEAKO C
CO3JIaHHEM CHENHAIBHOTO IOPUIMYECKOrO JMLA JJIS YIpaBiIeHUs MpoeKToM (aHri. Special
Purpose Vehicle, SPV). Bropoii MexaHn3M IIpeIcTaBiseT OO0 MOACIb pa3Ae/ieHNs JOX0I0B,
KOTOpasi HauboJsiee MPUMEHNMA K HeMaTepHUAIbHBIM MPOeKTaM ¢ ucronb3oBanueM UKT, raoe
TOCYAapCTBEHHBII U 9aCTHBIN MMapTHEPHI 3aMHTEPECOBAHBI B TOCTHIKEHUN OOIINX (PHHAHCOBBIX
pe3ynbTaToB. TpeTuil MexaHu3M CBsI3aH C BBITYCKOM COLMAIBHBIX OOUTalnii, HCIIOIB3YEMBIX
MPEUMYIIECTBEHHO ISl peaju3aliil CONHMAJbHO 3HAYUMBIX IMPOEKTOB, TPEOYIOmuX
3HAYUTENEHBIX PECYPCOB U JOIATOCPOYHOr0 (PMHAHCUPOBAHUSI.

[locnencTBus NpUMEHEHUs] WHTEJUICKTYalbHOTO YIMPAaBICHHS A3KOHOMUKOW B paMKax
pa3BUTHA KOHLEMNIMKM «YMHBIH TOpom» OBUIM pPaccCMOTpeHBl Ha NpuMmepe TaunaHga B
uccnenoannd Mynrepn u  KpaiiBauutr (Moolngearn & Kraiwanit, 2024). B Hem
paccMaTpUBAINCH aHAIWTHKA OoNbIuX daHHBIX, M m MHTepHET Bemel, Kak KOMIIOHCHT
9KOHOMHYECKOTO POCTa, YIyYIIEHHUS TOCYyIapCTBEHHBIX YCIYT M 00ECHedeHHUs] COIMaIbHOTO
Omaromonyunss 1 Oe3zomacHocTd. B wmccnmemoBanmm momdepkuBayiock, uro ['UIl smmsercs
3(h(peKTUBHBIM UHCTPYMEHTOM (DMHAHCHPOBAHUS W Pa3BUTHS MHHUIIMATHB B paMKax IpOrpamMm
«YMHBII ropomy Omaromapsi MOAJEPKKE CO CTOPOHBI TOCYAAapcTBa, a TaKKe WHHOBALMH U
YMHBIX pEIeHHUH, MpeyiaraeMbIX YacTHBIM MapTHepoM. OgHaKO, UCcCleoBaHue 00HAPYKHUIIO
TPY OCHOBHBIX MPEMATCTBUS HA MyTH Pealn3aliil KOHICTIUH «yMHBIX TOPOJOBY»: Pa3iuius B
OUQPOBBIX TEXHOJNOTUSX, HEXBAaTKa KBaTH(UIUPOBAHHBIX CHECHUAIUCTOB M MPOOIEMBI
KrbepOe30macHOCTH. ABTOPBHI OTMETHIIH, YTO OOecliedeHrue THOKOCTH HOPMATHBHBIX aKTOB
SBIISIETCS KJIFOUOM K CO3JIaHHIO OJarOTPHUSTHOMN CPEeAbl ISl TEXHOJIOTHYECKOTO MIporpecca, Mpu
OTHOBPEMEHHOM COXPaHEHUH KOH()HUICHINATFHOCTH U O€30MIaCHOCTH TaHHBIX.
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OnHOMt W3 KITIOYEBBIX 3a1ad KOHIENIWH «yMHBIM TOpPOM» SBJSETCS MOBBIIICHUE
0e30MacHOCTH HACENIEHUS! C WCIOIb30BAHUEM CHCTEM BHICOMOHUTOPHHTA, aHAJUTHKH
OOJBIINX MAHHBIX W TEXHOJOTHH HCKYCCTBEHHOTO HMHTEIUIEKTa. HeKOoTophle mccienoBaHus
oTMeuaroT, 9to npoekTsl ['UIl moryT crath 3QQeKTHBHBIM HHCTPYMEHTOM MPOPUIAKTHKH
JOPOKHO-TPAaHCIIOPTHBIX NpoucinecTBuil (Azami-Aghdash et al., 2020). Ipyrue uccinegoBaHus
TaKXe OTMEYaloT, YTO BHeIpeHue mnpoekTa «Ceprek» B AJIMaThl B KaueCTBE MPEBEHTHBHOTO
MHCTPYMEHTA CHIDKCHHS HApyIICHWH MpaBWI JOPOKHOTO JBWXKEHHUS CIIOCOOCTBOBAJIO
3HAYUTEIILHOMY  COKpAIEHHIO  KOJMYECTBAa  JOPOXKHO-TPAHCIIOPTHBIX  MPOMCIIECTBUHA
(Zhandarbekova et al., 2024).

IIpoextsr I'UIl B cdhepe Oe3omacHOCTH, peanuzyeMble B KpyIHBIX ropoaax Kazaxcrana,
n3BecTHhIe Kak «Cepreky», SBISIOTCS WHTEPECHBIMH IJISi HAyYHBIX HCCIEIOBAaHUA BBUIY
WHHOBAITMOHHBIX pemieHnit Ha 0a3e MU, koTopele TOCYIapCcTBO AKTHBHO MPHUBICKAET M
NpOJBUTAET B roponax, B ToM uucie u B gopme ['UIl ¢ menpto ontumuzauuu puckoB. B
ucclieoBaHue, poBeaeHHbIM HapOaeBbiM U ero co-aBTopamu ObUI MPOBEACH aHAIN3 PUCKOB
pucku ais yactHoro napTHepa B npoekte ['UIIl «Ceprexy, rae pucku ObLIM IpeiCTaBICHEI B
BUjie TepeMeHHbIX B Mozenu C/I, oka3pIBalomuX BIMsSHUE Ha JOX0AHOCTh poekTa (Narbaev et
al., 2025). ABTOpBI TpOAHATU3UPOBAIH TIOKA3aTEIh BHYTPECHHEH HOPMBI TOXOTHOCTH, KaK OJTUH
W3 BOXHEHIINX TOKa3aTeiel IIsi MHBECTOPOB NPH pacyeTe PHCKOB, BBISBUB JEBAIbBAIINIO
HAI[MOHAIBHON BaJIIOTHl U HECBOEBPEMEHHYIO OILIaTy CO CTOPOHBI TOCYJapCTBa OCHOBHBIMH
yIrpo3amu I YaCTHOTO MapTHEPa B JAHHOM TPOEKTE.

Takum 00pa3om, aHaNKU3 HAYIHOH JTUTEpaTyphl MOKa3bIBaeT, uTo mpoekTsl [ UIT B pamkax
KOHLEMIMA  «yMHBIH  TOpPOA»  CTAaHOBSTCA  BAXHBIM  MHCTPYMEHTOM  Pa3BUTHSA
MHTEJUICKTYANbHOW  TOPOJCKOW  MH(PACTPyKTyphl, LUGPOBH3aIMM U  oOecreueHHs
0e30macHOCTH TOPOJCKOW cpedpl. HecMoTps Ha 3HAYMTENbHOE KOJMYECTBO HCCIEIOBAaHHM,
MOCBSIIEHHBIX yIpaBiieHuto pruckamu u dddextuBrocTH [ YII-MpoeKTOB, BOMPOCH OIEHKH
PUCKOB M (PHHAHCOBOW yCTOMYMBOCTH MOJOOHBIX MPOEKTOB JJISi TOCYAAPCTBEHHOT'O CEKTOpa,
0COOCHHO B TIPOEKTaX C WCIIOJNB30BaHUEM TexHomormii MW, ocraroTcs HEZOCTaTOYHO
W3YYEeHHBIMH.

3. MeToagoaorusa

JlaHHoe ucclefoBaHMEe OCHOBAaHO Ha MoJesJd cucTteMHoW AuHaMmuku [YIl-mpoekra
«WHTeNIeKTyalbHasA cucTeMa 6e30MaCHOCTM UM aHa/vM3a JOpPOKHOro Tpaduka I. AJMaThbI»,
peanuszoBaHHoro B 2021-2025 rr. u usBecTHoro Kak «Ceprek». [l mocTpoeHuss MoAenu U
IpOBe/IeHUs aHa/M3a UCI0Jb30BaJ0Ch IporpaMMHoe obecrieyeHue Vensim PLE+. MeTozosorus
UCC/IelOBaHUA BKJIIOYaeT HECKOJIbKO 3TalOB: ONpefie/leHHe KJHYeBbIX 3JIeMEHTOB CHCTEMBI
npoekTa «Ceprek»; NoCTpoeHWe MOJed CUCTEMHOM JUHAMUKU B BUJle AUarpaMMbl YPOBHEHN U
IIOTOKOB B IporpaMMe Vensim; popmasusanuio nokasareaeld U GyHKIHUHA TepeMeHHbIX MOJEJIH;
IpoBeJieHUe CUMYJSLUU CLeHapueB C y4eToM U 6e3 ydyeTa $aKTOPOB pHUCKA; a TAKKe aHa/IU3
YYBCTBUTEJBHOCTH KJIFOUEBOTO0 MoKasaTess 3¢dpekTuBHoCcTU poekTa DCF.

B KauyecTBe OCHOBHOrO MeTOJOJIOTHYECKOIO HHCTPyMeHTa HcmoJab3oBanack CJ,
[I03BOJIAIOLIASA MOJEJMPOBATh pa3/iMuyHble ClieHapuyd QYHKIMOHUPOBAHUS CJIO0XHBIX CHUCTEM U
aHaJIM3UPOBaTh B3aUMOCBS3U MeX/Jy UX sjieMeHTaMu. MeToz C/l ocHOBaH Ha MaTeMaTHUYeCKOM
MOJIeJIMPOBAaHUH U HCII0JIb30BaHUHU CIelUaJM3MPOBAHHOrO0 MPOrpaMMHOr0 obecredyeHuUs s
CUMYJISILIMY PAa3/IMYHbBIX ClleHapHeB pa3BUTUS CUCTEMBI U OLIeHKU BJIHUSAHUS B3aUMO/eHCTBYIOIUX
¢dakTOpOB Ha pe3yibTaThl MpoekTa (Sterman, 2000).
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B oTinunve OT TpaAULMOHHBIX aHAJUTHYeCKUX MeTofoB, C/l MO3BoOJAeT OLEHUTb
JoarocpoyHble 3¢PeKThl HEJUHENHBIX B3aUMOJENUCTBUH, a TaKXKe OLeHUTb 3PPeKT BAUSHUE
nepeMeHHbIX Ha KJIIOUeBble 3j1eMeHThl cucTeMbl (Sterman, 2000). B ganHoM ucciaesoBanuu C/l
MO3BOJIUT OLeHUTb pUCKU B mpoekTe ['YIl, rae yacTHBIM MapTHepOM IpeJOCTaB/sAETCA yCayra
MOHHUTOpHHTA TpadUKa U BbISIBJEHUS [IPaBOHAPYLIEHUH C TOMOILbI0 aHAJIN3a 6GOJbIINX JAHHBIX
npuJioxkeHueM Ha 6a3e UM. YcrenHoe pasBuTHe YMHBIX FOpo/JioB B paMkax Mogesin Y11 ctpoutcs
B TOM 4HCJie Ha 3¢ PeKTUBHOM aHa/Iu3e 60JbIIHX AaHHbIX (Fu, 2018).

CornacHo 6a3se maHHBIX caiiTa Kazaxcranckoro LenTtpa 'Yl ¢ yactHeiM napTHepoMm TOO
«KepkeMm TesiekoM», BBICTYNAWOILEr0 KaK 4YaCTHbIM napTHep B mNpoekTax «Ceprek», ObLIU
3aKJI04eHbl forosopel B pamkax ['UIl Ha o6imyto cymmy 6osiee 106 MJpA. TeHre, r/ie YaCTHBIH
napTHep 06s513yeTcsl NMPeJoCTaBJIATh YCJAYTH M0 obeclieyeHU0 6e30MacHOCTH U aHaJM3y BU/JIE0
JIaHHBIX 110 A0pOoKHOMY TpaduKy B XKambbLickol, AnmaTuHCKOH, KocTaHailickoi, MaHrucTayckoH,
TypkecTaHCKOH, ATbIpayckod, AGaliCKol 00J1acTSX, a TakKXKe B TOpoax pPecrnyOJHMKaHCKOTO
3HaueHus ActaHa, Anmatsl, ¥ UlsiMkeHT (PPP Portal, 2025).

B pamkax faHHoro ucciefoBaHusi paccmartpuBaetrcsa ['Ull-npoekT «HHTesnexkTyanbHas
cucTeMa 6e30I1aCHOCTH U aHa/IM3a AOPOXKHOTro TpaduKa I. AJIMaThI», peaju3yeMblil B I. AIMaTbl U
M3BeCTHBIA Kak «Ceprek». B MpoekTe HCMOJB3YIOTCA HUHTEJJIEKTyaJllbHble CUCTEMbl Ha 6ase
UCKYCCTBEHHOTO HWHTeJJIeKTa /[Js1 aBTOMaTHM3MpPOBAaHHOIO BBISIBJEHUS HapylLIeHUH NpaBUI
JOpOXKHOTO ABM)KeHUsA. CPOK peasM3aliy MPoeKTa COCTaBJsAeT NATh JeT — ¢ 2021 mo 2025 rr.,
IPU 3TOM 00'bEM YaCTHBIX UHBECTHUIUH OLleHUBaeTcs npuMepHo B 9,5 mupj Tenre (PPP Portal,
2025). B kauecTBe MexaHHM3Ma BO3MeEllEHUs HWHBECTUIIMOHHBIX 3aTpaT YaCTHOrO MapTHepa
UCII0JIb3YeTCsI MOJIeJIb «IIJIAaThl 3a JJIOCTYIHOCTb», TOT/1a Kak B3MMaHHe ITpadoB oCylecTBAIETCSA
rocylapCTBeHHBbIM napTHepoM. OCHOBHas Iie/ib NPOEKTa — IOBbIIIeHHEe YPOBHS 6€30MacHOCTH
JIOPOXKHOT'0 JIBM)KEHUS B TOPO/ie C TOMOIbI0 UHTE/JIEKTYaJlbHOT0 BHU/I€OHA0II0/leH)s U aHa/Iu3a
JlaHHBIX.

JlaHHBIN NpPOEKT BXOJUT B CIIMCOK NPHUOPUTETHBIX B MpPOTrpaMMe pas3BUTHUS KOHLENLUU
«yYMHBIH ropo/i» roposa Anmatsl (Akimat of Almaty, 2025). C noMo11ibIo annapaTHO-IPOrpaMMHBIX
KoMmIviekcoB (fajsiee - AlIIK), B koTopelx MHTerpupoBaH WU, aBTOMaTH4yecKH BBIABAAIOTCA
HapyUIeHUsI TMpaBUJ [JOPOXKHOTO [JABWXeHHUs. [lepeyeHb KOHKpeTHbix ¢yHKuui AllK
pasHoo6paseH: BbIsIBJE€HUE NpPeBbILIEHUs] CKOPOCTH, HapylleHWH MpaBuJ Npoe3sia Ha KPacHbIH
CBET WU JAPYTHUX HapylleHWH; IoolipeHHe BOAHUTesJeH K COOJIOJEHUI0O NpPaBUJI U CHMIXKEHHe
KoJIMyecTBa aBapui. KpoMe TOro, mpoekT TakKe HalpaBjeH Ha MOBbIIIeHUE JUCLUILIWHbI
YYaCTHUKOB JOPOXKHOTO JBMXKEHHsl, CHH)XKeHHe aBapUHHOCTH, a TaKXe COBeplLIEHCTBOBAaHHUE
yIpaBJieHUs] TOPOJCKON TPaHCHOPTHOM CHUCTEMOM 3a CYeT aHa/M3a TPAHCIOPTHBIX MOTOKOB,
ONTUMH3AIUU JOPOKHON UHPPACTPYKTYPHI U coOKpalieHus 3aTopoB (Akimat of Almaty, 2025).

lles1b fAaHHOTIO UCCJIeJ0BAaHU S COCTOs/1a He B TOYHOCTH BOCIIPOU3BeCTH GUHAHCOBYIO MOJle/ b
IPOEKTA, a I0Ka3aTh OCHOBHbIE PUCKHU W UX NMOTeHLIHaTbHbIN 3¢ deKT Ha 0CHOBHOH NoKa3aTesb
YCIEeIHOCTH IpoeKTa [JJsi TOCyJapCTBa, a MMEHHO Ha IepeMeHHYH «JAUCKOHTHPOBAHHBIN
JeHexHblt notok» (DCF). B mesnom, aTo ucciaefoBaHue NMPOBOAUTCSA B HAYUYHBIX LeJsX AJs
U3y4eHUs yClelHOHM U ycToHyuBo# peannsanuu npoekra Y11 B chepe nopoxkHoi 6e3onacHOCTH
B paMKaxX KOHLENLUU «YMHbIH ropo/», B KOTOPOM HUCI0JIb3YIOTCSA UHTEJIJIEKTyaIbHble CUCTEMBI C
vHTerpaunuen UU.

PucyHok 1 seMOHCTpUpYeT JUarpaMMy YPOBHEH, TIOTOKOB U lepeMeHHbIX NpoeKTa «Ceprek»
B I. AJIMaTBhlL.
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PucyHok 1. Mogenb cucreMHoi suHaMukuy ['UII-npoekTa «Ceprek» B AiMaThl.
Figure 1. A model of SD of the Sergek PPP project in Almaty.

Mogenb COCTOMT W3 JBYX IePeMeHHBIX «yPOBEeHb», TpeX IepeMeHHBbIX «IO0TOK», U 10
NOCTOSIHHBIX NepeMeHHbIX. CTpPyKTypa IMpejnoJsiaraeT TPU OCHOBHBIX HCTOYHHKA JI0XO[a:
mwTpadbl, Hajor Ha Ao6aBseHHylo crouMocTh (H/JC) ¥ KopmopaTHUBHBIA MOAOXOJAHBIA HAJIOT
(KITH). OHu o6ecrneynBaOT MOCTOSSHHBIA MPUTOK JE€HEXHBIX CPe/CTB B MPOEKT. [lepeMeHHas B
BU/le TOTOKA «/l0X0/Abl» 3aBUCUT OT NMOCTOSIHHBIX NepeMeHHBIX «llITpadsi», «HAC» u «KIIH», Ha
JuarpaMMe 3TO CBs3b OTO6GpakeHa CTpesKaMu. [IOCTOSIHHBINA NMOTOK /10XOZ0B 06GeCrneYrBaeT
JIOCTaTOYHBIA 00bEM [JIEHEXKHBIX CPEeJCTB B OHOJ/KET [Jis MOKPBITUS PACXO/0B IO IPOEKTY,
COCTOSILI[ETO B OCHOBHOM U3 IJIaTeXKeH YaCTHOMY NapTHepY.

MexaHHU3M «IlJIaTa 3a JAOCTYNHOCTb», IZe TOCYAapCTBO OIJIaYMBaeT YaCTHOMY IMapTHeEPY
eXeroJlHble WJIM eXeMeCsuHble TpaHLIM, SBJSETCS TUIHUYHON (GUHAHCOBOM MOJeNblo JJIs
npoektoB [UIl B KaszaxcraHe, y4yuTbIBass BbICOKHE (QUHAHCOBBIE U IOJUTUYECKUE PHUCKHU
cBs3aHHble ¢ mpoekTamu Y1l B Kazaxcrane (Narbaev et al.,, 2025; Samoilov et al., 2024). Bropo#
BaXKHOM KaTeropuen pacxofioB siBjseTcs NMepeMeHHasa «CtoumocTb AlIK». /loroBopaMu 4acTo
npeiycMOTpeHa OMNUUs Mepefayd 4YacTHbIM NApPTHEPOM HWHTE/JIEKTyaJbHOTO KOMILJIEKca
rocyZlapCTBEHHOMY NapTHepy B KoHIle cpoka mpoekTa (PPP Portal, 2025). Ha mepeMeHHy0
«PacxopI» BIUSIOT BA OCHOBHBIX paKTOpa PUCKA: IOPUANYECKHUN PUCK U ClleuPpUIECKUN PUCK.

BeposiTHOCTb ¥ BO3/ENCTBHE IOPUAMNYECKOTO PHUCKA — 3TO MOKa3aTeJsb NOTEeHI[UATbHBIX
IOpUJUYECKUX MPO6JIeM, BhIpa)KEHHBIX B BU/Ie NPOLEHTHOr0 K03G(UIMEHTa, KOTOpble MOTYT
NOBJUAThL Ha KalUTaJbHble 3aTpaThbl IPOEKTa, B JAHHOW MOJEJU 3TOT PUCK CAy4YaeTcs, ecau
norosop I'YIl pacTopraercsi co cTOpoOHbI rocyfapcTBeHHbIX napTHepoB(Rebuglio et al, 2026).
dakTopbl crenupUYECKOro pHUCKa OCHOBAaHBbI HA 3aJlepKKH CO CTOPOHBI TOCYZapCTBEHHBIX
HapTHEPOB MpeIoCTaBJIeHUs MecT /s pa3Menienus AlIK u o6opynoBaHus.

OpHUM U3 HauboJjiee 3HAUMMbIX 3JIEMEHTOB B MOJIe/IU SIBJsieTcsl epeMeHHass « CTOUMOCTb
AllK». 3JTo oOwas CTOMMOCTb OGOPYJOBaHUS JJisl TNPOBEJEHHUs BHUJEOMOHUTOPUHTA,
BUeopUKCALMK HapylleHUH, 06paboTKH AaHHBIX C moMolnblo MU, XpaHeHUs U Nepefadu HUX
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rocy/lapcTBeHHBIM NapTHepaM. [lepemMeHHas B Bujie ypoBHA «CTouMocTs AITK» ckiaabiBaeTca oT
nepBoHavyaibHOW cTouMoCTU AllK, BeipaxkeHHOU B nepeMeHHod «Ilokynka AIlK». Mogeab C/L
N03BOJISIET IPOAHAJIM3UPOBATh, KaK C TeueHueM BpeMeHU cTouMocThb AIIK exxerofjHo cHukaeTcs
M3-3a aMOPTHU3ALUH.

B kauecTBe 0CHOBHOTO [M0OKa3aTeJis yCnelmHocTy npoekTa BoibpaH DCF (B Mogesin 0603HaueH
NOJIHBIM HaMEHOBAHUEM [IJIsl IEpeMEHHOMN «JUCKOHTHPOBAHHBIN JIeHEXKHbIN OTOK» ), KOTOPBIX
COCTaBJIsIeT Pa3HUILY MeXJAy J0XO0JaMH U pacxoJaMHU 3a YYeTHBIN NepHUO/J, AeJIeHHYI0 Ha CTaBKy
JUCKOHTHUPOBAHUS B CTENEHU Mepuoja (rojja NpoeKTa), KOTOPbIM pacCYUThIBaeTCs 1Mo popmysie

(1):

CF;
DCF =T

(1)
rje:
DCF - JUCKOHTHUPOBAHHbIN JleHEXHbIN MOTOK;
CF - moTok feHeXXHBIX CPeiCTB (L0X0/Ibl — PacX0/bl) B IEPUOS i;
I - CTaBKa JAUCKOHTUPOBAHUS;

i - mepuoy (yueTHBIN ToJ peau3any NpoeKTa).

Mopenb COCTOUT U3 LIENOYKU CBSI3€M, KOTOpPble MOKA3bIBAIOT B3aMMO3aBHUCUMYIO CBS3b
PasJIMYHbIX PUHAHCOBBIX TepeMeHHbIX. Hanmpumep, mokynka AIIK 1 cTaBka aMopTH3aI[UU BIUSIOT
Ha crouMocTs AIIK, koTopas B CBOI ouepe b BJAUSIET HA pacXo/bl U, COOTBETCTBEHHO, Ha IJIaBHbIX
nokasarteJib ycnexa npoekta DCF. 3Tu B3aMMOCBA3U JeMOHCTPUPYIOT AUHAMUYHOCTb CUCTEMBI B
TOM CMBbICJIe, YTO U3MEHEeHHs1 B KOHKPETHOM KOMIIOHEHTE, KaK MPaBUJIO, OKa3bIBAlOT KacKaJHOe
BO3/leliCTBHE Ha BCIO MO/ielb.

Janee, B Tabauue 1 mnpejcTaBjeHbl INepeMeHHble MoJeJu mpoekTa «Ceprek», HX

CIDYHKI_H/IOHaIIbeIe 3dBUCHUMOCTH, 3HAYE€HHUA U KPATKOE OIMMHCaHHE.

Ta6smmna 1. [lepemenHbie Mogenu C/l npoekTa «Ceprex».
Table 1. System dynamics variables of Sergek project.

HasBaHue Tun 3HayeHue GyHKUMH, Onucanue
nepeMeHHOH nepeMeHHOH eAVHNLA U3MepPEeHUs
JUCKOHTUPOBAHHBIN YpoBeHb (Joxop - Pacxoppr) / (1 + O61as cyMMa Bcex NOCTYIJIEHUH U
JenexHbiii [loTok CTaBKa JUCKOHTHpPOBaHUs) / OTTOKOB JIEHEXXHbIX CPeJICTB 32
(DCF) (Tekywmui roz - roz Hayasua onpejesieHHbI IepUo/, C y4eTOM
MpOEeKTa), TeHre JAUCKOHTUPOBAHUS.

Ctoumoctb AIIK YpoBeHb [Toxynka AIIK - l'ogoBas CroumocTb obuiero koaudecrsa AllK,

aMopTHU3aL U, TeHTe KOTOpBbIe GYAyT yCTAHOBJIEHBI B

paMKax [IpoeKTa.
Jloxon [ToTok [lITpadsrr + KITH + HAC, M cTOYHUKHU 0X0/a, TOJlyYeHHbIEe B
TeHre/Tox, X0/ie pea/iM3aluy IPOeKTa.
Pacxozbl [ToTok 2021 - 2024 = [InaTexu [IpefycMOTpeHHBIe pacxo/ibl B paMKax
Yacr. [lTapTHepy MpoeKTa.
2025= Croumocts AIIK *
KOpug. Puck + [lnatexu
YacTH. [lapTHepy, TeHre/Tof,
FomoBast [ToTok [Tokymnka AIIK * Exxeroguniii nusHoc AllK, us-3a
aMopTu3alusa AmopTtusanuonHas CTaBka, KOTOPBIX CO BpeMeHeM CHHXKAeTCH UX
meHee/200 CTOUMOCTb.
tpadsr [locTosiHHasA 4000 000 000, Tenre/ron, OCHOBHO! MCTOYHHUK J10X0/a,
nepeMeHHasi noJlyyaeMblH 3a cyeT WITpadoB 3a
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Hasor Ha
[l06aBJIEHHYIO
croumocTs (HAC)
CraBka
JMCKOHTUPOBAHUSA

KopnopaTuBHBIH
MOJJOXOAHBIN HajloT
(KITH)
AMopTu3alnMoHHas
CraBKa

IOpuauyeckuit pyuck
CouuabHbIN PUCK

Crenududeckuit
pHUCK

[lnaTexu yacTHOMY
napTHepy

HapylIeHUs PaBUJI JOPOKHOTO
ABxkeHus (fanee [1/]), BeIsiBAsSIEMBbIX
CUCTEMOM.

[TocTostHHas 75000 000, Tenre/roz [Tnatexu no H/IC, koTopble ABAAIOTCA
nepeMeHHast 4acTbl0 GUHAHCOBBIX ONlepalui B
paMKax [poeKTa.
[locTossHHasA 0.09 Dmnl, (dimensionless CraBka HanuonasbHoro 6anka PK,
nepeMeHHas unit- exuHuIA 6€3 B3sTas 3a 2021 roga,.
U3MepeHust)
[TocTostHHas 13000 000, TeHre/rog, [Tnatexu no KIIH, koTopkle sABAsIOTCA
nepeMeHHast 4acTb0 GUHAHCOBBIX ONlepalui B
paMKax [poeKTa.
[ocTosiHHas 0.1, dmnl [IpoLeHT OT NepBOHAYATbLHOU
nepeMeHHas croumocTu AllK, KOTOpBIN eXeroHo
aMOpTHU3UPYeTCH.
[TocTosiHHasA 1-1.2, dmnl Puck pacTopxxeHus joroBopa co
nepeMeHHas CTOPOHBI FOCYAapCTBEHHOI0 NapTHepa.
[TocTosiHHAsA 1-1.03, dmnl Puck HeymiaTe! rtpadoB (puck
nepeMeHHas roCyAapCTBEHHOI0 MapTHepa).
[TocTosiHHasA 1-1.01, dmnl Puck HecBoeBpeMeHHOI0
nepeMeHHast npegocTtasyaeHus Mect A AllK co
CTOPOHBI FOCYAapCTBEHHOI0 NapTHepa.
[TocTosiHHasA B 2021=1 300 000 000 QduHaHCOBbBIE 0053aTE/NbCTBA, KOTOPhIE
nepeMeHHast 2022-2025=2 160 000 000, JIOJIKHO B3SITh Ha cebst

TeHre/ToJ

MPAaBUTEJILCTBO.

[IpuMevaHue: cocTaBJeHO aBTOpaMU Ha 0CHOBe UcTOYHMKOB Akimat of Almaty (2025), PPP Portal (2025), National

Bank (2021).

4. Pe3yabTaThl
JlJis1 OLleHKU BJIUSTHUSA PA3JIMYHBbIX GaKTOPOB PHCKa Ha QUHAHCOBYIO YCTOMYUBOCTh MIPOEKTA

OBLIN npoBeAeHbl CUMYJIALIUN ITIOKa3aTead DCF 1o HeCKOJIbKUM ClleHapHUAM. AHasi3 oXBaThIBaeT

nepuog ¢ 2021-2025 rr. ¥ BKJ/IOYAeT CLEHAPUU C YYETOM IOPUAUYECKOTO, ciefudrUiecKoro u

COIIMAJILHOTO PHCKOB, a TakKKe 6a30BbId ClieHapuld 6e3 ydYeTa PUCKOB U ClieHapui
OAHOBPEMEHHOTO BOS,ELeﬁCTBPIH PHUCKOB. PESYJIbTaTbI CUMYJIALWUH IIpeACTaBJIEHbl HAa pPUCYHKE 2.
8B
68 =
- %
» 4B —
2B
0
2020 2021 2022 2023 2024 2025
Time (Year)
——— WpWA.pPUCK COLl.PHCK ECE PWUCKM

cneuundg . puck

HeT pUMCKOE

PucyHOK 2. /luarpaMma AUCKOHTHPOBAHHOI'0 JIEHEXKHOTO IIOTOKA.
Figure 2. Discounted cash flow diagram.
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3a 2021-2024 rr. HabswoAaeTcd yCTOWYUBBIM pocT mokasateseii DCF Bo Bcex nATH
CUMYJISILUSAX, YTO YKA3bIBAET HA YCTOMYUBBLIA POCT JOXOJ0B C YYETOM PacXO/0B [0 MPOEKTY BHE
3aBUCHMOCTH OT OTCYTCTBHUS WJIM BOSHUKHOBEHHUS PUCKOB. ['paduk BK/IIOYaeT NATH CLeHapHeB
cuMmysasauuu nokasatens DCF: ¢ yyeToM wopuauyeckoro pucka, cocrtasuaswumero 20% ot
croumoctu AlIK (rony6as nuHus); cnenuduyeckoro pucka B pasmepe 1% ot croumoctu AIIK
(kpacHas JIMHUSA); COIMAJIBHOTO PHCKa, cocTaBJjsAwmiero 3% oT cyMMbl mTpadoB (po3oBas
JINHUS); 6e3 yyeTa pUCKOB (CHUHSS JIMHUSA); @ TAKXKE C yYeTOM O/JHOBPEMEHHOTO BO3/IEUCTBUS BCEX
PHUCKOB (3eJsieHast TUHUA).

B Ta6sinue 2 nokasaHbl moka3aTesu DCF 3a 2021-2025 rr. aHaJIOTUYHO PUCYHKY 2.

Ta6smmna 2. [lokasaTeu JUCKOHTUPOBAHHOTO JileHEeXKHOro NoToka 3a 2021-2025 rr., B TeHre.
Table 2. Discounted cash flow indicators for 2021-2025, tenge.

DCF 2021 2022 2023 2024 2025
Het puckoB 2788000000 4556810000 6179570000 7668340000 6781390000
Co cnenuduyeckum 2788000000 4556810000 6179570000 7668340000 6758860000
pPHCKOM

C I0pUANYECKUM 2788000000 4556810000 6179570000 7668340000 6330830000
PHCKOM

C conuanbHbIM 2671500000 4333420000 5858120000 7256920000 6287440000
PHCKOM

Co BceMHU pUCKaMu 2671500000 4333420000 5858120000 7256920000 5809850000

I'IpnmeanI/Ie: COCTaBJIEHO aBTOPaMM.

Hau6osee Boicokuit nokasatesb DCF HaG t01aeTcst B 6a30BOM ClieHapUHU 6e3 yuyeTa pUCKOB:
B 2024 r. oH gmocturaet 7 668 340 000 TeHre, a B 2025 r., mocjie BbIKyIla aMOPTHU3UPOBAaHHOTO
o6opynoBanus AlIK, cHmkaeTtcs 1o 6 781 390 000 Tenre. HauMeHbllee BIMsSHYUE HA MOKa3aTelb
DCF oxkasbiBaeT crnerjupudyeckuil puck, npu kotopom 3uadeHue DCF B 2025 r. cokpauiaeTcs 10 6
758 860 000 Tenre. CuieHapuil C IOpUAUYECKHM PHUCKOM B pasMmepe 20% TakKe OKa3blBaeT
HeraTUBHOEe BO3/lelCTBHe HAa pUHAHCOBBIE pe3yJbTaThl IpPoeKTa, cHUKast DCF 7o 6 330 830 000
TeHre. HaubGoJsiee cylecTBEHHOe BJIMSHUE CpPeJd pACCMAaTPUBaeMbIX (AKTOPOB OKa3bIBaeT
COLMATIbHBIA PHUCK, cOCTaBASOMMUNA 3% OT CyMMBI €XeroJHbIX IMOCTYIJIEHWH WTpadoB, mpu
koTopoM mnoka3aTtedb DCF ymeHbuiaetrca go 6 287 440 000 Tenre. Ilpy oJHOBpEeMeHHOM
BO3HUKHOBEHUU Bcex TpeX puckoB 3HayeHue DCF B 2025 r. cumxaeTcs 0 5 809 850 000 TeHre.

AHanu3 4YyBCTBUTE/NBHOCTH ObLI MPOBEJEH [ K/AIO4YeBOM HabJII0/laeMOUd NepeMeHHOU
mozenun - DCF. /[laHHbIA MeTOZ MO3BOJISIET HArJISIAHO OLEHUTh, KaK M3MEHeHHe 3HaYeHUH
nepeMeHHbIX MoJiesu Ha *10% BJyiMseT Ha pe3yJsbTaTbl HabJloJaeMON NepeMeHHOH, 4To
oToOpakaeTcss B BUJe AuarpaMMbl TopHazo (Vensim Introduction & Tutorials, 2019). Ananus
YYBCTBUTEJBHOCTU OCOGEHHO MOJie3eH NMpU GUHAHCOBOM MOJEJUPOBAHUH, TaKWe MapaMeTphl,
KaK JI0X0/Ibl, PacX0/ibl, HAJIOTOBbIE CTABKH UJIM CyMMa IITPadOB, MOTYT MEHATbCS. MTepaTUBHO
M3MeHsIs OJIMH W3 BXOJHBIX NMapaMeTpoB, APYT 3a APYyroM, AuarpaMMa HarJisiiHO IOKa3bIBaEeT,
HACKOJIBKO pe3yJIbTaThl HAabJII0/]JaeMOro NoKa3aTeJisl Y4yBCTBUTEJbHbI K U3MeHeHUsIM. B pamkax
aHa/iM3a HCIHOJIb3yeTCs MOKa3aTesb «IPOLIEHT BBIMJIAThl Ha KOHel mepuoja» (aHry. Payoff
percentage at final time), oTpaxkaromwnii U3MeHeHWe 3HAYeHHUs1 HabJI0JJaeMOi NMepeMeHHOH Ha
KOHell Iepro/ia MPY U3MeHEeHUH KaX,0ro U3 BJIUSIOMMX GAaKTOPOB chucTeMbl HA £10%.

Pe3ysibTaThl aHa/IM3a YYBCTBUTELHOCTH NPe/iCTaBJIeHbl HA PUCYHKE 3.
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Variable

[luckoHTUpoeaHHbIii [leHexHbIn [MoTok

Display Payoff percentage (calculated at FINAL TIME)
Runname . aHanwa uyacrevnTeanocm.vdfx
- (3.66+09) -25.2728 %
U = 4e+09 (KZ T— = ;
Itpachel = 4e+09 (KZT) +(4.40+09) ‘ 25.2726 %
- (4.77+09) 1 - 3.35718 %
Mokynxa AMK = 5.3e+09 (KZT) e e
+(5.83e+09) | -3.35718 % -
o - -(0.09) 223812 % - B .
AmopTtuaayvioHHaa Craexa = 0.1 (Dmni) e
+(0.11) | . 2.23812 %
- (0.081) ‘ I 0.834758 %
craaka guckoHTupoeaHvia = 0.09 (Dmni)
+(0.099) -0.81954 % I
- (6.75e+07) -0.473861 % l
HIC = 7.5e+07 (KZT) - iz
+(8.25e+07) | 0.473861 %
- (1.17e+07) -0.082136 %
KnH = 13e+07 (KZT) ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
+(1.48e+07) 0.082136 %

PucyHok 3. AHa/1u3 4yBCTBUTEJNbHOCTH iepeMeHHON DCF.

Figure 3. Sensitivity analysis of variable DCF.

PeByanaTbI dHaJ/In3a YYBCTBHTEJIbHOCTHU IOKAa3bIBAKOT, 4YTO HauboJiblllee BJMSIHHE Ha

noKasaTeJib JJUCKOHTHUPOBAaHHOTO JeHexxkHoTo noToka (DCF) okasbiBaeT nepemenHas «lltpadsi»,

CBA3dHHaA C COHMAJIbHBIM PHUCKOM He,qo60pa l'IOCTyrIJ'[eHI/Iﬁ oT mTpade. HN3meHeHUe I,LI.':'lHI-IOIt/'I

nepeMeHHOW Ha *10%

NPUBOJUT K HU3MeHeHUIO TmoKasaTenass DCF Ha £25,27%, d4to

CBUETEJIbCTBYET O BbICOKOH YYBCTBUTEJ/JIbHOCTHU IPOEKTA K COLIHAJIbHBIM cl)aKTopaM, CBA3aHHBIM

C COGJ’IIO,E[eHI/IEM MpaBUJI AOPOXKHOTO ABUXXEHHUA U MOJTHOTOM MNOCTyIJIEHHA mTpade B 6}Oﬂ)KeT.

B cny4ae ke, ecniu cymma mrpadoB, Hao6opoT, BeipacteT Ha 10%, Toraa nokasartens DCF

yBesJMuUuTCA Ha 25,3% (cuHsasa anHus). [anee, pucyHOK 4 oKa3bIBaeT, YTO eC/IU CyMMa ITpadpoB

oyzet cobupatbcsi Ha 10% MeHblle CyMMbl 6a30BOro cueHapus (KOpv4YHeBas JIMHHUA), TO
noka3satesib DCF cokpaTtuTcs Ha 25,3% (kpacHasi IMHUSA).

9.0e+09
8.0e+09
7.0e+09
6.0e+09
§55.0e+09
4.0e+09
3.0e+09
2.0e+09
1.0e+09

0-0e+00
2019.70

2021 50 202330 2024 20 2025

Year

202060

2022.40

PucyHok 4. UyBcTBUTebHOCTE NoKa3aTessi DCF k nsMeHeHUIO MOCTYIJIEHUH OT ITpadoB
Figure 4. Sensitivity of the DCF indicator to changes in revenue from fines
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K ocrasbHbIM nepeMeHHBIM MoJjenu MokasaTesb DCF JgeMoHCTpHUpyeT 3Ha4YUTeJBbHO
MeHbIIY0 4YyBCTBUTEJNbHOCTb. TaK, aHa/JW3 YyBCTBUTEJbHOCTH IIOKa3ajJ, 4TO H3MeHeHHUe
crouMocTu nepeMmeHHoH «Ilokynka AIIK» Ha £10% npuBoAUT K U3MeHeHHUI0 nToKa3aTeJsisd DCF Ha
+3,4%. PaccMaTpuBaTb YyBCTBUTEJIBHOCTb K IlepeMeHHON «AMopTusanuoHHas (CTaBka» HeT
Heo0X0JMMOCTH, TaK KaK JJaHHasl lepeMeHHas He MOXKeT ObITb N0/ BEPTHYTa BJAHUSHUIO PUCKa.
M3MeHeHUs 3Ha4YeHUH OCTAJIbHBIX NepeMeHHbIX He BJIMSIET CYIleCTBEHHO Ha HabJI/aeMylo
IepeMeHHYI0, TaK Kak u3MeHseT nokasaTtesb DCF MeHee yueM Ha 1%.

5. Auckyccus

[IpoBe/ieHHbIE CHUMYJISLUU [EeMOHCTPUPYIOT, YTO HaWOOJbIIUNA pUCK B mnpoekte [YII
«Ceprek» Ji11 TOCyJapCTBEHHOr0 NapTHepa SIBJSAETCS COLMAJbHBIN pUCK. XOTH 3a/I0)KEHHOE B
IPOEKT BO3JeHCTBUE 3TOr0 pucka B 3% KakeTCsl He3HAYUTeJbHBIM, B OTJIHYHe, HAIpUMeD, OT
I0pUANYECKOT0 PUCK], Ie 3a102keH0 20%, TeM He MeHee, JaHHBIN PUCK ABJIIeTCA 10 pe3yabTaTaM
IPOBEeJIeHHbIX CHUMYJIIUN CaMbIM KPUTHUYHBIM JJs1 TOCYJApCTBEHHOrO MapTHepa, TaK Kak
HeJjo60p mo mTpadaM HeraTUBHO CKasblBaeTCs Ha (QUHAHCOBbIE IIOKa3aTesJHu JOXOJHOCTH,
COOTBETCTBEHHO, YCIELUIHOCTH INpoeKTa JJd TocyJapcTBa. B oT/inyve OT HOPUAMYECKOrO U
crnenpUYEeCKOro PUCKOB, KOTOPbIe HANPSIMYIO 3aBUCAT OT IPUHATUSA pellleHUH rocyJapCTBEHHbBIX
OpraHoOB, COLMA/JIbHBIA PUCK MeHbllIe 104 4aeTcs YIpaBJIeHHI0, TaK KaK OH 3aBUCUT OJJTHOBPEMEHHO
OT HEeCKOJbKUX (aKTOpPOB: OT KOJMYeCTBAa U CTelleHM Cepbe3HOCTH COBepLIEHHbIX
IpaBOHapylleHU; TeXHUYeCKOW BO3MOXKHOCTH BUieopUKcalluK U 06paboTKH JaHHBIX YaCTHBIM
NapTHEePOM; a TaKXKe IJIaTeXXKHOW AUCLIUIIMHON TPaBOHapyIIUTeeH.

JpyruM BaKHbIM (aKTOpoM JJsi H3y4yeHUs SBJAIOTCA MOTOKH [J0X0A0B. Jloxonbl,
HoJlyyeHHble B BUJie IITPadoB, KAK OCHOBHOI'O UCTOYHHUKA NOCTYIJIEHUH, ABAAOTCS GaKTOpaMHU
pocTa J0X0J0B, KOTOpble B Jaj/ibHelleM HaNpaB/sAl0TCsS Ha MOKPhITHe pacxoZoB. YeM GoJiblie
mTpadoB cobUpaeTcss HUHTE/JIEKTyalbHOU cucteMoit «Ceprek», TeM VCIeIIHEW MPOEKT C
3KOHOMMYECKON TOYKU 3PeHHUs, C JPYroll CTOPOHbI, MHOTO ITPadoB roBOPUT 06 yBeJIUYEHUU
HapylleHUH NpaBuJI JOPOXKHOTo ABMxKeHuUs (fasee - [1/1/]) co cTOpOHBI Y4aCTHUKOB JAOPOXKHOTO
JBMKeHHUs. Ho CTOUT yyecTbh, YTO OAHUM U3 IPEUMYLLECTB NpoekTa «Ceprek» sAB/seTCS CHUXKeHHe
aBapUHHOCTH Ha J0porax U yJyulieHue 6e3omacHocTd Tpaduka (Zhandarbekova et al., 2024).
HabusroaeTcs napaZokc, Ipy KOTOPOM ycllex npoeKTa no cobutofeHuo [1/1/] MoxxeT HeraTUBHO
CKa3aTbCs Ha NOCTYIJIEHUU CPEACTB B OHO/PKET TaKUM 006pa3oM, YTO MpoeKT B mozenu [YII
CTAHOBUTCSA HEBbITOJleH AJs rocyjgapcrBa. C Apyrol CTOpPOHBI, NOBBIIIeHHe 6€30MacHOCTU
JIOPO’KHOTO JIBM)KEHUsI 0o0eclleyrBaeT CHUXKeHHe aBapui C TparuyecKMMH IOC/eACTBUSAMY,
KOTODpBIE ellle 60/iee HECOU3MEPUMO HEeraTUBHBI /Jis1 9KOHOMUKHK Kazaxcrana (Serikbayev et al,,
2022).

LlITpadpl COCTaBIANT CaMyl0 GOJbIIYI0 A0JI0 B GUHAHCOBBIX IOCTYNJEHUAX, KOTOPBIHA
JOCTUTAIOT B MO/JIeJIM NPOEKTa 0K0JIO 4 MUJIMAP/0B TeHre B roj. CHmxkeHue mtpadoB Ha 10%
OKaKeT HeraTUBHOe BJMsIHMe Ha cyMMy 400 MHUJIJIMOHOB TeHTe, B TO BpeMs KaK yBeJMYeHUe
NOCTYIJIEHUH JleHeXXHbIX cpeJCcTB oT wTpadoB Ha 10% okaxkeT MOJIOXKUTEJbHOE BJIUSHHE HA
cyMMy B 400 MUJITMOHOB TeHTe. ITO 03HAYaEeT, UTO UITPAbI ABJISIOTCA BOXKHEUIIUM UCTOYHUKOM
Jl0X0Jla B rOCyJJapCTBEHHBIN GIO/KeT B MpoeKTe «Ceprek», U TOUHOCTh QPUKCALUK HapyLIEeHUH
MOXET CyLleCTBeHHbIM 06pa3oM NOBJHATb Ha (QUHAHCOBBIE pe3y/bTaThl NPOEKTa, KOTOpbIe
SIBJSIIOTCS OJHUM M3 BaKHeHuux ¢akTopoB ycnexa B mpoektax ['YIl (Narbaev et al, 2025;
Samoilov et al,, 2026; Mangano et al.,2025).
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Croumocth AIIK mpejicTaBisieT cO60H TOXKe JOCTAaTOYHO 6GoJibIylo cyMMy. O6miasi cymMa
TaKUX 3aTpaT COCTaBJIsieT IPUMeEpPHO 7,6 MJpA TeHre. OTKJIOHEHUE OT 3TOU cyMMbl Ha 10% okaxkeT
W3MeHeHHe B CyMMe B pa3Mepe 0Kos0 346,56 MJIH TeHre. 3TO BO3/leHCTBHE OTHOCHUTEJbLHO
MeHbllle 110 CPAaBHEHUIO C BO3JeHCTBHEM OT MOCTYIJIEHUH co WTpadoB, U, XOTA UHBECTUIUU B
MHPPACTPYKTYypy HeOOXOAMMBI, UX BJHUSHME Ha JeHeXXHbIH NOTOK MeHee CyIleCTBEHHO, YeM
BJIMSIHUE U3MEHEHUH B 10X0/e.

6. 3axki104eHue

[TpoekTsl Il B KOHIENIMU «YMHBIN ropo» ¢ ucnosb3oBaHueM UKT U UHCTpyMeHTOB Ha
6ase WU cTaHOBATCA MOMYJISAPHBIMU B KPyIHBIX ropofax KasaxcraHa. /laHHas KOHIENIUA TakxKe
OXBaTbIBaeT BAXXHOCTb obGecrnedeHUs1 3PQPeKTUBHBIX METOJOB 06e30MacHOCTU B Tropojax, U
npoekTol «Ceprek», peajqusyeMble BO MHOTMX ropogax KasaxcTaHa, ABJSIOTCA 3HAaYUMMBIMU B
pa3BUTHUM 6€30MacCHOCTH Ha JAoporax. B pamkax JJaHHOro Hcc/aefloBaHUA ObLIO CMOJeJIMPOBaHbI
pasHble ClieHapM{d Ha OCHOBe MMEIIUXCA JaHHBIX N0 NpoekTy «HMHTe//leKTyasbHas cucTeMa
6e30IaCHOCTM M aHa/lu3a JOopoKHOro Tpaduka r. AJMaTbl», a Takxe INpOBeJleH aHa/IU3
YYBCTBUTE/JbHOCTH OCHOBHOTO ITOKa3aTeJis yclellHOCTH npoekTa — DCF.

B uesnowm, nokasatesbr DCF npoekTa, rje nmocTymnjeHus cpeicTB B MIPOeKT GOPMUPYETCS OT
wtpados, HAC u KIIH, foBosibHO cTabueH U KMeeT IO3UTUBHbBINA POCT, BJUAHHUE BCEX PUCKOB Ha
JAQHHBIA TIOKasaTeJb HeCyleCTBEHHO. Pe3y/JbTaTbl NpPOBeAEHHBIX CUMYJALHMN W aHAIU3
YYBCTBUTEJbHOCTH TI0Kas3aJ, 4YTO HauboJiee 3HAYWUTEJIbHbIM pPHUCKOM B MpOEKTe JJs
rocyJJapCTBEHHOTO CEeKTOpa fBJSAETCA COLWAaJbHBIA PUCK HWJH, APYTUMHU CJOBAMH, PUCK IO
HeJJ060py JleHeXKHbIX TOCTYIIJIEHUH OT BbISIBJIEHHBIX IITPadoB.

BrisiB/ieHMe coLMa/bHOTO pHUCKAa B MNpOeKTe IO0Ka3blBaeT, YTO JJ [OCYyAapCTBEHHOTO
napTHepa BaXKHO YYUTbIBaTb OOLIECTBEHHOE BOCHpPUATHE LHUQPPOBLIX CUCTEM KOHTPOJSA U
wtpadoBanusa. DCF u sdpPpeKTUBHOCTb MPOEKTA B 11eJI0M 3aBUCAT He TOJIbKO OT IOPUAHYECKUX U
cnennduieckux GaKTOPOB, HO M OT TOTO, HACKOJILKO 0611[eCTBEHHOCTDb BOCIIPUHUMAET BHEepPEHUE
WU B ropoAckyo colMaabHyl0 HHPPACTPYKTYPY KaK UHCTPYMEHT MOBbIIEHUs 6€30IaCHOCTH U
KadecTBa >kM3HU B KasaxcTaHe. Pe3ysbTaTel MO/ IMPOBAHHUSA PUCKOB MOKA3bIBAIOT MOJIE3HOCTD
He TOJIbKO JJIsl yIpaBJieHUsl NMPOEKTOM, HO U [Jid OLEHKHU ero JOJrOCPOYHBbIX COLMAJIBHBIX
NOCJIe/ICTBUH /151 HaceJIeHUs CTPaHbl.

JlaHHOe ucc/leloBaHHUA HMeeT psAJ OrpaHWYeHWUH, BO-NepBbIM BCe JaHHble ABJAITCA
NPUGIU3UTESBHBIMU U MOTYT UMETh HETOUHOCTb B 3HAYEHMUSIX IepEMEeHHBIX MO/IeJ11, BO-BTOPBIX,
B MOJieJIJMPOBaHUM MOIJIM OBbITb He Y4YTEeHbI Jpyrue He MeHee BakHble JJis JAHHOIO NPOEKTa
dakTopsl. Ciefyroliye Uccjae0BaHUS MOTYT IPOAHAIU3UPOBATh 6oJiee AeTaJbHO PUCKH KaK JJIs
YaCcTHOI0 MapTHEPA, TaK U JJI TOCYyJapCTBEHHOTO CEKTOpa, B MoA06HBIX mpoekTax ['YIl, kak
«Ceprek», KOTOpble ye OblLJIM peaJu30BaHbl U CPABHUTD 3KCIEPTHYIO0 OLleHKY PUCKOB 110 IPOEKTY
Jl0 HadaJla MpoeKTa W, 3aTeM C y4eTOM DHCKOB, KOTOpble BO3HUKJH BO BpeMs pealn3alUH
IIPOEKTa, YYUTbIBAsh UX CTOMMOCTb W BJMsIHME Ha NpoeKT. Takxke ciexylolMe HCCIeL0BaHUsA
MOTYT OLIeHUTb KOCBEHHYI0 3KOHOMHUYECKYI0 BBITOLY AJIS FOCYAapCTBa, Ile MeHblllee KOJNYeCTBO
IpaBOHapylleHWd NPUBOJUT K COKpalleHWI0 Tparejuid Ha JAoporax M, KakK CJeJCTBHe,
NO3UTHUBHOMY 3KOHOMUYECKOMY 3P PeKTYy.
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ABSTRACT

The rapid development of artificial intelligence (hereinafter — Al), along
with increasing the effectiveness of innovation activities, increases the
relevance of ethical and legal issues of its regulation. The purpose of
the study is to analyze the ethical and legal problems that arise in the
context of the integration of Al into innovation activities, systematize
international and national approaches to regulation, as well as assess
the specifics of Al regulation in Kazakhstan. The methodological basis
of the study was the dialectical method, comparative analysis,
document analysis, literature review and content analysis. The study
comparatively analyzed the approaches to Al regulation applied by
UNESCO, OECD, G7/G20, IEEE, WIPO, the European Union and
individual states. The results showed that the OECD identifies 10 key
categories of AI risks, including cyber threats, information
manipulation, increased social inequality, privacy violations, and a lack
of governance mechanisms. The study showed that the European
Union has developed one of the most comprehensive approaches to
Al regulation by adopting the AI Act, which includes 85 articles and a
system for classifying technologies by risk levels. It has been revealed
that most countries maintain an approach according to which the
author of the results of intellectual activity is recognized exclusively as
a human being, despite the active use of Al It is concluded that it is
necessary to form an integrated system of ethical and legal regulation
of Al, ensuring a balance between the development of innovations, the
protection of human rights and the reduction of social and
technological risks.
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OJIeyMETTIK fAaMy KOHTeKcTiHaeri

XaCaHAbl

MHTENNEKT

XoHE MHHOBaLUMA: 3TUKAJbIK-KYKbIKTbIK TaJifay

KynewoBa C.2*, )Xuane6ekkbi3bl A.?, YHep6aeBa P.?

aon-Papabu aTbiHaarbl Kasak yaTTblK yHMBepcuTeTi, AnMaTbl, KasakcTaH
SAnMaTbl MEHEMKEMEHT YHUBepcuTeTi, AnMaThl, KasakcTaH

TYWIH

Xacanabl wvHTennektTiH (bymaH 9pi — XKW) KapkblHAbl - Aamybl
WHHOBAUMAbIK KbI3METTIH, TUIMAINIrIH apTThIpyMEH KaTap, OHbl PETTEYAIH,
3TUKAJbIK XSHE KYKbIKTbIK M3CENeNnepiHiH ©3eKTiNiriH KyweunTin oTbIp.
3epTtTeyaiH MakcaTbl — XKU-4i MHHOBaUMSbIK, Kbi3MEeTKe MHTerpauusnay
KaFdanbliHAQ TybIHAANTbIH 3TUKANbIK XX3HE KYKbIKTBIK Macenenepai
Tangay, xanblkapasblk XXoHe YTThIK peTTey ToCiIAepiH Xyieney, CoHaain-
aKk Kazsakcrtangarbl XW canacblH peTTeyaiH epeklenikTepiH 6aranay
60:bIN Tabbinaabl. 3epTTeyaiH sAiCHaManbIK Heri3iH AnanekTuKanblK a4ic,
CanbICTbipManbl Tangay, KyxaTrtapAel Tangay aici, aaebu wony >xaHe
KOHTeHT-Tangay Kypagabl. 3eptrey 6apbicbiHaa FOHECKO, OECD, G7/G20,
IEEE, WIPO, Eyponanblk Opak >oHE >XeKefnereH MeM/eKeTTep
KongaHaTtolH XKW-gi  peTTtey TocingepiHe canbiCTbipManbl  Tangay
xyprisingi. Hatwxenep OECD yibiMbl XU TayekengepiHiH 10 Heri3ri
caHaTblH  6enin  kepceTeTiHIH  KepceTTi, onapAblH  KaTapbiHa
knbepkayintep, aknapatTblK MaHMNyNsUMsiiap, SNeyMeTTIK TEeHCI3AIKTIH
KYLLIEWi, KYNUSIbINbIKTbIH ~ Oy3bllybl  XoHe 6ackapy TETIKTepiHiH
XeTKinikci3airi »xaTtaapl. 3eptTey Eyponanbik OgakTbiH 85 6anTaH TypaTbiH
AI Act kabbinaay apkbinbl XXW-ai peTTteyain eH kewweHnai TacinaepiHin, 6ipiH

KanbiNTacTbipFaHblH  KOPCETTi, OHAa TeXHoNorusnapibl  Toyeken
JeHreinepi 6oMblHWA >KiKTey >Xyheci eHrisinreH. XW-ai 6enceHai
KONngaHyra KapamacTaH, KenTereH enaepae 3uATKepnik  Kbi3MeT

HOTUIKENepiHiH aBTOpbl peTiHAe TeK ajaM TaHbiagbl AereH TacingiH
cakTanaTblHbl aHblKTangel. MHHOBaumMsnapabl AaMmblTy, agaM KyKbIKTapbiH
KOpFay »>KdHe oJieyMeTTIK-TEXHOMNOMMANbIK Toyekenaepai TeMeHaeTy
apacblHAaFbl Tene-TeHAIKTI KamMTaMacbl3 eTeTiH XXU-Ai sTukanblk >XoHe
KYKbIKTbIK PETTEYAIH KELLEHAi XXYMECH KanbINTACTbIPY KaXXETTiAiri Typasbl
KOPbITbIHABI Xacanabl.
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MCKYCCTBEHHbIﬁ MHTENNIEKT U MHHOBaALU MMM B KOHTEKCTe
COLMAJIbHOIO pa3BnUTUA: 3TVIKO-I1paBOBOi7I daHaJIn3

KynewoBa C.2*, )Xuae6ekkbi3bl A.?, YHep6aeBa P.?

aKa3axckuii HaumMoHasbHbIN YHUBEpPCUTET UM. Anb-dapabu, AnmaTbl, KasaxcTtaH

SAnMaTbl MEHEMKEMEHT YHMBepcuTeT, AnMartsl, KasaxcraH

AHHOTALUMA

CTpeMuTenbHOE pa3BUTUE WCKYCCTBEHHOrO MHTennekta (aanee — WN)
Hapsigy C noBblweHneM 3hdEeKTUBHOCTM MHHOBALMOHHON AEATENIbHOCTM
YCWIMBAET aKTyaNlbHOCTb 3TMYECKMX W MPaBOBbIX BOMPOCOB €ro
perynupoBaHus. Llenbio uccnenoBaHus SBASIETCS aHanuM3 3TUYECKUX U
NpaBoOBbIX NpPO6MeM, BO3HMKAKOWMX B YCIOBUSX WHTerpauMm MU B
WHHOBALUMOHHYIO AEATEeNbHOCTb, CUCTEMaTU3aums MeXAyHapOAHbIX W
HaUMOHAsbHbIX MOAXOAOB K  PEeryiuMpoBaHMiO, a Takke OueHKa
0CcOb6eHHOCTEN perynmpoBaHus cepbl nn B KasaxcTtaHe.
MeTO/I0/IOrMYECKYH0 OCHOBY WCCNIEAOBAHUSI COCTABUNM ANANEKTUYECKUN
METOA, CPaBHUTENbHbIM aHanM3, MeToA  aHanM3a  [O0KYMEHTOB,
NIMTEpaTYpHbI 0630p M KOHTEHT-aHanu3. B xope wuccneaoBaHusi 6bliu
CpaBHUTENBHO MpOaHann3MpoBaHbl MoAXoAbl K perynupoBaHuio WU,
npumeHsiemble KOHECKO, OECD, G7/G20, IEEE, WIPO, EBponeickum
COI030M M OTAeNbHbIMK rocyaapcTeaMn. PesynbTaThl nokasanu, 4to O2CP
Bblgenset 10 kno4eBbIx Kateropuii puckoB U, Bkoyas kubepyrpossbl,
MaHUMyNauUMM  MHGbOpMaUMen, YCUIIEHME COLManNbHOMO HEpPaBEHCTBa,
HapyLlleHe KOHMDUAEHUMANbHOCTM U aeduunT MeEXaHU3MOB YNpaBieHus.
WccnenoBaHue nokasano, 4to EBponeiickuin coto3 pa3paboTtan oavH u3
Hambornee KOMMNEKCHbIX MOAXOA0B K perynupoBaHuto MW, npunse Al Act,
BK/ItOYalOWMA 85 ctated U cucteMy Knaccudukaumm TEXHOMOrM Mo
YPOBHSIM puCKa. BbiSIBNEHO, YTO 60MBLIMHCTBO CTPAH COXPAHSAIOT Noaxos,
COrnacHO  KOTOPOMY  aBTOPOM  pe3yNbTaTOB  WMHTENNEKTYaNlbHOM
[eATeNbHOCTN MPU3HAETCA  UCKIYMTENIbHO YenioBeK, HecMOTpsi Ha
aKkTMBHOe wucronb3oBaHne WW. CpenaH BbiBOAg O HeobxoaMMocTu
opMUpOBaHMST  KOMMMEKCHOW CUCTEMbI 3TUYECKOrO W MpPaBOBOroO
perynupoBaHus WU, obecneumBaiolleir 6GanaHc Mexay pasBUTUEM
WHHOBALIMWA, 3alUUTOM NpPaB YEe/IOBEKA M CHWKEHWEM COLIMANbHBIX M
TEXHOSIOMMYECKNX PUCKOB.
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1. Kipicne

’Kacaupp! unTeekTTiH (6yAaH api - )KWU) mamybl 5KOHOMHKA, MeIUIMHA, FbIIBIM, 6iJiM
O0epy, KYKbIK KOpFay >oHe 6acka Ja KeNTereH cajasap YIUiH OYpbIH-COHZAbBI 6GoJIMaraH
MYMKIHJIKTepAi amajbl, 6ipaK COHBIMEH KaTap MOPaIbJbIK-3THKAJIbIK XOHE KYKBIKTBIK
MaceJieJiep/ii TYAbIPBIN OThIP. MbIcasibl, leHCAYIbIK caKTay cajacbinaa KU kosany aypy/ap/bl
JMarHOCTHKaJayFa >KoHe eM/Jleyre KeMeKTece[i, Oipak oJ1 MalueHTTep/iH »eKe TYJIFaJIbIK
JlepeKTepiHiH KYMUSJIbLIbIFBI MEH KOPFaIyblHAa KATBICTHI CYpaKTapFa Kayarl 6epe ajMaybl MYMKiH
(WHO, 2021). BusHec mneH Kapxbl canacbiHAa KW mnaiijanany enfipicTik mnponectepni
aBTOMATTAH/ABIPHIN, IIelWiM KaObUIAAy/blH THIMJIIrIH KOFapblIaTKAHBIMEH JKbIHBICBIHA,
HOCl/iHE HeMece 9/1eyMeTTiK MapTebeciHe 6alIaHbICThI AUCKPUMUHALIUSAFA 9KeJyi MyMKiH (Qian,
2024).

KU xonpaHy 6GapbICbIH/A OPbIH aJIaThIH ToyeKeJAep YIliH “KiM” HeMece “He” kayanThl eKeHi
9J1i e memiMiH TanmnaraH MacesienepiH 6ipi (Leonov, 2021). MacesneH, erep canachl3 OKbIThLJIFaH
HeHPOH/IBIK, 2KeJli KacaFaH KaTe MeJULMHAJbIK KeHecTep ce6ebiHeH aJjlaM JleHcayJ/bIFbl 3ap/ai
mereTiH 6oJica oFaH KiM »kayanTbl? [IMJIOTChI3 KeJiK KoJIJaHy Ke3iH/e OpbIH ajJifaH alaTThIK
»KaFaliFfa KeJliK KypasblH KypacThIpylIbl HeMece UHTeJUIEKTYalAbl 6aFAapiaMablK )KacaKkTaMma
»KacaFaH MaMaH HeMece eKeyi Jie »kayanTbl Ma? Kepin oTeIpFaHbIMBI3Zal, THICTI peTTey 60/Maca,
KU TexHosoTHANAPBl aZlaM KYKBIKTapbIHBIH, 6Y3bIIybIHA, 9JIEYMETTIK TeHCI3ZiKTiH apTyblHa
>K9He TINTI Kayimnci3aikke KaTep ToHAipyi MyMKiH. CoHZbIKTaH, KW faMybl MeH Nania/laHbLIybIH
peTTel ajaThlH 3TUKAJBIK X9HE KYKBIKTBIK CTAaHAAPTTApPAbI 93ipjey eTe MaHbI3[bl TAKbIPbII
(Carrillo, 2020). KyKbIKTBIK, CTaHJapTTap OYJI YKa/IIbIFA MiHJETTi 60JIbIN TaObLIATHIH TasanTap
»K9HE OoJIapJbl CaKTay Ja 3aHAbl TYpJle KaTajl KaJlaFaJaHafbl, ajl 3TUKaHbl KOFaM dJIeyMeTTiK
MiHEeTTeMe peTiHJe KabbLiJaFaH HOpMaJjap >XUBIHTBIFbl Jel alTyFa 60J1afibl. ITHUKAJBIK
ctavgaptTap KU naiijanany KesiHjie aiiAik, Kayincisaik, »xeke JlepeKTepAiH KyNUsIblLIbIFbIH
CaKTay XoHe JUCKPUMHUHAIUSAFA KOJ OepMey CUSKTbl NPUHIUMNTEPAiH YCbIHbUIYbIH peTTein/i.
KYKbIKTBIK CTaHZApPTTap, 63 Ke3eTiHJe, KOJAAHYIIbLIApPJAbIH, MiHAeTTepi MeH KYKbIKTapbIH
HaKTblJIal OTBIPBIN, OCbl NPUHLUITEPJIH YCTaHBUIYbIH 3aHAbl TypJe 6GekiTeni. Bip cesben
alTKaH/a, 9TUKA «HEHiH JYPbIC eKeHiH» aHbIKTAWbl, ajJ KYKbIK «OHBI 3aHJbI Typ/ie OeKiTi1yiH»
KamTamachi3 etefii (Khabrieva, 2024).

KW TexHosorusiiapbl JAepeKkTepAi »KUHAY, OHJEY *XKoHe TapaTy IpoLeciH KaMTUTBIH
OOJIFAaH/IBIKTAH, OYJ TYCTa 3TUKAJbIK MaceJsesjiep dJeTTe TYTbIHYLIbl TypaJjbl MepPCOHAJ/bI
JepeKTepAiH KYNUsJIbLIbIFBI MEH KAyilci3giri TeHiperinae TyblHAauAbl. fHY, 6HIMAI ofaH api
XKeTLAipy, KapHaMasblK, HayKaHZap MakKcaTbhlHJA TYTBIHYIIbLIAP, CaThINl ajyllblJap TypaJbl
JlepeKkTepAi KHHAy, aKnapaTTapAbl Kol KapamaWblM eHJley FaHa eMec, 0J1 dJieKaia Kypaesi
MaceJieslepAi acTapJsan OThIpybl MYMKiH. Bys1 aknapaTThl KeHMiHHEH ajaMJapAblH iC 9peKeTiH
MaHUNYJISLMSAIAY, 0JIap/bl )KaHbLJIBICTBIPY MaKcaTbIH/A TikeseH naigananyra 6osaabl. OcblFaH
0al/IaHbICThl TYBIHAAWTBHIH HeEri3ri 3TUKaJbIK CypakK aJaMJapAblH >Xeke eMipiHe apasacyra
6aiyiaHbICThl GoJibil OThIP. Ochl opaija, «AfgamMzaap e3fepi Typasibl JepeKTepAiH >KUHAJbII
YKaTKaHbIH Oijie Me?», «AlaM/IapIblH KeKe eMipiHe K0JI CYFbIIMAyIIbIIBbIK CaKTaJIaAbl Ma?» JiereH
CypaKTapfa KaTbICTbl MaceJiesiep oTe KoIll. Mbicasbl, YKIMETTIK MeKeMeJsep JeHCAyJbIK CaKTay
»KoHe 6iJliM 6epy CUSAKTHI cajlajlapFa KaThICThI KbI3MET asiChIH/A aKllapaT XKUHAWTBIH €H MaHbI3/Ibl
CYyO'BEKT OOJIBIN TaHbLIAJbl. TYTBIHYWIBLIAD Typasbl JepeKTepAiH YJKEeH KeJIeMiH »XeKe
KOMIIAHUsJIAp, COHBIH iliH/Je CONYTHUKTIK omepaTopJiap, TeJeKOMMYHUKAUUSIbIK pupmasap,
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KOMMYHaJ/JIbIK KbI3MeTTep XoHe HUOpPJbIK I1aTdopMantapAbl 6ackapaTblH TEXHOJOTHUSIBIK
KOMIIaHUsLIap, COHAAN-aK dJIeyMeTTiK MeJjha CauTTapbl MeH i3/iey xKyuesiepi Je KUHaUbl.

Kepin oTbipranbiMbI3fal, KU TexHoJsiorusAnapblHbIH, 63iH FaHa eMeC, COHbIMEH KaTap
oJlapAbl KYpacTbIpyFa, KoJIJaHyFa Oai/laHBICTBI NpolLiecTepJi, CoJl HpolecTepre KaTblCaTbIH
YUBIMAAP/ABI, ajlaMAap/bl KoHe HOTHXKeCiHJle OpbIH aJlaThblH caJjap/bl Ja peTTey KaeT. Ocel
yakKbITKa AgeiiH KU TexHOI0rUsAIapbl STUKAJBIK, KYKbIKTBIK )XoHe TeEXHUKaJIbIK peTTey )KYHeCiHiH
9JIi Ka/IbITacNaFaH >KaFJalibl HerisiH/e AaMbln KeJeZli. COHbBIMEH KaTap, >KacaH/Abl UHTEJIJIEKTTIH,
KYKBIKTBIK, )K9He 3THKaJIbIK, CTaTYCbIH aHbIKTay MaceJieci 60MbIHIIA dJieM/e GipTyTac YCTaHbIM
»KOK, eKeHiH KoHe apTypJii opucaukuusaiaapaa »KHU Tycidiri MeH OHBI 93ipjiey MeH KOJIAAHbLY A bl
peTTey OOUBIHILIA KO3Kapac apTypJii ekeHiH aTan eTkeH eH (Kurmangali, 2023).

An eHpzi, xacaHJbl WHTE/UIEKTTI HHHOBALMAJBIK KbI3MeT VIIiH KOJJaHy Ke3iHze
TYBIHAAWTBIH CypaKTap MeH MaceJejiepre KeJeTiH 6oJsicak, apuHe, XU HHHOBALUSAJIBIK,
»KobasapAbl Ky3ere acbIpyAbl >KeJesjeTyre, OU3Hec-npouecTepAi 6ackapyAblH THIMALIIrIH
apTThIpyFa, TAyeKeJepAi fiep Ke3iHJe HaKTblLlal TeOMeHJeTyre auTapJ/blKTal MYMKiHZIKTep
6epeni. JlereHMeH, 6acKa Jila cajajapAafFbl/jlail MHHOBALUSIBIK, canaza fa KU Gencenai typae
KOJIZIaHy 3TUKAJIbIK )K9He KYKbIKTBIK CbIH-KaTepJiepMeH 6ipre )kypezi. UHHOBaLUAIBIK KbI3METTe
KW KosnpaHyblH 3TUKAJbIK K9HEe KYKBbIKTBIK acHeKTijiepiH TUIMJI peTTey UHHOBaLUsAJap/blH,
camachblH, Kayinci3firid xoHe MopaJbAiliriH aHbIKTaWTBIH Heri3ri ¢gakTopJsapabiH 6ipi 60Jibin
TabbL1aab! (Rubtsova, 2025).

2017 x. Jlbexx yHuBepcuTeTiHiH npodeccopsl [letu o3 3eprreynepinge XU Koaganyra
6al/IaHBICTBl €Ki MacesejieHi KeTepZi, OHbIH aWTyblHIIA HWHXeHepJsep XU KypacTeipy KoHe
KOJIlaHyFa KOMbLJIAThIH KaTaH epekesiep MHHOBaLUAIapFa KeJlepri 60Jybl Kayinine ananaar, KU
6eurisi 6ip Typ/epiH KypacThIpyFa UMMyHUTET OepyAi Tasan etce, ¢usocodpTap 6y/ canlaHbIH
3TUKa/BIK MacesesnepiH keTepe oTbipbin KU jxacayra OafFbITTa/iFaH 3epTTeEY >KYMbICTapbIH
MYJIIEM TOKTaTyAbl Tasan eteai (Petit, 2017).

ConbIMeH, OyJl MakaJjaHblH MakcaTbl — KW MHHOBaLUAJBIK KbI3MeTKe HHTerpauusiay
KaF[lalblHAA 3TUKaJbIK >XoHe KYKBbIKTBIK peTTey MoaceJsiesepiH 3eptTey. KU a3ipsey xoHe
naifiajaHy cajlacblHAA aJITOPUTMZEP/iH, camacbl MeH Kayinci3firiH, 6ip»KaKTbLIbIK IeH
JHCKpUMHHaLUsAFa ko 6epMeyzi, KU XyMBICBIHBIH, allIBIKTBIFbIH KoHe KOJAaHyLIbLIap YLIiH
aBTOMATTaH/AbIPbLIFAH IlelliMJep/iH Kalall KabblLiJAaHaTbIHbIH TYCIHY KYKbIFbIH KaMTaMachl3
eTy, »acaH/Jbl HHTTEJIeKTTiH KaTbICybIMEeH »y3ere acbIpblIfaH HWHHOBALUAJBIK KbI3MeET
HOTMXKeJlepiHe aBTOPJIBIK KYKBIK 6epy cypakTaphbl 3epTTenesi. CoHgaii-ak, KU apekeTTepi MmeH
HOTUKeCIHZle OpbIH aJlaThblH BIKTUMaJ 3aJjiajl YIUiH 3aHJbl >KayallKeplIIiKTI aHBIKTAy, XeKe
JlepeKTep/i KopfayFa >koHe MaHUNYJALUsANApFa ’K0J1 6bepMeyre epekile Hasap ayAapy, KU-uHig
eHbOeK HapbIFblHA 9CepiH eCcKepy >oHe KOFaM/bl )KaHa afJaljapra OeHimjey lapaiapblH
o3ipsiey ManbI3AbLIbIFE], KasakcTaH »xarfadbiHzAa KW canacblH peTTeyAiH 3TUKaJbIK >KoHe
KYKBIKTBIK aClleKTiCiH OaFaJsiay Aa 3epTTeJliHedi.

2. 9ae06ueTKe WOy

Courpl xbuigapbl KW KypacTelpy »K9He KOJAAHYAbIH KYKBIKTBIK >K9HEe 3THUKAaJBIK,
acrnekTijiepiHe KaTbICTbl KapHUsJAHbIM/JAp CaHBIHBIH TYPaKTbl eciMi GallKaubin Kesefi. Byna
KapUsAJaHbIMJAPAbIH ©CiMi  COHFbl OHXbLIJABIKTapAafrbl TEXHOJIOTUAJIBIK KEeTiCTIKTepAiH
caJlJapblHaH eMeC eKeHiH alThIl KeTKeH 6H, 6UTKeHi 2KW KaTbICThbl KYKBIKTBIK, JK9HE 3TUKAJIbIK,
CypakTap OTKeH fFachip/iblH, 50 XbLIJapblHAA MalIWHAJBbIK HHTEJJIEKT CaJlachlH 3epTTeylli
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NHUOHEPJIEP/IiH, KJACCUKAIBbIK eHOeKTepiHZe KeTepisreH. Mbicasibl, TropuHr KU Teopuschl
OOMBIHIIIA >XKa3FaH MaHbI3Abl eHOeKTepiHiH OipiHJe «ONHJAaNTBIH MallWMHAIAp/bl» >Kacay[AblH,
KOJIIaHYbIH caJlJlapblH TajKbliaraH (Karpov, 2018).

AN MallMHaszap MeH acaH/bl KYPbLIFbLIApP/Abl KOJAaHYAbIH MOpaJbAbIK KayanKepiairi
acrnekTiJiepiH eH ajfaul peT aTakThl ¢uaocod, kubepHeTuk Hopbept Bunep 1960 k. e3iHiH
MakKanajapblHJa koHe «KubepHeTuka» KiTaObIHbIH eKiHLIi 6acblIbIMBIHBIH, KOCBIMIIA
TapayJapblH/a MaHbI3/ibl MaceJsie peTiHAe keTepreH. OJ1 aKmapaTThbl 6HJENTIH Ke3 KeJreH yie
memiM KabbuUiayFa KeZepri KeJTipeTiHAIKTEH MOpaJbJblK cajJlapFa 9Kel COFAThIHBIH
eckeptkeH (Karpov, 2018; Dignum, 2022). KU mMopanzi ToyekenaepiH ajafaiul 3epTTeyIliiepAiH
6ipi 60sb1m 1970 k. ELIZA xy¥#eciniy aBToph! [xxo03ed Baiinenbaym e3iHiH «Computer Power and
Human Reason» ex6erinae KU TexHoJsiorusijiapblH MeJULIMHA, 9CKEPU KOPFAHBIC, ICUXO0JIOTUS
»K9HE KYKBIK caslajlapblH/a oisaHbal KosilaHyFa 6oamaiel gereH efi (Gerdes, 2025).

XapusananbiMzapra 1oy acay OapbICbiHAA 6alKanaTblH epeKlIesiK, o/ - Keibip
3epTTeyulijiep 6yJ1 MacesieHiH 3TUKAJbIK TYCTApbIH TepeHipekK 3epTTece, eKiHlIIepi KYKbIKTBIK,
acnekTire kebipek keHin GesreH. byn epekuienik KW aTUKaNbIK K9HE KYKBIKTBIK MaceJsesep
¢usnocodusi, oneyMeTTIK, 3SKOHOMHKAJBIK, 3SKOJOTHUAJIBIK, aJlaM KYKbIKbIFBIH KOpFay
MaceJieJiepiHe KATbICThI 60JIybIMeH 6alJIaHbICTHI.

JTuKabIK mikipTasnac eki Herisri MacesieHi keTepe/i, 6ipiHLIiieH, 3THKA YFBIMBIHBIH HU/Ies1ChI
MeH Ma3MYHbIHa KATBICThl GUIOCOQUSIBIK, MOPAJAIK acnekTijiep, eKiHIIiJleH KYKbIKIEeH
GaililaHbICbIHA KATBICTBl PyHKUMOHaAAbIK acnekTici (Carrillo, 2020). ffHu, 3THUKaHBI iWKi
GakbLiay oKydeci peTiHZe, an KYKbIKTBIK peTTey oficTepiH MakKOYpJiey[iH ChIPTKbI
MexaHHU3M/lepiHe kaTKbI3yFa 60s1ab! (Qian, 2024).

Ocbian 70 xbLAgal OYpbIH FhUIBIMU GaHTaCT-Ka3ylWbLIapAbiH 6ipi Isaac Asimov e3iHiH,
«Round Dance» aHrimecinzie po60TOTeXHUKAHBIH €H 9UTriji yIII 3aHbIH KeJTipreH 60J1aThIH, 0J1ap:

(1) Po6oT amamMfa 3usAH TUTi36eyi THIC HeMece 63 JpeKeTCi3/iri apKblLabl afjlaMFa 3USH
KeJITipinyiHe xoJ1 6epmeyi kepek.

(2) Po6oT agaM GepreH 6apJiblK OYHpbIKTapFa OaFbIHYbI THIC, koHe OyJI 3aH OipiHiui 3aHFa
Kallibl KeJMeyi THic.

(3) bipinmi HeMece ekiHIIi 3aHFa KaWlbl KeJMEWUTiH 60Jica, pob6OT 63 Kayimncisairin
KaMTaMachl3 eTyl Kepek.

Po6oTTHI 93ipJeyliisiep yuIiH 6y/ epexxesiep, d9puHe «elIKiMMeH OeKiTiJiMereH» 3THKaJIbIK
TajanTtap 6oJibin Kesfi, 6ipak KU HeFyp/ibIM JaMbiFaH cailblH, OHbI MaWJa/laHy/bl PeTTEUTIH
apHalibl KYKbIKTBIK HOpMaJapAbl 33ipJiey KaXeTTiJairi corypJibiM ofapbuiail Tycyae (Filipova,
2025). XKW KonmaHyAbIH, 3TUKAJBIK acleKTiJiepiH 3epTTey 6GapbIChIH/A KONTEreH 3epTTEYLIiIep
HEeri3ri 3TUKaJbIK NPUHLUIITEpPre - aWbIKTBHIK, 9AUIAIK, WBIHIIBUIABLIK, 3UAH KeJTipMey,
»KayalnKepIliJiK koHe KoHPUAeHIHaNbIKKa KyriHei (Sharp, 2022; Jobin et al,, 2020; Dignum,
2022; Siau, 2020; Gutiérrez, 2024).

KN KonpaHyjarbl 3TUKAJBIK acleKTijiep TaKbIPbIObIHAA YJKEH 3epTTEeYy >KYMbICTApPbIH
»Kysere acblpFad Bupmxunus [luraym esiHiH atakTel «Responsible Artificial Intelligence: How to
Develop and Use Al in a Responsible Way» enGeringe «ayanThel skacaHgbl UHTEJJIEKT»
(Responsible Artificial Intelligence) nmpuHuUnNTEepiH aHBIKTAN, KeHiHEH TaJKbLIal, KOFaM
apachIH/ia 6apbIHIIA TapaThIN, OHbI TEOPUSIBIK TYPFbIJaH Herizgeai (Dignum, 2022). JUrHYMHBIH
eHOekTepingeri «Responsible Al» — 6ysn KW a3ipJiey, eHri3y koHe KOJJaHy GapbIChIHJA TEK
TEXHUKAJIbIK, FbLJIIMH, HEMeCe 9KOHOMUKAJIbIK THIMiTiK eMec, COHbIMEH KaTap OHbIH aZlaM/IapFa,
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KOFaMfa JXoHe aJlaM KYKbIKTapblHa THUri3eTiH acepi eckepineTiH ajgic. MyHaai KW opuHe,
KOJIJaHyFa KAyiIci3, e3 apeKeTiHe XayalThl, aJITOPUTM/IEp] allbIK K9HE TYCiHIKTI 60/ybI, afjaM
KYKBIKTapbl MeH 3aHJapAbl 0y36aybl, AUCKPUMHUHALMS MeH KeMCIiTYIIiJliKKe, XKeKe eMipre KoJi
CYFYIIBUIBIKKA k0J1 GepMeyi Tuic. Kayantbl JXU-iH 6acTbl epekmesiri - ajgaM apKbLIbl
»Kayankepliluijikke >XyriHy npuHuuni, safHu, KW KabbuigaraH memimMjepi MeH XibGepreH
KaTeJiKTepi YIliH apKalllaH aJlaMJap MeH YUbIM/Iap *Kayar 6epefi.

An, ®pank [Mackyasne 6osca, 2015 . mbiKkaH «The Black Box Society: The Secret Algorithms
That Control Money and Information» kita6siaaa KU canacbIiH/iaFbl 3TUKA KoHEe KYKBIK TypaJibl
CypaKTapZbl 3epTTey VIUiH «Kapa >Xollik» YFbIMbIH KOJILAHJbI, aHbIFbIpaK alTKaHzaa - KU
KOJIIAaHATbIH aJITOPUTMAEPAiH Kebici agaMmaap yIiH TyciHikci3, 6edMasiM Ky6blabicTap. KU
apKbUIbl IIelliMAep KaObLIJAaHbIN, KbI3MET aTKapbLIajbl, Oipak oJ Imemwimjep Kanau
KYpacThIpbLIJbI, Kajakl KabbLiJaHJbl - OyJ TyC ajaMJap YIIiH Kapa »XouikTiH imingeri
KOpiHOeHUTiH opekerTep. Ilackyane aram KepceTKeHJeH, Oy OWJIKTIH TeHCi3JiriHe,
»KayanKepIUITiKTiH 60JIMayblHa, KEMCITYUILIIKTIH Maii/ja 60JyblHA XKOHE ajlaM KYKbIKTapbIHbIH
O0y3bLIybIHA 9Kesieni. OHbIH alTybiHIIA KW anropuTMaepi TpaHCIapeHTTi, TYCiHIKTi, kayanTsl
YKoHe peTTeJIeTiH 60JIybl THIiC, OYJ1 3TUKAJBIK oHe kayanThl KU xeHiHzeri mikipTasacrapaa
MaHbI3/bI AaJjies 6oaabl (Pasquale, 2015).

Keii6ip 3epTTeyiinep XKW KaTbICTbl KYKBIKTBIK, Macesiesiep/i TepeHAeTin 3epTTey YCTiHAE.
2015 x. Henp ynuBepcuTeTiig npodeccopn Jx.bankun California Law Journal xypHaibiHAa
»KapusJyaHFaH MaKaznacbiHZa XKW gaMbifaH callblH KYKbIK II€H TEXHOJIOTUSIHBIH «KAKTBIFbIChI»
epiiu GepeTiHi Typasibl allTKaH 6osaaThiH (Balkin, 2025). Os eki MacesieHi HaKTbLIal KOPCETTI,
6ipinmrici, KW xosimaHy 6apbICbIHAA, POOOTTapAbIH oOpeKeTi cajJapblHAaH aJaMAapiAblH
KYKBbIKTapbl OY3bLJIFAH COTTEri KayalKeplIiJiKk Maceseci, ekiHici, ajgamJapabl po6oTTap
a/IMaCTbIPFaH Ke3/ie «aJIMacTbIPy 9CepiHiH» OPbIH ajly MaceJieci.

O3iHiH «¥KacaHabl HHTEJJIEKT EH pOGOTTAP/Ab! KYKBIKTHIK peTTey: KOHIIeNTyasIZbl Heri3aep
>)K9He HOPMAaTHUBTIK cajjapbl» aTTbl MakKaJjacbiHAa H. [leTu «peTTeymi KOMOpoOMUCC» YFbIMbIH
6ipiHmi 6osbin yebiHABL. KelliH Gy y¥bIM ToyeKenAepAiH ajfblH ajdy TaciJiHiH Herisi peTiHzge
kosnmaHbiabl (Petit, 2017). Byrinze ochkl canajarbl KYKbIKTBIK peTTey MaceJsesiepiMeH
allHa/lbICaThIH TaHbIMaJ 3epTTeyllijiep KaTapbiHAa TypuH yHUBepCUTETiHiH mpodeccopsl Y.
[Naranno (Pagallo, 2013) »xoHe BamuHrToH yHuBepcuTeTiHiH npodeccops! P. Kaso (Calo, 2016)
6ap. Y. [larayio meH P. KasoHblH eHoekTepiH KM KYKBIKTBIK peTTey O0UBIHIIA aIFAlIKbI KoJIeM/Ii
3epTTeyJiepAiy 6ipi fen caHayFa 6oIafbl.

CoHbIMEH, KON TEreH 3epTTeyIIIepAiH Nikipi 60MbIHIIE, STUKAJBIK, )X9He KYKbIKTBIK PETTeY
KU TexHOJIOTUSAIAPBIH JaMBbITY KoHe KOJIJAaHYABIH akbIpaMac 0eJiiri 60Jibin TadbLaaabl. XKU-iH
MOpaJIbJbIK, 3TUKAJbIK HeMece KYKbIKTBIK, ayalnKepLliliri )KoK, COHABIKTAaH OHbIH apeKeTTepi
MeH ca/llapbl YLIiH »KayalnKeplliik apAalbIM aJaMAapFfa, KOMIAaHUSAIapFa XKoHe MeMJIEKeTTIiK
MHCTUTYTTapFa XKykTeseni. CoHZall-aK KeNTereH 3epTTey XKYMbICTapbIHbIH HaTWXeciHAe KU
TpaHCMApeHTTi, TYCiHIKTi, 9Ain, Kayinci3 xoHe ajaM KYKbIKTapblH 0y306aybl THIC JereH
TyKbIpbIMFa Kesin XKW asipiyiey >xoHe KoJiJaHy Ke3iHJe ayalKeplUiiKTI KaMTaMachl3 eTy
aflaMJapFa )KyKTeJlyl THIC JlereH HOTHXKeTeH KeJITeH.

3. 3epTTey aaicTepi
MakasiaHbIH, 9/jicTeMeJliK Heri3i peTiHJe AUa/IeKTUKAJbIK 9JiC KOJIJLAHbLIAbI, ajl 3epTTey
GapbICbIH/Ia CAJILICTBIPMAJIbI 9/1iC XKoHe KY»KaTTapAbl Tajuaay a/iici maiaanaHbLIAbL. Jlepekkesep
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petinze KU aTukanblK oHe KYKbIKTBIK MaceJsejiepiHe apHasiFaH OTaHABIK *KoHe IleTesAiK
aBTOpJIap/bIH 3epTTeyJiepi KOJMJaHbLIIbL. O/e0HU oJy dAicTeMeci KosiaHy 6apbIChIH/A FhIIBIMU
MakKajaJjap, KiTantap, ecentep, HIeTeNAiK TaxKipube KoHe KOpropaunusiapAblH, KyKaTTapbl
TanganbLgbl. Jepextep KU a3ipsiey xoHe KoAAaHYAbIH 3THUKAJBIK XoHe KYKbIKTBIK acleKTici,
«KaTaJl» XXoHe «KYMCaK» peTTey dJicTepi G0MbIHILIA XKyHeaeHipiai, )KoHe Je KayalKeplIiJik,
alIBIKTHIK, 941K, KeMCITYIIiTiK KaFujaaaphel Aa eckepingi. 3epTTey 6ipHele ayKpIM/Ibl KE3eH 1
KaMTbI/bl.

Bipinwi kesenze, KU Koa[aHyAbIH 3THUKAJbIK X0He KYKBbIKTBIK acleKTiJiepiHe KaTbICThI
FBUIBIMU MaKaJiajlap MeH eHbeKTepre 91e6H1 110y KaACAJbIHBII, TaaJay *KYMbICTApPbl XKYPri3iiji.
Conpaii ak, XKU a3ipsiey xoHe KosiaHy 6apbIChIH/AA TybIHJAUTBIH Maceseep/i TYpJli KbIpbIHaH —
SIFHU Oip 3epTTeylijiep 3TUKAIBIK acleKTiciHe KOHia 6eJice, 6acKanapbl KYKbIKTHIK, dJIeyMeTTiK,
»kayanTsbl KU MacesiesiepiH 3epTTereHi eckepisie OThIPbIIN Ta1AaHblI/bL.

ExiHwi Ke3eHJZe, caJbICTBIpMaJibl XK9HE KYy»KaTTapZbl TaJjAay o9JicTepi apKblLabl TypJi
MeMJIEKETTeD, XaJbIKapaslblK YUbIM/Iap MeH YJIKEeH Kopliopanusiap/a KabbliJaHFaH Ky»KaTTapFa
CaJIbBICThIpMaJibl TaJlay >KacaJbIHbIN, HOTHXKECIHJEe «KaTall peTTey» KoHe «KYMCaK peTTey»
aJlicTepi OOMBIHIIA XKYie/leHTeH KECTe KypPacThIPbLI/bL

YwiHwi Ke3eHJe, KOHTEHT-Tal[ay oAici HerisiHAe XasblKapaJiblK, YJATTBIK JAeHreunzeri
Ky)KaTTap, CTpaTerusilap, 3STHUKaJblK MNPUHLUNTEP, YCTaHbIMAAp MeH CTaHZapTTap
»)KMHAKTaJIbIHBIII, CAJIBICThIPpMaJibl TYPAeE Tal4aJIbIHAbL.

KM canackiH peTTey YIUiH KaObUIJAHFaH eH aJifalllKbl KyXKaTTapAaH 6actamn Kasipri KyHri
Ky)KaTTapFa JeliH 3BOJIIOLUAIBIK diC HerisiHze Tasjay »KacasblHbII, TEXHOJOTUS JaMybIHbIH
TYpJli Ke3eHJepiHAe O6Y/ cajJlaHbl PETTEY/iH XaJbIKapaJsblK >XKoHe YJTTBIK TacuiaepiHgeri
e3repicTep kKepceTisireH. 3epTTey OapbICBIHAA XaJblKapaJblK YHBIMIAapAblH, COHBIH illiHAE
IOHECKO-nb1H «Recommendation on the Ethics of Al», OECD - HbIH «Al Principles», G7/G20 «Al
Governance Principles» cekinai ychlHBIMIAp, HycKayJap MeH HPUHIUMNTEPi, KekKe
MeMJIeKeTTep/iH Y/ITTBIK 3aHJapbl MeH cTpaTerusaapsl, Eyponanbik OgakTeiy Al Act cUSKTBI
KelleH i Ky»KaTTaphbl, YKIMETTIK eMec YABIMAAP/bIH, XKJHE KaCibU KaybIMACThIKTApPAbIH, COHbIH,
iminge IEEE 7000 cepusickl «3THKaJbIK >Xobasiay cTa”HgapTTapbi», ACM, IAPP - «KHU
a3ipsieyuriiepiHiH KocibW 3THKaJbIK KOJEKCTepi» CeKiaAl 3TUKaNbIK >XKoHe TeXHUKAJBIK,
CTAHJAPTTAphl, ipi TEXHOJIOTUSJIBIK KOMMAHUsJIApAbIH, sFHU Google-niH «Responsible Al
governance rules», Meta-HbiH «Al Governance Framework» koprnopaTUBTiK KojeKcTepi MeH
»kayanTtbl KU crangaptrapsl Tanganbsuibin 3eprreninai (OECD, 2019; IEEE, 2021; European
Commission, 2021; Meta, 2023; Google, 2023).

Tanzay HerisiHZe KOpTbIHAbLIAD CUHTE3/eJiI, KaJ/llbl TeHAEHUMAIap MeH 3epTTeyllijep
apacbIH/JaFbl KOHCEHCYC, COH/Iali-aK 63eKTi Macesiesiep aHBIKTa/NAbl, 6yJ1 6ap 6imimzi xyleneyre
’)KOHe 3TUKaJbIK XoHe KYKbIKTBIK KaFuJasapAblH NpaKTUKaJa KajJad KOJJAHBLIbIN aTKaHbIH
KepceTyre MyMKiHAiK 6ep/ii.

4. Hotmxesnep

dJieMAiK Taxkipubere cylieHcek, Ka3ip KenTereH yibIMAap HUHHOBALUSIBIK KbI3METTI XKy3ere
achIpy/iblH, 0apJiblK, caTblIapblH/A, UJesl TeHepalUsiChl, TAyKeJJep/i aHbIKTAy >kKoHe Gafasay,
pecypcTapabl 6eJty, eHiMi eHipy *koHe caTy KesiHge KU keH Kosganaabl. JerenmeH, OHECKO
ZIepekTepi 60¥bIHIIA, reHepaTUBTI XKU Gesrisi 6ip asieyMeTTik MyMKiHAIKTep/Ii apTThIpa ajJaThIH
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6oJica [ja, OHBIH JKaJFaH aKNapaTThl KypacTbIpy JKoHE TapaTy, KyHHus JepeKTep/iH TapaThll

Xibepy CUSKTBI TAyeKeJJlepre 9KeJy }KoHe aBTOPJIbIK KYKbIKTHI 6y3y Kayini 6ap (UNESCO, 2024).

OpUHe,

KU 6ip xaFblHAaH WHHOBALUSJIBIK MPOIECCTi

XKeaesJeTin,

UIBIFBIHAAP/bI

TOMeHIeTyTe oKeJseZi, 6ipaK eKiHIII >XaFblHAH WHHOBAIWSJBIK KbI3METTiH THIMAIIri MeH

Kayinciszirine Tikeselt acep eTeTiH O6ipkaTap MaHbI3/bI

MaceJsieJiepMeH KaTap Xkypezi (kecte 1).

3TUKAJBIK JHE KYKBIKTBIK

Kecrte 1. HHOoBauusablk MeHemkMmeHTTe KU KosmaHy GapbIChIHAQ TYBIHAAWTBIH 3THKAJBIK JKOHe KYKBIKTBIK
MaceJesiep.
Table 1. Ethical and legal problems arising in the process of applying Al in Innovation management.

Ne  JTHKaJIBIK acneKTijiepre KaThICThI MaceJieJiep KYKBIKTHIK, aclleKTijiepre KaTbICThl Macesiesep

1 ANTOpUTMAED/IH )XYMBICBIH/A ALIBIKTBIK ITeH Keke fepekTepAi KopFray - MHHOBALIUAJIBIK,
TYCIHIKTIJIIK HAaKTBI eMec — kenTereH KU npolecTep 6apbICbIHAA KJIMEHTTEp HeMece
TEeXHOJIOTHUAIAPHI «Kapa KOIIK» CUSAKTBI 2KYMbIC KbI3METKePJIEPAIH XeKe JiepeKTepi KeJsiciMci3
iCTeWTIHAIKTEH MeHepKepJiep HaKThl MiHAEeTTep »KMHAJIBII HeMece Nai/jaJaHbLIbIIN 3aHHBIH,

MeH MaceJIeHi AyphIC TyciHGen i. HoTmxkecinge 0y3blIybl MYMKiH. HoTHXKeciHze yiiKeH

KaTe LieliM/ep KabbIJaHbII, KbI3MeTKepJiep MeH  alblINyJ/iAap, coT icTepi, yiibIMFa fiereH ceHiMHIH
WHBECTOpJIap/blH YIBIMFa leTeH CeHiMiHiH TeMeH/eyi OpbIH ajafbl.

TeMeH/ieyiHe oKeJel.

2 JMCKpHYMUHALUSHBIH OpPbIH a/ly ToyeKeJi — 3uaTkKepJ ik MeHUIKTI KopFay - KU keMerimeHn
WHHOBALUSIBIK X00aapAbl 6aFaiay Kesinge »Kaca/IFaH MHHOBalUsJlapFa aBTOPJIbIK KYKbIK KiMre
Kelbip alMaKTap/blH HeMece diies1 6aciibliapAbly, — GepineTini 6esricis, 6y ai wemiMin TannaraH
’)Ko6asiapbl TOMEH PpEUTHUHIKE i/iryi MyMKiH, Macesie. Ocbl KOJIaMChI3AbIK HOTHXKECIHAE
cajlAapbl UHHOBALUAJIBIK, 9/1eyeTTiH ToMeH/eyi KYKBIKTBIK AayJiap TybIHAAl, MHHOBaLUAIAp /bl
J)K9HE pecypcTap/blH TUIMCI3 6eJliHyiHe dKeJei. KOpfFay Kyp/eJeHin, HHHOBALUAJBIK KbI3MeTTep/i

>KY3ere acbIpy Texxese[i.

3 MeHeKepAiH kayanKeplliJliriHiyg ToeMeHAeyi — KU TexHOI0TUSIAPBI KOJIAAHY OapbIChIHAAFbI
MaHbI3/bl CypaKTapAblH 6ipuamace! XKU-ke TybIHJaFaH aKayJap MeH KaTeJliKTep yILiH
JleJlerupJ/ieHyiHiH cajapblHaH MeHepKepJiep »KayalnKepllijgik Macesiesiepi — aBTOHOMAbI
Kel6ip onepanusaiap MeH lemiM/ep yiliH KYPBUIFbLIAP/bl KOJJJaHy Ke3iH/le OpbIH a/lfaH
JKayanKepllijlik aiMan/ibl, HOTHXKeCiHAe KaTeJliKKe, allaTKa MeHepKep Ma, KYpacThIpyLIbl Ma,
KOpPIIOPAaTUBTIK XKayalKepLIiJlik TOMeH/eTill, 9J1/le KiM ayalnThbl eKeHi HaKTblJaH6aFaH.
HWIBIFBIHAAP Ke6eHil, STUKa/IbIK HOpMaJapAblH, HaTumxeciHge KapKblIbIK WIBbIFBIHAAD, COT icTepi,
OGypMaJlaHybl OpbIH aJafbl. Y/IKeH albINnyJ/ifiap Maceseci TybIHaW bl

4 JlepeKTep KyNUAIBLIBIFbIHBIH CaKTaJIMaybl — [llekTeyiep MeH CTaHAAPTTAp — Kap>Kbl, MEUIINHA,
JlepeKTep/ii 3TUKaFa KalIlbl )KHUHAY, NalalaHy 3HepreTHKa CUAKTHI cajajgap/ia HHHOBALMAJBIK,
XK9He TapaTy, »KeKe eMipre KoJI CYFy — caJifjaphl »ob6asap/bl )Ky3ere acbipy 6apbicbiHAa KU
ceHIMCIi3/liKKe >KoHe 9JIeyMeTTiK, KYKbIKTBIK naiajaHy YIIiH CTaHJAapTTap MeH JIMLeH3UANap /bl
aHXanAap TyAbIpYbl MyMKIiH. KaTaH, caKTay/bl MiHJeTTey KaxeT. Tajantap/bIy,

caKTaJIMaybl 3aHMeH KaTaJl »ka3aJlaHybl THIC.

5 OJIeyMeTTIK >KoHe 3KOJIOTUAJIBIK dcep/i [llekapansIK Toyekesazep — KU TexnosorusnapbiH

HeMKypaiibl 6aranay - KU kebiHe Kap>KbLIbIK,
CaHJBIK, KOPCETKIlITepre CyHeHei /ie })KOOaHbIH,
9JIeyMETTIK JKoHe 3KOJIOTUAJIBIK dcepJiepiH
eckepMmeiizi. Hotmwxkecinze, XK1 xxoFapsl TabbIC
9KeJIeTiH, 6ipaK 3KOJIOTHUSIFA 3USTH KeJITipeTiH
»K06aHBI XKY3ere acbIpblll, KOpIIaFaH OpTaFa Kayin
TeHiN, YAbIM YLIiH penyTalUsJIbIK ToyeKeaaep
OPBIH aJ1ybl MYMKIH.

KOJIaHy TypJi esfiepAe apTypJii 3aHJapMeH
peTTenyi MyMKiH. Bip enze 2K nHHOBaLUANDIK,
KbI3MeTTe KOJIJaHyFa PYKCcaT eTiITeHMeH, eKiHIIi
eJ17ie CoJl »k06aHbIH, HOTHKECiH/e nakija 60/FaH
VHHOBAIUSHbBI KOJIAHYFa PYKcaT 60JIMaybl MyMKiH.

EckepTy: aBTOpJIap JepeKkke3aep HeridiHje KypacTbipFaH Qian (2024), Slattery (2024), Rubtsova (2025), UNESCO
(2022).

Ochbl 3THUKAJBIK JKoHe KYKBIKTBIK MaceJseJiep/i TepeHJEeTin 3epTTey YIIiH MbIHaJ@i yII

CYpaKThbIH TeHiperiHzge »xayamn isgereH Aypwic: «KUW casaceiHza HeHi peTTey KaxeT?», « KU

caJlachlH KalllaH peTTey KaxkeT?» koHe «KU canackiH Kanai petTey KaxkeT» (cypert 1).
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KU canacbIHaa HEHi peTTey Kaxer?

KW memimMaepiHiH jkayanThUIBIFBIH, KOPIIaFaH OpTa MCH aJaMfa 3USH
KEIIMEYiH, KCKe JepeKTepi KOPFayabl, alrOPUTMICPIIH AIlIBIKTHIFBIH,
aJaM KYKBIKTapBIHBIH Oy3bLTMayBIH 0acKa Jla 3TUKAJBIK XKOHE KYKBIKTHIK
CYpaKTapAbl peTTTey

7KH canachlH KallaH peTTey KaxkeTr?

KU o3ipaeyneH, sFHE KO [IEH ASPEKTEPACH OacTall KoJIIaHy MCH
canyapra JAeiiH KOFamMIarbl Kayilci3ikke, KYKbIK CaKTayFa,
EPKIHIIKKE KOHE 9MIIICTTIIIIKKE acep €TeTiH 0apiIbIK MPOoIeCTep i
peTTey Kaxer

KU canachlH Kajiail perrey Kaxer?

KU canachein peTTey XalblKapalblK YHBIMAAPIbIH YCTaHBIMIAPHI,
3aHIAPHI, STUKAIBIK TPUHINITEP1, YITTHK KYKBIKTHIK HOpMaap,
TEeXHUKANBIK CTAHOAPTTAp JKOHE OacKa Ja d9JicTep KUBIHTHIFBI
HETI31HJIe peTTeNyl KaKeT

Cypert 1. KU canacelHIa STHKAIBIK )KOHE KYKBIKTHIK MOCEJIeTIepIi 3€PTTEY CYpaKTaphl.

KW canaceinga Heni pertey Kaxetr? KH canacelH peTTey azaMaap MeH KOFaMZbl
TEXHOJIOTHAJIapAbl Tepic MaijjajaHy cajjapblHaH TYbIHAAWTBIH BIKTUMaJ KayinTepAeH KopFay
yuriH KaxeT. KM KaTbicybIiMeH GOJIFaH KaWfbLIbl KaFaaubly 6ipi - Character.ai yat6oTnen
collJleCcKeHHEH KeliH aMepUKaH/bIK >KacecripiMHiH eJsiMi, 6yJ1 xKaFjall a3ipieyiisepre Kapchbl
KOFaM/JIblK HapasblIbIK TYAbIPbIN cOT ici Ko3fangbl. HaTwxkeci KU-HiH nalpaJsaHyuibliapFa
3MOLIMOHAJIJbI K9He NICUXO0JIOTUAJIBIK 9Cepi YIUiH )KayalKeplliiKTi HAKTbLIayAblH KaHIIAJIbIKThI
MaHbI3/ibl EKeHIH KepceTes.

Facebook (Meta) »xaHanbIKTap apHAChIHbIH, aJrOPUTM/Epi NaiAaaHyIbLIAPpAbIH Ha3apbIH
ayZapy YIUiH apHailbl aKnapaTThl 9/ieii TapaTyFra 6eiliM eKkeHiH KepceTKeH, 6y aITOPUTMAEPAIH
AlIBIKTBIFbIH 6aKbLIAy KQKETTIMIriH Ty ABIPABL.

Amazon koMmnaHuscbeiHblH Hiring Al - kagpnapApb! ipikTey yileci ailenfepAiH pe3toMeciH
TEXHUKAJIbIK Jlaya3bIMJapFa aBTOMATThI TYp/le KaObl1JaMal OThIpFaH, 6UTKEHI 6y aJITOPpUTM/Eep
epJjiep 6acblM 60JIaThIH JiepeKTep/e OKbIThLIFAH eKeH. Bys kafjail 6oJica ajJropuTMepAiy,
JAUCKPUMHUHALUSAHBI KaJlal KYLleNTeTiHiH KepceTKeH.

Tesla Autopilot KaTbicybIMeH 60JIFaH anaTTap aBTOHOM/bI KYpri3y Kayinciszirine KaTbICThbI
cypakTap TyfbI3[ibl. Bysn »xarmail 6acka Ja ocblHAad keJikrepzeri XKU-TiH KayanTbLIbIFbIH
KYILIEUTY YIlIiH HAKTbl CTAaHAAPTTAP/AbIH KAXKeTTIJIiriH KepceTeAi.

Deepfake-Bujieosiap ajlasiKThIK, CasiCM MaHUIYJALUsS KOHe O6efesre HYKCAaH KeJTipy
MakKcaTblH/a IIbIHAaWbIFA YKcac >KaJfaH OelHesep »kacay YIIiH mNalJajaHbLIybl MYMKIiH.
International Al Safety Report 2026 aepekTepiHe coiikec, cOHFbI 3-4 kb1 iminge KU Herisinge
»KacasiFaH KOHTEHTKe 0alJIaHBICThI aJlasiKThIK, alAay, AUCKpeJUTaLus XKoHe 6olcanay CUSAKThI
Kayin-KaTepJiep caHbl TYpaKThl TypZe apThin Kesefi (International Al Safety Report, 2026). Byn
ypaic 2-cypeTTe KepceTiJreH.
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Cyper 2. OECD «Al Incidents and Hazards Monitor» fepekTep 6a3acblH/ia TipKeJreH «kKOHTEHT
reHepanuscblHa» KaTbICThI oKuFasap canbl (DSIT, 2026).

Ochl KaFjaillapiblH GapJIbIFbI 2KoHE 6aCKa [l dJIeyMeTTiK, KYKbIKTBIK, 3TUKAIBIK MaceJsieep
KU canacelH fepey peTTey/liH KaKeT eKeHiH KepceTe/i.

KU canacein Kamas petTtey KaxkeT? XKW TexHOI0rUsA/IapbIHBIH 93ipJieHYi, JaMybl, KOJIJaHYbl
HOTIKECIHJIe TYbIHJAUTBIH cajjapFa OGalJlaHBICTBI OPbIH aJaTblH ToyeKesjep OyJ casaHbl
3THUKAaJbIK XK9He KYKbIKTBIK TYPFbIJaH PeTTeYAi KKeT eTill OThIpFaHbl aHbIK, KU xKyilesepiHe ToH
OCbl ToyeKesAep/iH mNaiga GoJybIHbIH Heri3ri ce6ebi — TeXHOJIOTHSIHBI 33ipJeyaeH Gacrar
KOJIJaHy Ke3iHe JeliH TayeKesJepAl canajbl TypZe aHbIKTaMay, CajJapblH TaJjjaMay >XoHe
oslapAbl TUIMAI 6ackapmay. SIFHH, ockl Toyekengepai KU emip nukJIiHiH 6apJblK Ke3eHIepiHae
»KOI0 HEMeCe TOMEH/ETY Kepek.

IOHECKO pepekTepi 6oiibiHmma KW GalaHBICTBI TayeKeJJep YII Kypamjac OeJiiKTeH
typaabel (UNESCO, 2022, Franchomme & Jazottes, 2021): agamMaap/ blH OpHbIHA MallWHaJAp
OPBIHJIANTBIH XXYMBICTBIH, K66eilyi; 2keKe TYJIFaHbIH TayeJici3/jiriHe acepi, aTanm alTKaH/ia OHBIH,
epKiHAiri MeH Kayimncidgirine KaTbICThl; aZaM3aTTbl 3UATKEpPJiK MallWuHajap aJMacTbIpy
crieHapuiti. 2024 . Kapaia aiblHZa JKOHOMHUKAJIBIK bIHTBIMAaKTACThIK MeH JaMy yibIMbI (DbIY)
a3sipsiereH OGasHJAamacbiHAa KW canacelHZa TybIHAAYbl MYMKIH ToyeKesJJepAi KeJsecigei
kaTeropusiiapra xiktered (OECD, 2024):

1) KU TexHoJIOTUsIaphl 3USHABI KHOepOeICeHATIKTI XKoFapblIaTy Kayili;

2) MaHUIYJSALUS, KaJFaH aKnapar 6epy, aJasKThIK JaMybl HOTHXKECiHZE TYbIHAAWUTBIH
9peKeTTepAiH AeMOKPaTHsI MeH dJIeyMeTTiK OipJiikke 3UsIH KelTipyi;

3) 2KM xy#enepiH a3ipJiey oHe eHri3y apbicbl XKW TeXHOJIOTUsJIapbIHBIH Kayilnci3airi MeH
CEeHIMJiJIirine caJblHaTbIH MHBECTULIMAHBIH, TallllbIJIbIFbIHA 9KeJy Kayilli;

4) XU xyitenepiniH MaKcaTTapblH MYAJeJi TapanTap/blH Kajaybl MeH KYH/bLIbIKTapbIMEH
TeHEeCTIpy 9/iCTePiHiH XeTKIJNIKCi3ZliriHeH KyTnereH 3usiH OpPbIH alybl;
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5) 6uitikTiH KOMIIaHUsIap TOGHI HEMeCe eJljiep/ie MOFbIPJIaHYbl;

6) KU cebebine 6ailJIaHBICTBI allaTTAP/bIH OPbIH alyhbl;

7) NHBA3UBTI 6aKblIay/blH OpPbIH a/1ybl )K9HE KYNMHUAJIBLIBIKTBIH OY3bIIYbI;

8) XKW paMbITy OKbLIJaM/bIFbIHA

iece anMaWTBIH 6Gackapy MeXaHH3MJepi MeH

MHCTUTYTTapPAbIH OPbIH alybl;

9) xeTkinikTi TyciHikTe eMec KU xyiienepi cebebiHeH xxayanKepUIiIiKTiH 6ypMaJiaHybl;

10) MeMJIeKeT iiHAeri MeMJIeKeTTep apacblHAAFbl TEHCI3IiKTiH HeMece KeIeHJTiKTiH apTyBbl.

backa fa kemTereH 3epTTeyllisiepAiH MNiKipiHLIe ToyekeaAeplAi TeMeHJAeri 2-kecTene

KepceTinrenzei xxikreyre 6oJaasl (Slattery, 2024, UNESCO, 2022).

Kecre 2. XU canaceiHga TybIHAAYbl MYMKIH TOyeKeep.
Table 2. Potential risks in the field of AL

Ne  TayekeJs TYpi CunaTTamMacsl
1 TeHci3mikTiH oecy KW mopeniH KaTe OKBITYy caiJapblHaH afaMJAapAblH 6eurini 6ip TomTapbiHa
ToyeKeJi KaTbICThI JUCKPUMHUHALMAHBIH OPbIH alybl
2 AKnapaTThIH KU xylenepiHiH ocangblFbl ce6ebiHeH jKeke JlepeKTep MeH 6acka [a
KYNUSAIBLIBbIFbIH aKnapaTTbIH Tapamn KeTyi
JKOFAJITY ToyeKeJli
3 KU AnamaappblH ic opekeTiH MaHUINy/ALMANAYy MaKcaTblHJQ, HeMece ajaM3aTKa
TeXHOJIOTUsJIapbIH Kapcbl Kapy peTiHJe KOJIJaHy, JAeHCayJblK CaKTay caJjacblHAa aBTOHOM/IbI
Tepic MakcaTTta poGOTTHI KYpbUIFbUIAPABI NMaifasaHy 3THKa MeH CeHiMre KATBICThbl eJieyJii
naijasany Kayni alaHJaymblIbIK, TYAbIp/AbI, MaceseH FaiabiMaap KU TexHosiorusapbl ajaMHbIH
bUBUKAJIBIK JKoHE NCUXWKAJbIK TYTACTbIFbIHA 3USIHBIH TUri3yi MyMKiH Jen
aJlaHAau/bl.
4 9JIeyMeTTiK )KoHe AJaMJap/iblH KYMbBICBIH OPHBIH >KOFAJTYblHA 9KeJseli, 6y/ apUHe dJIeyMeTTiK
3KOHOMUKAJIBIK Tepic TYPaKChI3AbIKTbI TyAbIPYbl MYMKiH
acepJiepAiH
TayeKeJsjepi

Eckepty: Slattery (2024), UNESCO (2022) nepekkes Heri3iH/e KypacTbIpblIFaH.

opuHe, KU canacelHAaFbl 6y TayeKeagepAl TOMEHAETY YUIiH HAKThI KYKbIKTBIK HOpMaJiap
MeH CTaHJapTTapAbl d3ipJjey >KoHe eHri3y KakeT. AJIrOpUTMJEpAiH allbIKTbIFbl MEH TYCiHIKTI
00JIybIH KaMTaMachl3 eTy eTe MaHbI3/bl. KU KosijaHy 6apbIChIHAA TYBIHAAWTBIH GYJ 3TUKAJIBIK,
»)KoHe KYKBIKTBIK MaceJieJiep i ey YiliH, AFHU aITOPUTMEpAiH allbIKThIFbl MEH TYCIHIKTLIITH
KaMTaMachI3 eTe ajaThlH, 93ipJeyllisiep MeH naigananywbliapra 2KHU-neH xyMmbic icTey Ke3iHze
3THKAa MEeH KayillCi3fiK MpuHUUNTEpiH YHpeTeTiH, COHAAN-aK, a/laM KYKbIKTapbIHbIH OY3bLITybl
MYMKIiH 60J1aThiH )epyepae KU KosjaHyFa MEKTey KOSAThIH HaKThl KYKbIKTBIK HOpMaJiap MeH
CTaHAApTTap/bl 93ipJiey )KoHe eHri3y KaxkeT. by Macesesiep « KU casnaceiH Kaslail peTTey KaXeT?»
CYpaFrblHBIH TOHiperiHJe KapacThIpblaasbl.

KU canaceiHaFbl KYKBIKTBIK 3aHHaMa OONBbIHILIA 3epPTTEY >KYMbICTapbIMEeH alHaJ/IbICAThIH
Ctandopp yuuBepcuTteTiHiH «Al Index Report 2023» manimeTi 6o¥biHIIa, 2KU canacblH peTTeyuri
Ky:kaTTap caHbl 2016 bkl GipHellle FaHa KyKaTTaH, 2018 bkl 12 KyKaTKa, an 2023 KbLibl 37
KyKaTKa JeltiH eckeH (Stanford HAI, 2023). By canaHbl 3TUKANBIK )K9HE KYKBIKTBIK aclleKTiaepi
TYPFBICBIHAH XaJIbIKapaJblK AeHreije 6esncenfi petrrey 2017 xbuibl AKII-Ta KanudopHusga
Asunomap kKanacbiHza Future of Life Institute yiibimpacTeipbliybiMeH eTkeH «The Asilomar
Conference on Beneficial Al» koHbepeHnUsAa asFaliKbl 6acTaMackiH aiabl. Ocbl KOHbepeHLUs
HoTWXeciHZe asfal peT KU canacblHZa 3epTTey KYPrisyZiy «AsujoMap NpUHLUNTEpPI» Aen
aTtajaThlH HeTi3ri KafFujasjapbl MeH epexesepi KabbuigaHnael. bBysn npuHnunrtepre caih KU
)KyHeJiepi aflaM eMipiHiH Kayincisairi, epkiHAiri 2kaHe KyKbIKTapbIHbIH CaKTa/1ybl KaFUJajaapblMeH
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yHJeceTiHAeH eTilin »Ko6a/1aHybl KoHe JKYMbIC icTeyi kKepek. CoHbIMeH KaTap, KU apKbLIbl KOJT
YKeTKIi31/IreH 9KOHOMUKAJBIK 6pKeH/Iey OYKII alaM3aTThIH UTiIiri yilliH KeHiHeH TapaTbLIybl THIC
(Future of Life Institute, 2017).

KeliinHeH, Oy NpUHOUNTEPAI KOJJAHYZbl HAaCHXaTTAWUTBIH 6ipHellle MbIH FaJbIMAAp,
WHHOBAaTOpJIap, KacinkepJjiep MeH capamniubliap naiga 6oJsia 6acTajbl, oaapAbly iminae WioH
Mack, Google, Apple, Facebook, IBM, Microsoft cusikTbl KOMIaHUSJIap MEH aTaKThI TyJIFatapa 6ap
(Siau, 2022).

An 2024 x. TambI3 aiibiHAa KaobuiganraH HOHECKO-sbig “Consultation paper on Al
regulation: emerging approaches across the world» ky:xattapsiaga XKW famybiH peTTey Taciijepi
«KYMCaK, 9JlicTepieH», SFHU 3TUKaJIbIK HOpMaslapJaH 6acTall «KaTaJl d9JicTep», AFHU KYKbIKTBIK
peTTeyre 6arbITTajsfaH Tacingep perimeH kepcetiareHn (UNESCO, 2024). Coman 6Gepi KU
TEeXHOJIOTUSINIApbIH  KYpacThIpy »JKoHe KOJIAAaHYy[Abl peTTEeUTIH KeJsecijlel Ky»KaTTapAblH
YKUBIHTBIFbI KaJIbIIITaca 6acTazpl:

1. «KataH peTTey» aficTepi - OyJ Keke MeMJEKeTTepP MEH XalbIKapasblK KYpPbLIbIMAAP
KaObL1JJaFaH MiHJETTi CHIIaTTaFbl 3aH/Jap, HOPMATUBTIK-KYKbIKTBIK aKTiJiep, perjaaMeHTTep XXKoHe
caKTasIybl MiHAETTI TajanTap. 9JieTTe 60yJ aaictep, KU kacy MeH KoJIZJaHY/IbIH, YKaJIIIbIFa Oipaen
MiHAETTI TajanTapblH OekiTe[i >XoHe YHUbIMAAP MEH XeKe CyObeKTiep YIIiH KYKbIKTBIK
JKayalKepUIiKTIH IapTTapblH KaMTaMachI3 eTe/|.

2. «KyMcak peTTey» afiicTepi — 6y 9/1icTep YCHIHBICTAp AeHreliHIe FaHa bIKIAJ eTe aJaThIH
KOPHNOPATUBTIK KOJEKCTep, HYCKayJap, 3TUKa/blK NPUHLUITEDP. OPHUHE, «KYMCAK peTTey»
Tacingepi MeMJIeKeTTIK HeMece XaJbIKapasblK JleHrelie 3aHAbl KYlLIKe he eMec, Gipak oJiap
«Responsible Al» - aFHH, kayanTbl, Kayillci3 koHe ajJlaM KYKbIKTapblH caKTaWTbiH KU xkacay
TEH/IeHL[USChIH KaJbINITACTbIPyFa 6aFbITTAJIFaH.

By exi agic, 3-kecTese KepceTiireH/ el xKeKe MeMJIeKeTTep, TYpJli KypblIbIMAAp, YUbIMAAp
TapanblHaH iCKe acbIpblIa/bl:

- )KeKe MeMJIeKeTTep (3aHJap MeH CTpaTerusijiap apKbLibl);

- Eyponanbix ozak, (Al Act cUSIKThI KellleH/[i Ky>KaT apKblJibl);

- xaJblKapanablK yieiMaap (FOHECKO, OECD, G7, G20 cekingi ycbIHbIM/Iap, HYCKayJlap MeH
NPUHIUIITED aPKbLJIbI);

- yKiMeTTiK eMec yilbIMIap koHe Kaciou KaybiMAacTheIKTap (IEEE, ACM cekinfi aTUKaNbIK,
YKOHe TeXHUKaJIbIK CTaHAAPTTAp apKblJIbl);

- ipi TexHOJOTUAJBIK KOMINaHUsJIap (KOPMOPATHUBTIK KoJeKkcTep MeH xayanThbl KU
CTaHJAPTTaphl APKbLJIbI).

Kecre 3. KU perTeyiHiH >xahaHJbIK KypbIIBIM/Ap, )KEKE MeMJIeKeTTep, YHbIMAap 60HbIHIIA KeCTeci.
Table 3. Table of Al regulation by global structures, individual states, and organizations.

Ne KypsuibiMaap, . . . .
JKeke MeMIeKeTTep KaraHn petTey aaicrepi Kymcak petrey aaicrepi

1 Keke memsiekeTTEp v )KU-re KaTbICTHI YITTHIK 3aHJap v YJITTBIK 3THKAJ/IbIK KOJAEKCTED
v MiHzieTTi persiaMeHTTep MeH v/ CTpaTerusjiap MeH KOHLeNusaaap
»)KayankeplliJiik HopMasapsbl v XM Kayincisziri xeHingeri
v Xorapsl Toyekesi casanapra YCbIHBIM/IAp
JvneHsusaay (MeJUIMHA, KapXKbl, v/ EpiKTi cana/iblK cTaHAapTTap
KeJIiK) Xanonwus - cenimgi (trustworthy) KU
KpbITai - eH KaTaH MiHAeTTi NPUHLUITEPIH YCTaHAABbL.
HOpMaJsiap/bl KOJIJAHATBIH eJepAiH, Y/IbI6pUTaHUSA — KAHHOBAIUSHBI

KOJ11aylibl Tacia» (pro-innovation
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Eyponanbik Onak

XanblKapasblK,
yibimaap (FOHECKO,
OECD, G7, G20,
ISO/IEC)

YEY :xoHe Kaciou
KaybIM/JaCTbIKTap
(IEEE, ACM, IAPP, Al
Now Institute)

Ipi TexHOJIOTUABIK,
KOMIIaHUsAIAp
(Google, Microsoft,
Meta, IBM, OpenAl)

6ipi (anropuT™MAepAi Tipkey,
reHepaTuBTi XKU- i peTTey).

AKIII - (>xekesiereH wraTtap)
aBTOHOM/IbI XXYHesepre,
pO60TOTEeXHUKAFA KoHe aJITOPUTMIK
alIBbIKThIKKA KOMBIIATBIH TajanTap
KosgaHags! (Kanupophus, Helo-Hopk).
Kanapga, OxrycTik Kopes - KU
XyleJiepiHe apHaJIFaH Kayimnci3aik xkoHe
cepTuduUKaTTay 60MBIHIIA MiHAETTI
HOpMaJlapAbl KoJIJaHabl.

v' Al Act (asiemieri ajiFaliKbl 3aH)

v GDPR (aepekTepAi eHJey Tasantaphbi)
v/ ABTOHOM/bI K6JTiK, MeIMIIMHA,
KubepKayinciszik persiaMmeHTTEpi

v CE cepTudukaTtTay

v/ ABTOHOM/IBI XyieJjiepre apHaiFaH
Kelbip MiHJIETTi TeXHUKAJIBIK
pernameHTTep (Mbicanbl, UNECE WP.29
aBTOKeJIK Kayinci3airi)

v XasjblKapasblK KeJticiMzep

v BYY - aBTOHOM/IbI Kapy/ibl
naijjajaHyfa apHaJfaH XaJblKapasblK,
HOpMaJiaphbl.

OJleTTe KaTaJ dAicTep KoJAaH6an b,
ce6e6i YEY-HbIH peTTeyuii ekineTTiri
KOK,

KpI3MeTKepJiep MeH cepikTecTep yLIiH
IlIKi MiHAETTi KOPIOPaTUBTIK
epexeJiep, Kayincisaik xartamMmaaapbl
MeH CTaHJapTTaphl:

v Google - Responsible Al governance
rules

v' Microsoft - Responsible Al Standard
v Meta - Al Governance Framework
v IBM - Trustworthy Al Principles
Koram ymiiH MiHZeTTi 60/1Maca a, 6y
Ky’KaTTap KOMIIaHUS iIIiHAeri KaTaH,
TOPTIN KoHe GapJIbIK Ollepanusiap
YIIiH MiHAETTi 60JIbIN cCaHaIa/bl

approach), epikTi yCbIHBIMAAPABI
KOJIZaHa/AbI.

Cunranyp - Model Al Governance
Framework (epikTi cunatTa, 6ipak,
NPaKTHKa/Ja KeHiHeH KOJJaHbIa/ibl).

v Trustworthy Al Guidelines

v' Code of Practice on Disinformation

v High-Level Expert Group
YCBIHBIM/JApbI

v OnsafiH-miatopManap MeH
QITOPUTM d3ipJieyllijiep YIUiH epiKTi
KOJIeKCTep

v" IOHECKO - «»KacaH/ bl MHTEJIJIEKT
3THKAaChl 6OMBIHINA YCHIHBIM/AP»
(Recommendation on the Ethics of Al).
v OECD - xayanTsl XKW npuHIunTepi
(Al Principles), 40-TeH actam es
KaObl1araH.

v' G20/G7 - YKU-1i peTTey Typasibl
nekyapanusiap (Al Governance
Principles), xxayanTsl xaHe Kayinci3 KU
yurid npuHiunTep (Hiroshima Al
Process).

v ISO/IEC XU cranaaptTapsl (42001,
23894)

v IEEE 7000 cepusicbl (3TUKAJBIK,
»)006ajiay CTaHAApPTTaphl)

v' ACM, IAPP - XKU asipsieyiuisiepiniy,
K9CiOU 9 THKAJBIK KOJIEKCTepi.

v’ TayeJci3 ayuUT CTaHJapTTaphbl

v XanblKapaJsblK 3epTTEY
uHCcTUTyTTaphl (Al Now Institute, Future
of Life Institute) - Hopmanap,
ycbhIHbIMAp, «white paper»

Kymcak agicTepre aferTe:

v/ EpiKTi 3TUKaJ/IbIK IPUHIUIITED

v/ ALIBIKTBIK Typasibl AeKJapanusiap
v Kayincisik TypaJsbl epikTi
MiHJleTTeMeJlep KaTabl

EckepTy: aBTOpJIapM€H KYPaCThIPbUIFAH.

KenTereH ranbiMaap MmeH Mamanzap KU auii 63 6eTiMeH eHepTaObIcTap XKacayFa KabiieTTi
eMec Jen caHaigbl. bipak, 2016 x. anemzae The Next Rembrandt ewnimiHiyg maijga 6o0sybl
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amamgapabiy « KU mbiFapMalblIbIK eHOEKKe KapaMalbl» IeTeH CeHiIMiH )KOKKa bIFapabl. by
O6afFfiapsiaMa aTaKThl cypeTili PeMOpaHATTBIH calfaH CypeTTepiHe TasjJay acall, aJblHFaH
MaJliMeTTepre CylieHe OThIPHII, YJbl liebepAiH KblJIKaJTaMblHAaH KEM TYCHEUTIH CypeTTep caJiblil
wbiFa bl A, Canta-Kpyc KanndopHaus yHuBepcuTeTiniH npodeccopsl, komnosuTtop Jasuj Koyn
Bax, BerxoBeH, llloneH x9He 6acKa aTaKTbl KOMIIO3UTOpPJIApAbIH €HOEKTepiHeH KeM eMec
My3bIKaHbl ka3a asaTblH Emily Howell aTThl 6armapsama Kypacteipa ajnfad. KU fbLIbIM
cajacelHZA Ja ajlamjap/aH Kajiblcnaiabel — Watson 6aFaapsiamMachl HayKacTapAblH JepeKTepiH
>KMHaIl, COHBIH HeTi3iH/le HayKaCTbIH TeK KeKe 63iHe FaHa apHaJ/IFaH eM/iey KeCTeCiH xacal ana/bl.
Ctusen Taneppnig DABUS (Device for the Autonomous Bootstrapping of Unified Sentience) XU
)Ky#eci aflaMHBIH apaJjiacyblHChI3 6HepTabbIC Kacail asraH. bipak kentereH enzep DABUS-TiH
NaTeHTTiK eTiHiMAepiH KabbligaMaabl, ce6ebi KOIJAHBICTAaFbl MATEHTTIK 3aHAAp OTiHIM/e Tek
aZlaMJpbl FaHa eHepTAlKbII peTiHJe aHbIKTauAbl. Ocbl TycTa epikci3 KeJseci cypak TybIHJAN/bl:
OyJI FBLJIBIM MeH 6Hep TYbIH/bLIaPbIHA aBTOPJIBIK KYKbIK KiMre THecini? YKU GypbIHFbIJall KYKbIK
00beKTIiCi peTiH/e KAapacCThIPbLIYHI KEPEK I1€, dJ1/e 0J1 KYKbIK CyO'beKTici peTiH/e TaHbLIYbl KEPEK
ne? DABUS ycoinbiFaH naTeHTTiK oTiHiMAep KW TexHosrusasapblH Kacay MeH KOJJaHy
OapbIChIH/IA TYbIHJAUTHIH 3UATKEPJIK MEHIIIKKe KaThICThI GipKaTap KypAeJii cascu Macesenepai
KeTepin OThIp.

3UATKepJiK MEHIUIKTI KOpFay WHHOBALUSAJIBIK KbI3METTI bIHTAJAHABIPYIIbI Herisri
dakTopaap by 6ipi 60JbIN TabbLIaAbl. Kasipri KosigaHbICTaFbl 3UATKEPJIK MeHIIIKTI KOpFay
»Ky#eJiepi MHHOBalMsJIap MEH LIbIFAPMaUIbLIBIKThI BIHTAJAH/BIPY YIIiH OaFbITTaNFaH. /lereHMeH,
KW pambiraH caliblH MHHOBaLMAJApAbI Kacay NpoLeciHfe aZaMHbIH peJii, KaTbICy AeHrewui
e3repin KeJieci cypakTap aca MaHbI3/IbLJIBIKKA He OOJIBII KeJslesi:

- KU xyiieci xacarad KaH/ai fja 6ip TeXHOJIOTHUsIFA KiM aBTOp 60JIbII ecenTesieni?

- 2K aBTOPJIBIK KYKBIKKA KAThICThI KYKbIKTBIK KaTbIHaCTapFa KaHJal Aopexe/e KaTblcabl?

- yipiMaapga KU kyiesiepiH OKpITYy YIUiH aBTOPJIBIK KYKbIKIEH KOpFaJfaH JepeKTepAi
naiiaanybl KYK 6y3yLIbLIBIK 6OJIbIN caHaIa Ma?

- KU TybIHABLIAPEI aBTOPJIBIK KYKBIKTBIH OY3bLIybIHA YIIbIpai Ma?

- KM kosnpaHbicTaFbl 3UATKePJIiK MEHIIIK »KyleciHe Kaslald OpHaJIaCThIPy Kepek?

Kasip Eyponaneik KeHec koMuccusicbl »KacaHJbl HWHTEJUIEKTTI peTTey TaCculAepiH
HaKTbLJIay/Ja Kelibacuibl 60Jibln TabbliaAbl. Eyponasnsik [lapiameHTTiH «¥KacaHabl MHTe//IEKT
TeXHOJIOTUAJNIAPbIH  KypacTbIpyFa apHaJFaH 3UATKepJIiK MeHIUNIK KYKbIFbl»  TypaJibl
PesontonusaceiHAa WIbIFapMallblIbIK KbI3METTIH, €Ki TypiH axkbipaTazbl: KU keMeriMmeH agamzaap
»kacafaH koHe KW aBTOHOMABI TypJe >kacajfaH. Anai/ia, TybIHAbIJIApAbIH eKi Typi e Kasipri
yaKbITTa JeliH aBTOPJIbIK KYKbIKIEH TOJIBbIK KOpFaJMarFaH.

2019 x. kaHTapblHAA /JlyHUeXy3iniK 3USTKepJiK MeHIUiK yHbIMbIHBIH ([3MY) KU
caJlacblHAAFbl MHHOBALUSJIBIK KbI3METTEPAIH poJiHe apHa/faH ecebi kapusiiaHabl. byn KyxaT
MeMJIEKEeTTIK KoHe XeKe KypbLIbIMAapAaFbl casgcaTThl aHbIKTayFa »ayanThbl TyjaFajap yuid KU
MaceJieJiepi G0MBIHILA KaJIIIbl aKIAPaTThIK 6a3a 60kl TaobL1aAbl (WIPO, 2019). 2020 XbIIABIH,
Kapawacbigza /13MY «3usTkepJiik MeHIUIK oHe KU - yuwiHmi payH[» TaKbIpbIObIH/A allbIK
XaJIbIKapaJbIK, TaJKblIayFa 6actama 6epin «Revised Issues Paper on Intellectual Property Policy
and Artificial Intelligence» KyxatTaps! Tankbeuiaasl (WIPO, 2020). ComzaH 6epi, ocbl TaKbIpbINKA
apHaJsiraH 2024 . Kapalla ailblHa JeliH OH Tapayfa KeTKeH TaJKblIay »KYMbICTaphl XKYprisiiyze.
J3MY KU keMmeriMeH 93ipJieHreH 6HepTaObICTAp MeH WHHOBALMSJIBIK OHIMAEp/i Kesecigen
TypAe xkikTeitzi (kecte 4).
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Kecre 4. I3MY 6oiibiHiua KU keMeriMeH a3ipsieHreH eHepTabbIcTap MEH UHHOBALUSJIBIK 6HIMEpAiH XKiKTesayi.
Table 4. Classification of inventions and innovative products developed using artificial intelligence according to the

WIPO.
Ne KU Typaepi CunaTTramMachbl IllemimMiH TannaraH cypakTap
1 KN ’KaHa HeMece KU Mopenin naTeHTTeyre 60Js1a Ma, /e OyJI >Kail FaHa
MoJeJibAepi x)eTinaipinren KU MaTeMaTHKaJbIK 9/lic me?
HeMece aJicTepi, Moaenbaepi ABTOpabIK KyKbIK KU yurisepi MeH aaroputMmzepi yiiH

aIrOpuUTMZepi  HeMece aJiTOPUTMZEPL. KETKINIKTI KopFayAbl KaMTaMachbl3 eTe Me?

KW MopenbaepiH KOMIBIOTEPJIiK TEXHOJIOTUSHBI KOJIJAHY
apKbLJIbI J)KacalFaH eHepTabbICTapMeH 6ipJieit fen caHayFa 60J1a

ma?
KU kemerimen KU eHepTanKpllITBIK  OHepTanKbIlI KiM - fiepeKTep/i xkeTkizyui, 2KU mogenin
»KacaJFaH IpoLecTe KypaJ »kacay1ubl HeMece KU neci?
eHepTabbICTap  peTiHAe KU Kypan peTiHfe naiijasiaHFaH Ke3/le 6HepTaNKbIIITHIK,
nadgajaHbLIFaH JeHreline KOMbLIAThIH TajJanTap apTajibl Ma?
eHepTabbICTap.

KU Herisinge KU eHepTankbiThlK — Ochbl caslafjafbl 611iKTI MaMaH 6yJ1 6eHePTaObICThI KaiTa »kacait
KYpacThIpbIFA  MPOLECCTIiH 6ip 6eJsiri  amagbl Ma?

H 60JIBII TAOBLIATHIH

eHepTabbICTap ©HepTabbICcTap.

KN  xacaraH AJaMHBIH [laTtenTTik Kopray XKW >xacaraH eHepTabbICTapFa Tapaaybl

eHepTabbicTap  apasacyblHCh3 KU- Kepek mne?
HiH 63 6eTiHIIe [laTeHTTIiK 3aHJAap alaM/bl BHEPTANKBILI PETiH/Ee TaHY /bl
»KacaJiFaH Tasan ete Me, aaze XU xkykecin aBTop peTiHze aTayra 6os1a Ma?
eHepTabbICTaphbl XKU-Ti eHepTanKpI peTiHAe TaHY HEMeC TeK aJjaM/ibl

©OHEPTANKBIII peTiHAe aHbIKTAayFa KaHAaHl aprymeHTTep 6ap?

EckepTy: aBTOpJIapMEH KYPaCThIPbLIFaH.

KU kemeriMeH o3ipJieHTeH 6HepTabbICTap MeH HWHHOBAIUAJBIK OHIMJEPi aBTOPJIBIK,
KYKBIKIIEH KOpFay CypakTapbl aji Oipae 6ip KykaT apKpuLibl llelliMiH TannaraH. KenrtereH
eJZiepAiH 3aHHamacbiHa Tanzay KU »xacaraH eHiMJiepre aBTOPJIBIK, KYKBIKTBIH MIpTebeciH
aHBIKTAy CaJaChIHAAFbl KYKBIK ToXKipubeci aJi Zie KaJbIITACy CaThICBIHJA €KEeHiH KOepCeTTi.
AMepuKasbIK KYKBIK Kyieci FbIJIBIM HeMece 6HEP TYbIH/bICHIHBIH, aBTOPbI TEK aJlaM eKeH/iriHe
HerizgeareH. AKIll-Ta aBTOpJbIK KYKbIK TypaJjbl 3aH TeK «aBTOPJIbIK TYbIHAbLIApAbI» FaHa
Kopraigpl. 2022 . AKII-ThIH aBTOPJIBIK KYKbIKTAp 6acKapMachl >KacaHAbl HHTEJJIEKTTIH,
JlaMybIH eCKepe OTBIPBINl aJlaMHbIH, aBTOPJIbIK, KYKbIH KOpFay CypaKTapblH HakTbLIaabl. KU
KeMerTiMeH 93ipJIeHreH 8HIM/Iep «MeXaHUKaJIbIK KaHFbIPTYAbIH» HOTHXKeCI Me, a/1/ie « PU3UKAJIBIK
nimwiH GepreH aBTOPABIH, 63iHAIK LIBIFAPMALIbIBIK, TYKbIPbIMJAMAachl» Ma JiereH acleKTijeH
KapacThIPbLIA/IbL.

KbiTaliza, CuHranypfAa aBTODJBIK KYKbIK Typasbl 3a”Hgap KW »kacaFaH TybIHAbLIapFa
aBTOPJIBIK, KYKbIK 6epMeiifi. Peceit ®esepanusicbiHa KesieTiH 60JICaK, OHZAA Ja FbUJIBIM HeMece
eHep TYBIHABICBIHBIH, aBTOPbI TeK eke Tysafa Gosybl Tuic. (U.S. Copyright Office, 2022)
YieiOpuTaHusAAa Aa OyJ Cypak yKcac TypFbiaa petrTeniHeni, 1988 . «ABTOpPJBIK KYKBIK,
OHEPKICINTIK YJITiJiep JKoHe MaTeHTTep TypaJibl» 3aH/Ja KOMIBIOTEPJIIK TYbIHAbLIApFa apHaJIFaH
aBTOPJIBIK, KYKBIKTbl KOPFay KapacTbIpblLIFaH. ByFaH My3blka, eHep HeMece 9/iebU IIbIFapMa
»Kacayra 6argapsaMmananFaH XKW anroputm/iepi xkacaraH TybIHAbLIAD Kipei. By karjaiiia aBTop
KU emec, KyMbIC Kacay YIIiH KaKeTTi MaHUNyJdnMsIap >KacaraH agaM (93ipJsieyuii HeMece
6aFapJiamalbl) 60Jibin caHataabl (Bird & Bird, 2022).

Op TYpJli MeMJIeKeTTep/e, XaJblKapasblK YUbIMAap/Aa 93ipJieHTeH 3THKa/bIK HopMaJap/bl
cakTayAbl peTTelTiH KykaTTap KU ajamra xoHe KoFaMfa acepiH MopaJib, dAIJMETTINIK KoHe
»KayanKepIliJik TYpFbIChIHAH GaFajiayFa MyMKiHAIK 6epefi, aa eHJi FaHa JaMbll KeJie KaTKaH
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KYKBIKTBIK, peTTey »KyleJepi, 83 Ke3eriHje, a3aMaTTap/blH MyA/JeJiepiH KopFayAbl KaMTaMachI3
etin KW asipaeywisepi MeH naipana"yuibliapbl YUIIH HaKThl epexesiep OeJrijemn, Tepic
naiiaIaHy/IblH abIH a1a/ibl.

Bapsblk enpepnae XU oasipsiereH eHiMZepre aBTOPJIbIK KYKbIK Oepyre ThIABIM casaTbIH
epexesiep 6acblM eKeHiH eckepTKeH 6H. EBponanbik OpakThiH KU Typasbl 3aHbl 0Chbl canafjarbl
aJIeM/JieTi aIFalIKbl TOJIBIK KYKBIKTBIK KY>KaT OGOJIbIN TabbLIaAbl. 3aH - KacaH/Jbl UHTEJJIEKTTI
JaMbITYIbl KOJilay cascaThbl MakeTiHiH O6ip GeJiri, oFaH coHbIMeH Katap «KU casacblHAaFbl
WHHOBalusaap naketi», «Al Factory» »keHe « XKW GoiibiHIIA yisecTipijireH xocnap» Kipeji.
3aHHBIH KOJIIAaHbLIy ascbl OapJIblK CeKTopsap/bl (TEK 9CKepU CEKTOp KOChbLIMaFaH) >XoHe
»KacaH/Ibl UHTEJJIEKTTIH 6apJibIK TypsepiH KaMmTuzel. Kesiemzi 85 6anTaH TypaThiH ayKbIM/AbI 3aH,
KW Herisingeri apTypJii TexHOJOTUSIAP/bl, COHBIH iliHAEe 6eTTi TaHy KylesepiH, reHepaTUBTI
7KW, nunoTchI3 aBTOKeMIKTepAl koHe TaFbl 1a 6acKa eHiM/iep MeH KbI3MET TYpJepiH majansaHy
epexxesiepiH KAMTHUABL. 3aH TayeKeJiepAi 6arasiay ToCili HerisiHae 93ipJieHreH, oFaH coikec KU
TEXHOJIOTHsIJIapbIHA KATBICThl BIKTUMaJ TOYyeKesJepi Keseciel xikTese/i: KaObLIJaHOAUTbIH
TAYeKeJI; )KOFaphbl ToyeKeJ; TOMEH ToyeKeJs; MUHUMAaJAbI TAyeKeJl.

3aHFra colikec reHepaTuBTi KU Kyilesiepi alIbIKTBIK TaJlaTapblHA call 60JIybl KepeK. by
TajJanTapfa MOJeJbJiH KajJal »KYMbIC iCTeHTiHIH >koHe OHbl EO-HBIH aBTOPJIBIK KYKBIK
3aHHaMacblHa CO9MKeC KaJlal NaijajiaHy KepeKTiriH TYCIHZIpeTiH TexXHUKaJbIK Ky:KaTTaMa
93ipJiey K9He OHBbIH LIBIFYy Teri MeH Kypalus 3JicTepiH Koca, OKbITY YUIiH NaijaJjiaHblIaThbIH
Ma3MyH TypaJibl erKeu-TerKen/i ecentepi xxapusaaay Kipezi.

KaszakcTaH/a xacaH/ibl MHTEJJIEKTTI 3TUKAJIBIK XKoHe KYKbIKTBIK TYPFbIZIAH peTTey/le KaTaH
YKOHe KYMCaK d9icTep KaTap KosaaHbLiabl. Katas mapanap Kasakcran Pecniy6sinkacbiabig 2025
XK. «?KacaH/bl MHTEJJIEKT Typasbl» 3aHbIH/JA OEKITiJireH, OHJA TOJIBIK aBTOHOM/HbI XKyHesepre,
MaHUNYJIATUBTI TEXHOJIOTUSIAPFA KOHE KAChIPBIH JAePeKTep KUHAYFa ThIUbIM casly, COHAAN-aK
KN koHTeHTiHe MiHAETTI TypAe MapKUpPOBKA »Kacay »oHe Kayimci3Jik TajanTapblH €eHTri3y
KapacteIpbLiradH. CoHbIMeH KaTap, MemJekeT «Ludpasl Kasakcran» 6GaFzapJiamMachi,
«KaszakcraHza »xacaHZbl WHTEJJIEKTTI [JaMBITy TY:KbIpbIMJlaMachl», COHJAaW-aK cajlaFa ToH
CTaHZApTTap MeH 9/icTeMeJliK HYyCKay/IbIKTap NaijajaHa OThIpbIN, MHHOBaLUsJapAbl KoJlAayFa
*koHe KU TexHOI0TUSAIAPbIH JAMBITYFa KOJIalJIbl OpTa KAJBIITACThIPYFa OAFBIT aJlbIll OThIP.

JerenmeH, XKU canacel 60ibIHIIA HAKTHI KYKBIKTBIH XKYHEHiH aJ1i [ie TOJIbIK KaJbITacIayhl,
COHBbIH, iWiHAE 3UATKEepJiK MeHUIK Macesesepi ulemiyiMeliHlle >Kaalbl HHHOBAUUSJIBIK,
KbI3BMeTTiH, JaMybl KypAejeHe Oepeni. XU TexHosorussapbl KapKbIHAbI JaMbIl KeJje
»KaTKaH/BbIKTaH, 9pUHE 6apJiblK MeMJIeKeTTePAIH KYKbIKTBIK KyHeci )kacaH/ibl UHTEJJIEKTIH a/jlaM
KOMeTIHCi3 6HepPTaNKbIIIThIK OeJICEHAIIIT] apTybl MYMKiH/IiriHe JalbIH 60yl KaXKeT.

5. Tanakspuiay

3epTTey HoTHXKeJepi KepceTKeHAeH, KU MHHOBaLUANBIK KbI3MeT KOHTEKCTIH/E dJIeyMeTTiK
JaMy[blH eH Heri3ri ¢pakTopsl 60J1a OTHIPBIIN, COHBIMEH KAaTap >KaHa ToyeKeJAepAiH KahHapkesi
e 6oJia anazabl. bip »karbiHaH, KU agaMsaT emipinzeri 6ap/blK canajapFa JeHcayJblK CaKTay,
6i1iMm Gepy, eHpAipic, KbI3MeT KepceTy XoHe 6acKaZia 9JeyMEeTTIK >XK9HE 3KOHOMMKAJIBIK
npoLecTepre eHimn, oJlapAbl afaM3aT KOJJAaHybl YUIIH KeTiNAipil, OHTaWJIaHAbIPbIN KeJseji.
ExiHwi >xafblHaH, J9J1 OCbl TYCTa 9JE€yMEeTTIK TeHCI3JIKTi, »XYMBICCbI3JbIKTbl  JaMbITHIII,
JUCKDUMUHALMA MEH JiJNIeTCI3AIKTIH, 3THKaJblK, KYKBIKTBIK MaceJesiepAiH, TYbIHJAybIH
KyLieiTin oTblp. KentereH 3epTreyiuisiepaiy nikipidine, 6y TakblpbinThl, sFHU KU a3ipiiey meH
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KOJIJJaHy GapbIChIH/A TYBIHAAUTBIH MaceJiesep/li 3TUKAJBIK XoHe KYKbIKTBIK TYPFbIIaH HAKTHI
IIEeKTeN OTBIPBIN LIellKeH Aypbic. OWTKeHi, KU a3ipsiey MeH KoJsijaHy Ke3iHje maiijja 6oJsiFaH
Kelbip MacesiesiepAii TeK 3TUKAJBIK TYPFbIAH FAaHA, «KYMCaK» dJlicTepMeH, ajl Kelbip Kypaesi
MaceJiesiepAi KYKbIKTBIK TYPFbIAH «KaTa/» d9/licCTepMeH peTTey Heri3iHJe FaHa WHHOBALUAJIBIK
KbI3MEeTTi bIHTaJIAHBIPBII, OHbIH HOTIKEJEPiH aZlaM3aT My/iJieci YILliH TUiM/i KoagaHyFa 60J1a/1bl
(Calo, 2016; Dignum, 2022, Balkin, 2025).

Kazip, 6y/1 TakbIpblll GOWBbIHIIA KEH MacIITaOThl 3epTTeyJiep KYpPrisisim, XaiblKapasblK
YHBIMAAP/bIH, KYKaTTaphl TAJKbIJIaHbII, KAObLIJAHBII XKAThIP, IeTeHMEH OyJ1 MaceJie dJ1i TOJIBbIK
memimid TannaraH. « KU a3ipJiey xxoHe KoJi1aHy 6apbIChbIH/AA TYbIHAANUTBIH TayeKeaep 6y/aH api
KaJiall »kaHapazpbl?», «KW aTkapFaH ic-apeKeTTiH HoTHKecCiHe KiM >kayanTbl?», «Kal Tycta KU
HaFrbl3 KaXXeTTi KeMeKIli, a1 Kal xepJie 0J1 3UsH KeATipyIli?», « AJITOpTUTMAEpAIH »KYMBICBIH/A
alUBbIKTBIK [eH TYCIHIKTINIK KallaH KaMmTaMachbl3 eTineni?», «XKW kemeriMeH xacaifaH
WHHOBAalMsJapFa aBTOPJIbIK KYKbIK KiMre Gepisiefii?» JereH »oHe 6acKa /ja KeNTereH cypakrap
aJ1i menriiMereH. MakaJsiafiafbl 3epTTey HOTHXKeJlepi KepceTKeHAeH, OyJ1 MaceseHi XabIKapasblK,
JeHreiae 6apablK MeMJIeKETTep, YUbIMAp YIUiH MiHJETTi HAaKThl CTAHZAPTTAp, HYCKAyJIBIKTAp
MeH 3aH/|ap apKblLibl peTTereH a63as (Helbing, 2024).

Kannel, KU KosijaHy cajlacblH 3THKAJbBIK, )K9HE KYKBIKTBIK TYPFbIAAH peTTey OOMbIHILIA
XKYPri3iireH aNAbIHFbl 3epTTeyJepMeH CaJbICThIpFaHJa  3epTTey OapbIChIHAA aJbIHFaH
HoTmxesep «Responsible Al» KoHIENIUsSCHI KaFUJaJapblHA XKaKbIH el auTyFa 60J1a/ibl. 3epTTEY
HOTHWXKeJlepi KepCceTKeHJeH, eke MeMJiekeTrTeple, Eyponasnbik Ofakra, ipi TeXHOJOTUSJIBIK,
kopnopanusaapaa, IOHECKO, OECD, BYY cusiKThl XaJblKapasablK YHbIMJApJa KaObLIJaHFaH
Ky’KaTTap/a Heri3ri akIeHT allbIKThIK, eCeNTiNiK MeH aJjaMfa GaFbITTaJFaHAbIK 6GalKalazabl.
JlereHMeH, OyJ1 Ky>KaTTapAblH Kebici aJii ie 60Jica YChIHBICTApP MEH LIEKTeYJep AeHTeHiHae FaHa
»Ky3ere acbipblibil OThIp. KW a3ipsiey, Ko/ijaHy HOTHUKeCiHZEe OpblH aJaThblH dJIEYMETTIK,
3KOJIOTUAJIBIK, 3KOHOMHUKAJIBIK ToyeKe/JJepAi TeMeHJeTy, TyblHJaFaH Jay-KaHXaJJap/bl,
3UATKEPJIiK MEHILIIK MaceJiesiepiH 1Ielly aicTepi MeH »0/14apbl HAKThLJIAHOAFaH.

3eptTey HaTmkesepiHiH KasakcrtaHHHbIH KU »xoHe UupJbI JaMy cajlacblH pETTeY
OOMBIHILA XKYHeJsi MeMJIEKETTIK casicaTThl KaJbINTACThIPY 6GapbIChbIHAA MaHbI3bI 30p. Mbicassbl,
Eyponanbik Ogakra KU KosijaHy 60ibIHIIA KaObLIJaHFAH KyKaTTap/AblH CaHbl 8Te Ko, 6yJ1 6ip
»KaFbIHAH KOJIJIaHYLIbLIAPAbIH JlepeKTepiHiH aFbll KeTyiHeH, [UPJBIK Kayiln-KaTepAeH KoHe
06acKka [a aZiaM KYKbIKTapblHbIH, Oy3bIybIHAH cakKTaW/bl, Gipak Oip »karbiHaH KW gamybiH
TexxeiZi. Kasakcrangblk npaktukara yHincek, 2K KosijlaHy bl peTTENTIH, leKTeWTiH 3aHHaH
b6acka KapamalbIM KYXXaTTapMeH HYCKAYJbIKTap, CTaHAApTTap >XOKTBIH TYCbl. OPHHE, OChI
cebenTeH OoJsiap, UUOPJBIK TEXHOJTHSJIAPD MeH acaHJbl WHTEJJIEKTTI KOJJaHy OOWBIHILIA
KasakcTaH KenTereH pedTUHITEP/iH aJAbIHFbI KaTapblHAA. /lereHMeH OyJ1 KyaHbIIIThIH eKiHLIi
»afbl Aa 6ap, oy KU peTci3 KoJijlaHy GapbIChIHJA 3THUKAJBIK KOHE KYKBbIKTBIH, MaceJseJiep/iH,
epuyi. COHABIKTA, KbICKA Mep3iM illliH/e KacaH/bl UHTEJJIEKTTI 93ipJiey )koHe KoJ1JaHy bl pETTEY
OOMBbIHIIIA KeLIbaclibl OOJIBIN KeJsie XKaTKAaH MeMJIEKeTTep/iH, ToKipubeciH ecepe OTBIpbIN
Kasakcranja KeleH/ii MeMJIEKETTIK casicaTThbl d3ipJiey, aTan auTKaHAa, KU xkyiesnepiHig Toyeken
JleHTrelJiepiH aHbIKTAy, aJropuTMJepAi Oakpliay, Garajay >XKoHe cepTHQUKATTay TETIKTepiH
eHTi3y, lepeKTepAi KopFayFa xKoHe TayeKeJiJiepi 6ackapyFa 6aFbITTa/IFaH ilIKi cTaHAApTTap MEH
KOPIOPATUBTIK casicaTTap/ibl 93ipJsey, COHAAN-aK 0J1ap/ibl KOJIIaHY YIIiH xKayanKepuIiiikTi 6eKiTy
KaxkeT. Bys acipece GM3Hec MeH TEXHOJIOTUSAJAP/bI, WHHOBALMAJAP/bl bIHTAJAH/JBIPDY MeH
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asaMaTTapAblH KYKbIKTapblH KOpFay apacblHJaFbl Tele-TeHJIKTI KaMTaMacbl3 eTy YILIiH eTe
MaHBbI3/bl.

CoHbIMEH KaTap, 3epTTeyze GipkaTap LeKTeyJiep 6ap, oJap MaKaaa/Ja FbLIbBIMU 9iebUeTTep
MeH Xa/blKapasblK YHBIMAAPJbIH KYKaTTapblH TaJKbllay OacbIMbIpaK, aJ 3MIMPHUKaJBIK
JlepeKTep LIEeKTey i TYPFbIAAH KoJlaHblIFaH. OcbliFaH 6alJIaHbICThI Kesleci 3epTTeyAiH MyMKiH
60J1IaThIH 6aFbITTApPhl 9/1eyMeTTIiK cayajHaMa/lap MeH capanTaMaJiblK cyx6aTTap *KYprisy, HaKThI
TEeXHOJIOTHSJIBIK KOMIAHHAJApAbIH HHHOBAUUAABIK Kbi3MeTiHZe KW KosjaHy 6apbIcblHAA
TYbIHAAWUTBIH MaceJsejiep/i NpaKTUKaJbIK JeHrehJe Tajajay, coHJal-aKk KasakcTaHHBIH
aseyMeTTiKk cajnacbiHa KW TexHosorusiiapblH eHri3y epekiiesikTepiH 3ephesey 60JibII
TabblIabl.

6. KOpBITBIHABI

Kacanbl HHTENNEKTTI UHHOBALUAJBIK KbI3MeTKe UHTerpalusiay aFAalblHAa 3TUKAJBIK,
»)K9He KYKBIKTBIK peTTey MaceJiesiepi epekile peTTeyai KaxeT eTefi. 2K KaTbICybIMeH kKacalfaH
9p 6ip »kaHa eHIM, 0J1 6HIM/i KOJIJIJaHY Ca/IZiapbl YIIiH KayanKepIIiTiKTi alKbIHAAH ThIH KYKBIKTBIK,
HOpMasiap/Abl 91 JAe 6oJica TOJBIK JAadblHJajMaFaH. HOpMaTUBTI-KYKbIKTBIK Ky:KaTTap MeH
3TUKAJIbIK, epexKeJsiep/iH, TalllbUIbIFbl XacaHAbl MHTEJJIEKTTI YUbIM KbI3MeTiHJe NaljaniaHyFa
e/loyip KubIHAaTazAbl. HaKThl KYKBIKTBIK IleHOep OoJiIMaFaHAbIKTaH, KoMmmnaHusiap KU
KyHeJiepiHiH apekeTTepi YILiH KiM ayanThl 60/aThIHbIH 6iIMEN/i, COHABIKTaH He OYJ caJlaHbl
GeJiceHA] Urepyre acbIKNaibl He 3aH OY3YUIbLJIBIKKA 9KeJreH Jaysapfa Tam OGOJIbIN KaTa/bl.
CoHBIMEH KaTap, 3TUKaJIbIK CTAaHAAPTTAPAbIH 00/IMayhl JUCKPUMHUHAIMS MeH KbI3MeTKepJiep MeH
KJIUEHTTep/liH CeHiMiH XOofaaTy KaymiH TyAblpazbl. KU KabbuigaraH menriMepai 6axbliaay
CTaHJAPTTapbIHbIH 60/1Maybl KW TexHOIOTUSAIApbIH GU3HEC MpoLecTepAi oHTalnaHAbIpyFa, HR,
Kap>Kbl HeMece MeJJUIIMHA CUSIKThI ce3iMTaJl casajiapZa KoJJlaHy KUbIHFa COFajibl. ByJ coHlaii-ak
alIBIKTHIK TeH 3aHbLIBIK KAFUJATTaPbIH CAKTAy 6Te MaHbI3/[bl 60JIaThIH MEMJIEKETTIK JieHTel /e
7KW enrisyre ge kegepri kentipeni. Conapikran, KW ThiMZi JaMbITy yIOiH OHbl NauAalaHyZbl
peTTeNTiH, MUCKpUMUHALMSAFA >XKO0J OepMeHTiH, aJlaM KYKbIKTapblH CaKTall >oHe Jepbec
JlepeKkTepAi KOpFalTbhIH KYKBIKTBIK *X9HE 3TUKAJbIK HOpMajap/bl Kabbuigay KaxkeT. Tek ochl
»argaija raHa KU kes3 KesireH canajia ceHiMAi Kypas 6osa anazbl. EO-ubiH KU Typasnbl 3aHbl
»koHe FOHECKO-HbIH 3THKaJbIK KaFUAaJapbl CUSKTbI XaJIblKapaJblK, YCbIHbICTAP 9p MeMJIEKETTe
VJITTBIK JeHreiie peTTeyli KaFua MeH OU3HEC YILiH 3TaJIOHFa allHa/lybl THiC.

Kazakcranga KW KyKbIKTBIK peTTey XaJiblKapasblK apeHaZa eJsfiH TeXHOJIOTHUSJIBIK,
aJieyeTiH KaJbIMTACThIPYyAa MaHbI3AbI peJ aTKapaabl. Kasakcranga KU peTTeyje opTaila KaTaH,
TOCIJ KaJbINITACKAaH, 0J1 KaTaH KYKbIKTBIK TajlanTapAbl TEXHOJIOTHUAJBIK AaMyJbl KOJJayMeH
yurracteipabl. Kabouiganrad XKU TypaJibl 3aH a3ipseyinisiep MeH naialaHyubLIap YiuliH HAKThI
epexesiepAi 6enrisienmi:

— aJlaM KaTbICYbIHCHI3 IIelliM KaObLIJal ajJaThlH TOJIbIK aBTOHOM/IbI XKYHeepai, coHfan-aK,
MiHe3-KyJIbIKTbl MaHUIyJALUsAIAyFa, 9JIeyMETTIK 3epTTeyJiep Kypridyre, TyJFajJapAblH XeKe
JepeKTepiH KacbIpbIH >KMHayFa apHaJ/IFaH TeXHOJIOTHUsIapAbl 93ipJieyre ThIMbIM CaJblHA/bl.

— KOJIJaHYyLIbLIApAbIH “KacaHAbl” eKeHiH 6inyi ymin KW kemeriMmeH a3ipJieHreH MaTiHzeD,
BU/I0JIAp, CYPETTEP KoHe 6acKa 1a KOHTEHTTEP MiHJeTTi Typ/ie ecepTyJiepMeH TaHba/laHa/bl.

Kazakcranabik KW Typasbl 3aHbl ToyKeaJepAi TOMeH/IeTy NPUHIMIITEPIH KO3/el OThIPHII
EO-nb1H KU Typasibl 3aHbIHBIH Ma3MyHbIHa HerizgesreH. 2KU TexHosiorus1apblH TOMeH, opTauia
»KOHE KOFaphl TOyeKeJsl JeHrelnepi O0MbIHIIA KIKTEH OTBIPHIN, aJITOPUTMAEPAIH allbIKTHIFbIH,
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TYCIHIKTiJIriH, ’KayanThUIBIFBIH KaMTaMachl3 eTyre 6GarbITTaJfaH. bysn 3aH KasakcTaHgarbl
HUPPJBIK JAaMyAbl bIHTaJaHAbIpyAaFbl »koHe KU-ai Typai canamapra eHrisim, »xayanTbl
KOJIJaHyZaFbl MEMJIEKETTIH peoJiiH alKbIHAAWAbL. JlereHMeH, Ky»KaTTap/bl Kabbligay 6ip Macese
Jle, OHbI KyMbIC icTeTy, Gapsblk KW a3ipsneyurinep MeH KonfaHyWIbLIApAbIH —TasalTap/bl
CaKTayblH KAaMTaMachl3 €Ty, «KaTaJj» >KoHe <«KYMCaK» dJIiCTep apacblHAAFbl G6aJIaHCThI CaKTay
eKiH1i MaceJe.

3epTTeyJiep HoTHXKeCi KepceTKeHAeH, }KU-TiH gaMybl Ka3ipri 3aMaHgarbl FBIIBIMFA, Oi/TiMTe,
3KOHOMUKA, 9JIEYMETTIK caJjia XK9He KOFaMfa KeH MYMKiHZiKTep amajbl, 6ipak COHbIMeH 6ipre
eJieyJli ITUKaJIbIK XK9He KYKbIKTBIK CbIH-KaTepJiepAl Ty blpa/ibl. Xa/blKapasblK, YITTBIK AeHTren e
Oapiuara MiHJETTi peTTey MeH 0aCKapyZAblH KYKbIKTBHIK 0a3aCbhlH KAHIIAJBIKTbl YaKThLIbI XKoHe
cayarTel Jaspsaay Tek KW KoajaHyzAblH THUIMAICIH faHa eMec, COHbIMEH KaTap ajaM
KYKBIKTapbIHbIH, 9JiJIeTTIiJiK [1eH 9/1eYMEeTTIiK TYPaKTbIJIbIKTbIH, CAaKTaJybl KAMTaMachbI3 eTilesi.
ConppiktaH KW KayimcisfiriH, »ayanTbLIbIFBIH, 3THKAaCbIH K9He OFapbl NaiJajblibIFbIH
KaMTaMachI3 eTy YUIiH KQXKeTTi KYKbIKTbBIK, 3TUKAJIbIK HeTi3/li KAMTaMachl3 eTy OYTiHTi KYHHIH, eH,
©3eKTi MaceJiesiepiHiH, 6ipi.
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ABSTRACT

Despite the growing interest in the problems of leadership, career
development and social mobility of knowledge workers, the
mechanisms of the influence of distributed (collective) leadership on
professional advancement in underdeveloped regions remain
insufficiently studied. The aim of the study is to assess the impact of
distributed leadership on the career development and social mobility
of knowledge workers in underdeveloped regions of China, as well as
to determine the mediating role of self-efficacy and a collaborative
climate. The study used quantitative analysis methods and partial least
squares structural equation modeling (PLS-SEM) using SmartPLS 4.0
software. The empirical basis was the data from a questionnaire survey
of 150 knowledge workers employed in the fields of management,
education, technology and healthcare in the provinces of Guangxi and
Guizhou (China). According to the results of the study, distributed
leadership is a significant factor in the career development and social
mobility of knowledge workers in underdeveloped regions of China. It
has been revealed that distributed leadership has a direct positive
impact on the career development of knowledge workers (B = 0.326;
p < 0.001), as well as an indirect impact through the mechanisms of
self-efficacy and collaborative climate. The high value of the coefficient
of determination (R2 = 0.593) indicates the significant explanatory
power of the proposed model and confirms the importance of
leadership and organizational factors for professional development in
conditions of resource constraints. The results obtained emphasize the
need to implement distributed leadership practices, support
professional independence of employees, and foster a culture of
collaboration.
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KbITaﬁanH AaMbiMaFaH aﬁMaKTapblHﬂanl Y>XbIMADbIK
KOI.UGaCI.IJbIﬂbIK, MaHCANTbIK AaMY XX9He aﬂeyMETTiK

VTKbIP/bIK
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@on-®apabu aTbiHAarbl Kasak ynTTbiK yHMBEepcuTeTi, AnMathl, KasakcTtaH
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TYWIH

KewbacwbinblK, MaHCanTblKk [AaMy >aHe 6iniM  KbiI3METKEpEepiHiH
9NeyMeTTIK YTKbIP/blFbl MacenenepiHe Kbi3bIFyLWbIbIKTbIH, — apTyblHa
KapaMacTaH, AaMybl TOMeH eHipfiep argalbiHaa GeniHreH (YXKbIMAbIK)
KewwbacWbIbIKTbIH, KaCiby inrepineyre biknan eTy TeTiKTepi XXeTKiNiKTi
[eHrelnae 3epTTenMereH KymiHae Kanbin oTblp. 3epTTeyaiH MakcaTbl —
KbiTaiablH AaMybl TOMeH 6HipnepiHaeri 6iniM  Kbl3MeTKepnepiHiH,
MaHCanTblK  JaMybl MeH  9NeyMeTTIK  YTKblpibiFblHa  6eniHreH
Kew6aclbIbIKTLIH, bIKkNanbiH 6aFanay, coHaan-aK e3iHaik TMiMAinik neH
KonnabopaTMBTIK axyanablH Aenjangblk peniH aHbikTay. 3epTreyae
SmartPLS 4.0 6arpapnamanblk KamTaMacbi3 €TyiH KojgaHa oTbipbiM,
iWiHapa eH KiWwi KBagpaTTap HeridiHAaeri KypbUibIMAbIK TeHAeynepai
mMogenbaey (PLS-SEM) »oHe caHiblK Tangay a4icTepi nalganaHbingbl.
SMnupukanblk 6a3a peTiHge KbitahablH TyaHou koHe  [yiukoy
npoBuvHUMsANapbiHaa 6ackapy, 6iniM  6epy, TexHonorusnap >aHe
JIeHCay/blK CaKTay cananapblHAa XYMbIC icTelTiH 150 6iniM KbI3METKEpPiHIH
cayanHama HaTwxenepi KongaHbinabl. 3epTrey Hatwkenepi 6eniHreH
Kew6aclWblbIKTbIH ~ KblTaablH -~ AaMybl TeMeH  eHipnepiHgeri  6inim
KbI3METKep/epiHiH MaHCaNTbIK AaMybl MEH 3MeyMETTIK YTKblPbIFbIHbIH
MaHbI3abl aKTOPbl EKEHIH KepceTTi. beniHreH kewobaclbnbIKTbIH 6iniM
KbI3METKEPEPiHIH MaHCaNTbIK AaMyblHa Tikenelh oH acep eTeTiHi (B =
0.326; p < 0.001), coHpmait-ak e3iHAiK TWiMAiNiK neH konnabopaTuBTik
axyan TeTikTepi apKblbl >XaHama bIKMan >XacaWTblHbl aHbIKTaNAb.
JetepMunHaums koadpduumeHTiHiH orFapbl MaHi (R2 = 0.593) yCbIHbIIFaH
MoAenbAiH TYCiHAIpY KabineTiHiH >KOFapbl €KEHiH KOpCeTin, pecypcTbiK
WeKTeyNep >karAaibiHAa KkacCibu  gamyra  KewwbacwbiiblK — KaHe
YMbIMAACTBIPYLWbINGIK hakTopnapablH MaHbl3Abl 9CepiH pacTagbl. AnbiHFaH
HoTwxenep  6eniHreH kewbacwbinblK  TaXipubenepiH  eHrisy,
KbI3MeTKepnepaiH kacibn paepbecTirii Kongay >»oHe bIHTbIMAKTACTbIK
MRAEHWETIH KanbiNTacTblpy KaXeTTiNirH aikbiHAanab!.
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AHHOTALUMA

HecMoTpss Ha BO3pacTatowmMii MHTepec K npobreMaMm nuaepcTBa,
KapbepHOro pasBUTUS M COLMANbHON MOBUIbHOCTU PabOTHUKOB 3HaHWM,
MEXaHW3Mbl BNVSHWUSA pacnpeaeneHHoro (KOMNeKTMBHOMO) NMaepcTBa Ha
npoceccnoHanbHoe NPOABMKEHME B YCIOBUSIX Cllabopa3BUTbIX PErMOHOB
OCTAOTCS HEAOCTAaTOYHO M3ydeHHbIMU. Llenb nccnefoBaHus — OUEHUTb
BNUSIHWE pacnpefeneHHOro NMAEpcTBa Ha KapbepHoe pasBuTue U
CouMasnbHyl0 MOBMSIbHOCTL PabOTHWMKOB 3HaHWi B  ClabopasBUTbIX
permoHax Kwutas, a Tawkke onpeaenuTb OMOCPEeaylLylo  posb
caMo3hPEKTUBHOCTN U KONTAbopaTUBHOMO KnuMMaTta. B uccnepoBanHun
MCNOMb30BaHbl KOMMYECTBEHHblE METOAbl aHanu3a W MOoAeNvMpoBaHue
CTPYKTYPHbIMW  YPaBHEHUSIMW HA OCHOBE YaCTUYHbIX HAWMEHbLUMX
kBagpaTtoB (PLS-SEM) € npuvMeHeHueM nporpaMmMHoro obecneyeHus
SmartPLS 4.0. SMnupuyeckorr 6a3oi MOCAYXWIN [AaHHbIE AHKETHOMO
onpoca 150 paboTHMKOB 3HAHWIN, 3aHATbIX B Cchepax YrpaBlieHus,
06pa3oBaHus, TEXHONOMUI U 34PaBOOXPAHEHUS B MPOBUHLMAX [yaHCU U
Myruxoy (Kutai). Mo pesynbTaTaM MCCNEAOBaHUSi YCTAaHOBMIEHO, YTO
pacripefeneHHoe  NMAEpPCTBO  BLICTYMAeT  3HauMMbiM - (DaKTOPOM
KapbepHOro pasBUTUS 1 COLMANbHON MOBMNBHOCTY PabOTHUKOB 3HaHWI B
cnabopaseuTbix pervoHax Kwutas. BbisiBneHo, 4TO pacnpeaeneHHoe
NMAEPCTBO OKa3blBaeT MPSMOE MOSIOXKUTENBHOE BMSIHUE HA KapbepHoe
pasBuTME paboTHMKOB 3HaHWI (B = 0.326; p < 0.001), a Takxe KOCBEHHOE
BO34eNCTBME yepes MeXaHU3MbI caMo3PEKTUBHOCTH "
KonnabopaTMBHOrO  KAuMMaTa. Bbicokoe 3HauyeHue KoadduumeHTa
petepMmHaumm  (R2 = 0.593) cBMAETENbCTBYET O CYLUECTBEHHOW
06bsICHAIOWEN CMOCOBHOCTU MPEeasIoXKEHHON MoAEeNM U NOATBEPXKAAET
BaXXHOCTb  JIMAEPCKMX M OPraHM3auMoHHbIX  (akTopoB  Ans
npodeccMoHanbHOro pasBUTUS B YCSIOBUSIX PECYPCHBIX OFPaHUYEHUIA.
MonyyeHHble pe3ynbTaTbl NOAYEPKUBAIOT HEO06XOAMMOCTb BHEApeHUs
MpaKTUK pacrpeaeneHHoro MaepcTea, NoAAEpXXKM npodeccroHanbHoM
CaMOCTOSITENIbHOCTU ~ COTPYAHUKOB U (POPMUPOBAHWUS  KYNbTYpbl
COTPyAHUYECTBA.
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1. Introduction

Under the background of global economic integration, the sustainable development of
human capital has become the core driving force of regional development (Kovac et al., 2026).
This trend is particularly critical in emerging economies such as China, where underdeveloped
inland provinces face persistent brain drain and structural inequality. Knowledge workers in
these areas often encounter a social and professional paradox: although they are crucial to the
revitalization of the region they often struggle in the rigid hierarchical structure and the
resource-limited ecosystem. These constraints embedded in the structure directly destroy the
social mobility that is crucial to regional growth. The brain drain of knowledge workers and the
stagnation of social mobility pose a serious threat to long-term social development.

In order to overcome the rigid hierarchy prevailing in these areas and determine the
unstructured intervention measures that can go beyond these regional restrictions, this paper
introduces the concept of distributed leadership and studies how leadership can be used as an
institutional compensation mechanism to overcome these structural defects. Different from the
traditional top-down leadership model, the decentralized and distributed leadership model
gives individuals the ability to transcend the traditional top-down constraints, creating an
environment in which knowledge workers can actively participate in decision-making and
cooperate to solve problems (Liu et al., 2021).

The existing leadership research mainly investigates the resource-rich western
environment, but it largely ignores how the leadership model works as a driving factor of social
mobility under the background of structural inequality (Ly, 2020). In the environment of scarce
resources in undeveloped regions, the internal mechanism of transforming distributed
leadership into career progression has not been fully explored in theory.

To address this gap, this study hopes to reveal how distributed leadership, as an
institutional compensation mechanism, can make up for structural disadvantages in
underdeveloped regions with scarce resources, thus promoting the sustainable accumulation of
regional human capital and improving social mobility. The innovation of this study lies in its
integrated "psychological-situational” framework, which examines the chain intermediary role
of self-efficacy and collaborative climate. This method illustrates how leadership can alleviate
the social imbalance in underdeveloped regions by cultivating individual initiative and
collective synergy. The discussion of these dynamic mechanisms contributes to the literature on
the sustainability of human capital, and provides reference suggestions for promoting social
mobility and regional development in developing countries such as China under the background
of ongoing social transformation. The aim of the study is to assess the impact of distributed
leadership on the career development and social mobility of knowledge workers in
underdeveloped regions of China, as well as to determine the mediating role of self-efficacy and
a collaborative climate.

2. Literature review

Leadership research has evolved considerably over time, moving from early individual-
centered perspectives toward more collaborative and participatory approaches. Early leadership
theories, including great man theory, trait theory, and behavioral theory, conceptualized leadership
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as a function of individual characteristics, managerial qualities, or behavioral patterns of a single
leader. However, subsequent theoretical developments increasingly emphasized teamwork,
collective interaction, and shared responsibility, leading to a shift toward leadership models
centered on distributed participation and collaborative decision-making (Leithwood et al., 2009;
Harris et al, 2022; Somani, 2024). In this resource-limited ecosystem, leadership acts as a
substitute for institutional gaps (Sharmelly, 2016) and compensates for weak external support
systems through internal organizational mechanisms.

Unlike traditional vertical leadership, which concentrates power in a single executive,
distributed leadership conceptualizes leadership as an extended social practice that spans multiple
organizational members. This theoretical turn is consistent with the theory of human capital, which
holds that economic development depends not only on material resources, but also on individual
knowledge, skills and health (Abrha & Weldeyohans, 2025). However, the classical human capital
theory assumes frictionless flows of talent, ignoring structural obstacles such as institutional
constraints in underdeveloped areas that hinder career development (Bourguignon & Platteau,
2023). However, this alternative mechanism has not been explored sufficiently in existing
distributed leadership research.

Distributed leadership is a leadership model in which the leadership function is not
concentrated on a single leader but shared among multiple members of the organization and
implemented in a decentralized manner (Woodier & Thuesen, 2024). This model emphasizes the
interaction between individuals and the environment, and regards leadership as the collaborative
result of multi-agent participation and collective action. Its core features are shared responsibility,
collaborative decision-making, resource sharing, and mutual support among members (Zhao et al.,
2025). Existing research has confirmed that distributed leadership positively impacts individual
and organizational outcomes. At the individual level, distributed leadership can significantly
improve employees' job satisfaction, organizational commitment and professional growth level
(Liu et al., 2021); For knowledge workers, distributed leadership can also provide them with more
sufficient independent decision-making space and career development opportunities, and then
promote their career progress (Nguyen et al, 2025). At the organizational level, distributed
leadership helps to stimulate organizational innovation, improve organizational performance and
enhance organizational dynamic adaptability (Bektas et al., 2020).

Contemporary literature provides a multi-theoretical perspective on the operating
mechanism of distributed leadership. Harris et al. (2022) emphasize the interactive nature of
leadership and argue that it is a process of co-construction among leaders, followers, and situations.
In contrast, Braut et al. (2022) focus more on the core role of coordinated action and spontaneous
cooperation in distributed leadership, from the perspective of activity theory. Despite the above
theoretical differences, relevant empirical studies have consistently found that distributed
leadership can effectively promote organizational adaptability and individual professional
development. Western research generally confirms that distributed leadership can play an active
role in education and in resource-rich enterprises, but its applicability in emerging economies with
pronounced hierarchical characteristics remains to be tested (Leithwood et al., 2009; Tian et al.,
2020). Some scholars have pointed out that decentralized decision-making may conflict with the
cultural norms of high power distance, but some studies believe that in this kind of situation,
distributed leadership can just become an effective mechanism to break through the rigidity of
organizational structure (Or & Berkovich, 2023; Javed et al., 2025). This theoretical tension clearly
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shows the need to conduct an in-depth study of distributed leadership in underdeveloped areas of
China, as these areas are not only influenced by traditional hierarchical culture but also face the
practical pressures of modernization.

Career progression refers to the process by which individuals achieve upward mobility in their
careers, including promotions, salary increases, skill development, and enhanced professional
reputation (Hirschi et al., 2020). The theory of human capital regards career progression as a
function of individual skill accumulation and productivity improvement (Deming, 2022), while the
theory of social cognition highlights individual subjective initiative and thinks that career
progression depends on self-efficacy belief and active behavior (Yiming et al., 2024). Although both
theories explain the driving mechanism of career progression, there are obvious differences in how
to treat structural constraints: although the human capital perspective admits that the market is
imperfect, it pays less attention to the regulatory role of organizational climate in individual career
progress under the situation of scarce resources (Luwei & Huimin, 2024). Social cognitive theory
emphasizes that self-efficacy is the key psychological mechanism for individuals to cope with
unfavorable environment. For knowledge workers in underdeveloped regions, their career
development is not only reflected in objective results such as job promotion and salary increase,
but also in subjective experiences such as professional growth, work autonomy and job
achievement. Moreover, objective career indicators are often closely related to individual
psychological state and collective support at the organizational level, so it is necessary to integrate
a comprehensive theoretical framework from the perspective of human capital and social cognition.
Existing research indicates that the career development of knowledge workers is influenced by
both personal and organizational factors. The personal level includes self-efficacy, professional
skills and professional motivation (Darling-Hammond et al., 2017), while the organizational level
includes leadership style, organizational culture and training support. Among them, distributed
leadership, as a key organizational situational factor, can effectively promote the career progress
of knowledge workers by providing resource support and development opportunities (Tian et al.,
2020).

Self-efficacy originates from Bandura’s social cognitive theory and refers to an individual’s
belief in their ability to successfully organize and execute the actions necessary to accomplish
specific goals and tasks (Bandura, 1997). Within social cognitive theory, self-efficacy is regarded as
a key psychological mechanism shaping motivation, behavioral persistence, and individual
responses to challenges. Empirical research consistently demonstrates that self-efficacy is an
important determinant of career-related behaviors and professional development. Studies show
that higher self-efficacy promotes individuals’ willingness to pursue challenging tasks, cope with
difficulties, engage in skill development, and sustain career-related motivation (Scott & Cervone,
2024). In organizational settings, self-efficacy has been linked to career advancement, work
engagement, professional growth, and adaptability to changing work environments (Darling-
Hammond et al.,, 2017). Consequently, self-efficacy may play an important role in facilitating career
progression among knowledge workers.

In the field of leadership research, self-efficacy often serves as a mechanism that translates
structural opportunities at the organizational level into behavioral motivation at the individual
level (van Veen et al.,, 2020). However, most previous studies regard self-efficacy as an isolated
variable, ignoring its linkage effect on collective organizational attributes. From the perspective of
social cognitive theory, distributed leadership may enhance self-efficacy through several
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mechanisms. First, participatory decision-making enables employees to contribute to
organizational planning and implementation processes, strengthening perceptions of control and
competence (Fan & Chu, 2025). Second, distributed leadership encourages mutual support,
constructive feedback, and emotional reassurance among organizational members, thereby
reducing uncertainty and increasing confidence in professional capabilities (Lin, 2022). Third,
distributed leadership may expand access to professional development opportunities, skills
training, and workplace learning, which further reinforces self-efficacy beliefs (van Veen et al,,
2020).

Collaborative climate refers to the organizational atmosphere characterized by mutual trust,
resource sharing, cooperative problem-solving, and mutual support among members (Wang et al,,
2025), and it derives from social exchange and social capital theories. If self-efficacy reflects the
psychological capital at the individual level, then the cooperative atmosphere represents the
relational capital embedded in the organizational network, which together constitute an important
situational foundation for individual development. Early research paid more attention to the
influence of individual ability on professional development, while recent academic views
emphasized that a positive cooperative atmosphere is not a subsidiary product of professional
development, but a structural pre-factor to promote professional growth, which plays a key
supporting role in knowledge exchange and sharing among members (Liu & Sun, 2025). A positive
collaborative climate can promote knowledge exchange and sharing among members, improve
work efficiency and innovation capabilities, and enhance organizational cohesion and stability (Cao
et al,, 2025). At the same time, a collaborative atmosphere can provide knowledge workers with
more opportunities for teamwork and project participation, thereby enhancing their professional
reputation and career development opportunities (Zhao et al.,, 2025).

Based on the results of the theoretical analysis, it has been established that distributed
(collective) leadership is an important organizational mechanism that promotes the career
development and social mobility of knowledge workers in conditions of institutional constraints
and resource scarcity. It is shown that the evolution of leadership theories has shifted from
individually oriented models to collective and distributed forms of interaction based on joint
decision-making, responsibility sharing, and organizational cooperation. Existing research mainly
focuses on organizations with sufficient resources, while the mechanisms of distributed leadership
in underdeveloped regions and the institutional constraints involved have not been sufficiently
studied. This confirms the need for further analysis of the role of distributed leadership as a tool
for strengthening human capital, professional development, and reducing structural barriers to
social mobility in underdeveloped regions of China.

3. Research methods

This study adopts a quantitative research method. A questionnaire was designed to collect raw
data. In the questionnaire, all items are scored on a 5-point Likert scale, from 1 (strongly disagree)
to 5 (strongly agree). The research was conducted in the Chinese mainland, with special attention
to Guangxi and Guizhou provinces, which were selected as the empirical representative cases of
underdeveloped regions. The classification of these regions as “underdeveloped” is grounded in a
multi-dimensional rationale. First, from the perspective of economic development gradient,
according to the relevant statistical caliber of China Statistical Yearbook (2025), the per capita GDP
of the two places has been in the lower position of 31 provincial administrative regions in China for
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a long time, which can be regarded as the “low growth pole” in the regional economic structure of
China (China Statistical Yearbook, 2025). Secondly, from the perspective of policy and systems,
both places fall within the key coverage areas of the “western development strategy”, and there are
more pronounced resource constraints and institutional gaps in the industrial base, public service
supply, and availability of organizational resources than in the eastern coastal areas. Third, judging
from the consequences of social development, the superposition of the aforementioned structural
conditions makes the two places face more pronounced risks of brain drain, and the lack of
industrial agglomeration and professional infrastructure has further slowed the pace of knowledge
workers' professional development. Based on this, this study focuses on knowledge workers in the
two places, including technical personnel, managers, and professionals in fields such as education,
healthcare, and technology, to ensure that the sample can fully reflect the socio-economic pressure
borne by professional groups in underdeveloped areas, thus improving the situational validity of
the analysis of career development and social mobility mechanisms.

The data collection was carried out with a scheduled process. The researchers contacted
relevant organizations and institutions in underdeveloped regions to obtain their support and
cooperation. The questionnaires were distributed to knowledge workers through online platforms.
Before the participants filled out the questionnaires, the researchers explained the purpose and
significance of the study and assured them that the survey data would be used only for academic
research and kept confidential. The participants filled out the questionnaires voluntarily. After the
data collection, the researchers finally obtained 150 valid questionnaires. The sample size
significantly exceeds the requirements of both the 10-times rule at 33 samples and the G*Power
analysis at 77 samples. Thus, the actual sample of 150 provides high statistical power and ensures
the stability of the PLS-SEM results.

The empirical model of this study is shown in Figure 1.

Collaborative
Self-efficacy Bl o
Distributed : Career
Leadership Progression

Figure 1. Conceptual model of distributed leadership and career progression.

The exogenous latent variable is distributed leadership; the endogenous latent variable is
career progression; self-efficacy and collaborative climate are used as mediating variables in
sequence. The model includes four direct paths and three mediation paths, which are used to test
direct effects, independent mediation effects, and serial mediation effects.
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This study proposes the following hypotheses:

H1: Distributed leadership has a significant positive effect on the career progression of
knowledge workers in underdeveloped regions.

H2: Self-efficacy mediates the relationship between distributed leadership and career
progression.

H3: Collaborative climate mediates the relationship between distributed leadership and
career progression.

H4: Self-efficacy and collaborative climate play a serial mediating role between distributed
leadership and career progression.

Partial least squares structural equation modeling (PLS-SEM) was adopted to evaluate the
measurement model. The measurement model mainly evaluates indicator loadings, composite
reliability (CR), average variance extracted (AVE), Fornell-Larcker criterion, and HTMT. The
structural model mainly evaluates path coefficients, the coefficient of determination (R?),
predictive relevance (Q?), effect size (f?), and mediation effects based on 5000 bootstrap samples.

4. Results

In terms of gender, females accounted for 60.0% (n = 90) and males 40.0% (n = 60), reflecting
the gender composition characteristics of knowledge workers in underdeveloped regions. For age
distribution, the majority of respondents were concentrated in the 31-40 (38.7%, n = 58) and 41-
50 (38.0%, n = 57) age groups, while those aged 21-30 accounted for 8.0% (n = 12) and 51-60 for
15.3% (n = 23), indicating a middle-aged-dominated workforce with rich practical experience.
Regarding working experience, 40.7% (n = 61) had 16-20 years of experience, 26.0% (n = 39) had
11-15years, 17.3% (n = 26) had 221 years, 9.3% (n = 14) had 6-10 years, and only 6.7% (n = 10)
had 1-5 years. In general, this demographic composition, characterized by an experienced
workforce primarily in the middle of their careers, ensures that respondents have sufficient
organizational contacts to provide a meaningful assessment of leadership dynamics, collaborative
climate, self-efficacy, and career progression within the specific socio-economic context of Guangxi
and Guizhou provinces.

To establish the representativeness of the sample, the demographic characteristics of the 150
valid respondents are summarized in Table 1.

Table 1. Demographic profile of respondents.

Variable Category Frequency Percentage
Gender Male 60 40.0
Female 90 60.0
Age 21-30 12 8.0
31-40 58 38.7
41-50 57 38
51-60 23 15.3
Working experience 1-5years 10 6.7
6-10 years 14 9.3
11-15 years 39 26.0
16-20 years 61 40.7
221 years 26 17.3

Note: compiled by the authors.
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After analyzing the demographic characteristics of the sample, the quality of the measurement
model was assessed. For this purpose, the factor loadings of the indicators, indicators of internal
consistency, as well as the average extracted variance (AVE) were analyzed. The factor loadings,
internal consistency coefficients, and convergent validity indicators are presented in Table 2.

Table 2. Measurement Model: Loadings, Cronbach’s a, CR, and AVE.

Construct Items Factor Loading Cronbach’s a CR AVE
Distributed Leadership DL1 0.841 0.892 0914 0.621
(DL) DL2 0.855 - - -
DL3 0.822 - - -
DL4 0.798 - - -
DL5 0.816 - - -
Self-Efficacy (SE) SE1 0.863 0.905 0.927 0.657
SE2 0.877 - - -
SE3 0.849 - - -
SE4 0.824 - - -
SE5 0.831 - - -
Collaborative Climate (CC) CC1 0.852 0.899 0.921 0.638
cc2 0.868 - - -
cc3 0.835 - - -
CC4 0.819 - - -
CC5 0.827 - - -
Career Progression (CP) CP1 0.836 0.887 0.910 0.609
CP2 0.844 - - -
CP3 0.818 - - -
CP4 0.805 - - -
CP5 0.823 - - -

Note: compiled by the authors.

As shown in Table 2, all standardized factor loadings of the measurement items ranged from
0.798 to 0.877, exceeding the recommended threshold of 0.700, indicating satisfactory indicator
reliability. For internal consistency reliability, Cronbach’s a values for all constructs (distributed
leadership: 0.892; self-efficacy: 0.905; collaborative climate: 0.899; career progression: 0.887)
were greater than 0.700, and composite reliability (CR) values ranged from 0.910 to 0.927, all above
0.800, confirming high internal consistency. Convergent validity was supported, as the average
variance extracted (AVE) values for all constructs ranged from 0.609 to 0.657, meeting the criterion
of AVE = 0.500. Overall, these results confirm that the measurement instrument demonstrates
powerful psychometric properties and provides a reliable basis for subsequent structural model
analysis.

To further establish discriminant validity and confirm that each construct captures a distinct
theoretical concept, two complementary assessment methods were applied. The results of the
Fornell-Larcker criterion are presented in Table 3.

Table 3. Discriminant Validity (Fornell-Larcker Criterion).

Construct DL SE CC CP
Distributed Leadership 0.788

Self-Efficacy 0.652 0.810

Collaborative Climate 0.628 0.635 0.799

Career Progression 0.684 0.702 0.693 0.780

Note: compiled by the authors.
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As presented in Table 3, the square root of the AVE for each construct was greater than its
inter-construct correlation coefficients, satisfying the Fornell-Larcker criterion. The results show
that all the studied indicators differ well from each other and measure different aspects of the
model. According to the Fornell-Larcker criterion, the values along the diagonal (0.788, 0.810,
0.799, 0.780) turned out to be higher than the relationships between the constructions, which
confirms sufficient discriminant validity. Further, Table 4 shows that all HTMT values were below
the conservative threshold of 0.850, ranging from 0.689 to 0.751, providing robust evidence of
discriminant validity.

Table 4. Discriminant Validity (HTMT Values).

Construct Pair HTMT Value
DL - SE 0.712
DL - CC 0.689
DL -CP 0.734
SE - CC 0.697
SE - CP 0.751

Note: compiled by the authors.

The values obtained range from 0.689 to 0.751, which is lower than the recommended
threshold. The highest value is observed between self-efficacy and career advancement (0.751),
and the lowest is between distributed leadership and a collaborative climate (0.689).

When the reliability and validity of the measurement model are established, the structural
model is tested to evaluate the hypothetical relationship. Table 5 reports the path coefficient, t value
and significance level of all direct and indirect effects.

Table 5. Structural model path coefficients hypothesis testing.

Path B t-value p-value
Direct Effect: DL — CP 0.326 6.89 <0.001
Indirect Effect 1: DL —» SE — CP 0.251 5.67 <0.001
Indirect Effect 2: DL - CC - CP 0.227 5.12 <0.001
Serial Indirect Effect: DL - SE —» CC — CP 0.149 4.36 <0.001

Note: compiled by the authors.

The direct effect of distributed leadership on career progression was significantly positive (3
= 0.326,t = 6.89, p < 0.001), which supports hypothesis 1. This shows that even in the resource-
constrained environment of underdeveloped regions in China, distributed leadership has a
substantial and direct impact on the career trajectory of knowledge workers. For the indirect path,
the mediating effect of self-efficacy (DL — SE — CP) is significant (§ = 0.251, t = 5.67, p < 0.001),
which supports hypothesis 2. This discovery shows that psychological empowerment through
enhancing self-confidence is the main channel for leadership to transform into career progression.
The mediating effect of collaborative climate (DL — CC — CP) is also significant ( = 0.227,t=5.12,
p < 0.001), which supports hypothesis 3. This proves that organizational climate is a key situational
path, and leadership-driven trust and cooperation promote professional growth. Notably, the serial
indirect effect (DL = SE - CC — CP) was also statistically significant ( = 0.149, t = 4.36, p < 0.001),
supporting the hypothesized dual-mediating mechanism. This series of intermediary paths verify
the proposed "psychological-situational” framework, indicating that distributed leaders first
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activate individual psychological capital (self-efficacy), then cultivate collective organizational
capital (collaborative climate), and finally reach the peak in career progression.

In order to evaluate the overall explanatory power and prediction ability of the structural
model, the determining coefficient (R) and the Q value of Stone-Geisser are calculated. These results
are listed in Table 6.

Table 6. Explanatory power and predictive relevance.

Endogenous variable R? Adjusted R? Q2

Self-Efficacy 0.425 0.419 0.346
Collaborative Climate 0.561 0.554 0.428
Career Progression 0.593 0.578 0.452

Note: compiled by the authors.

As illustrated in Table 6, the coefficient of determination (R?) values were 0.425 for self-
efficacy, 0.561 for collaborative climate, and 0.593 for career progression, indicating that the model
explains 42.5%, 56.1%, and 59.3% of the variance in the respective endogenous variables. All
adjusted R? values were close to the unadjusted values, confirming model stability. The Stone-
Geisser Q? values, obtained via blindfolding procedures, were 0.346 (self-efficacy), 0.428
(collaborative climate), and 0.452 (career progression), all greater than zero, demonstrating the
model’s strong predictive relevance for all endogenous constructs. An high explanatory power R?
value of 0.593 further emphasizes the explanatory depth of the model, and reveals that most of the
differences in career trajectories are explained by the synergy of distributed leadership, individual
psychological institutions and collectives. This empirical robustness proves that the institutional
compensation framework is a powerful theoretical lens, and that it has the ability to capture
complex organizational mechanisms, which are conducive to achieving career progress in the social
ecosystem of China's backward areas with limited resources.

The results of this study show that distributed leadership can directly and positively predict
the career progression of knowledge workers in underdeveloped regions, which means that
strengthening distributed leadership practice can effectively promote the career growth of
knowledge workers. Distributed leadership improves employees’ sense of participation, autonomy,
and support by flattening management, sharing decision making power, and encouraging
collaborative participation, thereby creating favorable conditions for career progression.

Self-efficacy plays a significant independent mediating role. Distributed leadership enhances
employees’ confidence in their professional abilities by providing practical opportunities, positive
feedback, and growth space. High self efficacy enables individuals to actively pursue career goals,
meet challenges, and continuously improve their abilities, thus promoting career progression.

Collaborative climate also plays a significant independent mediating role. Distributed
leadership helps shape an organizational atmosphere of mutual trust, open communication, and
resource sharing. In a good collaborative climate, knowledge workers can more smoothly carry out
knowledge exchange, peer learning, and cooperative innovation, which helps improve professional
ability and career development space.

More importantly, self efficacy and collaborative climate form a significant serial mediation
mechanism. Distributed leadership first enhances individual self efficacy, and high self efficacy
further promotes the formation of a collaborative climate, which ultimately promotes career
progression. This means that the individual psychological path and the organizational situational
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path are interconnected and successive, rather than independent of each other. The improvement
of individual psychological capital helps to better activate the positive role of the organizational
situation.

The overall model has a high explanatory power, with R? reaching 0.593, indicating that the
research model has strong explanatory power for career progression in the context of
underdeveloped regions. All four hypotheses are supported.

5. Discussion

This study reveals how distributed leadership can function as a context-sensitive leadership
mechanism in mainland China’s underdeveloped Guangxi and Guizhou provinces by promoting
knowledge workers’ career progression through a psychological-situational transmission process.
In addition to the internal achievements of the organization, the career progression in areas with
limited resources also represents the micro-level foundation of human capital sustainability and
upward social mobility, which is the core of long-term regional development under the condition
of structural inequality.

First of all, the research results confirm the positive and direct influence of distributed
leadership on career progression, and extend the empirical applicability of distributed leadership
theory to the environment with scarce resources. Although the previous research mainly
investigated the distributed leadership in the environment with relatively rich resources, our
results show that distributed leadership may be particularly valuable in underdeveloped regions
because it can partially compensate for limited development opportunities and limited
organizational resources.

Second, this study clarifies the dual mediating paths of self-efficacy and collaborative climate.
The results show that distributed leadership not only acts on individual career development
through psychological empowerment but also provides situational support through shaping a
collaborative climate. This helps to explain how leadership practices affect individual career results
from the combination of internal and external factors.

Third, the serial mediation model reveals the continuous transmission mechanism from
distributed leadership to self-efficacy to collaborative climate to career progression. This means
that the improvement of individual self-efficacy is the premise of forming a collaborative climate,
and the collaborative climate further promotes career development. This discovery shows that in
underdeveloped regions, cooperation is not just an organizational giving; On the contrary, it is a
sudden situational asset that may need to be cultivated through psychological activation and
distributed influence. Conceptually, this provides evidence for understanding distributed
leadership as an institutional compensation mechanism, which alleviates structural disadvantages
by giving knowledge workers the right to speak, support and develop.

In terms of practical implications, organizations in underdeveloped regions should actively
promote distributed leadership practices, including delegating decision-making power,
encouraging employee participation, supporting professional autonomy, and strengthening
collaborative communication to create more opportunities for competence demonstration and
career-related learning. At the same time, Managers should also invest in strengthening employees’
self-efficacy through structured development tasks, timely feedback and visible recognition
mechanism. At the same time, organizations should deliberately create a collaborative atmosphere
characterized by mutual trust and resource sharing, such as peer guidance, knowledge sharing
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procedures and joint problem-solving mechanisms. In a word, these interventions may help to
reduce the risk of brain drain and improve the stability of regional talents, thus supporting broader
social development goals.

This study has certain limitations. First, it adopts a cross-sectional design, which cannot fully
determine the causal relationship. Second, the sample is drawn from Guangxi and Guizhou which
may limit the generalizability of the conclusions to other regions or different national contexts.
Third, other potential variables such as institutional support and cultural values are not included.
Future research can adopt a longitudinal design, expand the sample scope, and introduce
moderating variables for further analysis.

6. Conclusions

This study constructs and verifies a PLS-SEM model of distributed leadership affecting career
progression, with self-efficacy and collaborative climate as serial mediators. Based on a sample of
150 knowledge workers in underdeveloped provinces Guangxi and Guizhou, the results show that
distributed leadership can directly promote career progression, and can also indirectly promote
career progression through the independent mediation of self-efficacy and collaborative climate, as
well as the serial mediation of the two. The model has high explanatory power and predictive
ability.

Theoretically, this study expands the distributed leadership, and specifically illustrates a
psychological-situational mechanism, through which leadership practice is transformed into
career-related mobility under structural constraints. By doing so, it helps to better understand that
leadership is an institutional compensation mechanism to support the sustainability of human
capital and social mobility in underdeveloped regions. As a matter of fact, the research results show
that organizations should institutionalize distributed leadership, strengthen employees' self-
efficacy through developing and recognizing practices, and cultivate a collaborative climate that
can realize knowledge sharing and mutual support. Such efforts may help to retain knowledge
workers, relieve the pressure of brain drain and enhance the vitality of regional development.

Despite the results, the study has a number of limitations. Firstly, the analysis is based on data
collected in selected underdeveloped regions of China, which may limit the possibility of extending
the findings to other socio-economic conditions. Secondly, the study relies on a cross-sectional
design, which does not allow us to fully trace the causal relationships between distributed
leadership, self-efficacy, collaborative climate and career development. In the future, it seems
promising to conduct comparative interregional studies, expand the sample, and include additional
factors related to the institutional environment, organizational culture, and socio-economic
development of the territories.
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ABSTRACT

In conditions of highcapital intensity, technological complexity, and
dependence on the stability of logistics chains, increasing the
operational efficiency of oil refineries requires a comprehensive
analysis of business processes to ensure social sustainability and
reduce organizational and managerial losses. The purpose of the
research is to develop an integrated approach to the management
analysis of an oil refinery's business processes, ensuring the
identification of factors affecting the operational stability and efficiency
of production processes. The methodological basis of the research was
strategic and process analysis methods, including PEST analysis,
Porter's model, SWOT analysis, and the Business Model Canvas,
providing multi-level diagnostics of the macro environment, industry
environment, internal environment, and the enterprise's business
model. The results of the study showed that economic factors (1.48)
and technological factors (1.13) have the greatest impact on the
sustainability of the company's activities, while the highest ratings
were given to the seasonality of demand for bitumen (4.80), the
criticality of unplanned equipment downtime (4,80), the reliability of
equipment after modernization (4.60) and government road
construction programs (4.60). The key limitations of operational
efficiency are mainly organizational and managerial in nature and
manifest as underutilization of capacity, logistical gaps, unplanned
downtime, and insufficient consistency in cross-functional processes.
Findings concluded that it is necessary to integrate strategic analysis
tools and lean manufacturing principles to increase the transparency
of business processes, the sustainability of the logistics circuit, the
quality of management decisions, and to strengthen the socio-
economic sustainability of the enterprise.
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MyHaW eHAey KaCinopHbiHbIH 6M3Hec-npouecTepiH

6acKapyuwbinblK Tangay

Ka6akosa I'')K.2*, EcmarynoBa H.A.?

a]1.H. T'ymunes aTbiHAarFbl Eypasus ynTTbK yHUBEpcuTeTi, AcTaHa, Ka3sakcraH

TYWIH

XorFapbl KanuTan CblMbIMIbIIbIFLI, TEXHOMOTUAMBLIK KYPAENiNiK XaHe
JIOTUCTUKANbIK Ti30eKkTepaiH TypakTbUIbIFbIHA Tayenainik >XaraanbiHaa
MyHall eHZey KoCinopblHAAPbIHbIH Onepauusblk TUIMAININIH apTTbipy
NeyMeTTIK TYPaKTbINbIKTbI KamMTaMachbI3 eTyre XKoHe
YMbIMAACTbIPYLbINbIK-6aCKapYLUbIIbIK, LWbIFbIHAAPAbI TeMeHAeTyre
barblTTanFaH Ou3Hec-npouecTepai KeweHai 6ackapylwbiiblK Tanaayabl
Tanan etegi. 3epTTeyAiH MakcaTbl OHAIPICTIK npouecTepaiH, onepaumnsisbIk
TYPaKTbiNblFbl MEH TuiMAiNiriHe acep eTeTiH dakTopnapabl aHbIKTayabl
KamMTaMacbl3 eTeTiH MyHail eHAey KaCinOopHbIHbIH 6U3Hec-npouecTepiH
6ackapylbinblK TangayFa apHanfFaH KeweHnai Tacinai a3ipney 60nbin
Tabbinaabl. 3epTTeyaiH SAicHaManblK HEeri3iH MakpoOopTaHbl, canasblk
OpTaHbl, ilIKi OpTaHbl XX3HE KaCIMOPbIHHbIH BU3HEC-MoAeNiH KenaeHrenni
AvarHocTukanayasl KkamTamacbi3 eteTiH PEST-tanpgay, MopTtep moaeni,
SWOT-Tangay >oaHe Business Model Canvas KaMTbliFaH CTpaTerysibik
YKOHEe NMpoLuecCTiK Tanaay a4icTepi Kypaabl. 3epTTey HaTMXKenepi KaCinopbIH
KbI3METIHIH TypaKTbl/IbIFbIHA €H >KOFapbl bIKNasaAbl 3KOHOMWMKAJbIK,
daktopnap (1.48) xaHe TexHonorusanblk, cakrtopnap (1.13) kepceTeTiHiH
aHblKTadbl, 6yn peTtTe eH >xorFapbl 6aranap 6uTyMFa CypaHbICTbIH
MaycbiMabInblFbl (4.80), >ababIKTbIH XOCnapAaH ThiC TOKTaN KanyblHbIH,
MaHbI3abbiFbl  (4.80), >KaHFbIPTYAQH KeWiHr >kabAblKTbiH CeHiMainiri
(4.60) >koHe >0 KypbINbICbIHbIH MeMnekeTTik bargapnamanapbl (4.60)
GoibiHWa 6epingi. Onepauusinblk  TUIMAINIKTIH  Heri3ri  WwekTeynepi
HEerisiHeH  YMbIMAACTLIPYLLUbIIbIK-OACKAPYLLbIBIK — CUMaTKa We  KoHe
KyaTTapablH TOMbIK XYKTENIMeYi, TOrMcTuKanblK y3inicrep, »xocnapaaH TbiC
TOKTan Kasnynap XsHe Kpocc-pyHKLUMOHaNAbIK NPOLECTEPAIH XKETKINKCi3
yinecimMainiri  Typinae kepiHedi. bBu3Hec-npouecTepaiH  albIKTLIFbIH,
NOTUCTUKANbIK KOHTYPAbIH TYPAKTbIbIFbIH, 6acKapyLUbIbIK LWewiMaepain
canacblH apTTblpyFa J>KdHEe  KOCiMOpblH  KbIBMETIHIH  9/eyMeTTiK-
3KOHOMMKanbIK TYPaKTblIbIFbIH HbIFaTyFa GaFblTTanFaH CTpaTernsbik
Tangay Kypangapbl MeH YHeMAi eHZipiC KaFmpaTTapblH MHTEerpauusnay
KaXXETTiNir Typasbl KOPbITbIHAbI Kacanabl.
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YnpaBseHYeCkui aHanu3 6usHec-npoueccoB HedTenepe-

pabaTbiBalowero npeanpuaTus

Kab6akosa I'.)K.?*, Ecmarynosa H.A.?

3BEBPa3MIACKMI HaLMOHasbHbIN yHUBEPCUTET MMeHu J1.H. Mymunesa, AcTaHa, KasaxcTaH

AHHOTALUMA

B ycnoBusix BbICOKOW KanUTANOEMKOCTM, TEXHONIOMMUYECKOW C/TOXHOCTU U
3aBMCMMOCTU OT YCTOMUYMBOCTM JIOTUCTUYECKMX LIEMOYEK MOBbILLEHME
OnepaLyoHHON 3¢ deKkTMBHOCTM HedTenepepabaTbiBaOLLNX
npeanpusTUii TpebyeT KOMMIEKCHOMO YNpaB/IEHYECKOro aHam3a busHec-
MpOLECCOB,  OPUEHTUPOBAHHOrO Ha  obecreyeHne  coumasnibHOM
YCTOMUMBOCTU U CHUXXEHUE OPraHM3aLIMOHHO-YNPaBNEHUYECKUX MOTEPb.
Llenbto nccnenoBaHusi saBnsieTcs pa3paboTka KOMMIEKCHOrO noaxofa K
yrnpaBnieH4YecKoMy aHanmsy 6u3HeCc-NpoLeccoB
HedTenepepabaTbiBatoLLErO npeanpuaTus, obecneymnBatoLLero
BbiSIBNEHWE (DaKTOPOB, BAUSAIOLIMX Ha OMEPALMOHHYI0 YCTOMUMBOCTb M
3(PHEKTUBHOCTb MPOM3BOACTBEHHBIX MPOLIECCOB. MeToaonorMyeckyo
OCHOBY WCCNEAOBaHUS  COCTaBWIM  METOAbl  CTpaTernyeckoro u
NPOLIECCHOro aHanu3a, Bktovas PEST-aHanu3, mogens lMoptepa, SWOT-
aHanu3 n Business Model Canvas, obecneumBatolme MHOroypOBHEBYIO
[INarHOCTMKY MaKpOCpe/ibl, OTPAC/IEBOr0 OKPY>XEHUS, BHYTPEHHEN cpeapl
n 6usHec-Moaenu npeanpusTus. Pe3ynbTaTtbl MCCNEAOBaHWUS MOKasanu,
YTO HanbosbLIEE BIIMSIHUE HA YCTOMYMBOCTb AEATENbHOCTM NPeanpusaTms
OKa3blBalOT 3KOHOMMYeckne dakTopbl (1.48) M  TexHonorMyeckue
daktopbl (1.13), npn 3TOM Hambonee BbICOKME OLIEHKU MOAy4Mnmn
CE30HHOCTb crpoca Ha 6utyMm (4.80), KPWUTMYHOCTb BHEMIAHOBbLIX
npoctoeB obopyaoBaHua (4.80), HaaeXHoCTb 000pyAOBaHWMS Mocne

mMoadepHusaumm (4.60) ¥ rocyaapCTBEHHble MPOrpaMMbl  AOPOXKHOIO
ctpouTenbctBa (4.60). KnioueBble  OrpaHWYeEHUs  OnepaLMoHHOM
3 PeKTMBHOCTM nUMeroT NpenMMyLLeCTBEHHO OpraHn3aumMoHHO-

YNpaBNeHYECKUIA XapaKTep M NPOSBNSIOTCA B HEA03arpy3Ke MOLLHOCTEN,
JIOTUCTUYECKUX Pa3pbiBaX, BHEMIAHOBLIX MPOCTOSAX M HEOAOCTaTOYHOW
COr/IacoBAHHOCTM MeX(YHKLMOHAMbHbLIX npoueccoB. CaenaH BbiBOA O
HEO6X0AMMOCTU MHTErpauum MHCTPYMEHTOB CTpaTErM4Yeckoro aHanmsa v
MPYHUMMOB 6EpeXIMBOro NPOU3BOACTBA, HaMNpPaB/IEHHbIX HA MOBLILLIEHWE
Mpo3payHOCT  BU3HEC-MPOLIECCOB,  YCTOWUMBOCTM  JIOTUCTUYECKOTO
KOHTYpa, Ka4yeCcTBa ynpaBleHUYEeCKUX PELIEHWUI U YKPENJIEHWE CoLMabHO-
5KOHOMUYECKOMN YCTOMUMBOCTM (DYHKLIMOHMPOBAHUS MpeanpusaTus.
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1. BBegenue

B  ycnoBusx  riob6asbHOM  TpaHchopMalMM — NPOMBILIJIEHHOTO  IPOM3BOJCTBA
HedTenepepabarriBatouide 3aBoJbl (Janee - HII3) ¢GyHKIMOHUPYIOT B Cpefie BBICOKOU
KalUTaJI0eMKOCTH, TEXHOJIOTUYECKOU CJI0KHOCTHU U BO3PACTAKIIUX TPEOOBAHUM K YCTOMYHMBOCTH
IPOU3BOACTBEHHbIX cucTeM. [l KasaxcraHa HedTenepepabaTbiBalolias oOTpacjb HMeeT
CTpaTernyeckoe COLMaJbHO-3KOHOMHYECKOe 3HAyeHMe, IOCKOJIbKY OKa3blBaeT BJIMsSHUE He
TOJbKO Ha OJHEpreTUYecKyld M TPaHCHOPTHYI HHQPPACTPYKTYpy, HO U Ha pasBUTHe
peruoHajJbHbBIX ILel04YeK IOCTAaBOK, 3aHATOCTb HaCeJieHWs, YpPOBEeHb MPOMBIIJIEHHON
6e30MacHOCTH ¥ GOpMUPOBAHUE YeJIOBEYECKOr0 KallMTaJjla B IPOM3BO/ICTBEHHOM CEKTOPE.

BaxHoe 3HaueHUe B CTPYKType HedTenepepabOTKU 3aHUMaeT IPOU3BOJACTBO JOPOXKHOTO
O6UTYMa, HaIPSMYIO CBA3aHHOE C peasn3alyel rocyjapcTBeHHbIX HHPPACTPYKTYPHBIX IPOrpaMM
Y pa3BUTHEM TPAHCIOPTHO-JIOTUCTUYECKOM cucTeMbl. CTabUMbHOCTD QyHKIMOHUpOoBaHus HII3 B
JlAaHHOM CerMeHTe OIlpejesisieT CBOEBPEMEHHOCTb peajv3allUd MPOEKTOB JOPOXKHOTO
CTPOUTE/NbCTBA, YPOBEHb 00eCeYeHHOCTH BHYTPEHHETO phIHKA HeQTeNpoAyKTaMHU U KayecTBO
TPAHCIIOPTHON HUHPPACTPYKTYpbl. B 3TON CBA3M CHIXXEHHE ONEpPallMOHHOM YCTOWYHMBOCTHU
npenpusTUN OKa3blBaeT KOMILJIEKCHOE BO3/eHCTBHe He TOJbKO Ha IPOM3BOJCTBEHHO-
3KOHOMMYeCKHe TMOKas3aTesJd, HO M Ha COLHUAaJbHYI0 YCTOWYHUBOCTb pPEruOHOB, yPOBEHb
NPOMBIIIJIEHHOW  6e30macHOCTY W 30G(EeKTUBHOCTh  peajM3allMMd  TOCYJapCTBEHHBIX
MHPPACTPYKTYPHBIX UHULUATHUB.

CoBpeMeHHble  ycaoBUA  QyHkuuoHupoBaHusa HII3  xapakTepusyroTcs  BBICOKOH
3aBUCUMOCTBI0 OT 3Q(PEeKTUBHOCTH JIOTUCTUYECKUX LieNoYyekK, HaJeXKHOCTHU TEeXHOJIOTHYeCKOro
060py0BaHMs, COTJIACOBAHHOCTH IIPOU3BO/CTBEHHBIX MPOLECCOB " KauecTBa
MeXXQyHKIMOHAJIbHOI0 B3aUMO/JeiCTBUSA. AHa/IM3 0Tpac/jeBOH NPaKTHUKHU M0Ka3bIBaeT, 4TO JaxKe
npeAnpuUsITHs, Ipolle/live 3Tal TeXHOJ0THYeCKON MoJlepHU3aluH, IPOJ0/KAIOT CTaIKUBAThCS
C CylLleCTBEHHbBIMH OPraHM3aLlUOHHO-YIIPaBJe€HYECKUMHU OrFPaHUYEHUSIMH, CHIXKAOUIMMU
yCTOHYMBOCTb GU3HEC-IIPOLECCOB ¥ YPOBEHb oNlepallioHHOM 3¢dekTUBHOCTHU. K uncy Hauboee
3HAYMMbIX (PaAKTOPOB OTHOCATCH HECOIVIAaCOBAaHHOCTb IPOLECCOB INPOHU3BOJACTBEHHOIO
IJIAaHUPOBAaHHUS, TEXHUYECKOTo OOCAYXHBAaHUS 000pYyZO0BaHUsA, MaTepHUaJbHO-TEXHUYECKOIo
CHabXeHHUs, JIOTUCTHKH, [JOKYMEHT0060poTa W KOOpPJAMHALHUU MeXAy CTPYKTYPHBIMHU
no/pas/ieleHUsIMHU.

B JaHHBIX yCI0BUSIX O0COOYI0 3HAYMMOCTb HPUOOPETAIOT MNPUHLUIBI 6epeKJUBOTo
IIPOU3BO/CTBA, OPUEHTUPOBAHHbBIE HA CUCTEMHOE BbIsIBJIEHHE U YyCTPaHEeHHe N0Teph, MOBLIIIeHHe
pO3payHOCTH GHU3HEC-NPOLECCOB, pa3BUTHe MeXQPYHKIMOHAJIBHOIO B3aUMOJENCTBUSA U
dbopMupoBaHUe KYJbTypbl HENPEPbIBHBIX yAy4IleHHH. B oT/MYMe OT TpaJULIMOHHOrO NOAX0/a,
paccMaTpuBaollero 6epexJuMBoe NPOU3BOJCTBO IPEUMYLIECTBEHHO KaK HHCTPYMEHT
COKpallleHHUsl 3aTpaT, COBpeMeHHble IOAXOJAbl TPAKTYIOT KOHIENIHI0 6epexJMBOCTH Kak
MeXaHHU3M MOBBILIEHUS OPraHU3alMOHHOM, COLUAaJbHON U NMPOU3BOJCTBEHHONW yCTOUYMBOCTH,
IPOMBIIJIEHHOH 6e30MacHOCTH U 3¢ eKTUBHOCTH HCI0JIb30BaHUSA YeJ0BeYeCKOro KanuTasaa B
YCOBHUSIX BBICOKOHN TEXHOJIOTUYECKON U UHPPaCTPyKTypHOU 3aBUcuMocTH HII3.

Hasnuve BHeN/IaHOBBIX NPOCTOEB, HapyllleHHe MPOU3BOJCTBEHHOI'O PUTMA, 3aJlePKKU B
OTrpy3Ke NPOJYKLHH, POCT yeJIbHBIX ONlepallMOHHbIX 3aTPaT 0Ka3blBAIOT HEraTUBHOE BJIHSHHE
He TOJIbKO Ha $HHAHCOBO-3KOHOMUYECKHEe pe3yJibTaThl JesTeJbHOCTU NPeANPUATHH, HO U Ha
YCTOMYMBOCTb TNPOU3BOJCTBEHHOW 3aHATOCTH, YCJIOBHUA TpyJAa IepcoHasa, YpOBeHb
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IPOMBIIIJIEHHOH  6e30MacHOCTM M CTaOW/IbHOCTb  QYHKLUHMOHUPOBAHHS  CBA3AHHBIX
MHOPACTPYKTYPHBIX oTpacjeil. B 3Toil cBsi3u moBelieHre 3¢GEKTUBHOCTH GU3HEC-MPOLECCOB
HII3 mnpuobpeTaeT He TOJbKO NPOU3BOACTBEHHO-3KOHOMHUYECKOE, HO U COLUAJIbHO-
ylIpaBJjieH4YecKoe 3HauyeHue.

B coBpeMeHHOW Hay4yHOW JiUTepaType BONPOCHl MOBBILIEHHUS  ONEpPaLMOHHOMN
adpdextuBHocTH HII3 mpeumylnecTBEHHO pacCMaTpPUBAIOTCS yepe3 MPU3MY TEXHOJIOTHYeCKOH
MOJlepHHU3alL M1, TOBbILIEHUs NPOU3BOAUTENbHOCTH 00G0PYJOBaHUS U BHeJpPEHHUS OTJeJbHbIX
MHCTPYMEHTOB OepexJMBOro NPOU3BOJACTBAa. BMecTe ¢ TeM HeJOCTAaTOYHO MCC/IeJLOBaHHBIMU
OCTAIOTC BOIPOChl MHTErpaldd HWHCTPYMEHTOB CTpaTerdyecKoro aHajusa, IpOLEecCHOro
yIpaBJleHUs] U OPraHU3allMOHHON KOOPAWHALMH B €IMHYI0 CUCTEMY MOBbILIEHUS YCTOUYUBOCTH
6usHec-nporeccoB HII3 ¢ y4yeToM HX COIMaJbHO-3KOHOMUYECKOW 3HAYMMOCTH, BJIUSHUS Ha
pa3BUTHe IPOM3BOJACTBEHHOTO YeJIOBEYeCKOTo KaluTala M obecrneyeHHe COLMAJbHOU
YCTOMYHMBOCTH NPOU3BOACTBEHHOU CpeJbl.

B 3To#l cBsA3U 0cO6GYH0 3HAYHMOCTb MPUOOpPeTaeT pa3paboTKa KOMIJIEKCHBIX MOJXOJ0B K
ylIpaBJleHUeCKOMY aHaJI3y GU3Hec-NpOoLecCcOB, OPUEHTHPOBAHHbIX He TOJIbKO Ha INOBbIIIEHHE
IPOU3BOJACTBEHHON 3 PEKTUBHOCTH, HO U Ha obeclieyeHHe YCTOHYUBOCTH QYHKIMOHUPOBAHUSA
npeAnpuUsTUH B YCJIOBUSAX BO3pACTAMOINX UHQPACTPYKTYPHBIX, COLUATbHBIX U yIPaBJeHYeCKUX
TpeboBaHuMH.  llesiblo HcciefoBaHUA fABJSETC pa3paboTKa KOMILJIEKCHOTO MoJxXoJa K
ynpaBJeHYeCKOMY aHaJu3y O6u3Hec-ipolieccoB HedTelnepepabaThiBalOIEro IpeANpUATHS,
obecreyrBalollero BblsiBJeHHe (GAKTOPOB, BJMUAKLMX Ha ONEpPalMOHHYI0 YCTOHYMBOCTbL U
3pdeKTUBHOCTb NPOU3BO/ICTBEHHBIX MPOI[ECCOB.

2. JIuTepaTypHbIi 0630p

TeopeTHyeckHe  OCHOBBI  YIpaBJEHYECKOTO  aHa/lu3a  OU3HEC-POLecCOB  GbUIM
cbopMUpPOBaHbl B paMKax IpOLECCHOTO MOAXO0Ja U KOHILENIMU peuHXMHUPUHra Ou3Hec-
npoueccoB. OJHUMMM U3 TMepBbIX JaHHOe HalpaBjeHUe pa3Buaud XamMmep u Yawmmy,
paccMaTpuBaBLIMe OpPraHU3alMI0, KaK CUCTEMY B3aMMOCBSI3aHHBIX POLECCOB U 060CHOBABLINE
HeoO0XOJMMOCTb  paJiUKaJbHOTO  IepecMOTpa  OU3HEeC-NpoLeccoB  JAJs  IOBBIIIEHUSA
adpdexTuBHOCTH opraHuzanuil (Hammer & Champy, 1993). CymecTBeHHbIH BKJIAJ B pa3BUTHE
IPOLIECCHOTrO0 yIIpaBjeHUs BHeC Takxe JlaBeHNIopT, onpe/ie/IsiBIIMN GU3HeC-IPOLeCChbl KAK OCHOBY
OpraHU3alMOHHOM 3¢ PEKTUBHOCTH U KOHKypeHTocnocobHocTH (Davenport, 1993).

JanbHelliee pa3BUTHE UCCAeJ0BAaHUM B 00JIaCTM CTPATETMYECKOr0 VIPABJEHUSA U
onepaloHHON 3pPeKTUBHOCTH MOJYYMUJIO OTpakeHHe B paboTax I[lopTepa, mpeasoKUBIIErO
MOJie/lb  aHa/M3a KOHKYPEHTHBIX CHJI OTpac/aH, TMO3BOJISAIOILYI0 OLleHUWBAaTh XapaKTep
KOHKYPEHTHOTO JlaBJeHHs] M HCTOYHUKH (GOPMHUPOBAHUSA YCTOMYMBBIX IPEUMYILLECTB.
3HauMTesJIbHBIM BKJIAJ, B pa3BUTHe paccMaTpUBaeMOHl Mpo6/eMaTHKM BHEC/IM Takxke BoMmak,
JxoHc u Jlalikep, McciieloBaBIIMe IPUHIUIIBI GePeXJIMBOr0 NPOMU3BO/CTBA, YIIpaBJieHUs GU3HecC-
npoIeccaMy U yCTPaHEHUs IOTEPh B IPOU3BOACTBEHHBIX cucTeMax (Womack & Jones, 1996; Liker,
2004). B cOBOKYNHOCTH JAaHHble UCCIeJOBaHUSA 3a/10KUIH TEOPETUYECKYI0 OCHOBY KOHLIENLUH
HeNpepbIBHOTO COBEPLIEHCTBOBAHMUS, OPUEHTHPOBAaHHON Ha IMOBbILIEHHE L EHHOCTH [JIs
NOTPeOUTEIS TOCPELCTBOM ONITUMHU3AIMU OGU3HEC-TIPOLLECCOB.

Ha ciepyromem sTane pasBUTHS HAyYHBIX UCCJIeJOBAaHUH BHHUMaHHUe GbIIO COCPeZ0TOYEHO
Ha BONpPOCAaX MHTerpaluy CTpaTerdyecKoro U OINepallMOHHOro yhpaBJjeHus. B psapje
UCCelOBaHUM  NOAYEepKHBAeTCs, 4YTO onepanvoHHass 3$QPeKTUBHOCTb MNpeANpPUATHUSA
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onpesiesisieTCl He TOJIbKO TEXHOJIOTMYECKUMH pPecypcaMy, HO W YPOBHEM COIJIACOBAHHOCTH
IpOLIeCCOB TMJIAHUPOBAHUS, CHAGXKEHHUs, JIOTUCTUKH, KOHTPOJISI KauyecTBAa U TEXHUYECKOTO
o6cayxkuBaHusi (Bhamu & Sangwan, 2014; Heizer & Render, 2017; Slack & Lewis, 2017).
OTnesibHOE HampaBJIeHHE HCCAeJ0OBAaHWH CBSI3aHO C BHeJpEHHEM MNPUHIUIOB GepexJMBOro
IPOU3BO/ICTBA B MPOMBIIIJIEHHBIN CEKTOP. B Hay4yHO! JiMTepaType 0OTMeYaeTcs, UYTO MIPUMEHeHHe
KOHIIENIIMHA GepexJIMBOCTH CIOCOGCTBYET CHUXKEHUIO MOTEPb, POCTY MPOU3BOAUTENHLHOCTU U
MOBBINIEHUI0 YCTOMYHUBOCTH MPOU3BOJICTBEHHBIX MpoleccoB (Dora et al, 2013). AHasoru4HbIE
BBIBOJIbl MPEJICTaBJeHbl B MCCJEOBAHUSAX, TJle MOJYEPKUBAETCS 3HAYUMOCTb MPOLECCHOU
CUHXPOHU3ALMY, OPraHU3alMOHHOW TUOKOCTH M MeX(PYHKIMOHAJBbHOU KOOpJUHALUU KaK
$aKTOpOB MOBBILIEHHSI ONepalMoHHON 3ddekTUBHOCTH mnpeanpusaATud (Bhamu & Sangwan,
2014).

B nocsenHue rojibl 0co60e BHUMAaHUE Y/eJseTCs Pa3BUTHI0 KOHIENIUU OepexinBoe
obcayKMBaHWe W YNPABJEHUI0 HAZJeXKHOCTbIO 00OpPYZOBaHUS B KAaMHUTAJOEMKHX OTpac/sx. B
paMKax JaHHOW KOHIENIMY O6GOCHOBBIBAETCS HEO6XOJAUMOCTb WHTErpaldd HPUHLUIIOB
OEpeXJIMBOTO0 TMPOU3BOJCTBA B CUCTEMY TEXHHUYECKOTO OOCIYyKHBaHUS 060pYyAOBaHUS,
HampaBJIEHHOW Ha COKpallleHHe BHEIJIAHOBBIX MPOCTOEB, TMOBBILIEHHE HAJEXKHOCTU
060pyZi0BaHUS W YCTOWYHMBOCTU TPOU3BOJCTBEHHOro KoHTypa (Mostafa et al, 2015).
[IpuMeHUTEBLHO K HePTEra30BOMY CEKTOPY MOJUepPKUBAETCS, YTO BHe[peHe Lean maintenance
CMOCOOBCTBYET CHUKEHUIO MPOU3BO/CTBEHHBIX NOTEPD, Gosiee 3QPEKTUBHOMY HCIOJIb30BAHUIO
PecypcoB U NMOBBIIEHUIO ONEePALMOHHOM ycToMuMBOCTH npenpusaTuil (Hassan et al., 2020).

JloNoJIHUTeIbHOE pa3BUTHE JaHHOe HalpaBJeHWe MOJYyYUJI0 B HCCIeJOBaHUSAX,
NOCBSAILIlEHHbIX IPYMeHEHHUI0 HHCTPYMEHTOB KapTUPOBaHHUs IOTOKOB co3/iaHus leHHocTH (Value
Stream Mapping) B HepTerazoBoi 0Tpac/y, Iie 060CHOBBIBAETCS 3HAYMMOCTbD BbISIBJIEHUS Y3KUX
MECT, yCTpaHeHHUs NOTePb U NMOBBIILIEHHS COIVIAaCOBAaHHOCTH TPOU3BO/ICTBEHHBIX IpoleccoB (Shou
et al, 2020). OgHOBpeMeHHO MOAYEPKUBAETCS HEOOXOAUMMOCTb HHTErpallid UHCTPYMEHTOB
TEXHUYECKOT0 06CIy>KMBaHMUs, IPOLIECCHOTO yIpaBJeHUs U MeXPYHKIMOHAIbHON KOOPANHALUU
KaK YCJIOBHUH TIOBBIIIEHUS HaJeXHOCTH NPOU3BOACTBEHHOTO KOHTypa M YCTOWYHMBOCTH
omepanuoHHON AesTesbHOCTU npeanpusaTuit (Al Kitab et al, 2023). AKTya/bHOCTb AaHHbIE
NOAXO0/bI MPUOOPETAIOT AJ151 HepTenepepabaThlBaloOlel 0Tpacay, XapaKTepU3Y0IleNcs BBICOKOH
KallUTaJl0EMKOCTbIO, HENpPEepPbIBHOCTbIO NPOMU3BOACTBEHHOI0 LMKJA MW  TOBBILIEHHOU
YYBCTBUTEJbHOCTBIO K OTlepPaLMOHHbBIM COOSIM.

Crnenuduka HedTenepepabaThiBaoLei oTpacau omnpejensieTcs BBICOKOH
KallMTaJl0€eMKOCTbI0, HeNIPePbIBHBIM NTPOU3BO/ICTBEHHBIM LIUK/IOM, KDUTUYECKON 3aBUCHMOCTBIO
OT HaJEXHOCTU OOOPYJOBaHUS U BHEIIHEM JIOTUCTUYeCKOW HHOPACTPYKTypbl. B HayyHOH
JiiTepaType MNOJAYEPKUBAETCSl, YTO B YCJOBUSIX BbICOKOW INPOHU3BOACTBEHHON CJI0XKHOCTH
BO3pacTaeT 3HAYMMOCTb CUCTEMHOIO YIpaBJEeHHUS PUCKAMH, HAJIeXKHOCTbIO 06OpYJOBAaHUA U
YCTOMYHUBOCTBIO OU3Hec-npoleccoB (Andersen & Mostue, 2012). AHa/JIOTUYHbBIN TOAXO0[ OTpa*KeH
B UCCJIeIOBAaHUAX, aKLlEeHTUPYIOLIMX HE06X0AMMOCTb MOBBIIIEHNUs ycTOMYMBOCTH downstream-
CeKTopa B yCJOBHUSAX BOJATHUJIbHOCTH 3HepPreTHUYeCKUX PbIHKOB M HeCTaGUJIbHOCTH BHeEIIHeH
cpeanl (IEA, 2021).

HecMoTps Ha 3HauHTebHBINA 06'bEM HCCIe0BaHUM, BONPOChl MHTErPAlMd HHCTPYMEHTOB
CTpaTeruyeckoro aHaju3a, MPOLEeCCHOr0 YyNpaB/JeHUs U IMOAXoJa OepeX/JMBOCTH B eJUHYIO
cucrtemy yrpasJseHus HII3 ocTaroTcs HejocCTaTOUHO pa3paboTaHHBIMU. B 4aCTHOCTH, OrpaHUY€eHO
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KOJIN4eCTBO Hcc/eJOBaHUH, paccMaTpPUBAKOIHUX B3aMMOCBA3b OpraHU3alOHHO-
ynpaBJjieHYecKMX (aKTOpOB, ONEepalMOHHOM YCTOHYMBOCTH M COLMAJIbHO-IKOHOMHYECKHUX
adodexToB pesaTenbHocTu HII3. HacTos1ee uccaejoBaHre HapaB/ieHO HA BOCMIOJIHEHHE JAHHOTO
Hay4yHOro Inpo6esa NOCPeACTBOM pPas3pabOTKH KOMIIJIEKCHOrO IOJX0Ja K yIpaBJeHYeCKOMY
aHaJIN3y 6U3HeC-MPOLeCCOoB.

Crnenuduka HII3 06ycyioBIMBaAEeT MOBBIMIEHHYI0 3HAYUMOCTh YIPaBJIEHYECKOTO aHAIU3a,
IIOCKOJIbKY BBICOKasl KallMTaJ0eMKOCTb, HEIIPEPBIBHBIN XapaKTep NPOU3BOACTBEHHOIO IIUKJIA, A
TaKXXe 3aBUCUMOCTb OT HaJeXHOCTH O0OOpYAOBaHHUSA W JIOTUCTUYECKOW HHPPACTPYKTYPHI
YCUJIMBAIOT MOCJIeCTBUS JIIOObIX opraHu3aluoHHbIX c6oeB (IEA, 2021; Cameron & Stanley, 2017).
C ynpaBJieHYeCKOM TOYKM 3peHMs JaHHble 0COGeHHOCTH o3HadawT, uyTo HII3 He Moxer
3pdekTUBHO GYHKLIMOHUPOBATD B YCIAOBUSIX pparMeHTapHOU MOZied YIIpaBJieHuUs, TPU KOTOPOH
IIPOU3BO/ICTBEHHbBIE, IOTUCTUYECKUE U PEMOHTHbIE NPOLeCChl pAaCCMAaTPUBAIOTCA U30JIMPOBAHHO
JpyT oT Apyra. [loBbllIeHNe ollepallMOHHOM yCTOHYHMBOCTH TpebyeT UHTErPALlMU CTpaTeruyecKux
U TPOLECCHbIX MWHCTPYMEHTOB yIpaBJeHHUs, 00ecrneyuBaloOIIUX COIJIaCOBAaHHOCTb OU3Hec-
IIPOLIECCOB M YCTOMYMBOCTb INPOU3BOJCTBEHHOIO KOHTypa. B [JaHHOM KOHTeKCTe BONPOCHI
s¢dexTUBHOCTH GU3Hec-nponieccoB HII3 mpuobpeTaroT He TOJNbKO NPOU3BOJACTBEHHOE, HO H
COLMaIbHO-3KOHOMHUYEeCKOoe 3HaYeHHe.

3. MeToabl McC/IeIOBAaHUSI

MeToo/ioruyeckasi OCHOBA MCCJEeJOBaHUsA 6a3upyeTcss Ha NMPUMEHEHUH HHCTPYMEHTOB
CTpaTeruyecKoro M NpolecCHOro aHaM3a, 06ecleyruBaoIMX KOMIVIEKCHYI0 U MHOTOYPOBHEBYIO
OIleHKy (aKTOpPOB pPa3BUTHUSL OTPACJU U 0COOeHHOCTEW (YHKIMOHUPOBAHUS OpraHusanui. B
KayecTBe 00'beKTa HcciaenoBaHus Bbiopad HII3 6utymHoro npodusisa TOO «CIT «CASPI BITUM»
(masee - bBuTyMmMHBIH 3aBoA/3aBoji), paclosioxKeHHbI B ropoje AkTay. Bribop JaHHOro
NpeANpUATHS OOYCJOBJEH €ro penpe3eHTAaTHUBHOCTBIO JJs aHalIu3a O0COOEHHOCTeH
byHKIMOHUMpPOBaHUSI HedTenepepabaThiBawIIUX npeanpustuil Pecny6auku  Kasaxcrah,
OpPUEHTUPOBAHHBIX Ha MPOU3BOACTBO AopoxkHoro 6utyma (CASPI BITUM, 2025). [Ipeanpustue
GYHKIIMOHUPYET B YCJOBUSAX CE30HHOTO CHPOCA, BBICOKOM 3aBUCHUMOCTH OT JIOTHCTHYECKOU
MHQPACTPYKTYPhI, KAUTAJI0EMKOTO NPOU3BOACTBEHHOIO LIMKJ/IA U NOBBIILEHHBIX TPeGOBAaHUH K
HazexxHocTH 060opynoBaHud (JSC NC KazMunayGas, 2025).

[Tocne MonepHuszanuu 2025 r. MOIHOCTb 3aBO/Ia COCTABJSAET 1,5 MJIH TOHH HEQTH B roj, NpU
3TOM pacyeTHbI 06beM BBIMYCKa BK/IOYaeT A0 750 ThIC. TOHH AOPOXHOro 6utyma u 750 ThIC.
TOHH OYHIIeHHOM HedTH B roA. Jlorucrudeckas Mojieslb NpeANpUsTHsS OCHOBaHA Ha IIOCTaBKe
HedTu uyepe3s cuctemy KasTpancOitn u oTrpyske mnpoaykuuud mnocpeactsoM KTK wu
aBTOCAaMOBBIBO3a. /JlONOJIHUTENbHBIM OCHOBAaHHEM BbIGOpa MNPEANPUATHUS SIBJISETCS €ro
3HAYMMOCTb JJI1 o6ecliedeHusl JOPOXKHOIO CTPOUTEJILCTBA U peaar3alud HHPPACTPYKTYPHBIX
npoekToB KazaxcTaHa, 4TO M03BOJISIET pACCMAaTPUBATh AeSTeNbHOCTb PEAIPUITHUS HE TOJBKO B
IPOU3BOACTBEHHOM, HO W B COLMAJbHO-3KOHOMHUYECKOM KOHTeKcTe. CTaGU/IbHOCTD
GYHKIIMOHUPOBAHUSA INpeJIPUATHS OKasblBaeT BJMSAHME Ha YCTOHYUBOCTb JIOTHCTHYECKHUX
IleNoYeK, CBOEBPEMEHHOCTb peaju3alud HHPPACTPYKTYPHBIX IMPOrpaMM, COXpaHEHHe
IPOU3BOACTBEHHON 3aHATOCTH, YCJOBHsS MNPOMBIIIJIEHHOW 6€30MacHOCTH U pPa3BUTHe
YyeJI0BeYeCKOro KamnuTaja, YTO YCUJAUBAeT COLMAJbHYI0 3HAYUMOCTb MCC/IeJ0BAaHUS BOIPOCOB
NOBbILIEHUS]  ONEepaljMOHHOW  YCTOMYMBOCTH U 3PQPEeKTUBHOCTH  OGU3HEC-POIECCOB.
JOMO/IHUTENIbHBIM OCHOBAaHUEM BbIGOpa NPEANPUSATHsS SBJSETCS €ro 3HA4UMOCTb JJIs

129

Qainar Journal of Social Science,
Volume 5, Issue 2, 2026



130

obecrneyeHUs] AOPOXKHOIO CTPOUTEJNbCTBA U HHPPACTPYKTYPHBIX NpoeKkToB KasaxcTaHa, 4To
[103BOJISIET pacCMaTPUBATh AeATeJbHOCTb NIPeANPUATHUS He TOJIbKO B IPOU3BOACTBEHHOM, HO U B
COLIMAIbHO-3KOHOMHYECKOM KOHTEKCTE.

B uccnenoBaHMM NpUMeEHeH MNO3TAalHbIA MeTOJO0JIOTHYeCKHMH MOAXOJ, OCHOBAaHHBIM Ha
COYeTaHUH UHCTPYMEHTOB CTpaTernyeckoro M NpolecCHOro aHajau3a. Ha nepBoM sTame 6blia
cbopmupoBaHa uHPoOpMalMOHHAsA 6asa  MCCAe[0BaHUSA, BKJIOYAWIlasg  BHYTpPeHHUE
aHa/IMTUYeCKHWe MaTepuasibl NpeJNpHUATHA, pPe3yJbTaTbl 3KCIEepTHbIX HWHTEPBbIO, JaHHbIE
aHa/u3a OU3HeC-NpOLEeCcCOB, a TaKXe OTpacjeBble U MaKpPO3KOHOMHUYECKHe MaTepuaJbl
HedTerazoBoro cektopa. Ha BTopom 3Tame npoBejgeH PEST-aHasus, HampaBJ/ieHHbIM Ha
BbIIBJIEHHE MOJUTHYECKHUX, SKOHOMHUYECKHX, COLMAJbHBIX M TEXHOJOrM4ecKMX ¢(aKTOpoB
MaKpocpeJbl, BJHSIOLIMX Ha YCTOHYMBOCTb (QYHKLMOHHWPOBAaHUsA mpeanpusaTusa. OLeHKa
baKTOpoOB  OCyllecTBJsJIach  3KCHEPTHbIM ~ METOJOM C  y4acTHeM  CIelUaJIMCTOB
IIPOU3BOACTBEHHOTO, PEMOHTHOTO, JIOTUCTUYECKOT0, 3KOHOMHU4Yeckoro U HSE-Hanpassienut. s
dbopMau3alUu 3KCHEPTHBIX CYXAEHWH HCHoJb30Bajach NATHGANJbHAs LIKaja, a BecoBble
K03$OUIIUEHTBl ONpeJeJsiINCh € Y4eTOM 3HAYUMOCTH GAKTOPOB [Ji  YCTOMYMBOCTHU
IPOM3BOJCTBEHHOI0 Ipoliecca, HafleXXHOCTH 060pyZ0BaHHUs, JOTUCTUYECKOH YCTOHYMBOCTH U
BbINTOJIHEHUS] IPOU3BOACTBEHHOMN IPOrpaMMBl.

Ha TpeTbeM 3Tane nprMMeHeHa Mo/ie/lb KOHKYPeHTHBIX cuJI [lopTepa, no3BoJiMBLIas OLleHUTh
CTPYKTYPY OTPACJeBOr0 OKPYKeHHsl, yDOBEHb KOHKYPEHTHOTI0 [laBJleHus], BJUsAHUe NIOKyNnaTeJel
Y MOCTAaBIIUKOB, yIpo3y HOBBIX YYAaCTHUKOB pPbIHKAa M TOBAapOB-3aMeHUTeJsed. ITO MO3BOJIMJIO
OlNpe/ie/IUTh KJIOUeBble BHELIHHe OpaHUYeHUs], BAUSAOLIME Ha YCTONYMBOCTh OU3HEC-MOJeNH
npeanpusaTus. Ha yeTBepToM sTane npoesieH SWOT-aHanus, o6ecneyuBLUIMN CUCTEMATU3ALUIO
CUJIBHBIX U CJ1a0bIX CTOPOH NpeJNpHUsTHs, a TaKKe BHEIIHUX BO3MOXKHOCTeHM U yrpoa. JlaHHbIH
3Tan NO03BOJIMJ OGOOLIMTH pe3y/bTaTbl BHEIIHEr0 W BHYTPEHHEro aHaju3a U OINpejesUThb
CTpaTerMyecKkMe OTpaHWYeHHs, CB3aHHble C HeJ03arpy3koll MOIIHOCTeH, JIOTUCTUYeCKHMHU
pa3pbIBaMU, CE30HHOCTBIO CIIPOCa U yIpaBJeH4ecKol KoopAHHaLhe.

Ha nsaTom sTamne ucnosib3oBaH Business Model Canvas juis cTpyKTypuUpoOBaHUsI OU3HEC-
MOJe/IM TpPeANpUATHs, BKJIOYas KJOYEBBIX NapTHEPOB, peCcypchbl, BHUABI JeATeJbHOCTH,
LIeHHOCTHOE Npe/lIo’KeHUe, KaHa/Ibl B3aUMO/IeICTBUS, KJIMEHTCKHUE CErMEHTDI, CTPYKTYPY 3aTpaT
M UCTOYHUKMU JoxoAoB. Ha 3aksirouuTessbHOM 3Tamne pesynabTaTbl PEST-aHanusza, mogenu
KOHKypeHTHBIX cuJ [lopTepa, SWOT-aHanu3a u Business Model Canvas 6blIM CONOCTaBJIEHbI
Mexy co60H, yTo 06ecrneymnsio aHaIMTUYECKYI0 TPUAHTYJISLIUIO U NT03BOJINI0 CHOPMYJIMPOBATH
IpaKTUYeCcKue peKOMEeHJalMy 10 IOBbILIEHUI ONepallUOHHONW YCTOHYMBOCTH, HAAEKHOCTU
060py/10BaHUs, NMPO3PAYHOCTH OU3HEC-IPOLECCOB U COLMAJbHO-3KOHOMUYECKON 3HAaYMMOCTH
GYHKIMOHUPOBAHUS NpeIpUSTHS.

4. Pe3yabTaThbl

B pamMkax ucciiefoBaHus AJis aHAJIM3a BHELIHeHN cpe/ibl QYHKIMOHUPOBAHUS NPENNPUATUSA
HCII0JIb3yeTCA PEST-aHanu3 Kak HHCTPYMEHT CTpaTEFH‘{eCKOﬁ AHWArHOCTHKH, HOSBOJIHIOIJ.[PIIZ
OLL€EHHUTDb BJIMAHHE IMOJIUTHYECKHUX, SKOHOMHWYECKHUX, COUHAJIbHBIX U TEXHOJIOTMYECKHUX Cl)aKTOpOB
Ha JedATeJIbHOCTb OpraHH3allUuu. HpI/IMeHEHI/Ie JAaHHOro MeToja o6ecrieyrBaeT BbISIBJIEHHE
KJ/IFOYEBbIX BHEIIHHUX OI‘paHI/I‘{eHI/Iﬁ U BOSMO)KHOCTeﬁ, a TaKXe (bOpMI/IpOBaHI/Ie yhnpaBJieH4€CKHX
pellleHH, HAapaBJIEHHBIX Ha a/JallTalll0 OGU3HEeC-MPOLeCCOB NPEANPUATHSA K YCJIOBUSIM BHEIIHEN
CpeAbl, pe3yabTaThl IpeiCTaB/IeHbI B TabuIe 1.
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Ta6suna 1. PEST-ananu3 butymHoro 3aBoja.
Table 1. PEST analysis of the Bitumen plant.

OneHka c
Biusiaue CpepHsasa .
Kop, OnucaHue ¢pakTopa NnonpaBKo# Ha
dakTopa OLleHKa Bec
[Tonmutudeckuii pakTop 1,07
['ocypapcTBeHHbIE NPOrpaMMBbl JOPOKHOTO
P1 CTPOUTEJILCTBA U 06'EM GHOIPKETHOTO 3 4,6 0,37
dUHAHCUPOBaHUSA
PerynupoBaHue feaTeIbHOCTH
P2 HHPpacTpyKTypHBIX onepaTopoB: KTO u KTXK 3 42 0,34
P3 YkecTodyeHHe TPeGOBAHUH K KaueCTBY 2 36 0,19
MPOAYKTaM U JJabopaTOPHOMY KOHTPOJIIO
P4 JKOJIOTUYECKOE U POMBIIIIEHHO-6€e30IacHble 2 32 0,17
Tpe6GoBaHUs K IPOU3BOACTBY
JKOHOMUYECKUN aKTOp 1,48
E1 Ce30HHOCTB CIpOCa HA GUTYM U 3 48 0,39
HEepPaBHOMEPHOCTD 3asiBOK CO CTOPOHBI PbIHKA
E2 PocT onepanioHHbIX PacX0J0B: SHEPTUS, ) 3 44 0,35
PEMOHTBI, YCIYTY NOAPSIHbIX OpraHU3aL Ui
E3 KoH1eHTpanus Ha 0JHOM AaBasiblie U BbICOKast 3 44 0,35
3aBHUCHUMOCTD OT €ro yCJOBUH 3arpy3Ku
E4 BasitoTHBIE PUCKU IO UMIIOPTHBIM 2 38 0,20
KOMIIOHEHTaM, CEPBUCY U 3aMaCHbIM YaCTIM
BoJ1aTU/IBHOCTb HePTSHOIO PhIHKA U BIUsSHUE
E5 CcTpaTeruu JaBajblia Ha IPOU3BO/CTBEHHYIO 2 3,6 0,19
nporpammy
CouManbHO-KyJIbTYpPHBIN GaKTOp 0,58
s1 PocT Tpe6oBaHuUH 06111eCcTBa U TOCYAApCTBa K 2 38 020
KayecTBY U J10JTOBEYHOCTH JOpOT ’ ’
2 JleduuUT KBAIMPUIIMPOBAHHOTO 2 38 0,20
NPOX3BO/CTBEHHOTIO NIepCcoHaj a
3 Poct 3HaunmocTy HSE-KynbTyph! U conyanbHas 2 34 018
YYBCTBUTEJIBHOCTb K MHIIUJEHTaM ’ ’
TexHosIOTHMUECKUH PaKTOP 1,13
T1 HagexHocTs 060py0oBaHus ITOCIe
MO/IepHHU3AIUH U CIIOCOGHOCTh paboTaTh Ha 3 4,6 0,37
yBeJIMYEHHOW MOIIHOCTH
T2 KpuUTHYHOCTB BHENJIAHOBBIX IPOCTOEB /151
3 4,8 0,39
BbINycKa U yaesabHoro OPEX
T3 HudpoBur3anus 1pou3BOCTBEHHOTO KOHTPOJIs, 2 34 018
KayecTBa U OTTPY3KU ’ ’
T4 JloCTyHOCTb TEXHOJIOTUH U KOMIIOHEHTOB JJIsl 2 36 019
BBINYCKA yJIY4YLIeHHbIX OUTYMHBIX NPOAYKTOB ’ ’
OO6IMH UTOT 39 64 4,26

HpI/IMe‘{aHI/Ie: COCTaBJIEHO aBTOpPaMHU.

PesyabTatel PEST-ananusa, npescraBiieHHble B TabJyule 1, MOKa3bIBAIOT, YTO HAUOOJIbIIEE
BJMSIHUE HA YCTOWYUBOCTb [AESTEJbHOCTH NPEANpPHUATHS OKa3blBAlOT 3KOHOMUYECKHE U
TeXHOJIOTHYeCKHUe paKTophl BHENTHEH cpebl. Hanbosiee BbICOKHE OIeHKH TMOJTYYUJIN CE30HHOCTD
cupoca Ha OHTYM, POCT OINEPALMOHHBIX PACXOJ0B U KPUTHUYHOCTb BHEIJIAHOBBIX MPOCTOE
o6opyznoBaHus. [losyyeHHble pe3ysbTaThl CBUAETENbCTBYIOT O BBICOKOW YyBCTBUTEJIbHOCTH
NpeANpPHUATHSA K CTAGHUIBHOCTH MPOU3BOJACTBEHHOTO MMOTOKA U HAJIEXKHOCTH 060py/j0oBaHus. [Ipu
3TOM BbISIBJ€HHbIe OTPAaHUYEHUS OKA3bIBAIOT BJMSHHUE He TOJIbKO Ha MPOU3BOJCTBEHHBIE
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1oKasaTeJd, HO U Ha YCTOMYMBOCTb 3aHATOCTH, BbINOJHEeHHE UHOPACTPYKTYPHBIX NPOEKTOB U
CTabUJIbHOCTb OCTABOK MaTePHUaJIOB /iJIs1 JOPOKHOI'O CTPOUTENbLCTBA.

JonoaHuTtenbHo pe3ysbTaTbl PEST-aHanu3a moATBepJal0T BO3PACTAOILYI0 3HAYUMOCTD
YeJI0BEYeCKOro KanuTaja U HSE-Kky/nbTypBL. Jedunut KBaJUHUIUPOBAHHOIO
IIPOU3BOJCTBEHHOTO IlepCOHaJa M pPOCT TpeGOBaHMN K NPOMBILLJIEHHOW 6€e30MacHOCTH
bOpMUPYIOT HEO6XOJAUMOCTb pPa3BUTHsS NPodecCHOHANbHBIX KOMIIETEHIIUM pabGOTHUKOB U
COBepLIEHCTBOBAHUSA CUCTEMBI YIIpaBJeHUs NIPOU3BOACTBEHHBIMU pUCKaMU (Tabnua 2).

Ta6smmuna 2. YrnpasJjieHUeCKHe BbIBO/bI 110 pe3yJibTaTaM PEST-ananusa butymMHoro 3aBoja.
Table 2. Management conclusions based on the results of the PEST analysis of the Bitumen plant.

I'pynna ¢akTropos Puck YnpaBjieHYecKuii BHIBOJ,

3aBUCUMOCTb 3arpys3Ku oT

Heo6xojMMBbI CLieHapHOe MJIaHHPOBaHUE, yYeT
JIOPOKHBIX IPOTPaMM U

[MonuTH4ecKue HHbPACTPYKTYPHOTO rocyiapCTBeHHOUM HHPPACTPYKTYPHOU NOBECTKHU
Y Ipe/ice30HHAast KOOPUHAIUSA JIOTUCTUKHU
peryJiupoBaHuUst
Hepo3arpyska MoOIIHOCTEH, POCT [IpHOpPUTETOM [JOJDKHBI CTATh YIIPaBJIEHUE
IKOHOMUYECKHE yaeabHoro OPEX, 3aBucuMoCTb OT 3arpy3KoH, KOHTPOJIb [paliBepoB 3aTpaT, THOKoe
O/IHOTO ZJaBaJIbIla, CE30HHOCTD 610/PKETUPOBAHHE U MOBBIIEHHE YCTONYUBOCTH
cipoca CIIPOCOBOTO KOHTYpa
ConnanbHo- KagpoBeie OrpaHuieHus, pocT TpebyeTcsa YKpeIIeHHe KaApoBoro noTeHIuana,
—— Tpe6GOBaHUH K Ka4eCTBY U MPOU3BO/CTBEHHOH JUcHUIINHEI 1 HSE-
6e30MacHOCTH KYJIBTYPBI
BHemn/iaHOBbIE POCTOM, BbICOKAS Heo6xonumo ycunenue cuctems! TOuP,
TexHONOrHYECKHe [[eHa 0TKA30B I10CJIe MOIePHU3ANY, MOHHUTOPHWHIA KPUTHUYHBIX Y3JI0B, LUPPOBOI0O
3aBUCHMOCTD OT HaJIeXKHOCTHU KOHTPOJIS U IPeAYNPeXAAI0IIero yipaBaeHus
060pyj0BaHUs OTKJIOHEHHUSIMH

I'IpnmeanI/Ie: COCTaBJIEHO aBTOPaMM.

Jnsa yray6ieHUs aHalM3a BHeWIHeH cpejbl M OLEHKH OTPac/eBOro KOHKYPEHTHOIO
JlaBJIeHUs lieslecoo6pa3HO NpUMeHeHHe MoJiesld KOHKYpeHTHbIX cuJs I[lopTepa, nmo3sBoJisiomieit
ONpe/ie/IUTh CTelleHb KOHTPAKTHOW M PBbIHOYHOM YS3BUMOCTHU NpeJNpHUATUA. AHAJIN3 MOJeNH
[lopTepa npeacTaB/seT COGOH MHCTPYMEHT OTPACJeBOro aHa/au3a, NpefHa3sHayeHHbIH s
OLleHKM KOHKYPEHTHOIO J[aBJleHUsi U CTeleHM KOHTPAaKTHOW U PpPbIHOYHOH YA3BUMOCTHU
npeanpuaTha. MeToJ N03BoJseT HUCCAefoBaTh BJAWSAHWE MOKynaTeseHd, IOCTaBIIUKOB,
JelCTBYIOIINX KOHKYPEHTOB, NOTEHLIMaJbHbIX HOBBIX YYaCTHUKOB pBbIHKAa WM TOBapOB-
3aMeHuTesiell. Ero aHa/sMTH4eckasl IleHHOCTb 3akKJ/4aeTcs B TOM, YTO OH IOKa3blBaeT, Ife
MMEHHO MpeJnpuUsATHe TepseT YCTOMYMBOCTb BO BHEIIHHMX OTHOLIEHUAX W Kakuhe OHU3Hec-
Ipoleccbl  CTAHOBATCA  HauboJilee  YYBCTBUTEJbHBIMM K  3TOMy  JaBJIeHHIO, 4TO
CUCTEeMaTH3MpPOBAHO B pe3yJibTaTaX, aHa/M3a KOTophle Npe/icTaB/eHbl B TabauIe 3.

Ta6una 3. AHanu3 KOHKYpeHTHBIX cuJ [lopTepa ButymHoro 3aBoja
Table 3. Analysis of the competitive forces of the Bitumen Plant Porter

KonkypenTHas Kputepuit 3 6ay1a 2 6as1a 1 6ann
cpeaa
1 JOMUHUPYIOLUN 2-3 KpymHBIX MHoro
KoHuenTpanus nokynaresnes / NOKynaTeJb HoKymaTens NOKyTaTeJseH, 10U

BausiHue Jl0JIs1 KpyTTHeHIero (>80%) pacnpegesieHbl
HOKymaTeJen (+)

Puck nepek/oyeHus Ha Bricokuit CpenHuit Huzkuit

aJbTepHATHUBHbIE MOUTHOCTH +)
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KoHnkypeHTHas

cpena Kpurepuii 3 6as1a 2 6a/1a 1 6aan
BaugeTt naxe BaugeT TosbKO CraBas
HeboJIbILIOE 3aMeTHOe
YyBCTBUTEJNBHOCTDb K Tapudy YYBCTBUTEJBHOCTb
“3MeHeHue Tapuda H3MeHeHue
(+)
Y[0BJI€TBOPEHHOCTD YCJA0OBUAM Bricokuit CpenHuit Huzkuit
HWCIOJIHEHUS (+)
Hmoezoswlii 6an 10
OyeHb MaJio / OrpaHudeHHOe MHoro
KosimyecTBO nocTaBLMKOB
MOHON0JIUS KOJIN4eCTBO aJIbTEpPHATUB
KPUTHUYHBIX pPeCypCcoB (+)
OrpaHuyeHus
OrpaHudeHHas / JocTynHocTb
JlocTynnHOCTB pecypcoB yMepeHHble UIH
Biusinue JebunuTHas BBICOKAs
MOCTABIIUKOB Ce30HHbIe
MOCTaBLIMKOB “)
N3nepKy nepeK/I0yeH s Ha Boicokuit CpenHui Huskuit
JAPYTUX IOCTABIIUKOB +)
[IpuopuTeTHOCTD 3aBOAA AJIS Bricokuit CpenHuit Huzkuit
MOCTaBIMKa )
Hmoezoswlii 6an 11
Bbicokuit CpenHuit Huskuit
HacblleHHOCTD pbhIHKA )
PbIHOK CHM>KaeTcsl  YMepeHHbIH pocT BeicTpblil pocT
Temnbl pocTa ppIHKa +)
[lepuoaudeckas
BvsiHme YacTble LleHOBbIE HeHoBas KonkypeHnuu no
. YyBCTBUTENIBHOCTb PbIHKA K LieHe BOMHBI LieHe IOYTH HeT
JeHACTBYIOLIUX KOHKYpeHIIUA
KOHKYPEHTOB +)
Huskada (npogyxrt CunbHaa
JAuddepennuanus npoaykTa (npoay YMmepenHas
JIETKO CPAaBHUM) YHUKaJIBHOCTb
(cTabuNBHOCTH Ka4eCcTBa) )
B03M0HOCTb NOBBILIEHUSA HeT Bo3MoOXHOCTH OrpaHuyeHHa Bbicokasi
L[eHbl / MapXXH1 (+)
Hmozosvblil 6ain 13
3HayuMasd (Bxo
Baprbepsn! Bxoza B oTpacib (CAPEX, OTcyTCTBYyeT YMmepeHHas ( o
KalHTaJI0eMKHUH)
HHPPACTPYKTYPA, LOCTYI K ChIPbIO) A
+
. YMepeHHO
Hasnuue cuibHbIX AeACTBYIOIIUX OTCyTCTBYIOT CHJIbHO BBIpaXeHOo
BbIpaXXKEHO
HUTPOKOB Ha pPbIHKE )
TpebyeTt
" . OrpaHuyeH
Biusinne JlocTyn K KaHa/1aM pacrpeze/leHUs CBO6OAHBIH WHBECTULUH/ KOHTIF))OJmp eécs{
NOTEHOHAJbHBIX U JIOTUCTUKE JIOrTOBOPOB y
KOHKYPEHTOB (+)

CHU3AT npu

. He 6ynyT cHMXaTh MOSIBJIEHUH
Peaknus 1efCTBYIOLIMX UTPOKOB Ha CHM3AT aKTHBHO
LeHbI JlelIeBoro
MosIBJIeHHE HOBBIX YYaCTHUKOB
npeJoKeHUs
(+)
Bricokuit CpenHuit Huskuit
Temnbl pocTa peIHKa (+)
Hmoezosblii 6aan 7
3aMeHUTENEN . .
MHOTO 3aMeHUTeJiel MaJio 3aMeHHuTeJsied HeT
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KoHnkypeHTHas

Kpurepuii 3 6as1a 2 6a/1a 1 6aan
cpeja
Biausinue B03MO0OXXHOCTb 3aMelleHUs
TOBapOB- MPOAYKTa aJibTEPHATUBHBIM +)
3aMeHUTeen pelieHHeM
Hmoezoswblll 6aan 2

HpI/IMe‘{aHI/Ie: COCTaBJIEHO aBTOpPaMHU.

PesysbTaThl aHasusa natv cua IlopTepa, npeAcTaB/ieHHble B TabJule 3, MOKa3bIBAOT
BbICOKMH YpOBEHb 3aBUCHMMOCTH MNpeJNpUATUS OT BHELIHUX KOHTPAreHTOB, JIOTMCTHYeCKOU

HHOPACTPYKTYpPhI
CylecTBeHHbIM (aKTOPOM pHCKA fABJAETCS 3aBUCHMOCTb NpeJIpUATHSA OT OJHOIO JAaBajiblia,

M OrpaHUYEHHOTO Kpyra IIOCTaBIIMKOB W TMoKynaTeneid. HaubGosee

olpeiesISIIOLIEr0 YPOBeHb 3arpy3KM NPOU3BOJCTBEHHbIX MOILIHOCTeH. [laHHas 3aBUCHUMOCTb
CHMXKaeT YCTOMYMBOCTb IPOU3BOJCTBEHHOW MNpPOrpaMMbl M NOBBbILIAET YYBCTBUTEJIbHOCTb
NpeANpHUATHS K KoJIeOGaHUAM PIHOYHOH KOHBIOHKTYPBHI.

[lonyyeHHble pe3yabTaTbl TaKXe CBUAETEJbCTBYOT O TOM, 4YTO ycToWuuBocTb HII3
olnpefiesisieTCsl He TOJIbKO YPOBHEM TEXHOJIOTMYECKOW OCHAIleHHOCTH, HO U 3pPeKTUBHOCTbIO
B3aUMOJIEHCTBHUs], KadeCTBOM JIOTUCTUYECKOIO

MeX(YHKIMOHAJIBHOTO yopaB/eHUuss |

CIIOCOGHOCTBbI0 MpeANpUsATUs 00ecneyrMBaTh CTAOUJIBHOCTh MOCTAaBOK. B  conuaibHO-

3KOHOMHMYECKOM KOHTEKCTe JaHHble (aKTOpbl OKa3blBAlOT BJMSAHHE HA CTAaOUJIBHOCTh
POU3BO/CTBEHHOU 3aHSATOCTH, yCTOMYUBOCTb PErMOHANBbHBIX UHOPACTPYKTYPHBIX NPOEKTOB U

Ha/IeXKHOCTb 06ecreyeHrsi BHYTPEHHET0 PhIHKA JJOPOKHBIMU MaTepUuaiaMu (Tabjuua 4).

Ta6imna 4. YrpaBJjieH4eCKUe BbIBO/IbI 10 pe3yJIbTaTaM aHa/Iu3a T cui [lopTepa.
Table 4. Management conclusions based on the results of Porter five forces analysis.

Cuia YpoBeHnb Knw4yeBoii puck YnpaBsieH4YeCKUii BBIBOJ,
Ycunutb coBMecTHOE
N N 3aBUCUMOCTD 3arpy3KHy 3aBoJia OT IJIAaHWPOBaHMe 3arpy3KHU U
Cuia nokynareJsieit Bbicokuit ..
OJIHOTO ZIaBaJblia U ero 3asBOK MPO3pavyHOCTb yCJIOBUN
B3aMMO/I€HCTBUSA
Ysa3BUMOCTE nepef, Pe3epBHUpOBATEH JIOTUCTHKY,
CHMa MOCTABIMKOB BBICOKHiA l/lH(l)paCTp}IKTyprIMI/IU dopmMupoBaTh CTpa)fOBoﬁ 3amnac
OTPaHUYEHUAMY, JOTUCTUKON, 3UIl  KPUTHYHBIX MO3ULUH, YKPEIISATh
Y CepBUCAMHU CHa0XeH4YEeCKUH KOHTYP
KoHkypeHuus ) JlaBneHue no KayecTBy, CpoKaM [ToBbIIATH CTAGUIBHOCTD
BHYTPH OTpACIH Bricokuii TOCTaBKH M YCTOHYHBOCTH KavyeCcTBa, pPUTMUYHOCTb OTTPY3KHU
PBIHOYHOY MO3UIIUHU Y HaZIeXKHOCTDb UCTIOJIHEHUS
Bo3MoKHOe ycuieHHe [MoamepKUBATh ONeparuoHHOe
Yrposa HOBbIX Cpeamnii CYLUECTBYIOLUX HTPOKOB 1 NPEUMYIIECTBO 3a CYET
HUTPOKOB paciiMpeHue MOLHOCTEHN B Ha/IeXKHOCTH U YIPaBJISEMOCTH
oTpacau MpOLeCcCoB
Vrposa i} PocT Tpe6GoBaHUI K Ka4€CTBY U YKpensTb IPOAYKTOBbIE
S CpenHuit NPUKJIaJAHbIM XapaKTEePUCTHUKAM XapaKTEPUCTUKH U

AOPOXHBIX MAaTEepPHaJI0B

TEeXHOJIOTUYECKYI0 ycTOﬁ‘-IPlBOCTb

HpI/IMe‘{aHI/Ie: COCTaBJIEHO aBTOpPaMHU.

JJI1 KOMILJIEKCHON OLleHKW BHYTpPeHHeH W BHeIlIHed cpefibl NPeANpPUATHSA U BBISBJIEHUA
CTpaTernyecKux OrpaHUYeHUH AonoyHuTenbHO npuMeHsieTrcd SWOT-ananus. JlaHHBIA MeTO[
CTpaTeruyeckod AMAarHOCTHUKHU IO3BOJIAET CUCTEMAaTU3UpPOBAThb CUJbHblE U CJabble CTOPOHBI
NpeANpUsATHSA, a TakKXKe BHeLIHHe BO3MOXXHOCTH MU yrposbl. Ero aHaiumTHdYeckas LLeHHOCTb
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3aKJ/II0YaeTCsd B HHTErpalud pPe3yJIbTATOB BHYTPEHHEro M BHEIIHEro aHalv3a B eJUHYI0
JIOTUYECKYI KOHCTPYKILIMIO, 4YTO O00ecrneyuBaeT BbIsIBJEHHE KJIOYEBBIX CTpaTErHYecKux
NPOTUBOPEYUI MEXAY MOTEHIUAJOM MNpeANpPUATUS U paKTOpaMH, OTPAHUYMBAIOIUMH €ro
peasi3anuio, UTo OTpaxkeHo B pe3dysibTatax SWOT-anasmu3a Ha pucyHke 1.

CuibHbIE CTOPOHBI Cnadbie cTOpoHbI

— MojepHH3HPOBAHHAS ITPOH3BOICTBEHHO- S W

TEeXHOJIOrHYecKast 6a3a ¢ NOTCHLHAJIOM CTaTh
KIJIFOYEBBIM IMOCTABIIMKOM 6nryma H TIOKPBITHA

— Henosarpy3ska  mommHocTel  u3-3a  cnaboit
KOHTPAKTHOH  0asbl/3asiBOK  BBHJY ~ OTCYTCTBUS
3afBOK CO CTOPOHBI JIOPOKHBIX KOMITAaHHI.

— Ce3oHHasi BOJIATWIBHOCTH CHpPOCA —  POCT

ONEPALMOHHBIX U JIOTHCTHYECKHX PHCKOB.
CE3OHHOrO/THKDBOIO CIPOCa, = Pernonanbnas KOHIIEHTPAHUsI (3aBon
— CrabuabHasi  chIpbeBast MOXedb  TIOBBIIIAET @ E PACTONOKER B TOPOTe AKTAy) — 34BHCHMOCTS OT
MOBTOPSIEMOCTb  KAaueCTBA M YNPABIAEMOCTb BBIXOJA NOKATEHOM HEQPACTPYKTYDSL,
HPORYIR. - 3amennennoe mnpuustHe pemenunii B CII —
CHIDKEHHE PBIHOYHON aJIaNTHBHOCTH "
HPOU3BOJICTBEHHBIE PHCKH.
ButymublIii 3aB0j
BosmoxHocTH Yrpossl
— CHH’KGHHE  HMMIIOPTHOTO  JIaBJICHHSL  uepe3 m % — PHeK 1eHoBOli KOHKYPeHIHH H MEXCE30HHOE IajieHue
KBOTBI/OIPaHHYEHHSI - BO3MOYKHOCTD ons Crpoca (0adice npu CHUICEHUU KEOM UMNOPNT).
3akpenieHus oonu PObIHKA. — Puckn MPoOCTOEB B MUK CE€30HA, YTO MOXET NMPHUBECTH K
— Poct TpeGoBaHMii K KAauecTBY A0POr — CIPOC Ha HOTEPSM KOHTPAKTOB M K PEIyTallHOHHBIM H3JEpiKKaM
[IMB u yCTOHYMBBIE PELENTYPbl (MOJICHO 3aHAMb (nocre  modepnusayuii  wacmo pacmem  CiOHCHOCHD
npeMuanbiblil cezmenn). O T 000pydoeanus u wyecmeumenbHocmoy k kavecmey TOuP.

PucyHnok 1. SWOT-ananus butymHoro 3aBoza.
Figure 1. SWOT analysis of Bitumen plant.

Pesysnbrarel SWOT-aHanusa BuTymHOro 3aBoja NnokKasalu Halu4he 3HAYUTEJbHOTO
IIPOU3BO/ICTBEHHO-TEXHOJIOTUYECKOTO IOTeHIMala, KOTOpbIM, OJHAaKo, He B IOJHOM Mepe
TpaHchopMUPYyeTCcs B YCTOWYMBBIE OlepalMOHHble pe3yJbTaThbl BCJIeJCTBUE OTrpaHUYEHUU
IPOLIECCHOTO ¥ OpraHMU3alMOHHOTr0 XapaKTepa. BelsiBieHHbIe c/labble CTOPOHBI CBU/I€TE/IbCTBYIOT
0 TOM, UTO KJIOueBble orpaHu4eHUs: 3QPeKTUBHOCTH COCPeJOTOUYEHbl He CTOJbKO Ha YpPOBHE
TEXHUYECKOT0 OCHAlLlleHWs, CKOJbKO B 06JIACTM  yNpaB/sAeMOCTH OHU3HeC-NpOLEeCcCoB.
Heposarpyska Npon3BOACTBEHHBIX MOIHOCTEeH, Ce30HHAsA BOJAaTUIbHOCTD CIIPOCA, 3aBUCHMOCTD
OT JIOTUCTHYECKOW HHQPACTPyKTypbl M 3aMejJleHHble yIpaBJeHYeCcKHe peakLUHU CHUXKAKT
CNOCOGHOCTDb NpeJpUATUSA Pealu30BbiBaTh UMEIOIIMNACS IOTEHIMA/ B IOJTHOM 06'beMe.

BeifiBNIeHHbIe BO3MOXKHOCTH NOATBEPKJAIOT, YTO JajbHeilllee pasBUTHe NpeJINpUATHUA B
3HAYUTEJIbHOW CTelNeHU OlpeJessieTcsl KaueCTBOM yIpaBJ/leHYeCKOW U MPOLLECCHOU HACTPOUKHU.
CHM>XeHHe MMIIOPTHOTO JaBJieHUs1 U POCT TpeGOBaHMM K KayeCTBY JOPOXKHBIX MaTepHasoB
bopMHUpYIOT 6JIarONPUSTHBIE YCI0BUSA [J/151 pacllMpeHHUs AesTeJbHOCTH, OAHAKO UX peaiu3alus
BO3MOXHa TOJIbKO MPH HAJWYUHU YCTOMYMBOrO MpPOU3BOJCTBEHHOI'O IIO0TOKA, HaJeXHOU
JIOTUCTUKH, CTAaOUJIbHOTO KauyecTBa MNPOAYKUUU U 3PPeKTUBHOrO MeXQPYHKIHOHAJIBbHOIO
B3aUMOJIeHCTBUSA. B TO ke BpeMs yrpossl, CBsi3aHHbIE C [[EeHOBOW KOHKYpeHIMel, MeXCe30HHBIM
CHM)XKEHHEM CIpoca M pPHUCKAMM MNPOCTOEB B IepHOJ NMUKOBBIX HArpy3okK, NOJYepKUBAIOT
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KPHUTHUYECKYI0 3HaYMMOCTb HaJle)KHOCTH 000py/J0BaHHsl, Ka4eCcTBa TEXHUYECKOI0 06C/IyKUBaHUSA
Y CIIOCOGHOCTH NMPeANPUATHS IpeJoTBpalllaTh OlepaloHHble CO0U.

C mosunuu omneparuoHHON 3¢deKTUBHOCTU pe3ysbTaThl SWOT-aHamM3a NoATBEPKIAIOT,
YTO INPUOPUTETHBIM HaNpaBJeHHeM pa3BUTHUA SABJAETCS COBEPLIEHCTBOBaHUE OU3HeC-
IpOLeCcCOB, 06ecneYnBalIUX 3arpy3Ky MOIIHOCTeH, peMOHTHYI 'OTOBHOCTb, JIOTUCTHUYECKYIO
YCTOMYHUBOCTb, CTAOUIBHOCTh KayecTBa NMPOAYKIUU U CKOPOCTh VIpaBJeHYECKOH peakuuu. B
JAHHOM KOHTEKCTe IPHUHIMIbl GepexJMBOr0 MPOHU3BOJCTBA BBICTYNAIT KaK HNPHUKJIALHOH
MHCTPYMEHT yCTPaHeHUs IOTePb, CBSI3aHHbIX C IIPOCTOSMH, OXKHU/AaHUSIMU, HECOTJIACOBAaHHOCThIO
JleHiCTBUM U 33Jlep>KKaMU B UHGOPMAI[MOHHBIX OTOKaX. Cjie/loBaTe/IbHO, KJI0YeBbIM GAaKTOPOM
noBblLIeHUsT 3 PEeKTUBHOCTH SABJSAETCA He TOJbKO pPa3BUTHe NPOU3BOACTBEHHOIO NOTEHLMAIa,
HO U GopMUpPOBaHUE MHTETPUPOBAHHON, CHHXPOHHU3UPOBAHHON U 3KOHOMHUYECKU YCTOWYHUBOHU
CUCTeMBbl yIpaBJieHusl GU3Hec-NpoleccaMHu.

1 yriy6JIeHHOro aHa/Iu3a MeXaHU3MOB CO3/JaHUs LIEHHOCTH U BBISIBJIEHUSA KPUTHYECKUX
3JIeMeHTOB QYHKLMOHUPOBAHUA MNpeANpPUATHUsS NpHUMeHsieTcsl MHCTpyMeHT Business Model
Canvas. /laHHBIM TOAX0/, [T03BOJISIET CTPYKTYPUPOBATH KJIIOUeBble KOMIIOHEHThI OHU3HEeC-Mo/ey,
BKJIIOYasl MAapTHEPOB, BUABI [esTeJbHOCTH, PeCypchl, KaHa/lbl B3aUMOJENCTBUSA, KIUEHTCKHE
CEerMeHThbl, CTPYKTYPY 3aTpaT U UCTOYHUKH JI0XO/I0B, @ TAKXKe pacCMaTpUBaTh NpeANpPUATHE KaK
CUCTeMy B3aUMOCBSI3aHHbIX 9KOHOMHUYECKUX U YIIpaBJeHYeCKUX IPOLeCCOB.

[IpumeHeHue Business Model Canvas no3BoJisieT onpeie/IUTh, KAKUM 06pa3oM GopMuUpyeTcs
LIeHHOCTb NIPeAIpUSATHS, KaKre 3J1eMeHTbl OU3HeC-MO/ieJY SIBJASITCSI KPUTHUECKUMU U B KaKHUX
30HAX BO3HUKAIOT PUCKHU MOTEPU ONeparMOHHON YCTOMYMBOCTH, YTO MpeJCTaBJEHO B MOJeNH
npeanpusATUs (PUCYHOK 2).

Ananus Business Model Canvas mokasas, 4TO yCTOMYHUBOCTb 6U3Hec-MoJies i ButymHoro
3aBOJla OIpejiesisieTCs NpPeX/Je BCEro ynpaBJsieMOCTbI0 CKBO3HBIX IMPOLECCOB, CBSA3bIBAIOIIMX
IIOCTAaBKy ChbIpbsl, INepepaboTKy, KOHTPOJb KayecTBa, JIOTUCTUKY M JOKyMeHTaJbHOe
conpoBoxzeHue. [Ipu Takol kKoHGUTypaLuu J1060e HapylleHHe B KOHType «I0CTaBKa ChIpbA -
nepepaboTKa - KOHTPOJIb KayecTBa - OTTPy3Ka - JOKYMeHTa/IbHOe CONPOBOX/eHHe» IPUBOJUT He
TOJIBKO K OllepaliiOHHBIM C605IM, HO U K IPSIMOMY CHHUKEHHI0 9KOHOMHUYeCcKOoH 3¢ PeKTUBHOCTH 3a
CYeT poCTa y/eJbHbIX 3aTpaT, NMOTePU MNpeAcKa3yeMOCTH NPOU3BOJCTBEHHOW MpPOrpaMMbl U
ocJlabJieHHs LIeHHOCTHOTO NpeJ/IoKeHus npeAnpusaTus. CiejoBaTe/bHO, OCHOBHas ysI3BUMOCTb
MoJileJld CBfI3aHA He CTOJIbKO C O00beMOM pacloJiaraeMblX pPecypcoB, CKOJBKO C PHCKaMHU
IPOLIeCCHOM HECOTJIACOBAHHOCTH, JIOTUCTUYECKUX OFPaHUYEeHUI U BHEIJIAHOBBIX IPOCTOEB.

B aToit cBsizu Business Model Canvas moAaTBep:kJaeT, YTO MOBbIIIEHHE ONepPaLMOHHON
3¢beKTUBHOCTH  3aBoJa  JOJ/DKHO  pacCcMaTpUBaTbCs  Kak  pe3yJbTaT  CUCTEMHOIO
COBEPILIEHCTBOBAaHHUA  OH3Hec-NpolleccoB, o06ecneyMBaOLIMX  CTaOUJIbHOCTb  KauyecTBa,
HaJIeXXHOCTh NOCTAaBKH, MPO3PAayHOCTb CTPYKTYpbl 3aTpaT M yCTOMYUBOCTb HcHosHeHUs. C
METO/0JIOTHYECKON TOYKM 3peHHUS 3TO I03BOJIeT 006O0CHOBaTb NPHUKJAJHYI0 3HA4MMOCTh
IPUHLUIOB O6epexJUBOro IPOHU3BOACTBA, KOTOpble B JAHHOM CJjydyae Iiejlecoo6pa3Ho
MHTEPNPEeTUPOBATh He KaK aBTOHOMHYIO KOHIENIMIO, a KaK MHCTPyMEeHTapui ONTHUMHU3aLUU
6usHec-MoJiesu. CokpallleHHe IOTepb B 30HAaX OXHUJAHHUs, NPOCTOEB, INOBTOPHBIX ONlepaluy,
M30BbITOYHBIX IepeMellleHUH 1 3a/lep>KeK yIpaBJeHYeCKOro COrJlaCcOBaHUs CO3/aeT NPeANOoChIIKU
JAJI1 TOBBILIEHHWS] CUHXPOHHOCTH MpoLeccoB, CcHWxeHUs yzaeabHoro OPEX u ykpenseHus
HaJIe)KHOCTH BCel LEeNOYKM cO3JaHUs LEeHHOCTH. TakuM o6pa3oM, aHaau3 OGU3HEC-MOAeNH
MOATBEPXK/JAET, YTO yCTONYMBOE pa3BUTHE NPeANPUATHS BO3MOXKHO JIMUIb IPY COYEeTaHHUU IPOU3-
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PucyHok 2. Business Model Canvas butyMmHoro 3aBoja.
Figure 2. Business Model Canvas of Bitumen plant.
BOACTBEHHOTI'O noTeHnHraJia C BBICOKHNM YPOBHEM HpOHECCHOﬁ ynpaBJideMOoCTH H

nocsenoBaTe/IbHbIM ITOBbIIIEHHUEM onepaunox—moﬁ 3(1)(l)eKTI/IBHOCTI/I Ha OCHOBe€ OIITHMH3aALHHU

KJ/IFOYEBbBIX 6H3HeC-l’Ip0L[€CCOB.

[IpoBeieHHBIN aHAIN3 T03BOJISIET CHOPMYJIMPOBATH C/IeAYIOLINE Pe3yabTaThI.

Bo-nepBbix, HII3 cieayeT paccMaTpuBaTh KaK OGbEKT UHTErPUPOBAHHOTO yNpaBJieHHUs, B

KOTOpPOM TEeXHOJIOTHu4YeCKad 3(1)(1)8KTI/IBHOCTI:» omnpegesdeTrcd CTeNeHbIo

KJ/IIOYEBbBIX 6H3HeC-l’Ip0L[€CCOB.

COrJiaCOBaHHOCTH

Bo-BTOpbIX, OCHOBHble OrpaHHUYeHUs onepaluoHHOU 3ddekTUBHOCTH BuTymHOro 3aBoza

HOCAT MNOpenuMylieCTBEHHO oprax—msaunox—mo-ynpaBnqueCKm‘/’I XdpaKTep W MNOPOABJAKTCA B

Heao3arpys3ke MOIJ.[HOCTefI, BHEIIJIAHOBBIX IPOCTOAX, JIOTUCTHUYECKUX pPa3pbiBaX, 3dTAXHbIX

COIJIACOBAHUSAX U HEJOCTATOYHON IPO3PAYHOCTH CTPYKTYPHI 3aTparT.

B-Tp(-JTbI/IX, HHTEerpanuud HHCTPYMEHTOB CTPATEIrM4€CKOro dHaJjin3a € NpoueCCHbIM MoAX0A0M

M03BOJISIET 060CHOBATH yhnpaBJ/ieHY€CKHEe pelleHHWd, HallpaBJ€HHbIe Ha COKpalleHHWe IO0TepPb,

MOBbIIIEHHE HAZEXXHOCTHU U YKpeIlJIeHHe yCTOfI‘-IPIBOCTPI MMPONU3BOACTBEHHOI'O IIOTOKA.

Ha ocHoBe MNpOBEIEHHOTO0 dHAJIM3a 6H3HeC-Hp0H€CCOB H (l)aKTOPOB OHepauHOHHOfI

ad¢dexTrBHOCTH BuTyMHOrO 3aBOJa cHOPMYIMPOBAH KOMILJIEKC MPAKTHYECKUX PEKOMEHZALUH,
HanpaBJIEHHbIX HA MOBBIIIEHWE YCTOWYUBOCTHU U YIPABJIIEMOCTH NMPOU3BO/ICTBEHHOTO0 KOHTYpA
npeanpusThs.

B mnepBylo ouepenab LiesiecooOpa3HO NpHMeHeHHe HHCTpyMeHTa Value Stream Mapping,
MO3BOJISIOLIET0 KAPTUPOBATb CKBO3HOMW MOTOK CO3/IaHUs IEHHOCTH — OT MOCTYIJIEHHUS ChIPbS J10
OTTPy3KH TOTOBOM MNPOJAYKLUHMH M JOKYMEHTAJBHOIO CONPOBOXJEHHS. IJTO 06GecrneyrnBaeT

137

Qainar Journal of Social Science,
Volume 5, Issue 2, 2026



138

BbIsIBJIEHUE CKPBITHIX MOTEPh BPeMeHH, AyOJHPYIOIIUX ONepalyi, oyepesieil U pa3pbiBOB BO
B3aMMO/IeICTBUU MEXAY NMOApa3/eeHUsIMHU.

KitoueBbIM HanpaBieHUEM MOBbILIEHUS HA/IEXKHOCTH IPOU3BO/JCTBEHHOT'0 KOHTYPA SIBJSETCS
BHeJipeHHe noaxonoB Total Productive Maintenance (TPM), opueHTHPOBAaHHBIX Ha CHHKEHHE
BHEIJIAHOBBIX MNpocToeB. /Jlyia 3TOoro TpebyeTca ¢opMHUpoBaHUE IepedyHs KPUTHIECKOTO
060pyA0BaHUs, BHEPEHUE CUCTEMbI MOHUTOPUHTA OTKA30B, aHA/IU3 NPUYUH IPOCTOEB, CO3JaHUE
CTPaxOBbIX 3allaCOB KPUTUYHBIX MaTepUasOoB U BOBJeYeHHUEe NPOU3BOJCTBEHHOIO MepcoHaaa B
6a30Boe 06C/IyKMBaHUE 000PY/I0BaHUS.

JlomoJTHUTEILHO PEKOMEHIyeTCsl BHE[peHUe MPUHIUIIOB 5S He TOJIbKO B MPOU3BO/JCTBEHHBIX
30HaX, HO U B PEMOHTHBIX y4YacCTKaxX, CKJI3JCKOH HHOPACTPYKType, JabOpaToOpUsX U
JIOKYyMEHTO060pOTeE. ITO MO3BOJUT COKPATUTh BpeMs MOUCKA, CHU3UTb BEPOSITHOCTD OLUINOOK U
NOBBICUTb AUCLUIIJINHY BBIMOJIHEHHUS ONepalui.

BakHbIM 3JIeMEHTOM COBEpIIEHCTBOBAaHUA CHUCTEMbl YyNpaBJieHUs SABJAETCA pas3BUTHE
NpPaKTUK HemnpepbiBHOro yJayuuieHuss (Kaizen), peanusyeMmbix depe3 MexXPYHKIMOHATbHBIE
pab6ouue rpymnnbl. OCHOBHble HAaNpaBJIEHUs UX JesTeJbHOCTU JOJKHBI BK/IOYATh MOBbILIEHUE
HaJIeXXHOCTH 060py/I0BaHUs, YCKOPEHHE MPOLECCOB OTTPY3KH, CHIKEHHUE A0JU NMpoaykuuu off-
Spec, ONTUMU3ALUI0 PEMOHTHbBIX OKOH U COKpallleHHe a[MUHUCTPATUBHBIX 33/l PKEK.

[loBhIlIEHHE  YCTOMUYMBOCTHU  OHU3HEC-TIPOLIECCOB  TaKXKe TpebGyeT cCTaHJapTHU3aALUU
KpPUTHYECKHX Olepaluii, BKJI4as Npoueaypbl CMEHHOW Nepefayy, JeCTBUs NPU OTKJIOHEHUHU
Ka4yecTBa, MapIIpPyThl 3CKAJAIMU, peTrJiaMeHThl COTJIACOBAHUS PEMOHTOB U aJIOPUTMBI 3alycKa
CE30HHOMU JIOTUCTUKU. ITO 00eCcneyrnBaeT CHIKeHHe BapUaTUBHOCTU IPOLECCOB U MOBBILIEHUE
npeJsicKa3yeMOoCTH pe3yJIbTaToB.

Cy1ecTBEHHYIO POJib UTPAET BHEJ[pEHHE BU3YATbHOTO yIIPaBJIe€HUs U CUCTEMbI OIIEPATUBHOTO
moHuTtopuHra KPI B popmaTe egunoii nanesnu (dashboard), oTpaxkaromieii kiroueBble oKa3aTesu:
BBINTOJIHEHHE MPOU3BOJCTBEHHOW mporpaMmmbl (plan/fact), mpoJo/KUTENBHOCTh TNPOCTOEB,
CTaTyC KPUTHUYHBIX PEMOHTOB, YpoBeHb off-spec, IUKJI OTIPY3KU U yJeJibHble ONepaloOHHbIe
3aTpaThl. ITO MO3BOJISIET NOBBICUTh MPO3PAYHOCTD YIIPaBJeHUS U YCKOPUTDh IPUHSATHE PELIeHUH.

OTaebHOE BHUMaHUE JOJDKHO OBITh YeJIeHO YIpaBJeHHUI0 Y3KUMU MecTaMu (bottlenecks),
BKJIIOUAsl KPUTHUYECKHE 3JIeMEeHTbl TPOU3BOJACTBEHHON U JIOTUCTUYECKON CHUCTEMBbl, TaKHe KakK
y3JIbl HaJIMBa, JIA6OPATOPHUH, OT/ebHbIE TEXHOJOIHYECKUE YCTAHOBKH, AeUIUTHBIE MTO3UIUU
MaTepHaJbHO-TEXHUYECKOr0 oO0ecliedeHUsT W TPAHCIOPTHble orpaHuvyeHus. CucreMHoe
ynpaBJjieHHe OTPaHUYEeHUSIMU JO/DKHO ObITh MHTErPUPOBAHO B PeryJsipHbIM oNepaluoHHbIN
LUKJI TpeJIpUATHUS.

HakoHen, 3HauuTesbHbIH 30deKT MOXeT ObITb JOCTUTHYT 3a CYET KOMIJIEKCHOU
nudpoBU3an UM OGU3HEC-TNPOLIECCOB, MpeAnoarawueil nuuterpanuto cucrem SCADA, MES, LIMS,
ERP u 3/IeKTpOHHOTr0 JOKYMEHTO060pOTa. ITO 0OEeCleYnBaAET COKpallleHHe 33/IepKeK Mepesadn
nHpopManuy, CHWKEHHE BepPOSTHOCTH OIIMOOK M IMOBBIIIEHHWE CKOPOCTH YIpaBJIeHYECKOH
peakIuu.

5. 06¢cyxaeHue

[Tony4yeHHble pe3y/bTaThbl NOATBEPXKJAIOT, UTO yNpaBJeHUYeCKUH aHa/Iu3 GU3HeC-NPOLLECCOB
HII3 sBasieTcA He BcoMoraTeJbHbIM, a2 6a30BbIM MHCTPYMEHTOM IOBBILIEHUS ONlepaliOHHON
addexTuBHOCTU. Ha OoCHOBe Kelic-aHanu3a BuTyMHOro 3aBoja MoKasaHO, YTO YCTOWYMBOCTH
ONepalMOHHBbIX pe3y/JbTaTOB ONpeJessieTcs] He TOJbKO ypOBHEM TeXHOJIOTHYeCKOH
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OCHAILleHHOCTH U HaJIM4MeM NPOU3BOCTBEHHBIX MOIIHOCTEH, HO, B IEPBYI0 04epe/ib, KA4eCTBOM
yIpaBJleHYeCKOM apXUTeKTypbl, obeclieyHBalollel COrJIaCOBAHHOCTb IPOHU3BO/CTBEHHOIO,
PEMOHTHOTO, JIOTUCTHYECKOIro, KayeCTBEHHOI'0 W YIpPaBJeHYeCcKOro KOHTYpoB. B ycioBusx
BbICOKOM KalMTaJ0eMKOCTH, Ce30HHOH BOJIATUJIBHOCTH CIpPOCa, 3aBUCMMOCTH OT BHeLIHeH
MHPPACTPYKTYypbl U BbICOKOM 4YYBCTBUTEJbHOCTH K IPOCTOSIM HMEHHO IpoleccHas
yOpaBJiseMOCTb BBICTYNAaeT KJ/O4YeBbIM (aKTOPOM  peajv3allMd  NPOU3BOJACTBEHHOTO
HnoTeHLHasa.

HWHTerpupoBaHHOe IpUMeHEHUE UHCTPYMEHTOB CTPAaTErnyecKoro aHaausa, Bkiatdasa PEST-
a”asnus, MoZieib ity cu [loptepa, SWOT-ananu3 u Business Model Canvas, m03B0OJINJIO BBISIBUTb,
YTO OCHOBHblE OrpaHHYEHHUs ONepallMOHHON 3$PeKTHBHOCTH COCpeJOTOYEeHbl B 30HAX
HeJl03arpy3KM MOLIHOCTeH, poOCTa Y/JeJbHbIX OIEpPALMOHHBIX 3aTpaT, 3aBUCHUMOCTH OT
OTPaHUYEHHOI0 Kpyra KOHTPAareHTOB, JIOTUCTUYECKON ysI3BUMOCTH, BHEIJIAHOBBIX NIPOCTOEB U
3aMeJ/IEHHOro MeXQYHKIMOHAJIbHOIO B3aWUMOJEHCTBUA. JTO CBUJETEJbCTBYeT O TOM, YTO
UCTOYHUKU NOTepb B HedTenepepaboTKe HMEIT He TOJbKO TEXHOJOTMYEeCKyl0, HO M
BbIP@KEHHYI0 OpPraHM3alMOHHO-YIpaBJeHYecKylo Mpupoay. TeM caMbIM 060CHOBbIBAeTCS
He06X0AMMOCTb Nepexofia OT GpparMeHTapHOro0 COBEpLIEHCTBOBAHHUS OTAeNbHBIX QYHKLUH K
CUCTEMHOMY YIIpaBJEHUI0 CKBO3HBIMM GH3Hec-polieccaMM, OXBAaTbIBAIOIIUMHU BCH LENOYKY
CO3/]aHUS IIeHHOCTH.

C TeopeTHYeCKOH TOYKH 3peHUs pe3y/IbTaThl UCCeJ0BaHNSA PAa3BUBAIOT NIPOLECCHBIN MOAXO0/,
IPUMEHUTENbHO K KalNWTaJOeMKUM OTpacisM, JAeMOHCTPUpPYs, 4YTO 3PpPeKTUBHOCTb
npeAnpuUsiTUs OoNpeJiesisieTcsl CTelleHbl0 MHTerpalyyd U COIVIaCOBaHHOCTH 6U3Hec-mpoleccoB. C
IpPaKTU4YeCKOHW TOUYKH 3PEHHUS YCTAaHOBJIEHO, YTO IPUMeHeHHe CTpaTern4eckKux Mofiesiel aHaIn3a
npuobpeTaeT Hau6GOJIBLIYIO LIEHHOCTh NMPU UX WUHTErpald C UHCTPYMEHTAaMHU OIepalOHHOTO
COBEPILEHCTBOBAHUS.

B yacTHocTH, TOKa3aHO, YTO  NPUHOUIB  GepeXIMBOTO  IPOU3BOJACTBA B
HedTenepepabaThiBalolllell oTpacau cjlefyeT pacCcMaTpUBaTb KaK MNPUKJIAJAHOM MeXaHHU3M
ONTHUMHU3ALMM OGU3HEC-NIPOLeCCOB, HaNpaBJeHHbI Ha yCTpaHeHHe NMOTepb B 30HAX OXHJAHMUS,
IPOCTOEB, TOBTOPHBIX ONepalyii, U36bITOYHBIX 3al1acoB, IOTUCTUYECKUX PA3pLIBOB U 3a/lepKeK
ynpaBJieHUYeCKUX COrJIaCOBaHUM. B 3TOM KOHTEKCTe MOBbILIEHHEe ONlEPALlMOHHON 3)PEeKTUBHOCTH
JlOCTUTaeTCcs He 3a CYeT U30JIMPOBAaHHOI0 BHeIpeHUsI OT/ie/IbHbIX HHCTPYMEHTOB, a I0CPeCTBOM
bopMHpOBaHUA €AMHOr0 KOHTypa YIpaBJIeHHs, OObeJHHSIOIEro CTpaTernyecKUi aHaius,
NpOLLeCCHBIN NOAX0 A U Lean-UHCTPYMEHTHL.

JlONIOJIHUTEIbHO Pe3yJIbTaThl UCCIeJ0BaHUSA O TBEPXKAAI0T, YTO MTOBbILIEHHE ONlepalMOHHOMN
ycroitunBoctu HII3 MMeeT He TOJNBKO NPOM3BOACTBEHHOE, HO M COLMAJbHO-3KOHOMHYECKOe
3HaueHHe. CTabUIBHOCTh QYHKIIMOHUPOBAHUS NpeAnpUITUNA downstream-ceKTopa OKa3bIBAeT
BJHUSIHME Ha pPa3BUTHe TPAHCNOPTHON WHQPACTPYKTYpPbl, YCTOMYMBOCTb 3aHATOCTH,
IPOMBIIJIEHHYI0 6e30MacHOCTh U (GOpPMHUpPOBaHME KBaJUQUIHMPOBAHHOIO YeJIOBEYEeCKOro
KanuTasa.

Oco6eHHO 3HAUYUMBIM SIBJISETCH BJUSIHME HaJZeXKHOCTH IMPOM3BOJCTBEHHBIX NPOLIECCOB Ha
BBINTOJIHEHHE FOCYyAaPCTBEHHBIX IPOrPaMM I0POKHOT'O CTPOUTENLCTBA, pAa3BUTHE PerHOHaJbHON
MOOGU/IBHOCTH W obecneyeHHe YCTOMYMBOCTH JIOTMCTUYECKUX ILeloyeK. B 3Tux ycioBusix
noBbilieHWe 3QdeKTUBHOCTU Ou3Hec-nporeccoB HII3 cneayeT paccMaTpuBaTh KaK 3JIeMEHT
obecrneyeHHs COLUATbHO-IKOHOMUYECKOH yCTONYMBOCTH peruoHa.
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TakuM o06pa3oM, pe3yJibTaTbl HCCIAEJOBaHUS IO03BOJIAIOT OOOCHOBATb, YTO YCTOHYHUBOE
pasBuTHre HII3 o6ecnieunBaeTcs pU yCJA0BUU CUHXPOHU3ALUK NPOU3BOACTBEHHOTO MOTEHI[HAJIA
C BBICOKMM YPOBHEM IPOLIECCHON yNpPaBJIIEMOCTH, MPO3PAYHOCTH yIpPaBJIeHUYECKUX PELIEHUN U
HelpepbIBHOI'O COBEPIIEHCTBOBAHHUS GU3HEC-TPOLIECCOB. BMecTe ¢ TeM ciielyeT YYUTHIBATh, YTO
NoJIyYeHHble BbIBOJbl OCHOBaHbl Ha aHa/JM3€ OJHOTO MPEJNpPUATHS, UYTO IMpeArosaraeT
HeOOXOJUMOCTb [JajbHelIlell BepuUKALUU MNPEAJOKEHHOTO0 TMOJX0Ja Ha paclIMpeHHOH
BbIGOpKe. [lepCeKTUBHBIM  HampaBJeHWEM  JaJbHEHIIUX  HUCCAeNOBaHUU  SBJAETCA
KOJIMYECTBEHHAs OlLleHKa BJIMSIHUS yIpaBJeHYeCKUX GaKTOPOB Ha MOKa3aTesad OllepalMOHHOMU
3pdeKTHUBHOCTHU.

6. OrpaHu4YeHHs UCCIeJOBAaHUA

[Ipy MHTepnpeTanuy pe3y/IbTaTOB HACTOSAILEr0 UCCIe[0BaHUA HEO6X0ANMO YYUThIBATh P,
MeTO/[0JIOTUYeCKHUX U IPUKJIAJHbIX OTPaHUYeHUH.

Bo-nepBbIX, ucciefoBaHUMe OCHOBAaHO Ha aHaaude ogfgHoro HII3, yTo orpaHu4yuBaeTr
BO3MO>KHOCTb npAMOH 3KCTPaNoJALUU HOJIy4eHHBIX pe3yJIbTaToB Ha BCIO
HedTenepepabaTriBatollyo oTpacib Pecny6iuku KasaxcraH. Cneunudrka opraHu3alMOHHON
CTPYKTYpbl, NPOU3BOJCTBEHHBIX IPOLECCOB, YPOBHS TEXHOJOIMYECKOW MOJEpPHU3ALUU U
CUCTeMBbI KOPITIOPAaTUBHOIO yIIpaBJIeHHUsI UCCJIelyeMOTro IpeAIpHUsTHA MOXKeT OKa3blBaThb BJIUSHUE
Ha XapaKTep BbISIBJEHHbIX OpPraHU3allMOHHO-YIpaBJeHYecKUX MpobseM U 3)PeKTUBHOCTb
IIpUMeHseMbIX T0XO0/I0B Gepex/IMBOro NIpoU3BOACTBA.

Bo-BTOpBIX, YaCTh aHAJIMTHYECKUX BbIBOJOB CGOPMHUPOBAHA HAa OCHOBE 3KCIEPTHBIX OLEHOK,
UCIO0JIb3yeMbIX NPU MpPOBeJEeHUM CTpaTeruyeckoro U GakTOPHOrO aHajJu3a BHeEIIHeH WU
BHYTpPeHHeH cpe/ibl peAnpusaTUsa. HecMoTps Ha NpMMeHeHHe CUCTEMaTHU3MPOBAaHHOIO MOAX0Aa
K 0T6OpY 3KCHEPTOB U olleHKe GpaKTOpOB, HCIOJb30BaHUE IKCIEPTHLIX MEeTO/J0B NpejoJaraeT
HaJIn4yKMe oNpesie/IeHHON CTeleHH CYy6'beKTUBHOCTH B UHTePIPeTalluu pe3yabTaToB.

B-TpeTbux, wucciejoBaHME TNPEUMYLeCTBEHHO OpPHEHTHUPOBAaHO Ha KayeCTBEHHbIH
ynpaB/ieHYeCKUH aHa/M3 GU3HeC-NPOLecCOB U OPraHU3aLlMOHHO-YIIpaBIeHYeCKUX MeXaHU3MOB
MOBBIIIEHUs] ONepPaliMOHHON yCTOMYUBOCTH. B CBSI3U € 3TUM KoJIMUeCTBEHHasl OLleHKa BJIUSHUSA
OT/ieJIbHBIX yIIpaBJjieHYeCKMX (aKTOpPOB M HHCTPYMEHTOB GepexxJMBOro MPOU3BOJACTBA Ha
IPOU3BO/CTBEHHble U GQUHAHCOBO-3KOHOMHUYECKHEe MTOKa3aTesH NpeJIpHUATHA NpeJCcTaBjleHa B
OTpaHUYEHHOM 00'bEME.

B-yeTBepTHIX, OCHOBHOE BHHMaHHe B HCC/Ie[OBAaHUMU COCPeJOTOYEHO Ha OpraHU3alMOHHO-
ynpaBjeHYeCKUX acnekTax ¢yHKuMoHupoBaHusa HII3, BkJo4asd mnpolecchl KOOpJAMHALMHY,
IJIAaHUPOBAaHHUSA, JIOTUCTUKM W  MeX(YHKIMOHAJbHOro B3auMogeicTBus. I[lpu aTom
TEXHOJIOTUYeCKHe napameTphbl HedTenepepabOTKHY, 0COGEHHOCTH OT/leJIbHBIX
IIPOU3BO/CTBEHHBIX YCTAHOBOK U HH>KEeHEPHO-TeXHUYeCKHe acleKThl IPOU3BOJCTBEHHOTO LIMKJIA
paccMOTpeHbl B paMKaX, HE06X0JUMBbIX JJ1s1 JOCTHXKEHUS Lieslel uccie0BaHUs.

KpomMe Toro, B uCC/IefOBaHUM INPEUMYILECTBEHHO pacCMaTpUBaeTCsl  BJIMsSIHUE
ylnpaBJeHYeCKUX pelleHWH Ha ONepallUOHHYI YCTOHYMBOCTb U 3PPeKTUBHOCTH OHU3Hec-
NpOIeCcCOB, TOrJa KakK colnuasbHble 3PQPeKTbl BHeAPEHUs NPUHIUIOB 6epexxJuBOro
IIPOU3BO/ICTBA, BKJIOYask TpaHcPopMaLMIo KOPIOPAaTUBHOM KYJIbTYpPbl, pa3BUTHE YeJI0BEYECKOT0
KalMTajla U U3MeHeHue yCJOBUH TpyJa NepcoHasa, TPeOyoT JONO0JHUTENbHOrO YIIy6JIeHHOr0
U3y4YeHHUsl.
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[lepcneKTUBHBIM HanpaBJeHHeM JaJbHeHIINX HCCIeJOBaHUN ABJSAETCA pacllupeHHue
BoiGopku HII3 ¢ ydyeToM pasiuuuil B Macuitabe [AesTEeJIbHOCTH, YPOBHE TEXHOJIOTHYeCKOH
3peJIOCTH U OpraHU3allMOHHOM CTPYKTYPeE, a TaKKe NpoBeJieHHe KOMIIJIEKCHON KOJIMYeCTBEHHOU
OLleHKH BJIMSIHUS UHCTPYMEHTOB GepeXk/IMBOro IPOX3BOJCTBA U yIpaBleHYeCKUX GaKTOPOB Ha
noKasaTeJqd ONepPanuoHHON 3PpQPEeKTUBHOCTH, MPOMBIIIJIEHHON 6e30MacHOCTH U COLUAIbHO-
3KOHOMHUYECKON YCTOMYUBOCTU NPeANPUATHUM.
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ABSTRACT

In the context of increasing environmental pressures and waste
volumes, there is a growing need to assess the relationship between
economic growth and environmental performance indicators. The
purpose of the study is to assess the relationship between
Kazakhstan's economic growth and indicators of waste generation and
recycling, energy consumption, energy intensity, and energy
productivity. The study's information base consisted of official
statistical data from the Republic of Kazakhstan for 2015-2024. The
research employs normalization, gray relational analysis, and multiple
regression analysis. According to the results of the gray relational
analysis, the highest coefficients of correlation with GDP dynamics
were established for the specific volume of municipal waste per unit of
GDP (0.717), the volume of hazardous waste (0.714) and the volume
of industrial waste (0.707), which indicates that the changes in these
indicators most closely coincided with the direction and nature of the
change in GDP in the studied period. The volume of hazardous waste
has statistically significant negative relationship with GDP (B = -0.645;
p = 0.012), while the association of industrial waste with GDP has not
been statistically confirmed (B = -0.033; p = 0.827). The results show
that Kazakhstan's economic growth was more closely related to an
increase in waste volumes, especially hazardous waste, than to the
development of recycling and increased energy efficiency. The findings
substantiate the need to develop recycling infrastructure, strengthen
control over hazardous waste, and transition to a more resource-
efficient model of economic growth.
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Ka3sakcraHaaFbl SKOHOMUKANbIK OCY >XoHe 3KO0J1o0rmsanbiK

XYKTEMe: d/1IeyMeTTIK cangapnap

Xainay6aesa )X.?, )xongac6aesa I.6.2*, AiimaramberoBa A.[.5,

Dxpayosa K.C.6

alll. EceHOB aTblHAaFbl Kacmnuil TEXHONOrMsinap XosHe MHXUHUPUHT yHUBepcuTeTi, AKTay, KasakcTtaH

5KopkbIT ATa aTbiHaarbl Kbibliopaa yHusepcuTeTi, Kpisbinopaa, KasakcraH

TYUIH

DKONOMUAMbIK XKYKTEMEHIH KYLUEKi XXoHEe KanablKkTap KeneMiHiH ecyi
XaFdalblHAQ JKOHOMMKA/blK ©Cy MEH 3KOMOTUSbIK  TUiMAiNiK
KepceTKilTepi apacbiHAarbl 63apa 6alnaHbICTbl Haranay KaxeTTiniri
apTagbl. 3epTTeyaiH MakcaTbl KasakcTaHHbIH 3KOHOMMUKAbIK 6Cyi MeH
KanablKTapAblH TY3iNyi XXoHEe KaiiTa eHAesyi, SHeprusi TYTbiHY, SHEPrus
CbIMbIMABINbBIFBI  XX9HE SHEpreTuKanblk eHIMAINIK  KepceTkiTepi
apacblHaarbl 63apa 6ainaHbicTbl  6aranay 6onbin  Tabblnadbl.
3eptTeyaiH akmapatTblk 6asacklH  KasakctaH PecnybnamnkacbiHbIH
2015-2024 xbingapaarbl pecMu CTaTUCTUKAnNbIK AepeKkTepi Kypaabl.
3epTTeyae HopManusauus, pensuuanblk  Tangay koHe  KenTik
perpeccusinblk  Tangay oaictepi Kongawbingbl. Cyp pensaumsnbik
Tangay HaTuxenepi 6oibiHIIA XKIO AnHaMMUKACbIMEH 6alaHbICTbIH €H
XKOFapbl koadduumeHTTepi XKIO bipniriHe WakKaHAaFbl KOMMYHanNAbIK,
KanablkTapablH ynecTik kenemi (0.717), KayinTi KanablIKTapAblH KeneMi
(0.714) xoHe eHepkaCiNTiK KanablkTapablH, kenemi (0.707) ywiH
benrineHreH, 6yn  KepceTireH KepCeTKIlWTepaiH  e3repicrepi
3epTreyaeri XKIO e3repiciHiH 6aFbiTbl MEH CUMaTbiHa HGapblHLLIA CalKec
KeneTiHAiriH kepceTeai ke3eH. KayinTi kanabiktap keneMiHiH XXIO-meH
CTaTUCTVKaNbIK TYpPFbiAaH MaHbI3abl Tepic 6ainaHbickl 6ap (B =
—-0.645; p = 0.012), an eHepkacinTik KanapikTapablH XIO-MeH
6alnaHbICbl CTaTUCTUKANbIK TypFblaaH pactanMaasl (B = —0.033; p =
0.827). AnbiHFaH HaTwxenep KasakCTaHHbIH, 3KOHOMMKAsbIK 6cCyi
KalTa 6eHAeydi OaMbiTy >oHe 3Heprus TWIMAINIriH apTTbipyMeH
CanbICTblpFaHAA KanabIKTap KeneMiHiH, acipece KayinTi KanabiKTapablH,
KebeloiMeH ThbiFbI3 6alinaHbICTbl 60/FaHbIH KepceTei. KopbITbiHAbIIap
KalTa eHAey WHQPaKypbUIbIMbIH AaMbITy, KayinTi KangblkTapabl
6akblnaydbl KYLWEWTY >XSHE 3KOHOMMKanbIK ecydiH HeFyp/biM
PECYpCTbIK TWiMI MOAENiHe KoLy KaXXeTTiNiriH Herisaenai.
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DKOHOMUYECKUI POCT M 3KOJIoOrMYeckas Harpyska B

Ka3axcTraHe: counanbHblie NocneacTBua

Xainay6aesa X.?, )xongac6aesa I'.Y.?*, AiimaramberoBa A.[.5,

Dxpayosa K.C.6

aKacnuinckuii YHUBEPCUTET TEXHOMOMMIA U MHXMHUPUHIA UMeHu L. EceHoBa, AkTay, KasaxcTaH

SKbI3bIOPAMHCKMIA YHUBEPCUTET MMeHn KopkbiT ATa, Kbi3binopaa, KasaxcraH

AHHOTALUMA

B ycnoBusix ycuneHus 3Konormyeckom Harpysku 1 pocta 06beMOB OTXO/I0B
BO3pacTaeT HeobX0ANMOCTb OLIEHKM B3aMMOCBS3N MeXAy SKOHOMUYECKUM
pOCTOM W TMOKa3aTensaMu 3Kosnormyeckon addektnBHocTU. Llenb
UCCNefoBaHMsl  3aK/IlOYMaeTCcs B OUEHKE  B3auUMOCBS3M  Mexay
3KOHOMMYECKMM POCTOM KasaxcTaHa M nokasatensMu obpa3oBaHust U
nepepaboTkn OTX0OAOB, NOTPEONEHUS 3SHEPruu, 3SHEProéMKOCTU MU
3HEepreTMYecKkon NpOAYyKTUBHOCTM. NHbOpMaLMOHHYIO 6asy
ncCcnefoBaHusl  COCTaBuIM  oduvumanbHble  CTAaTUCTUYECKUE  AaHHbIe
Pecnybnukun KasaxctaH 3a 2015-2024 rr. B uccneaoBaHny MpUMEHEHBI
MeToAbl  HOPManM3auuu, Ceporo  pPensuuMoHHOrO  aHanmn3a MU
MHOXECTBEHHOIO0 PerpeccMoHHOro aHanmsa. o pesynbTaTaM Ceporo
pensiuUMOHHOIr0 aHanu3a Haumbonee BbICOKME KO3(MULUMEHTbI CBSA3M C
IMHaMmkon BBI1 ycTaHOBMEHbI ANS YAENbHOro 06bEéMa KOMMYHasbHbIX
0TX0A0B Ha eavHuuy BB (0,717), obbéma onacHbix otxoaoB (0,714) n
06bEMa npombiwnieHHbIX oTxoaos (0,707), 4TO CBMAETENLCTBYET O TOM,
UTO W3MEHEHUS YKa3aHHbIX MNoKas3aTesied B HaubOMblUEN CTeneHu
COBMajannM C Hanpae/iEHWEM W XapakTepoM wu3MeHeHus BBl B
nccnegyemom nepuoge. O6bEM onacHbIX OTXOA0B MMEET CTaTUCTUYECKU
3HaYMMYIO OTpuuaTenbHyto cBsdb ¢ BBI (B = —0,645; p = 0,012), Toraa
Kak CBSI3b MPOMbIWAEHHbIX 0TX04oB C BBl cTatucTnyeckn He
noateepxaeHa (B = -0,033; p = 0,827). MNMony4yeHHble pe3ynbTaThl
CBUAETENLCTBYIOT O TOM, YTO 3KOHOMMYECKWUI pocT KasaxcTtaHa 6bin
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1. Introduction

Inrecentyears, the importance of developing and implementing green economy principles has
increased, including expanding low-carbon energy sources and improving resource efficiency
(Zhironkin & Cehlar, 2022). Higher resources and energy efficiency generate economic returns,
reduce costs, and support the development of recycling, renewable energy, and environmental
technologies. In contrast, economic growth depends on how efficiently resources are used rather
than on their volume. This requires a shift to development models that combine economic growth
with environmental sustainability and rational resource use, as traditional models based on
intensive consumption become less effective amid global instability and resource depletion
(Trushkina, 2022).

The relevance of this topic for Kazakhstan stems from the combination of the economy's
resource dependence and the need to transition to a sustainable development model. Given the
high share of fossil fuels in the economy, there is a need to change resource-use approaches, reduce
emissions, and improve energy efficiency. The transition to a green economy is seen as a key means
of ensuring long-term economic growth and improving the quality of life for the population (Diyar
etal, 2014).

Reliance on intensive consumption of natural resources, fossil fuels, and energy-intensive
industries affect environmental sustainability and the population's living conditions.
Environmental pollution, waste accumulation, and natural resource depletion pose additional risks
to public health and the quality of the urban environment, making the transition to a green economy
a global challenge in modern development. Kazakhstan continues to face the need for structural
transformation of the energy sector and a reduction in dependence on coal, oil, and gas. The
development of energy-efficient technologies and renewable energy sources is important for
reducing resource pressure and improving environmental conditions in populated and industrial
areas. High energy consumption levels contribute to environmental burdens in regions with
concentrated economic activity (Imangali & Bekturganova, 2024).

Institutional and infrastructural factors, including the need for stronger government
regulation, investment, and personnel training, constrain the development of a green economy in
Kazakhstan. Thus, there is a need to assess the relationship between economic growth, resource
use, energy efficiency, and environmental burden in the context of Kazakhstan's economic
transformation towards sustainable development (Zhandar et al., 2025).

Despite the growing number of studies on green growth, decarbonization, and energy
transition in Kazakhstan, empirical evidence on the joint relationship of economic growth with
waste generation and recycling, as well as energy efficiency, remains limited. Previous studies have
mainly considered individual environmental or energy indicators, while the cumulative dynamics
of indicators related to waste and energy use have not been sufficiently studied. The present study
aims to fill this gap by combining indicators of waste generation and recycling, energy consumption,
energy intensity and energy productivity within a single analytical approach.

Sustainable development combines economic growth, environmental sustainability, and
social well-being. Resource use, waste generation, and energy efficiency influence not only
environmental outcomes but also the quality of the living environment and the long-term
sustainability of territorial development. The purpose of the study is to assess the relationship
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between Kazakhstan's economic growth and indicators of waste generation and recycling, energy
consumption, energy intensity, and energy productivity.

2. Literature review

The green approach examines the economy in terms of the use of natural resources, the
generation of waste, and its subsequent recycling or reduction, allowing for an assessment of its
impact on the environment and quality of life. Costanza et al. (2014) demonstrated that economic
activity is directly linked to the health of ecosystems, as they form part of the value created, and
pollution and waste accumulation are accompanied by a decrease in this value due to the
deterioration of natural capital. Moreover, the authors found that countries with intensive land-use
change, including developing economies in Asia and Latin America, experience a significant decline
in the value of natural resources and environmental functions. Fritz and Koch (2014) link resource
use and waste generation to constraints on economic growth and living standards, where the
priority shifts to reducing pressure on resources. The authors conducted an assessment across 38
countries and showed that high levels of well-being are achieved with lower resource intensity and
lower environmental burdens. Thus, the social effect of the green approach is reflected in improved
quality of life, better environmental conditions, and the preservation of long-term well-being.

On the other hand, countries with rapid economic growth experience rising waste and
environmental pressures. In this regard, resource use, energy consumption, and waste volumes
serve as indicators of the performance of the green economy, and their quantitative assessment is
provided through energy intensity, carbon productivity, waste volumes, and the level of their
recycling (Loiseau et al., 2016; Zvarych et al., 2022). Thus, EU countries are characterized by higher
resource productivity: a larger volume of GDP is generated with less resource use and a smaller
increase in waste, with a significant portion of waste returned for recycling and reuse. In Ukraine,
GDP growth is accompanied by faster increases in waste volumes and a low recycling rate. At the
same time, resource productivity remains low, thereby increasing the resource burden per unit of
economic output. Resources, waste, and recycling are considered key areas of development for the
transition to a more sustainable economy (Ospanova et al., 2022). Thus, the implementation of a
green economy depends on national priorities, with differences in the share of renewable energy,
the level of waste recycling, and the degree of resource efficiency, all of which contribute to varying
speeds of transition to a sustainable development model. Thus, international experience shows that
the impact of economic growth largely depends on resource efficiency and waste recycling. Higher
recycling and resource productivity rates are associated with lower environmental impacts. As a
result, resource efficiency and recycling development impact not only the environment but also the
long-term quality of life (Arion et al., 2023).

Improving resource efficiency, developing recycling, and introducing energy-efficient
technologies support GDP growth by reducing material intensity and environmental impact.
Resource efficiency, waste recycling, and energy efficiency directly impact GDP growth and its
structure. Valero et al. (2015) found that conclusions about economic efficiency vary depending on
the set of indicators used. When using the traditional GDP/DMC indicator based on resource
volumes, abundant, cheap materials such as limestone exert a strong influence, creating the
perception of higher economic efficiency. Indicators that account for energy intensity and resource
scarcity change assessment structure: fuel and scarce materials become the key drivers, and the
economic burden is estimated to be higher. Using Spain as an example, the same level of GDP yields
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different efficiency estimates depending on whether only resource volumes or their energy and
economic significance are considered, with recycling and reducing the use of energy-intensive
resources proving critical to improving economic efficiency. Birat (2015) showed that recycling
materials reduces production costs and increases economic returns. Thus, due to the use of fewer
primary resources, GDP growth may be improving. Cerqueira et al. (2021) found that the estimated
relationship between environmental factors and GDP varies across indicators. When considering
GDP growth alone, the dependence on increased resource consumption remains. Recycling and
renewable energy reduce environmental impact and increase GDP. OECD countries ensure lower
resource dependence of GDP through a high share of recycling and renewable energy. Low levels
of recycling and energy efficiency lead to a greater resource burden. However, the impact of waste
recycling and energy efficiency on the economy varies (Guoyan et al.,, 2022). Waste recycling
reduces the need for primary raw materials. Energy efficiency reduces resource consumption in
production. Renewable energy helps reduce the economy's dependence on traditional resources. It
is not just GDP growth that matters, but also the amount of resources required to achieve it. The
higher the waste recycling and resource efficiency, the fewer resources are required to produce the
same amount of economic output (Garg et al., 2025).

Analysing the relationships among environmental, energy, and economic parameters requires
tools capable of handling heterogeneous indicators and limited time series. Grey Relational
Analysis is used to assess the degree of consistency between the dynamics of various indicators and
to identify their relative importance in shaping economic outcomes. This approach is particularly
characteristic of studies that use gross domestic product as a benchmark, with environmental and
resource indicators considered as determinants of its dynamics. Kose et al. (2013) analysed which
types of energy consumption shape economic growth. They found that energy consumption
dynamics are directly related to GDP dynamics, with certain energy types exhibiting stronger
correlations with economic growth. Kogak (2020) examined the factors that determine green
growth in OECD countries and ranked environmental and resource indicators to identify those most
closely related to economic development dynamics; this analysis led to CO, emissions and
environmental technologies being identified as key drivers. Alshuwaikhat et al. (2023) assessed
environmental sustainability and identified the contribution of energy, technology, and
environmental factors to emission-reduction targets. Banjerdpaiboon and Limleamthong (2023)
analyzed cross-country differences in levels of circular economy and found that recycling and
resource productivity indicators explain differences in economic performance and sustainability.
All studies construct their analysis by comparing indicators with GDP dynamics, which serve as the
dependent variable, using time series of limited length, typically around 10 years. Such assessments
are important for identifying environmental factors that may influence the sustainability of
territorial development and environmental conditions in areas with concentrated economic
activity.

The approaches discussed demonstrate that assessing the relationship between
environmental indicators and economic growth depends on the choice of indicators and analytical
methods. Existing studies state differences in results when changing the set of indicators and
consistently compare environmental factors with GDP dynamics. Studies on countries with
transition economies, including Kazakhstan, also note that the structure of economic growth
remains linked to resource use, energy intensity, and the level of processing, with individual
indicators demonstrating varying degrees of influence on economic performance.
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Under these conditions, a quantitative comparison of environmental and economic indicators
is needed to determine their relative importance for economic growth. Using methods based on
comparing indicator dynamics allows identifying which indicators correlate most closely with GDP
and serve as the basis for economic dynamics.

3. Research methods

Based on the literature review, indicators reflecting environmental pressure, recycling
performance, and energy efficiency were selected. The data was obtained from official resources
and covered the period from 2015 to 2024.

Table 1 presents the selected variables and their corresponding codes used for further
analysis.

Table 1. Selected indicators for grey relational analysis for 2015-2024.

Indicator Unit of measurement Code
GDP (PPP, constant 2021 prices) million international dollars X0
Industrial waste generation thousand tons X1
Hazardous waste generation thousand tons X2
Municipal solid waste generation thousand tons X3
Municipal waste per GDP kg per 1000 international dollars (2021 X4
prices)
Recycling rate of industrial waste percent X5
Recycling rate of municipal waste percent X6
Primary energy consumption million tons of oil equivalent X7
Energy intensity of GDP toe per thousand USD (2015 prices) X8
Energy productivity USD per toe (2005 prices) X9

Note: compiled by authors based on data from the Bureau of National Statistics (2025).

The X4 indicator (municipal waste per GDP) was included in the analysis as an indicator of the
waste burden per unit of economic output. This indicator characterises the volume of municipal
waste per unit of GDP and is used to assess the intensity of waste generation in economic activity.
Because the indicator incorporates GDP into its calculation structure, the interpretation of the
results is based on an assessment of the relationship between economic growth and the waste
burden. Therefore, the results for X4 are interpreted as reflecting the waste burden relative to
economic output rather than as a separate measure independent of GDP.

To identify the relationship between economic growth and selected indicators, the Grey
Relational Analysis method was applied. The strength of association between variables was
evaluated under conditions of limited and heterogeneous data by measuring the similarity of their
dynamic patterns.

Atthe first stage, all variables were normalized using the min-max method. The normalization
for indicators with a positive effect was performed based on formula (1):

' x—min

X =—— (1)
where:
x"-normalized value of the indicator;
x - actual value of the indicator;
min - minimum value of the indicator in the study period;
max - maximum value of the indicator in the study period.
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For indicators with a negative effect, normalization was carried out according to formula (2):

, max—x

X = max—m (2)
where:
x' — normalized value of the indicator;
x - actual value of the indicator;
min - minimum value of the indicator in the study period;
max - maximum value of the indicator in the study period.

Next, the absolute deviations between the reference sequence and comparative sequences
were calculated based on formula (3):

A= |X, — X;| (3)

where:
A - absolute deviation between the reference and comparative sequences;
X, - reference sequence (GDP);
X; - comparative sequence for indicator i.

Next, grey relational coefficients were calculated using formula (4):

— Amint0.5XAmax (4)
A+0,5XAmax
where:
y - Grey relational coefficient;
A - absolute deviation between the reference and comparative sequences;
Ain - minimum deviation observed among all observations;
A,qx - maximum deviation observed among all observations;
0.5 - distinguishing coefficient used in Grey Relational Analysis.

Then, the average Grey relational coefficient for each indicator was calculated based on
formula (5):

7=-%vy (5)
where:
y - average Grey relational coefficient;
y - Grey relational coefficient for each observation;
n - number of observations.

Providing average values enabled the ranking of factors by their degree of association with
economic growth. To validate the robustness of the obtained results, a regression analysis was
conducted. The regression model is specified as follows (6):

Y =PBo+ 1 Xs+ 62Xy + -+ BpXn + € (6)

where:
Y - GDP;
B, - intercept;
Bi-..Bn — regression coefficients;
X;...X, - explanatory variables selected based on Grey relational ranking;
&-random error term.
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To complement the grey relational analysis, multiple linear regression analysis was conducted
to assess the statistical significance and direction of the relationships between GDP and selected
indicators. Given that the dataset contains ten annual observations, the regression results were
interpreted as exploratory associations rather than evidence of causal effects..

4. Results

The results revealed the general structure of relationships among selected indicators and the
dynamics of their interaction over time, from 2015 to 2024.

At the first stage, the normalized values obtained using the min-max method were analyzed,
where "0" corresponds to the lowest relative position of an indicator over the observed period,
while "1" corresponds to its highest relative level. The normalised indicators were grouped into
two categories according to their economic interpretation. The first group includes indicators with
a negative effect, where higher initial values correspond to greater environmental pressure. The
second group consists of indicators with a positive effect, in which higher values indicate improved
efficiency or sustainability.

Table 2 presents the normalised values for indicators with a negative effect.

Table 2. Normalised values of indicators with negative impact (min-max transformation).

Indicator 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

X1 0 0,574 0,742 0,460 0,432 0,674 0,337 0,285 0,195 1
X2 0 0478 0595 0485 0,339 0,543 1 0,979 0,992 1
X3 0 0,053 0481 0916 0,583 0,731 1 0,899 0,890 0,493
X4 0 0,056 0,417 0,750 0,667 0,694 0917 0917 1,000 0,889
X6 1 0967 0,701 0,598 0,456 0,282 0,104 0,021 0,091 0

X7 1 0,525 0472 0,007 0,062 0,418 0,288 0,207 0,004 0

Note: compiled by the authors.

In 2015, the waste generation indicators X1-X4 recorded their lowest normalised values,
equal or close to zero, whereas the municipal waste recycling indicator (X6) and primary energy
consumption indicator (X7) had normalised values of 1.000. These values reflect the relative
positions of the indicators at the beginning of the study period. Since different normalisation
directions were applied, the results should be interpreted in terms of relative dynamics rather than
absolute maxima or minima.

The waste generation indicators X1-X4 generally increased over the study period, although
their dynamics differed. Hazardous waste generation (X2) reached its maximum normalised value
of 1.000 in 2021, remained close to this level in 2022 and 2023, with values of 0.979 and 0.992,
respectively, and returned to 1.000 in 2024. Industrial waste generation (X1) increased to 0.742 in
2017 and amounted to 0.674 in 2020. It subsequently declined to 0.337 in 2021, 0.285 in 2022, and
0.195 in 2023, before rising sharply to its maximum normalised value of 1.000 in 2024. These
dynamics indicate considerable fluctuations in industrial waste generation and persistently high
relative levels of hazardous waste toward the end of the study period.

Municipal waste generation (X3) demonstrated less stable dynamics. Its normalised value
reached a maximum of 1.000 in 2021 and subsequently decreased to 0.899 in 2022, 0.890 in 2023,
and 0.493 in 2024. The municipal waste intensity indicator (X4) reached 0.917 in both 2021 and
2022, increased to its maximum value of 1.000 in 2023, and then declined slightly to 0.889 in 2024.

The normalised values of municipal waste recycling (X6) and primary energy consumption
(X7) declined from 1.000 in 2015 to 0.000 in 2024. However, these indicators represent different
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dimensions and should therefore be interpreted separately. Overall, the dynamics reveal an
increase in several waste generation indicators alongside a weaker relative position of municipal
waste recycling. This pattern may indicate a growing imbalance between waste generation and

recycling performance.
Table 3 presents the normalised values for indicators with a positive effect.

Table 3. Normalised values of indicators with positive impact (min-max transformation).

Indicator 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

X5
X8
X9

1 0,79 0,55 0,48 0,51 0,26 0,14 0 0,59 0,80
0 0,67 0,56 1 0,70 0,36 0,33 0,29 0,30 0,10
1 0,29 0,40 0 0,26 0,60 0,63 0,67 0,64 0,88

Note: compiled by the authors.

The normalised value of the industrial waste recycling rate (X5) decreased from 1.000 in 2015
to its minimum value of 0.000 in 2022. It subsequently increased to 0.590 in 2023 and 0.800 in
2024. These dynamics indicate a deterioration in the relative position of industrial waste recycling
until 2022, followed by a noticeable recovery during 2023-2024.

The normalised value of GDP energy intensity (X8) increased from 0.000 in 2015 to its
maximum value of 1.000 in 2018. After 2018, it generally declined and reached 0.100 in 2024. This
decline indicates that less energy was required to generate a unit of GDP toward the end of the
study period, reflecting an improvement in energy-use efficiency. The normalised value of energy
productivity (X9) reached 1.000 in 2015 and declined to its minimum value of 0.000 in 2018. It
subsequently increased from 0.260 in 2019 to 0.670 in 2022, decreased slightly to 0.640 in 2023,
and rose to 0.880 in 2024. Thus, despite some fluctuations, energy productivity demonstrated an
overall recovery after 2018. In 2024, the economy generated more economic output per unit of
energy consumed than in 2018.

The observed increase in several waste-generation indicators, combined with the relatively
weak performance of waste recycling during part of the study period, may place additional pressure
on the waste management system. In the long term, such dynamics may create risks for urban
development, efficient land use, environmental safety, and favourable living conditions for the
population.

Table 4 presents the absolute deviations between the normalised reference sequence
representing GDP and the comparative sequences representing the selected environmental and
energy indicators.

Table 4. Absolute deviations between GDP and selected indicators.

Indicator 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
X1 0,000 0,540 0,580 0,165 0,016 0314 0,171 0,338 0,618 0,000
X2 0,000 0,444 0,433 0,189 0,109 0,183 0492 0356 0,179 0,015
X3 0,000 0,019 0319 0621 0135 0371 0492 0276 0,077 0,507
X4 0,000 0,022 0,254 0454 0219 0335 0409 0,294 0,187 0,111
X6 1,000 0,933 0,539 0,302 0,008 0,077 0404 0602 0,721 1,000
X7 1,000 0,491 0,310 0,289 0,386 0,058 0220 0416 0,808 1,000
X5 1,000 0,756 0,393 0,188 0,061 0,097 0372 0,623 0,225 0,205
X8 0,000 0,637 0,395 0,704 0,252 0,002 0179 0337 0513 0,900
X9 1,000 0,257 0240 0,296 0,191 0,244 0,118 0,046 0,170 0,120

Note: compiled by the authors.
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For industrial waste generation (X1), the deviations are 0 in 2015 and 2024, and amount to
0.016 in 2019, while in 2016-2017 they range from 0.540 to 0.580, indicating an alternation
between periods of convergence and divergence. For hazardous waste generation (X2), deviations
mostly do not exceed 0.500, decreasing to 0.015 in 2024. For MSW generation (X3), values change
unevenly: a sharp increase in the deviation to 0.621 in 2018 and 0.492 in 2021 is followed by a
decrease to 0.077 in 2023. For municipal solid waste per unit of GDP (X4), values are mainly
concentrated in the 0.187-0.409 range, with a minimum of 0.022 in 2016. Compared with X3, the
deviations for X4 vary within a narrower range and exceed 0.400 only in 2021. In terms of the share
of solid waste recycling (X6), the values over several years range from 0.933 to 1.000, while in 2019
a practically zero deviation of 0.008 was recorded, indicating alternating between very low and
very high deviation values. For energy consumption (X7), the deviations are also equal to 1.000 in
2015 and 2024, with a minimum of 0.058 in 2020 and a range of 0.220-0.491 in 2016-2023. For
the share of industrial waste recycling (X5), the values range from 1.000 in 2015 to 0.061 in 2019,
then increase to 0.623 in 2022, and decrease to 0.205 in 2024, with the lowest values of 0.188-
0.097 in 2018-2020. For the energy intensity of GDP (X8), values range from 0 in 2015 to 0.704 in
2018, with a minimum deviation of 0.002 in 2020, and are 0.179-0.513 in 2021-2023. For energy
productivity (X9), deviations range from 0.118 to 0.296, with a 2015 value of 1.000 and a 2022
minimum of 0.046. Lower deviation values for X9 are observed in most years after 2018..

Next, the grey coefficients showed the degree of proximity between indicator dynamics and
GDP (see Table 5).

Table 5. Grey relational coefficients between GDP and selected indicators.

Indicator 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
X1 1 0,481 0,463 0,752 0969 0,614 0,745 0,597 0,447 1

X2 1 0,530 0,536 0,725 0821 0,732 0,504 0,584 0,736 0,972
X3 1 0,963 0,611 0,446 0,787 0,574 0,504 0,644 0,866 0,497
X4 1 0,959 0,663 0,524 0,696 0,599 0,550 0,630 0,727 0,818
X6 0,333 0,349 0,481 0,623 0983 0866 0,553 0,454 0,409 0,333
X7 0,333 0,504 0,617 0,634 0565 0896 0,694 0,546 0,382 0,333
X5 0,333 0,398 0,560 0,727 0,892 0838 0,574 0,445 0,689 0,709
X8 1 0,440 0,559 0,415 0,665 0995 0,736 0,597 0,494 0,357
X9 0,333 0,660 0,675 0,628 0,724 0,672 0,808 0,917 0,746 0,806

Note: compiled by the authors.

Positive indicators (X5, X8, X9) reflect processes generally considered favourable within the
framework of sustainable development. Industrial waste recycling reduces waste accumulation and
enables more efficient use of resources. Reduced energy intensity and increased energy
productivity are associated with more efficient energy use, enabling greater economic returns with
lower resource expenditure. For indicators with a positive effect, higher Grey coefficient values
indicate a closer relationship between economic growth and processes that promote resource
efficiency, waste recycling, and increased energy productivity. From a social perspective, such
dynamics are associated with more efficient use of resources and the creation of conditions for
sustainable territorial development.

Negative indicators (X1, X2, X3, X4, X6, X7) characterise processes related to waste generation,
environmental impact, and resource consumption. Growing volumes of industrial, hazardous, and
municipal waste increase the need for their collection, transportation, processing, and disposal.
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Insufficient infrastructure increases the burden on urban areas and waste management systems.
For indicators with a negative impact, higher grey coefficient values indicate a closer relationship
between economic growth and increased waste volumes, environmental burden, and resource
consumption. From a social perspective, these dynamics increase demands on waste management
systems, urban infrastructure, and measures to ensure environmental safety for the population.

For indicators with positive effects (X5, X8, X9), a stronger correlation with GDP is observed
compared to the beginning of the period. The most pronounced increase in coefficients was
observed for industrial waste processing (X5) and energy productivity (X9). The X5 coefficient
increased from 0.333in 2015 to 0.892 in 2019 and remained at 0.689-0.709 in 2023-2024. For X9,
the value increased from 0.333 in 2015 to 0.917 in 2022 and remained at 0.746-0.806 in 2023-
2024. For the energy intensity of GDP (X8), the coefficient reached 0.995 in 2020 and decreased to
0.357 in 2024.

For indicators with negative effects (X1, X2, X3, X4, X6, X7), the coefficients exhibit more
pronounced fluctuations. The highest values at the end of the period were observed for industrial
(X1) and hazardous (X2) waste generation. The X1 coefficient increased from 0.463-0.481in 2016-
2017 to 0.969 in 2019 and reached 1.000 in 2024. For X2, the value was 0.972 in 2024. The
coefficients for municipal waste (X3) and waste per unit of GDP (X4) remained above 0.500 during
most of the study period. The indicators of municipal solid waste recycling (X6) and energy
consumption (X7) varied from 0.333 to 0.983 and from 0.333 to 0.896, respectively.

Figure 1 presents the ranking of the indicators based on the average grey coefficient values,
where higher values indicate a greater consistency between the indicator dynamics and GDP.

Average Grey Coefficient

X1 X2 X3 X4 X6 X7 X5 X8 X9

Figure 1. Ranking of indicators based on average grey relational coefficients.

Waste-related indicators occupied four of the five highest positions in the ranking. The highest
Grey relational grades were obtained for municipal waste intensity (X4 = 0.717), hazardous waste
generation (X2 = 0.714), and industrial waste generation (X1 = 0.707), followed by energy
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productivity (X9 = 0.697) and municipal solid waste generation (X3 = 0.689). Lower grades were
recorded for GDP energy intensity (X8 = 0.626), industrial waste recycling (X5 = 0.617), primary
energy consumption (X7 = 0.550), and municipal waste recycling (X6 = 0.539). These results
indicate that GDP dynamics were more closely aligned with the dynamics of waste-related
indicators than with recycling and energy-efficiency indicators.

The regression analysis focused on waste-related indicators because the empirical hypotheses
concerned different sources of waste pressure. Although X4 had the highest Grey relational grade,
it was excluded from the regression analysis because GDP is incorporated into its calculation, which
could create a mechanical relationship with the dependent variable. Therefore, municipal solid
waste generation (X3), industrial waste generation (X1), and hazardous waste generation (X2)
were selected for the regression analysis.

H1: Municipal solid waste generation (X3) is statistically significantly associated with GDP
dynamics.

H2: Industrial waste generation (X1) and hazardous waste generation (X2) are statistically
significantly associated with GDP dynamics.

Table 6 shows the results of the model estimation and analysis of variance for hypothesis 1.

Table 6. Model summary and ANOVA results for H1 (X4, X3).

Model R R? Adjusted RMSE Sum of df Mean F p
R? Squares Square

M, 0.000 0.000 0.000 58741.863

M, 0.995 0.990 0.987 6788.346 3.073x10° 2 1.537x101° 333.461 <.001

Residual 3.226x108 7 4.608x107

Total 3.106x10*° 9

Note: compiled by the authors.

The ANOVA results confirmed the model's statistical significance and supported hypothesis 1.
The R? is 0.990, which means that the selected indicators explain 99.0% of the variation in GDP.
The p-value does not exceed the threshold of 0,005.

Table 7 presents the regression coefficients for hypothesis 1.

Table 7. Regression coefficients for H1 (X4, X3).

Variable Unstandardized  Std. Error  Standardized t p Tolerance VIF
Intercept 555390.947 31644.166 17.551 <.001

X4 -88739.549 4197.434 -1.953 -21.141 <.001 0.174 5.751
X3 158.862 12.191 1.204 13.031 <.001 0.174 5.751

Note: compiled by the authors.

The analysis of multicollinearity showed that the VIF is 5.751, within the acceptable limit of
10. The p-values for both indicators are = 0.001 and do not exceed the established significance
threshold of 0.05. Therefore, both indicators demonstrate a statistically significant relationship
with GDP. Indicator X4 (MSW generation per unit of GDP) has a negative coefficient, indicating the
waste burden relative to economic output. Thus, higher waste intensity is associated with lower
GDP. Indicator X3 (municipal solid waste generation) has a positive coefficient, indicating that
higher waste volumes are associated with GDP growth.

Table 8 shows the ANOVA results for the second model.
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Table 8. Model summary and ANOVA results for H2 (X1, X2).

Model R R? Adjusted RMSE Sum of df Mean F p
R? Squares Square

M, 0.000 0.000 0.000 58741.863

M, 0.801 0.641 0.539 39882.482 1.992x10%° 2 9.961x10° 6.262 0.028

Residual 1.113x10%° 7 1.591x10°

Total 3.106x10° 9

Note: compiled by the authors.

The ANOVA result for the second model confirmed hypothesis 2. The R? is 0.641, which means
that the selected variables explain 64.1% of the variation in GDP. The p-value does not exceed the
alpha level of 0,05 and is equal to 0.028 (within the significance limit).

Table 9 shows the regression coefficients for hypothesis 2.

Table 9. Regression coefficients for H2 (X1, X2).

Variable Unstandardized Std. Error Standardized t p Tolerance VIF
Intercept 738216.556 115932.776 6.368 <.001

X1 -0.033 0.144 -0.053 -0.227 0.827 0.927 1.079
X2 -0.645 0.193 -0.785 -3.339 0.012 0.927 1.079

Note: compiled by the authors.

The results for multicollinearity indicators showed that the VIF values for the H2 are within
acceptable limits (1.079). The results for indicator X1 showed no statistically significant impact,
with a p-value of 0.827. Thus, an increase in industrial waste volume does not have a statistically
significant impact on GDP. Indicator X2 showed a statistically significant impact (p-value = 0.012),
which is below the significance level of 0.05. Therefore, hypothesis H2 received partial support, as
only hazardous waste generation demonstrated a statistically significant relationship with GDP.
Indicator X2 (hazardous waste generation) has a negative coefficient, indicating that higher levels
of hazardous waste generation are associated with lower GDP values.

5. Conclusions

The study examined the relationship between economic growth and indicators of
environmental pressure, including waste generation and energy intensity, and assessed their
implications for sustainable territorial development, waste management systems, and
environmental conditions affecting society. The results show that indicators of environmental load
have the strongest association with economic growth, whereas recycling and resource-efficiency
indicators demonstrate weaker relationships. Higher economic output is associated with
increasing environmental pressure, while improvements in recycling and efficiency remain limited.
The results indicate the persistence of a development pattern in which economic growth is
accompanied by increasing resource use and waste generation.

It was found that increases in GDP are accompanied by higher waste volumes and a
persistently high burden per unit of output. Thus, economic growth is based on increasing resource
consumption without improving efficiency. Reductions in specific burden are not sustained, and
hazardous waste management does not lead to sustained reductions. As a result, the waste
structure persists, increasing pressure on the economy. Recycling does not align with the actual
structure of waste generation and does not offset its growth. Waste management is not structured,
limiting the effectiveness of measures. Energy efficiency and productivity indicators do not form a
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stable relationship with GDP growth, confirming the lack of a transition to a more efficient growth
model.

The implementation of extended producer responsibility is recommended, with specific
recycling obligations at all stages of the product life cycle. An increase in the share of waste
recycling and energy recovery is needed, along with the simultaneous modernisation of
technologies, which will reduce the burden per unit of output. A transition to a payment system
based on the actual volume of waste generated at the household and business levels is necessary.
Control over hazardous waste management should be strengthened through mandatory sorting,
accounting, and recycling, thereby reducing its impact on economic indicators.

Growing volumes of industrial and hazardous waste are increasing the environmental burden
in areas with high economic activity. Waste generation is outpacing recycling capacity and
improvements in resource efficiency. Insufficient recycling rates lead to waste accumulation and
additional pressure on waste management systems. Higher recycling rates, greater resource
efficiency, and stronger environmental regulation can reduce pressure on waste management
systems and limit further growth in environmental burden..
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ABSTRACT

In the context of the global energy transition, the development of
renewable energy sources is of particular importance for resource-
dependent countries seeking to reduce their dependence on raw
materials and ensure sustainable socio-economic development. The
purpose of the study is to assess the impact of renewable energy
development on the economic diversification of resource-dependent
economies using the examples of Kazakhstan, Norway and the United
Arab Emirates. The methodological basis of the study was made up of
descriptive statistics, correlation analysis, and panel regression models
with combined, fixed, and random effects. The initial data covers the
period 2002-2021 and includes 60 panel observations. The results
showed that the average value of the economic diversification index
was 0.57, the share of renewable energy was 19.94%, oil rents were
13.88% of GDP, the human capital index was 3.25, and the quality of
institutions was 66.43. Correlation analysis revealed a positive
relationship between diversification and the quality of institutions
(r=0.655) and GDP per capita (r=0.662). In the panel models, the
development of renewable energy sources did not show a stable
statistically significant effect on diversification, whereas oil rents had a
negative effect in the fixed effects (8=-0.0046; p<0.01) and random
effects (B=-0.0040; p<0.01) models. The results show that in
resource-dependent countries, the development of renewable energy
sources is important for economic diversification, but its effect is
enhanced only by reducing oil dependence, developing human capital,
and improving institutions.
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Pecypcrapra Toyengi enaepaeri aHepreTukanbiK
aybIiCyAblH dJ/1eyMEeTTIK-3KOHOMUKaJbIK acnekKTinepi

bonycnaes LL.A.2*, Temep6ynaTtoBa )X.C.2, Canunbekona I.K.?,

CmaTtaeBa A.)K.6

aAnmaTbl MeHemKMeHT YHuBepcuTeTi, AnMaThl, KasakcraH
Son-dapabu aTbiHAarbl Kasak ynTTbiK yHUBepcuTeTi, AnMaThl, KazakcTtaH

TYUIH

XahaHgblk 3HepreTuKanblk aybiCy XaFdaublHAa >KaHApTblNaTbiH
SHEprua KesdepiH AaMbITy LUKMKI3aTTblK TIYeNainikTi TemeHaeTyre
YKOHE TYPaKTbl D/1€YMETTiIK-9KOHOMUKASbIK AaMyAbl KAMTaMachI3 eTyre
YMTbINaTblH pecypcka Tayenai engep YWiH epeKkwe MaHpi3fa ue
6onyga. 3eptreyaiH MakcaTbl KasakcraH, Hopserusi xoHe bipikkeH
Apab OMipnikTepi MbicanbiHAa pecypcka Toyesnai 3KOHOMWMKanapaarbl
YKaHapTblNaTbiH SHepreTukaHblH  AAMYbIHbIH ~ 3KOHOMMKASbIK,
opTapanTaHAblpyra acepiH 6aranay 6onbin Tabbinagbl. 3epTTeyaid
dAicHamanblK HerisiH cunaTTamanblk CTaTUCTUKA, KOoppensumsanblk
Tanpay, coHaan-ak GipikTipinreH, TypaKTbl XaHEe Ke3AENCoK acepnepi
6ap naHenbAik perpeccuanblk  MoaenbAep Kypaabl. bactankpl
aepektep 2002-2021 »oK. Ke3eHiH kKamMTuabl >xaHe 60 naHenbaik
6akbinayabl KamTuabl. HoaTwkenep 3kOHOMMKasbIK SpTapanTaHAbIpy
WHAEKCIHIH opTalua MaHi 0,57, XX3K yneci — 19,94%, MyHall peHTachl
— XI©-HiH 13,88%, agamn kanutan uHAekci — 3,25, uHcTUTyTTap
camacbl — 66,43 6onfaHbiH KepceTTi. Koppensuusnblk Tangay
SpTapanTaHAbIpyaAblH MHCTUTYTTap canacbiMeH (r=0.655) »oHe XaH
6acbiHa WakkaHaarbl XXIO-MeH (r=0.662) oH 6ainaHbICbiH aHbIKTadbl.
MNMaHenbaik Mogenbaepae >XaHapTblaTblH SHEPrUa Ke3AepiHiH AaMybl
apTapanTaHAblpyFa TypakTbl CTaTUCTUKaNbIK MaHAI 9Ccep KepceTneni,
aJ1 MyHalt peHTachl TypakTbl acepnep moaeniHae (B=-0.0046; p<0,01)
XoHe Ke3felicok acepnep moaeniHae (B=-0.0040; p<0,01) Tepic acep
eTTi. HoTwxenep pecypcka Toyenai engepae >kaHapTblnaTblH 3HePrus
Ke3aepiH [aMbITy 3KOHOMMWKAHbl dpTapanTaHAbipy YLWiH MaHbi3abl
€KeHiH, 6ipaK OHbIH 2cepi MyHaiiFa TaYenainikTi TOMEHAETY, adamu
KanuTanabl AaMblTy >XOHE WHCTUTYTTapAbl >XakcapTy >XaFaaiblHaa
FaHa KyLWWeWETiHIH KepceTeai.
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CouManbHO-9KOHOMMYECKNE acneKTbl
nepexofa B pecypco3aBMCUMbIX CTPaHaX

JHEepreTrnyeckoro

bonycnaes LL.A.?*, TemepbynatoBa X.C.2, CanubekoBa IN.K.3,

CmaTtaeBa A.)K.6

a8AnMaTbl MEHeDKMEHT yHuBepcuTeT, AnMaTbl, KasaxcraH

6Kazaxckuin HaLMoHasbHbINM yHUBEpCUTET UM. anb-Gapabu, AnMaTsl, KasaxcraH

AHHOTALUMA

B ycnosmax rnobanbHOro 3SHEpreTMYeckoro nepexoga passBuTue
BO306HOBNSEMbIX MCTOYHUKOB 3Hepruu npuobpetaer ocoboe 3HaueHue
ONS  pecypco3aBUCMMBIX CTPaH, CTPEMSLUMXCS CHU3UTb  CbIPbEBYIO
3aBMCMMOCTb UM 06ecneuynTb YCTOMUMBOE COLManbHO-3KOHOMUYECKoe
pa3suTue. Llenb nccnenoBaHms 3ak/1l04MaETCS B OLIEHKE BIMSIHUSI Pa3BUTUS
BO306GHOB/IIEMOM 3HEPreTUKM Ha 3KOHOMUYECKYID JaAuBepcudmKaLnio
pecypco3aBUCUMbIX 3KOHOMWK Ha npumepe KasaxcraHa, Hopserun wu
O6beanHEHHbIX Apabckmx SOMupaToB. METOAO0IOMMYECKYI0  OCHOBY
NCCNeoBaHUSE COCTaBMIM ONMUcaTesibHasi CTaTUCTUKA, KOPPensiLMOHHbIN
aHanu3, a TakXXe NaHesbHble perpeccMoHHbIE MoaeNn C 06beANHEHHBIMM,
(bUKCUpoBaHHBIMM U cyYalHbiMKM  3ddekTamMu. UcxoaHble  [IaHHbIE
oxeaTtbiBatoT nepuog 2002-2021 rr. u BkAYalT 60 naHenbHbIX
HabntogeHuin. Pe3ynbTaTbl MOKa3anW, YTO CPeAHEE 3HAYEHWE MHAEKCa
3KOHOMMYEeckon aneepcudukaumm coctasuio 0,57, gonn BU3 — 19,94%,
HedTsHOM peHTbl — 13,88% BBI, MHAEKCA YenoBeYeCcKoro Kanutana —
3,25, KayecTBa MHCTUTYTOB — 66,43. KoppensauuoHHbI aHanu3 BbiSBUII
MONOXWTENbHYIO CBS3b AMBEPCU@UKALMM C KAYeCTBOM WHCTUTYTOB
(r=0.655) n BBIN Ha aywy HaceneHust (r=0.662). B naHenbHbIX MOAENsX
pa3BuTME BO30OHOBNSIEMbIX WMCTOYHMKOB 3SHEpPrMM He  MoKasaso
YCTOMUYMBOrO CTAaTUCTUUYECKM 3HAUMMOrO BNMSAHWS HA AMBEPCUDUKALNIO,
TOorAa Kak HedTsHasi peHTa oKasana oTpuuaTesbHOe BMSIHME B MOAENN
urkcmpoBaHHbIX addekToB (B=-0.0046; p<0,01) n cnyyaliHbix 3ddexkToB
(B=-0.0040; p<0,01). Pe3ynbTaTbl NOKa3bIBalOT, YTO B PECYPCO3aBUCHUMBbIX
CTpaHax pa3BUTME BO30OHOBASIEMBIX MCTOYMHWKOB 3HEPrM BaXKHO Ans
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1. Kipicne

Kasipri ’kahaHAblK 3KOHOMHKaZA TYpaKThl 3KOHOMHUKAJBIK JaMyFa KOJ JKETKi3y,
3HepreTHKaJbIK KayilCi3fikTi KaMTaMacbl3 €Ty K9He KJIMMaTThIH 63TepyiHe OeHiMuaesy
XaJIblKapaJiblK, 9KOHOMHUKaJIbIK CascaTThblH MaHbI3Jbl MaKcaTTapblHa alHaJbll OThIpP. Jcipece
TaOUFU pecypcTapFa 6ail enjiep YIUiH 3KOHOMUKAJBIK 6CY/[iH TYPaKThLIbIFbIH KAMTaMachl3 €Ty
>)KoHe COHbIMEH KaTap ChIPTKbI CIIKiHiCTepre TO3iMAIIKTI apTThIpy MaKcaTbIHJAa 3KOHOMHUKAHbI
opTapanTaHAbIpy MaceJsieci epekiue e3ekTilikke ue. lllukizaT eHZipy casajapblHa »KOFaphl
TOyeJAi/1iIK  9[eTTe MaKpPO3KOHOMHUKAJBIK  TYpPaKChI3AbIKKA, «[o/ulaHAUAJBIK — aypy»
KyOBLIBICBIHBIH, KYIIEiHe, 6HAIPICTIK K9He JKOFaphbl TEXHOJIOTHSIJIBIK, CaJlaJap/iblH, 1aMybIHbIH
GasiyslayblHa HeMece TOKTaybIHa ajibll KeJeAi. OcblFaH GaillJlaHBICTBI MYHJAalM pecypcka Tayesji
3KOHOMUKAJIAP/bIH, KYPbLIBIMABIK TpaHcpopMalUsicbl MeH apTapanTaHAbIPY MaceJseci y3ak
Mep3iM/i 3KOHOMHUKAJIBIK, CasicaTThIH 6acbIM OAFbITHI PeTiH/Ie KAPACThIPBLIYHI KEPEK.

Bysn Typfbla KaHAPTBUIATBIH 3JHEpreTHKa CajajapblHblH, JaMybl 3KOHOMUKAJIBIK,
dpTapanTaH/bIPYAbIH dJeyeTTi Kypasbl 6oJibin ecentesefi. JKahaHblK 3HEepreTUKAIBIK aybICy
yAepici, fekapOoHU3aIMs TaJaNTaphl XKoHe 3HEePrusl Kayilci3Airin KymeHTy KaXKeTTisiri xkaHa
JHepreTUKaJbIK TEXHOJIOTHUAJapFa UHBECTULUAIAPAbl apTThIPYyFad, COHJAaN-aK S5KOHOMUKAHBIH,
»KaHa CeKTOpJIapbIH KAJIbINTACThIpYyFa biKNaJ eTye. JaHapThlJIaThIH 9HEpPreTUKaHbl JaMbITy TEK
Ka30a OTbIHJApblHA TAYeJJAUIIKTI a3alThlll KaHa KoiMal, COHbIMEH Oipre WHHOBaLUsIAPAbI
BIHTAJIAH/BIPYFa, )KaHa HapbIKTAPAbIH Maii/ja 60JybIHA XKoHe }KOFapbl TEXHOJIOTUSLJIBIK cajasapza
J)KYMBICIIEH KaMTy/bl apTTbhIpyFa MYMKIH/IK amazbl. bys ©3 Ke3eriHze sKOHOMUKAaHBIH, canaJibl
KYPBLIBIM/BIK 63repiCTepiHiH aJFbIIapThl 60JIbIN TA0bLIA/bL.

CoHbIMEeH KaTap, J’KaHapThlIaTblH 3HEpPreTUKaHbl JaMbITy TeK 3KOHOMUKAJBIK,
9pTapanTaH/JbIPpyAblH KypaJbl FaHAa €MeC, COHbIMEH Oipre ajeyMeTTiK AaMy/blH MaHbI3/bl
dakTophl peTiHJEe Ae KapacTbIpbutybl THiC. YKIK ceKTOpPBIH KeHENUTY KaHa KYMbIC OPbIH/IAPbIH
KYpyFa, eHipJiKk HMHQPaKypbLIbIM/bl KaHFBIPTYFa, 3HEPrusfa KOJ/DKEeTIMAIMIKTI KaKcapTyFa,
aZlaMM KallUTaJl callaCblH apTThIPYFa XKoHe XaJIbIKThIH, 9J1-ayKaTblH KeTepyTe bIKNaJ eTyi MYMKiH.
dcipece pecypcTapfa TayeJJi esjiep YIIiH 3HepreTUKaJbIK aybICyAblH 9JeyMeTTiK eJIleMiH
eCKepy MaHbI3/Ibl, 6 TKEHi 3KOHOMUKaHBIH, KYPBLJIbIMBIK TPaHCOPMaIHsChl eHOEK HapbIFbIHA,
TabbIC KYPBLJIbIMbIHA K0He y3aK Mep3iM/i MHK/I3UBTI eCyiH ajfblllapTTapblHa TiKesael acep
eteni. COHABIKTAH KaHAPTBIJIATBIH 3HEPTUSl KO3/epiHiH AaMyblH 6aFajay TeK 3KOHOMHUKAJIBIK,
eMec, COHbIMEH KaTap a/leyMeTTiK JaMy KOHTEKCTiH/e [ie KapaCThIPbIIYbl KQXKeT.

JlereHMeH, »KaHApTbLJIATBIH SHEPTUs KO3JepiHiH 3KOHOMUKAJIBIK, 6CY MEH TYpPaKThl JaMy¥Fa
acepiHe KATBICTHI 3epTTeyJep CaHbl apThill KeJse >KaTKAaHbIHA KapaMacTaH, 0JapAblH TaOUFU
pecypcTapfra Tayesji ejjepAeri 3KOHOMUKAJBIK dpTapalTaHAbIPY YAepiciHAeri peJii xKeTKINIIKTI
JeHreiae keueHzi TypJe 3eptresnMered. KosiaHbIicTaFbl FBUJIBIMU eHOEKTEPAiH 6acbiM 6eJriri
»)KeKeJlereH eJ1Ziep MbICaJbIH/A HeMece 3HepreTUKaJIbIK aybICYy/IbIH, aJIlIbl MAKPO3KOHOMUKAJIBIK,
acepJiepiH TalJayMeH IeKTeei, al KYpblIbIM/bIK TpaHCOPMaLUSHBIH TePEH acneKTiniepi MeH
WHCTUTYLUOHANABIK GaKTOpJIap KebiHe eCKepyci3 KasbIl )KaTa/lbl.

Ocel TypFblJa 9pTYpJi JaMy YJrisiepiH ycTaHaThIH pecypcTapFa ToyesJi MeMJeKeTTepAiH
TOXKIpUbeciH canbICThIpMaJibl TaJZjay €peKllie FbhLIbIMU KbI3BIFYIIBLIBIK TYAbIpaZbl. KasakcTaH,
Hopgerus xaHe BipikkeH Apa6 omipJikTepiH (6yAaH api - BAD) keMipcyTek pecypcTrapbiHa 6ait
esiziep 60JIFaHbIMEH, 0JIap/blH 35KOHOMHUKAJIBIK JlaMy JeHreHi, a/IeyMeTTiK JjaMy KepCeTKillTepi,
VHCTUTYLMOHAJIBIK CaNachbl, SHEPreTUKAJIbIK KypPblJIbIMbI 2KOHE 9KOHOMHUKaHbI dpTapanTaHAblpy
CTpaTerusijiapbl aWTapJbIKTakl epekiieneHei. HopBerus »ofapbl TaObICTB, UHCTUTYTTAaphl
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OpPHBIKKAaH >XoHe MyHa# KipicTepiH 6acKapyAblH THIMAI MoJesi KaJbIMITAacKaH e peTiHze
cunaTTtaaajibl. BAD MyHalFa Toyesli 5KOHOMHUKAHBI 6eJICEeH/Ii TYp/ie dpTapanTaH/blpyMeH KaTap,
»KaHApThLIATBIH JHepreTUKaFa HUHBEeCTULUA TapTyAbl XeJeJ xKy3ere acelpbin kKeseni. Kazakcran
60J1ca pecypCThIK TayeaAiiK )KaFjalbIH/la SHepreTUKa/bIK ayblCy MEH 9KOHOMHUKaHbI )KaHFbIPTY
casicaTblH KaJbIITACThIPY Ke3eHiHJe Typ. Ochbl enfepAi 6ip ipikTemere eHrisy *kaHapThLJIAThIH
3HEPrusHblH, JKOHOMHUKAJBIK 9pTapanTaHJblpyFa bIKNA/Jbl 9pPTYpJi HUHCTUTYLHUOHAJI/BIK,
QJIEYMETTIK ’KoHe MaKpO3KOHOMHMKAJIbIK KaFjaiiap/ia Kajail KepiHeTiHiH 6aFajayFa MyYMKIHAIK
6epeai. COHABIKTaH aTajiFaH es/iep YKcac pecypcThlK 6asara ve 60J1a OTBIPbII, IHEPreTUKAJbIK,
ayblCy MeH opTapanTaHJbIpy[blH 6ajaMa TpaeKTOPUSJApPbIH KOpCEeTeTiH CcasbICThIpMaJibl
3epTTey HblCaHAAphl peTiH/e TaH4al bl

Ochbl 3epTTeyAiH MaKcaThbl — peCypcKa ToyeJslJi esfiep/ie *KaHapThlJIaThlH SHEPTUs KO34epiH
JaMbITY/IblH 3KOHOMMKAJIBbIK dpTapanTaHAbIpyFfa acepiH 6aFasay >koHe OHBIH dJIeyMeTTiK JaMy
YIIIH BIKTHUMaJ MaHbI3bIH Heri3fey. KoHbLIFaH MakcaTKa CoHKec KeJsleci MiHJeTTep
alKbIHJA/Na/lbl: PeCypCThIK TIyeJAiJliKk IeH 3KOHOMHUKaHbl dpTapanTaHABIPY MaceJseciHe
KaTbICThl TEOPHUSAJBIK Toclifephi xyhesey; 3epTTeneTiH engepgeri KK pamybiHbIH Herisri
ypAicTtepi MeH epekmesikTepiH Tangay; *K3K faMybl MeH 3KOHOMHKAJBIK dpTapanTaHZbIPY
JleHreii apacblHJaFbl 6al/IaHBICTBI 3KOHOMETPUKAJBIK MOJe/Nb/ey apKblabl 6aFajay; OCbl
6al/IaHbICTBIH TUIMAIITH aUKbIHAAUTBIH HHCTUTYUOHANBIK GaKTOpPIap/AbIH POJIiH aHbIKTAY.

3epTTey HoTHXKeJiepi »KaHAPThIJIATbIH 3HepreTUKa cajajapbl AAaMyblHbIH, 3KOHOMHKAHBIH,
KYPBbUIBIMJBIK TpaHcPOopMaLUsICbIHA 9CEP €Ty TETIKTEPiH TEPEHIpeK TYycCiHyTe, COHAAN-aK TaOUFU
pecypcTapfa TayeJIAiJiri »Kofapbl ejep YIUiH TUIMAI 3KOHOMUKAJIBIK »K9HE 3HepreTUKaJIbIK
casgcaTTbl KaJbINTAaCThIpyFa OaFbITTa/FaH NPAKTUKaJbIK YCBIHBICTAp d3ipJjieyre MyMKiHJIK
6epeni.

2. 9ae6ueTKe LIy

Kanmbl pecypcka Tayeszi eafiepre KaTbICTbl SKOHOMUKAJIBIK, 9pTapalTaHbIpy MaceJseciH
Aactypai Typae «losnaHAbIK AepT» KoHe «PecypcThIK KapFbIC» TeOpUsAJapbIHBIH asCbIHAA
KapacTbIpyFa 60s1azbl. lllaFbIH alllbIK SKOHOMHUKA KaFJalbIH/a IMKi3aT cajlalapblHbIH 6Cyi e3apa
0al/IaHbICTBl €Ki TeTiK apKbLIbl JAEUHAYCTPUSJIAHYFA aJblll Kesayi MyMKiH: OipiHmici -
pecypcTapAblH XKbLIAAM JaMbIll Kejle »KaTKaH LIMKi3aT CeKTOpblHA aybICy oacepi, ekiHmici -
IIBIFBIHJAP/bIH 6cy acepi. By acepjiep HaKThI aliblpbac GaFaMbIHbIH HbIFAlObIHA K9He eHAeyi
cajlaysiapAblH 6acekere KabijseTTiniriniy remenaayine biknan etezi (Corden & Neary, 1982). Ocbl
OBl AaMbITa OThIpHIIN, Cakc XxoHe YopHep TabUFU pecypcTapFa 6ai esfiepJiH pecypcTapsl a3
eJllepMeH Ca/bICThIPFaHJA d/eTTe 3KOHOMMKAJIBIK ©CY[iH HeFYpJbIM TeMeH KapKbIHbIH
KepceTeTiHiH TYKbIpbIMAALbI (Sachs & Warner, 2001). MyHbIH ce6e6iH TaOUFU GAUIBIKTBIH MOJI
60JIybIHBIH, S5KOHOMHUKAHbIH PeHTaJbIK, 6affap/aHfaH KYpbUIbIMbIH JaMyblHa OH, bIKIaJbIMeH
TyciHZipce 6oJsiafibl. AJ KepiciHllle MUKI3aTTBIK eMeC 3KCIOPTKA OGaFbITTaJIFaH caJlajap/blH
JlaMybl dJicipei/ii ereH TYKbIPbIM 2KacayFa 60s1a/bl. OcbLIaiiia, Kei6ip 9/jebueTTe esjie TAOGUFU
pecypcTap/iblH MoJl 60Jiybl TabblC Ke3i peTiHAe FaHa KapacTbIpblIMai/bl, COHbIMEH KaTap,
3KOHOMMKAaHbI KaHFbIPTY XOJIbIH/A Ke3/leCeTiH IIeKTey peTiH/e CUaTTala/bl.

An kelibip 3epTTeysepre colikec, peCypCThIK ToyeaAiNiKTeH TYbIHAAUTBIH Tepic caajgap
GapJbIK Kaffaiga TyblHAaMaiabl. Tepic cangapably, 60/y-60/1Maybl KebiHece HUHCTUTYTTap
camacblHa GaM/laHbICTBI eKeHi kepceTinfi. Tabufu pecypcTapAblH 3KOHOMHKAJBIK [JaMy
JleHreiiHe bIKIa/bl MHCTUTYLMOHAI/IbIK OPTaHbIH CUNaTbIHA OalJIaHbICTHI esleyJi TypJe e3repyi
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BIKTHMaJI. JKCTPAaKTHUBTI WHCTUTYTTApbl 0ap HeMece WHCTUTYTTAaphbl dJICI3 esfiepZie TaOUFH
6ainblK «PecypcThlK KapfbIC» KYOBLIBICBIH KyluedTedi. A eHJipicTik GaFbITTaIFaH
HHCTUTYTTapfa Heri3fesreH sKOHOMUKaNap/a oJi, KepiciHuie, ecyziy ¢pakTopbl 60Jybl MYMKiH
(Mehlum et al, 2006). OcblfaH ykKcac TYXbIpbIMZap Hurepus MbicasibiHJa [a pacTasiFaH:
MeMJIEKeTTIK 6GacKapy/AblH oaJci3ziri, ceibaisac >XeMKOPJBIK, J)KOHE WHCTUTYLMOHAJJBIK
ecenTi/iKTiH TeMeH [JeHreii »afFJalblHZA TaOUFU peHTaHbIH Tepic acepi kKymeuTineni,
3KOHOMHUKAJIBIK, ©Cy Texeseni, api «['onnanplK gepT» acepi HbiFasa bl (Fagbemi & Kotey, 2024).
’KaHa 3epTTeysepfe [Jie allblK HHCTUTYTTapAblH 60JIybl, aZaMM KalHUTaJfa CaJblHFaH
VHBECTULUsJIap, S9KOHOMUKAHbI 9pTapanTaHAbIpy CascaThbIH XKYPri3y, 6HEPKaCINTi JaMbITy MeH
3KOJIOTUSAJIBIK TYPAKThl TEXHOJIOTUAJAP/bI €HII3y IUKI3aTThIK PeCypPCThIK KapFbICThI eHCepyiH,
J)KOHEe HEeFYpJbIM OpHBIKTBI JaMy VJricCiHe KellyAiH Herisri aJjrbplllapTTapbl peTiHze
KapacteIpbLiazibl (Anser et al, 2025). [lamao xo9He Borsio Ja WHCTUTYLUOHAIJBIK dJICI3JiK
YKaFZjalblH/la TaOUFU pecypcTapAblH KONTiri TeK 3KOHOMHKAJbIK €eMeC, COHbIMEH O6ipre
9JIeYMETTIK-9KOJIOTHUSIJIBIK, IBIFBIHAAPMEH KaTap XXypyi MyMKiH ekeHiH manenpaeisi (Damoah &
Boglo, 2026).
3epTTeysepid 6ipa3 6eJiiri pecypcka Toyes[i 3KOHOMHKAJAPJbIH, JaMy >XOJIbIH

alKbIH/lay/|a alaMU KallMTaJ/IblH eyl peJiH cunaTrai bl [llaH xxaHe fH Taburu pecypcrapra
TOyeJAIIIK «pecypCThIK KapFbICKa» [a, «PeCYpPCThIK WTiJIIKKe» e ajblll KeJyl MyMKiH eKeHiH
atagpl (Shao & Yang, 2014). XKone 6ys bIKmanAblH 06acTbl pakTOpJIApbIHBIH 6ipi agamMu
KalUTaNAblH )KUHAKTaNYbl €KeHi cunaTTana/bl. ABTOpJIap canasbl 6i1iMAil, HHCTUTYIMOHAI/bIK
KOJIay /bl )KoHe eHAIPICTIK casasapAbl JaMbITYAbl IIWKi3aTKa MaMaH/JaHYAbIH, Tepic caagapblH
asalTyFa MyMKiHAiK 6epeTiHiH aTan eTefi. OCbIFaH YKCcac TYKbIPBIM JleCcTeK jkoHe 6acKamap/blH
eHOeriH/le e YCBIHBLJIFAH: PECYpPCThIK TOYeJAiMIKTIH IlaMajaH ThIC AeHTeli OpPHBIKTHI 6Cy[i
TeXeyi MYMKiH, a1 alaM1 KaluTasl, MHCTUTYLIMOHAABIK TUIM/IIIIK XoHe cay/ia alllbIKThIFbl OYJI
acepai aucipete anagwl (Destek et al., 2022). HoTmxkecinge, afjaMu KanuTtasa OyJI Kepjie isecrne
dakTop peTiHZe FaHa eMeC, COHbIMEH KaTap KYpbLIBIMABIK TpaHCcOpMaLUsHbIH, Heri3ri
TeTiKTepiHiH 6ipi peTiHJe KapacThIpbLIabI.

3epTTeyJiepAiH Keke Oip TO6GbI PeCypCTHIK TOYeJIiNIKTIH KeHICTIiKTIK >XoHe CcaJlaJbIK,
KepiHicTepiHe apHasfaH. KplTaliiblH pecypcKa ToayeJsAi Kajajapbl MbICaJbIHAA «PeCYpPCThIK
KapfbIC» acepi Tek YJTTHIK JeHrei[ile FaHa eMec, )KepriJikTi geHreiie e KepiHic TabaTbIHBIH
CUMATTaW bl: OHAIPYINI cajiajlapFa TIyeJJIiJIKTiH bIKHaJblHAH FBLIbIMFa, 6iJiM Gepyre >koHe
OH/leylli eHEepKaCiNKe caJblHAaTblH HHBECTULUAIAP/Ab] bIFBICTBIPBIIbIN, KYPbLIbIMABIK, O0CalJbIK
HbIFas Tyceni (Lu et al, 2019). Backa 3epTTeysiepie TabUFu pecypcTap 3KCIOPThIHA TAyeiIiK
«Tosnang #AepTiHiH» KepiHic GepyiHe BIKMa/ eTeTiHi *KoHe eHJEYIIi cajasapJarbl KYMbICIIEH
KaMTy MeH 6acekere KabiseTTisirin ToMeHaeTeTiHi TykbIpbIMAanaabl (Delamou, 2025). CoHbIMeH
KaTap MUHepaJblK pecypcTapfa >XOFapbl ToyeJJiJiK, 63 Ke3eriHJe, 5KOHOMHUKAHbIH, KacCblJ1
TpaHchopManusChlH 6asy/aTybl MyMKiH €KeHi alTbLIaJibl, 6UTKEHI KamuTajJ MeH HeCHesiK
pecypcTap achlJ canajapFa eMec, HeTi3iHeH eHAipyui cananapFa uorbipaadazsl (Wang & Gao,
2024). bys1 3epTTeyaep pecypCcThIK TAYEIIiIiK TEK MaKpOIKOHOMUKAJIBIK UHAMUKAFa FaHa eMec,
COHBIMEH KaTap eH0eK, KalluTaJl )KkoHe NMHHOBALUSAJIBbIK 6eJICEHIIIKTI KalTa 6GesyZiH ayKbIMbI
yZepiciHe [ie bIKNaJ eTeTiHiH pacTanu/bl.

Pecypcrapra 6ail esngepjeri sKOHOMHKaHBI opTapanTaHABIPY >XeHiHJeri 3epTTeyJiep
KYPBLIBIM/JBIK, TPaHCPOpPMaLUSIHBIH HOTHIKEJIIriH alKbIHJaUThIH 6ipKaTap ¢akTopsap/bl 6ein
kepceTesi. ['es6 apTapanTaHAbIpyAbl Y3aK Mep3iMJi 3KOHOMUKAJIBIK 6Cy MEH TYPAKThLIBIKTBIH,
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Herisri 1wapTel peTiHJe KapacTbipaAbl. Ce6ebi pecypcThIK eMec cajajapAblH JAaMybl
TEXHOJIOTHUSJIBIK, GiJIIMHIH KUHAKTaJyblHA bIKNAJ €Te/i KoHe IIUKI3aT HapbIKTapbIHAAFbl OaFa
KyOblIMaJIbLIbIFbIHA TAyeJAIMIKTI a3alTazbl. Bys cananap/blH JaMybIHbIH Tafbl Oip bIKNaJbI -
IIMKi3aT HapbIKTapblHAAFbl 6aFa KyOblIMaJbLIbIFbIHA JereH OCaAbIKTBI asalTaibl. As e3
Ke3erigzie OyJ cajajapAblH JaMybl HHCTUTYTTapAblH canacblHa, aJdaMU KalWTaJlFa »oHe
MaKpO3KOHOMUKaJIbIK, TYPaKThIJIbIK [I€H 6HEPKICINTIK casgcaTTbIH TUIMJI yHJIeCcyiHe Tayesai.

JlamuThI0 X9He 6acKaiap pecypcTapra 6ail enepaeri THiMAL 9pTapanTaHbIpy IKKI3aTThIK,
eMeC CeKTopJlapJlaFbl KOCBUIFAaH KYHHBIH 6©cyiMeH JkoHe JKOHOMHKaHbIH 06aceKkere
MYMKIH/[IKTepiHiIH JaMybIMeH aHbIKTaJAaTbIHbIH KepceTTi (Lashitew et al, 2021). Bacekeuni
MYMKIHJIKTepre MYHJa aJaMH KalWTa/J, WUHHOBALUSJIBIK dJeyeT, KapKblIaHAbIpyFa KOJI
YKeTIMJIUJIIK KoHe KOJIalJbl iCKepJIiK OpTa XaTKbI3bLIAbL. YKCAC HOTHXKeJep KoHe G6acKalap/blH
3eprTeyinze Ae anbiHAbl (Jolo et al, 2022). BiniM Gepy casacblHBIH AaMybl, eHOEK KyIIiHiH
KaTbICybl, ”HQPAKYpPbLJIIBIMFA CaJbIHATBIH WHBECTUIUSIAD, IIIKi HecHesieyIiH KOJI KeTiMIiJiri
»)KOHEe 3aHHBIH YCTeMJIri OyJs KafFjaiZla apTapanTaHAbIpyAblH, Herisri ApailiBepJsepi 6GoJibin
TabbL1aAbl. Anaijia, Pocc xxoHe Bepkep 3epTTeyi kKepceTKeH/el, 5KOHOMUKAJBIK, 6pJiey KesiHje
pecypcTap/ilaH TYceTiH Tabblc ecKeHiMeH, AQpPUKaHBIH KeNTereH esajepi MWHKI3aTThIK peHTaHBbI
3KOHOMUKAJIBIK, 9pTapanTaHbIpyFa KoHe KYpZeJiJiK AeHrediHiH >KoFapbllayblHa aWHaJjAblpa
anmagbl (Ross & Werker, 2024). ABTopJsiap MyHbl HHCTUTYLUOHAJBIJbIK LIEeKTeyJepiMeH,
«[onnanaplK fAepT» calfjapbIMeH XK9He peHTa ajyfa JAereH YMTbUIBICTbI KOJJAUTBIH CasCH-
3KOHOMMKAJIBIK KYPbIJIbIMJapMeH 6altJIaHbICThIPAb.

JKOHOMUKAJIBIK, 9pTapalTaHAbIPYAbIH, HAaKTbl YJITTBIK YVJriepiH 3epTTey Je epekile
MaHbI3Fa ve. HopBerus pecypcTblK 3KOHOMHUKAHbIH, COTTI TpaHcGOpPMaLUACkl Mblcaibl peTiHje
Kapacteipbuiaabl (Magdich et al, 2021). Mynaa HopBeruss 3KOHOMHUKACBIHBIH HOTIXKejepi
6acKapy MHCTUTYTTApbIHbIH KylliMeH, TUIMJi caJibIK cajy KyHeciMeH, TayeJici3 KOp apKblJbl
MyHall KipicTepiH 6ackapyMeH, afilaMM KalMTaJifa KoHe >OFapbl TEXHOJIOTHSJBIK cajiajapFa
caJIbIHFaH WHBecTUlUsapMeH TyciHAipineai. An BPUKC enpepi 6osica mimkisaT 3kcnopThiHA
TOyeJAINIKTI a3alTy YVIUIH 63 35KOHOMHKaJapblH opTapanTaHAbIpaJbl, TEXHOJOTHUSAJAP/bI,
6HEePKACINTI, KbI3MeT KepceTy cajaJlapblH KoHe »acblJl 3HEepreTHUKaHbl JaMbITaJbl, COHAAN-aK
6i1iM MeH MHHOBaNUsJIapFa UHBeCcTULUA canazbl (Segun et al., 2024). Tasy Lbirbic xaHe [lapchl
IIbIFAHAFbl  esllepiHfle  ’KaHAPThLJIATbIH  JHEPruss  3KOHOMUKAHbl  dpTapanTaHAbIpY
CTpaTerusjapblHbly 6eJiri peTiHZe KapacTbipbliajbl. ATan alTKaHAa, oOJ-Banymu xaHe
MaTpuraHo cTpaTeruschl asCblH/A *KaHAPThIJIATbIH 3HEPTUsAFa CaJbIHATBIH MHBECTULUAIAD Y3aK,
Mep3iM/i 3KOHOMMKAJbIK TYPAaKThIIBIKTBl apTThIPyFa, COHAAN-aK KaHa cajajap MeH >XYMbIC
OpBIHJIAPbIH KYPYFa bIKIaJ eTe ajJaTbIiHbIH KepceTei (Al Balushi & Matriano, 2024). CoJ CUSIKTBI,
An Cannam xaHe 6ackasnap, Cayn ApabusiceiHbiH Vision 2030 6afgapJiaMachl asiCbIH/AQ, TYPAKThI
3HepreTHKaHbIH JaMybl MyHalJaH ThIC cajlajap/iblH OCyiHe >X9He 3KCIOPTTHIK dJeyeTTiH
KeHeloiHe KoJiJjay 60J1a aJaTbIHbI cunaTTaaraH (Au Sallam et al,, 2026).

3epTTeyiH Tafbl 6ip MaHbI3/1bl 6AaFbIThI - }KaHAPThIJIATbIH 3HEPTUSHBIH 3KOHOMUKAJIBIK 6CY
MeH 3HepreTUKaJblK TpaHcpopMauusasarbl pesi. /kuyieH >xoHe 6acKajap >aHapTbLJIATbIH
3Heprus Ke3aepi MeH 3Heprus THIMALIITIH xKahaH/bIK JleKapOOHU3aUHbIH HEeTi3ri ApaiiBepJiepi
peTiHze KapacToipasbl (Gielen etal.,, 2019). Onapapiy CO, IBIFAPBIHABLIAPBIH a3aUTY AAFbI, dKYMbIC
OPBbIHJAPbIH KYPYZAaFbl KoHe KOFaM/BbIK JeHCayJbIKTbl XaKcapTyJaFbl OH peJii ocbl TYpPFblJa
cunaTtTtanazbl. Eypona engepiHiH nepeKkTepi Heri3iHJe »KaHApThLIATbIH 3HEPTUAHBI TYTHIHY/bIH,
y3aK Mep3iM/Ji Ke3eHJe 9KOHOMUKAJBIK ecyre oH acepiH kepceTTi (Ntanos et al.,, 2018). Byx acep
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IO xoraphbl esnfiep/ie alKbIHbIpAK, 6aliKasiaAbl, ajl TabbICbl TOMEH eJsfiepJie AICTYPJi aHeprus
Ke3JepiHe TayesnAinik 6acbiM. ['03rop xoHe [lapamMaTH 3HepreTHKa/bIK dpTapanTaHAbIPY Y3aK,
Mep3iMAi Ke3eH e faMbIFaH eJilepAiH 3KOHOMUKAJIBIK 6CYiHe OH acep eTe/i JereH KOPbITbIHAbIFA
keani (Gozgor & Paramati, 2022). Anaiijja, KbicKa Mep3iMJi Ke3eHJe 3HepreTHKAaJbIK
TpaHcpopMaln sl 3KOHOMUKAJBIK, 6CYy/iH OasyJsayblMeH YyaKbITIIa KaTap Xypeni. E-7 engepi
GOMBIHILA XKYPri3i/ireH 3epTTey/e Ae OCbIFAH YKCAC KOPBITBIH/BI XKacaJlblHa/ibl: YKaHAPThIJIAThIH
3Heprus KesJepi, TeXHOJIOTUAJBIK HWHHOBALMAJAp 2KOHE IKCIOPTThHl 9pTapanTaHAbIpy
3KOHOMUKAJIBIK 6Cyre OH acep eTefl. Bys faMylibl 3KOHOMHUKaJApAbIH TYpPaKThbl JaMybl YIIiH
3HepreTUKaJbIK aybICy/blH, TeXHOJIOTUAJIAP/Abl JAMBITYAbIH X9He 3KCIOPTTBIK KYPbLJIBIM/bI
KeHeHUTy/liH MaHbI3IblIbIFbIH pacTaibl (Alhashim et al,, 2024).

Ocbl KyprisiyireH 1moJsy pecypcrapfa TayesJi eafepAeri 5KOHOMUKaHbl dpTapanTaHAbIpy
Macesneci e3ekTi MacesesiepZiH 6ipi 6osbim Kasa OepeTiHiH kepcereni. KosnmaHbicTaFbl
3epTTeysiep KopceTKeHJel, Tabufu OGalJbIKKa KOFapbl TayesJAiiKk 5KOHOMMKAJAFhI
KYPBbUIBIMABIK pedopMaiapFa KeJiepri KeaTipyi MyMKiH. ByJ «roJsutaHAusIbIK AepT» GesrijiepiH,
MHCTUTYLMOHAJIJBIK, IIeKTeyJepli >koHe peHTara OaFbITTaJFaH MiHe3-KYJbIKThl KylleHTesi.
CoHbIMeH 6ipre, pecypcTapfa Toye AiMIKTIH caajapbl 3epTTey/ep/e dpKalllaH »KaFbIMCbI3 60J1a
6epMmelii xoHe KebiHece 6y/1 MHCTUTYTTap/blH camnacblMeH, aflaM{d KalUTa/JblH JeHrediMmeH
>)KOHe MeMJIEKeTTIiK cascaTTbhlH TUIMALJIIriMeH aHbIKTajlazAbl. AUTa KeTy Kepek, 3epTTeyJepje
»KaHAPTBLJIATbIH 3HEPrus Ke3zepi Tek JeKapOOHU3alUs KoHe 3HepreTHKasbIK ayblCy KypaJsbl
peTiHJe FaHa eMeC, COHbIMEH KaTap 3KOHOMHKA KYpPBLIBIMBIH KaHFBIPTY MeH XaHapTy/blH
asieyeTTi paKTOphI peTiH/e KapacThIPbLIA/IbL.

KaHapThLIaTBIH 3HepreTUKAHbIH, 9KOHOMUKAJIBIK, 9Cepi Typasbl ayKbIM/bl 3epTTeyJIepAiH,
60JiyblHa KapaMacTaH, >XKaHapThlIaTblH 3HePreTUKaHbIH JaMybl TaOUFU pecypcTapFa TayesAi
eJiepieri 5SKOHOMHUKAJIBIK dpTapanTaH/bIpyFa TikeJed acep eTe Me, XKOK IlIa JereH MaceJse
YKEeTKIJIKTI 3epTTenMereH. COHbIMeH KaTap, MHCTUTYLMOHAI/BIK K9He 3HepreTUKalbIK aybICy
yarinepi apTypsi pecypctapfa 6ait enfepAi cajabICThIpAaThIH 3epTTeyaep Je umekTey . OcbiFaH
6alJIaHBICTBI OyJ1 3epTTey MyHall peHTACbIHbIH, aZlaM{ KalUTaJ//blH K9He UHCTUTYLMOHAI/bIK,
OpTaHbIH peJiH eckepe oTbIpbll, Kasaxcranma, HopBerunaja xoHe BAO »kaHapTbLIaTbIH
3HepreTUKaHbl JAMbITY/IbIH 3KOHOMHKAJIbIK 9pTapalTaHAbIPYFa 9CepiH 3epjeiey apKbLIbl OCbl
OaFbITTaFbl 3epTTeyJIepAi KEHEUTY KQXKETTIJIIriH alKbIH Al b1

3. 3epTTey aaicHamMachl

3epttey KasakcrtaH, HopBerus »xoHe BAO KamTuabl. bys engepai ipikTeyaid Jorukachl
oJNlapAblH 6apJbIFbl KeMipcyTek pecypcTapblHa 6aif api pecypcTbIK peHTaFa CyHheHeTiH
3KOHOMMKaJIap KaTapblHa XKaTKbI3bLIFAHBIMEH, 3KOHOMUKAJIBIK JaMy JeHTeli, a/leyMeTTiK faMy
KepceTKillTepi, MHCTUTYLIMOHA/IJBIK Calackl, 3HepPreTUKaJbIK KYPbIJIBLIMbI oHe MeMJEeKeTTIiK
cascaT Mojeabjepi OoHbIHIIA efdyip epekileseHeTiHiMeH TyciHfipiseni. Hoperus
MHCTUTYLMOHANABIK, AaMybl »KOFaphbl, alaMy KalUTa/lbl MBIKThI K9He MYHal KipicTepiH y3ak
Mep3iMJi 6acKapyAblH OPHBIKKAH TeTIKTepiH Ka/bIITAaCTblpFaH JaMblFaH 3KOHOMHKA peTiHje
KapacThIpbLIaibl. BAD pecypcThIK TabbICTapAbl NakjaiaHa OTHIPHII, KbI3MET KOPCETY CEKTOPbIH,
MHPPaKYPBIIBIMAbl KO9HE >KaHAPThLIATBIH 3HepreTHUKaHbl AaMbITyFa OaFbITTajlfaH 6esceHA]
9pTapalTaHAbIpy CTpaTeruscbiMeH epekilejneHeAi. KasakcTtaH 6osica Tabufd pecypcTapra
TOYeJIALIIKTI caKTald OTBIPBbIN, 3HEPreTUKAJbIK aybICy MeH KYpbUIbIMJABIK 3KOHOMHUKAJBIK,
YKaHFBIPTY CadCaTbIH iCKe acbIpy Ke3eHiHze Typ.
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OcblifaH Gal/jlaHBICTBI aTajJfaH YW ejAl 6ip M[aHeabJe KapacTblpy OJIapAblH
alblpMallblIbIKTapblHA KapaMacTaH eMec, KepiciHlle, JdJ1 CoJ alblpMallbUIbIKTAp apKbLIbI
3epTTey MaKcaTblHa KOJI XKeTKi3yre MYMKiH/ik 6epe/i. MyHAal ipikTey :KaHapThLIAThIH 9HEPTUs
Ke3/epiHiH 3KOHOMUKaJBIK dpTapalTaHAbIpyFa bIKHaJbl YKCAC pecypcThIK 6a3a »arAalblH/a,
6ipaK opTyp/ii MHCTUTYLUOHAJ/BIK, 9JIEYMETTIK >X9HE MaKpPOIKOHOMHUKAJbBIK OpTaZa Kastau
e3repeTiHiH 6aFajayra »KoJ amaabl. backama ailTKanza, Oy/a 3epTTey esjiepAiH, abcosoTTi
YKCaCTBIFbIHA €MeC, peCypCTBIK ToyeJAiIiK XKaFAaWblHAAFbl 9pTYpJi JaMy MoJesbAepiH
CaJIbICTBIPY JIOTUKACbIHA Heri3jeneni.

3epTTey/ie XasblKapaJsblK [JepPeKKOPJapAblH >KbIIJbIK CTAaTUCTUKaAbIK MaJjiMeTTepi
NalJaJaHblIAbl. JKOHOMHUKAJIBIK 9pTapanNTaHAbIDy HHJAEKCIH ecenTey YIUIH 3KCHOPTTHIH
HIOFBIPJIaHY KepceTKilTepi 60ibIHIIA AepekTep BipikkeH YaTTap ¥YibIMbIHBIH Cayza oHe JaMy
keHiHgeri koHdepeHnusceiHblH (UNCTAD) UNCTADstat pepekkopbiHaH asbiHAbl (UNCTAD,
2025). JXXanapTbLiaTblH 3Heprus ke3zepiHiH yJeci (RE), mynaéi pentacel (OILRENT),
unBectuuusiiap (INV) »xeHe :xaH 6aceiHa makkaHgarel KIO (GDPPC) kepcetkimrepi
Jyuuexysinik Bankrtig World Development Indicators aepekkopbiHaH anabigAbl (World Bank,
2025). Agamu kanutan uazaekci (HC) Groningen Growth and Development Centre ycbinFan Penn
World Table 11.0 gepekkopbl Herizinge anabigabl (GGPC, 2025). UHCTUTYTTapAbIH canacbiH
cunattaTeiH KepceTkit Worldwide Governance Indicators 6asacbiHbIH JAepeKkTepi HeriziHze
ecentenai (World Bank, 2025). MyHgail Jepekke3/epai nmaijasaHy 3epTTeyAe KOJAAaHbLIFaH
KOpCeTKIIITepAiH Xa/bIKapasblK, CaJbICThIPMAJbLIBIFBIH KOHE dJicHaManblK 6ipi3ainirin
KaMTaMachbI3 eTeli. bap/iblK aliHbIMasiblap GOMbIHILIA TOJIBIK MaJIiMeTTepMeH NaHe bAiK Taajay
yuiiH KamTy KeseHi peTiHfe 2002 >xbuigan 2021 xkbLiFa JlediHri keseH TaHAaaabl. Bya yun ena
6oiibiHIA: KazakcraH, HopBerus xoHe bBipikkeH Apa6 OMipJsikTepi GoibIHIIA TeHJecTipiareH
naHeJJbJl KaJbIITACThIPyFa MYMKiHJIK Oepeni. 3epTTey KaHAPTbLIATbIH 3HEPTUSHbBIH, JaMybl
3KOHOMMKAHBIH, dpTapanTaHAbIpblIyblHA Ka/lall acep eTeTiHiH 6aFasay yllliH 5KOHOMeTPUKaJBIK,
Taljay/bl NaljanaHaZbl. IMIOMPUKAJIBIK 6afajay YyakbpIT OOHbIHIIA eJfiep apacblHJAFhbI
allbIpMalllbIBIKTAP/Abl 13, KepCeTKillTepAeri JUHAMUKaHbl 6ip yaKbITTa eCKepyre MYMKiHZiK
OepeTiH maHeJBJIK ToCiJ KoJJaHbLIaAbl. MyHmad Tocim ocipece TabGuFu pecypcTapra
TAyeJAIIKTIH apTypJi YArisiepi, HHCTUTYLUOHANBIK JaMy JeHreli >koHe 3HepreTUKaJIbIK aybICy
TpaeKTOpUsIapbl 6ap esiepAi caJblCThipMalbl Tajljay YIUiH eTe KoJaiJbl. Y/Arijie KaMTblIFaH
aliHBIMaJIbLIAp TOMeHeTi KecTee 6epinreH (Kecre 1).

Kecre 1. Yiri ailHbIMasblIaphl.
Table 1. Model variables.

AliHBIMa/IbI Benriﬂeﬂ CunaTTamMachl [[epeKTep Kyrizetin
yi Ke3i acep

JKOHOMUKAJBIK DIV JKCIOPTTHIH LOFbIPJAAHY UHAEKCI UNCTADstat Tayenni

apTapanTaHAbIpy Heri3iH/e ecenTe/JreH KOPCeTKilll: JlepeKKop alHbIMasbl

Economic DIV = 1 — CONC.Xofapsl MaH

diversification 9KOHOMUKAaHBIH 3KCIOPTTHIK,

KYPBUIBbIMBIHBIH Kebipek
opTapanTaHfaHbIH 6injipeni.

KanapTblnaTbeiH RE Kanne! TynkinikTi sHeprus World OH,
3Heprus Ke3JepiH TYTbIHYAaFbl )KaHAPTbIJIATbIH 3HEPIUs Development

JaMBbITy Ke3JepiHiy yJueci, % Indicators

Renewable energy
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MyHal peHTachl OILRENT MyHaii peHTa, 2KIO % World Tepic

Oil rents Development
Indicators
WHBecTunusiap INV KanuTtanzblH *a/anbl >kMHaKTanybl, K10 World OH,
Investment % Development
Indicators
Ajamu KanuTasl HC XKymbic kyuiHig 6in1iM geHreiti MeH Penn World OH
Human capital OHIM/IiJIK a/1eyeTiH KepceTeTiH ajlaMU Table 11.0
KanuTaJ HHAeKCi
HHCTUTYTTapABIH INST Worldwide Governance Indicators Worldwide OH
canachl KepceTKilTepi Heri3iHze ecenTe/redH Governance
Institutional quality WHCTUTYTTap/blH cana UHJEKCI. Indicators

HUHcTuTyTTapAblH cana KkepceTkiui 0-
neH 100-re gelinri mkasa 60ibIHIIA
worldwide Governance Indicators anTbl
KOMIIOHEHTIiHIH opTalla MaHi peTiHze
ecenTeJsie/li, MyH/ia )KOFapbl MOHAEDP
WHCTUTYTTap/blH KOFaphl canacblHa
ColiKecC KeJiefi.

2KaHn 6acbiHa GDPPC JKan 6acbiHa aKKaH4aFbl KaJlIbl ilKi World OH
makkaHarbl 2KIO OHIM, TYpaKThl 6aFaMeH Development
GDP per capita Indicators

Eckepry: aBropaap UNCTAD (2025) sxene GGDC (2026) nepextepi Heri3iHAe KYpacTbIpFaH.

Ynarige Toyenfi aWHbBIMasbl peTiHAE 3KOHOMHKAJBIK dpTapanTaHAblpy uHAekci (DIV)
KoJsigaHb1abl. bys kepceTkimn UNCTADstat fepekTepiHjieri sKCIOPTThIH, IOFbIPJaHy UHJEKCI
Heri3iHze ecenTenfi. 3epTTey MaKCaTbIH/AA SKOHOMUKAJIBIK dpTapanTaHAbIpy JeHreliH Tikesel
KepceTy YLUiH KeJieci popMmy.ia KoagaHbLIbI (1):

DIV = 1 — CONC (1)

MYHJAQ:
DIV - 3k0OHOMUKaJIbIK dpTapanTaHAblpy UHAEKCI;
CONC - 3KCHOPTTBIH, IOFbIPJIaHy UHAEKCI.

Ocpbuiaiiiia, DIV MaHi )koFapbl 60JIFaH CailbiH €J1 93KOHOMHUKACBIHBIH 3KCIOPTTHIK, KYPbLIBIMbI
HEFYpPJIbIM 9pTapanTaHAbIPbLIFAH GOJIBIN CaHaMaZbl, a1 TOMEH MIHJep 3KCIOPTThIH IIEeKTeyJi
TayapJjap TOObIHA ToOyeJAiliriH Kepcerefi. Bysn Tocinm pecypcrapra Toyenni esgepjeri
3KCMOPTTHIK KYPBLJIBIMHBIH 63TePiCiH casbICThIpMasbl TYpAe 6aFranayFa MyMKiH/iK 6epepi.

2KIK paMybIH cunaTTalThIH HETI3Ti TYCiHZipyLli alHbIMaJbl pETiH/AE eJIJiH, aJlllbl SHeprus
TeHrepiMiH/Ieri >kaHapThIJIAThIH 3HePTrUs Ke3/epiHiy yJeci (RE) anbiaapl. COHbIMEH KaTap OChI
Y/ITiZle SKOHOMUKAHBIH, KYPbUIBIMABIK, XXoHEe UHCTUTYIIMOHAI/BIK CUNIaTTaMaJapblH KOPCETETiH
6ipkaTap alHbIMasbLIap KaMThLIFaH: JKIO yieci petingeri mynait perTtacel (OILRENT), Herisri
KalUTa/IAbIH XKaJlIbl )KHHaKTanybl (INV), agamu kanurtan uagekci (HC), MHCTUTY TTapAbIH canackl
(INST), conpaii-ak *aH 6acbiHa makkangarsl 2KIO (GDPPC). XK3K gaMysl, uHBecTHLIMANAD, aZlaMU
KaluTalj, WHCTUTYTTApAblH camnacbl >KoHe )kaH OacblHa IakKkKaHfgaFel JKIO apTybl
dpTapanTaH/bIpyFa OH dcep eTeJi Ael KyTiNy/e, ajJl MyHall peHTachl Tepic.
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KaTtbiHacTap/ibl caHZbIK OaFajay YLIiH KeJseci TypZeri HaHe/bJiK perpeccusiiblK MoJiesb

KoJIAaHbLIaAHbI (2):

DIVy, = By + B1RE; + B,OILRENT;, + B3INV;e + B4HCy + BsINST; + fGDPPCyy + p; + Ay + €4 (2)

MYH/JQ:

DIV, i esiHiH t Ke3eHiH/eri 9KOHOMUKAJIbIK 9pTapanTaHAblpy UHEKCI;

RE;; —»aJinbl 5Heprus TeHrepiMiH/eri xKkaHapThlJIaThIH 3HEPTUs KO3 A€epiHiH yJeci;

OILRENT;;- XIO-geri MyHall peHTaCbIHbIH, yJIeCi;

INV;; — Herisri KanuTaJJblH aJlbl >)KUHAKTaJybl;

INST;;— MHCTUTYTTap/blH CallaCblH CUNATTaUThIH KOPCETKILL;

GDPPC;; - xaH 6acblHa aKKaHarbl JKIO;

Bo - TYPaKThI MYIIE;

WUi— eJIIK TYpaKThl dcepJiep;

A¢ — YaKbITTBIK dcepJiep;

&, — Ke3JIeMCOK KaTe;

Ocel 3epTTey asicbiHAA

3KOHOMETPHUKAJIbIK TaJAdy CTAaTHUCTUKAJIbIK MOHJAiI JKoHe

3KOHOMUKAJBIK TYPFBIZIAH TYCIHAIpiJIeTIH HOTHXKeIepAi ayFa 6aFbITTaJIFaH 6ipi3/i Kem caThlJIbI

yAepic petinze icke aceipbliazasl (Cypet 1).

bBipinmi  keseHge

| Kesen 1 CunarramansiK JHepekrepni 6oyl Oaranay xoHe
H CTAaTHCTHKA LIBIFAPBIHBLIAP/IBI AHBIKTAY
2 A¥HBIMANBLIAP apachbIHAAFbl OAMIaHBICTBI
= — Kesen 2 Kopensauussik Tannay AHBIKTAy JKOHE MYJIbTHKOJIMHEAPIBIKTBIH
| OacTarKbl JUarHOCTUKACHI
=
L -
) % — Kesen 3 CrannoHapbIK TECTTEP bipmix Ty6ipi YIIiH yaKbIT KaTapiiapblH ChIHAY
25
g9 T i T
£ 3| H Kesert 4 TTane:ms ik yiri Kypy YPAKTHI XKOHE Ke3/ICHCOK acepuiepi 6ap
GE) MoJenbaepl 6aranay, cneluduKanusHbl TaHIay
(@] —
E Keser 5 Hortmxenepnin Mopgensai rerepockeiacTHKa MeH
¥ H TYPAKTBUIBIFBIH TEKCE MYJIBTHKOJUTMHEAPIIBIKKA TECTiIe
0) ¥p 19 y. P, y
Kesen 6 Hotmxenepni Tycinnipy AnbiaraH Oaranayiap MeH TYXKBIPBIMIAP/IBIH
| H JKQHE TEeKCepy 9KOHOMHUKAIBIK TYCIHIIpMECiH Oepy

alHBIMaJIbLIaPAbIH

Cypert 1. DKOHOMETPHKAIBIK TaJIIay Ke3eHAEPI.
Figure 1. Stages of econometric analysis.

TapaJjayblH 6aranayra KoHe bIKTHMaJl

HIBIFAPbIHABLIAP/Abl aHBIKTayFa MYMKIHZIK 6epeTiH Herisri cTaTUCTHKaJbIK CHUIIaTTaMajaap/bl

ecelTell OTBIPBIN, JlepeKTepre cUMaTTaMajblK Tajjay >Ky3ere acblpbliajbl. EkiHmi ke3seHge

aﬁHblMaJ’[bI]’[ap dpacCblHAAFbl 63apa 6aiJIaHbICThI dHBIKTAayfa »oH€ MYJIbTUKOJIJINMHEAPJIbIKTbI

JUarHoCcTUKaJayFa GaFbITTa/JFaH KOPpesLUSAIBIK Taajay X)yprisigeai. Yminmi kesegge Levin-
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Lin-Chu >xoHe Im-Pesaran-Shin 6ip Ty6ipJiik cbiHaKTapblH KOJIZIJaHy apKbLIbl MaHEJbAIK YaKbIT
KaTapJlapblHblH, TYpPaKThIJIbIFbl TeKcepiuezi JKOHE  OCBbI apKbLIbl YJTiHIH  KeWiHri
CUIATTaMacbIHbIH JAYPBICTBIFBIH KaMTaMachl3 eTyre MyMKiHAik Oepeni. TepTiHmi keseHge
TYpaKThI KoHe Ke3/lelfiCoK acepJiepi 6ap MmaHeJbJiK perpeccUsIbIK, y/risiep 6araiaHajabl. by e3
Ke3eriHe 0aKbLJIaHOAUTBIH TeTeporeH/NIKTI GakbLiayFa MyMKiHAiK 6epefi. BeciHuni keseH
aJIbIHFaH HOTU:KeJIep/iH callaCcblH KaMTaMachl3 eTyre apHa/jifaH. MyH/ia reTepocKeaCTUKAJIBIK,
’)KoHe MYJIbTHUKOJIJIMHEeapJ/bl JAUAarHOCTUKAJIBIK CbIHAKTAap KOJIJAHbLIAAbL. AJITBIHIIBI Ke3eH,
OafasiaHFaH  K03$PUUMEHTTEpAiI SKOHOMHUKAJIBIK  TYCIHZipyre, oJiapAblH  MIHALIIriH
CTAaTUCTUKAJIBIK TeKCepyre >KoHe >KaHAapTbLJIATblH 3HEpPreTUKa JAaMyblHbIH, KYpPbLIbIM/BbIK,
TpaHchopManuss MeH 3KOHOMHKAJBIK 9pTapanTaH/bIpyFa acepi TypaJibl TEeOpHUSJIBbIK >KoHE
3MIIUPHUKAJBIK HETi3/eJreH TYKbIPpbIMAAP/bl KOPbIThIHAbLIAYFa apHasraH (Hill et al.,, 2018).

By/13epTTeyie KoAaHbLIATBIH TACLI )KaH-)KAKThI 60JIFAHBIMEH, OHbIH, 6ipKaTap 1eKTeyaepi
6ap. BipiHmigeH, Tangayaa OepinreH enjephiH IIeKTeyJi caHblHa GaWJIaHBICTBI aJIbIHFaH
HOTHXKeJIep/ii KaJIlblJIay MYMKIHAITT a3 eKeHiH ecKepy MaHbI3Abl. EKiHILIIeH, )KeKe KepceTKiluTep
GOMBIHIIA CANBICTBIPYFa KeJIETIH CTATUCTUKAHBIH, KO/DKETIMAIIIT 3epTTey/jiH YaKbIT KOKXKUETIH
mekTen i. YIIiHIUIZEeH, SHepreTUKaJbIK CaJaHblH JaMybl MeH 3KOHOMMKAaHbIH KYpPbIJIbIMbI
apachlHJaFbl BIKTUMal eKDKaKTbl OaWIaHbICTBIH OOJIYbIMEH IIApTTaJfaH 3HJOTEHAIK
npo6JeMaHbl )KOKKa IIbIFAapyFa 60/IMaiibl, 6YJ1 SMIUPUKAIBIK HITHXKeJNepAi TyCiHZipy Ke3iHze
CaKTBIKThI KQXKeT eTeJ|.

4. Tanaay MeH HITHKeJIep

Byn 6GesiMzae 3epTTeyAiH 3SMIUPHUKAIBIK HITHXKeJepl Ke3eH-Ke3eHIMeH YChIHbLIABIL.
AnpbpIMeH MaHeJbJiK YJrire eHrisizireH aiHbIMaJblJIapAblH, KaJllbl CHIATTAMAaChlH KOPCETY YIUiH
CUNATTaMaJIbIK, CTAaTHUCTHKA TasnjaHajbl. OfaH KeliH Herisri kepceTkilTep apacblHJaFbl 63apa
GaiylaHbICTapAbl aJ[blH aja OaFajay MakcaThlHAA KOPPEJSLHUSIbIK Taljay KoHe
MyJIbTUKOJIJIMHEAPJIbIK [JUAarHOCTUKAchl Kyprisineni. Keseci keseHZe alHbIMaJblIapAblH
VaKbITTBIK KAacHeTTepiH TeKCepy VIIIH CTAlOHAPJBIK TEeCTTEPJiH >XHUBIHTBHIK HOTHXesepi
KapacTbipblia/bl. COHFbI Ke3€eH/e 3KOHOMUKAJIbIK dpTapanTaH/bIpyFa }KaHaPThIAThIH 9HEPrus
Ke3Jepi [JaMyblHbIH, MYHall peHTAChIHbIH, aJaMHd KalWUTaJ/JblH, WUHBECTHLHUSIAP/JbIH KoHe
MHCTUTYLIMOHAJIABIK (aKTOpJapAblH bIKNAJIbl MaHeJb/iK perpeccusyIbIK MoJesbjep HerisiHze
OGafasiaHabl. MyHJall KypbLIbIM 3epTTeseTiH OGalaHbICTapAbl CUNATTaMaJblK JeHreleH
6acTan 3KOHOMeTpUKaJIbIK 6aFrasayFa AeHiH 6ipi3ai Typae Tanjayra MyMKiHAIK 6epeni.

3epTTeyAiH 6ipiHmi Ke3eHiHJe allHbIMaJIblJIaP/IbIH, HeTi3Ti CTaTUCTHUKAJIBIK
cUMaTTaMajapblHa TaaJay dKacajl[bl. 2-KecTeJe 9p es YUIH opTalla MoHAep, CTaHJAAPTThI
aybITKyJ1ap, MUHUMAaJIAbI XK9HEe MaKCUMaJl/Ibl KOPCETKILITep KOPCEeTiIreH.

Korapeiga Oepinren xecrteae Kepin oThIpraHbIMBI3Aaid, 2002-2021 xpuigap Ke3eHiHAE
Kazakctan, HopBerns sxoHe bipikkeH Apab® OMipiikrepi OOHBIHINA MMAHETBIIK Talaayaa
naiiTanaHpUTFaH aiHBIMAJIBIIAPBIH CHITATTAMAIIBIK CTATUCTHKACH! OepiireH. bakpuiaymapasiH
Kaumbl calbl — 60. DKOHOMHKAJIBIK dpTapanTanappy kepcerkiminig (DIV) oprama mowi 0,57
TeH 0oJica, eH ToMeHri MoHi 0,34 xoHe MakcuMammabl MoHi 0,77 601161, Byt 3epTTenin oTeIpFan
eJzep MeH 9p KbUIAAPAAFbl opTapanTaHAbIpy JeHTeHiHAeT] albIpMaIIbUIBIKTAPIbI KOPCETEI].
KanapTteuiaTelH 3Heprusi Ke3zaepiHiH npamy kepcetkimi (RE) xorapsl BapuanusiMmeHn
CUTIaTTaNaabl, OHBIH opTama MoHi 19,94 TeH, an e3repy nuamazonsl 0,10 - Han 61,40-ka neiiin,
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KecTte 2. CunaTTaMasjblK CTaTUCTHKA.

Table 2. Descriptive statistics.

AWHBIMAJIBI Bakpliiayiap KepceTKimTiH, CTaHgapTThl MuHUMAaAAbI MakcumMasabl
CaHbI opTaia MaHi AYBITKY MOH M9H

DIV 60 0.57 0.12 0.34 0.77

RE 60 19.94 27.03 0.10 61.40

OILRENT 60 13.88 7.32 2.60 28.60

INV 60 25.41 3.50 19.27 35.53

HC 60 3.25 0.33 2.65 3.70

INST 60 66.43 17.36 39.91 89.10

GDPPC 60 43274.95 27216.49 5267.70 77812.71

EckepTy: aBTOpJIapMeH KypacTbIPbLJIFaH.

oysn ocbl eazepgeri XKIK malimanaHy ayKbIMbIHAAFbl aWTapJIbIKTAl aWbIpMalIbLIBIKTAP/IbI
6ingipeni.

MyHatiabiH, peHTacbiHblH, (OILRENT) opTtama moHi XKIO-HiH 13,88% Kypa/abl, 6y MyHail
CaJIaChbIHbIH, OCbl eJiJlep/liH 3KOHOMHUKAcChl YIIiH MaHbI3[bLJIbIFbIH pacTaibl. KuHaKTa/ FaH
KaIMUTaJAbIH KaJIbl KeJeMi 60ibiHIIA JKIO nalibi3bIMeH oJIIIeHreH UHBECTUIUSIAPAbIH OpTalla
keusieMi (INV) 25,41% Kypaibl. MUHUMaJI bl )K9HE MaKCUMaJIibl MOHIep coliKeciHIe 19,27% oHe
35,53% 6oagbl. Amamu kanutasa wuHAekciHig, (HC) oprama moHi 3,25-Ke TeH 60J7bl, OyJI
3epTTeJIeTiH es/iepAeri alaMUi KaluTalJblH CaJbICTBIpMaJibl TYPZe XKOFaphbl IeHTeHiH KepceTe/|.
HHCcTUTYTTap blH opTama cana kepcetkimi (INST) 66,43 Kypaabl. Bys kepceTkim GoWbIHIIA
39,91-nen 89,10-ra pgediHri MaHJep JAuANa30Hbl eJJep apacblHAAFbl HHCTUTYIUOHANABIK,
OpTaJlaFbl alTapJIbIKTAM albIpMallbLIBIKTap 6apblH KepceTei. 2KaH 6acbiHa makKKaHAarb! XKIO-
HiH opTama aeHreii (GDPPC) 43 274,95 kypaiijbl. Analiga, MUHUMaJIAbl )KoHEe MaKCUMaJlIbl
MOH/lep apacblHJAaFbl aWTapJbIKTall JAuCIepcUss YJrijeri 3KOHOMUKAJbBIK JlaMy JeHreuiHiH
auTapJblKTal reTeporeHAiJIriH KepceTe .

’Kannbl anFaHa, Taaaay HOTHXKeepi 3epTTeJiN OTbIpFaH alHbIMaJIblJIap apacblHAA aTaJIFaH
eJilepieri KaTblHaCTapAblH JleHreli MeH CUMaThl OOWBIHIIA aWTapJIbIKTal aWbIpMallbLIbIKTAP
6ap ekeHiH kepceTTi. CHUmaTTaMajlblK CTaTUCTHUKA 3KOHOMHUKAJIBIK 9pTapanTaHAbIPY,
»KaHAPTbLJIATbIH 9HEePTHUs Ko3/epi JaMybl, MyHall peHTachl, aJlaMU KalluTaJl, MHCTUTYTTap canachkl
JKoHe jaH 6acblHa mmakkaHzaarbl JKIO KepceTkKimiTepi OOWBIHIIA eJieyJi eJslapasjblK KoHe
yaKbITapaJiblK BapHUallMsiHbl aHBIKTA/IbL.

KoppenanusablK Tajgay Heriari aWHbIMaJblIap apacblHAAFbl  GalJIaHBICTapAbIH
TBIFBI3ABIFbIH  KepceTeAi. TeMeHleri KecTefe yJ/rire eHrisizireH aliHbIMaJsbljap apacblHJAFbl

XKYITBIK Koppessnus ko3¢ dunueHTTepiHiH MaTpuLace! 6epiireH (Kecre 3).

Kecre 3. KoppensuusablK MaTpULa.
Table 3. Correlation matrix.

AWMHBIMA/BI DIV RE OILRENT INV HC INST GDPPC
DIV 1.000 0.262 -0.189 -0.332 -0.143 0.655 0.662
RE 0.262 1.000 -0.751 0.053 0.696 0.855 0.796
OILRENT -0.189 -0.751 1.000 -0.134 -0.809 -0.581 -0.465
INV -0.332 0.053 -0.134 1.000 0.367 -0.214 -0.284
HC -0.143 0.696 -0.809 0.367 1.000 0.346 0.200
INST 0.655 0.855 -0.581 -0.214 0.346 1.000 0.975
GDPPC 0.662 0.796 -0.465 -0.284 0.200 0.975 1.000

EckepTy: aBTOpJIapMeH KypacTbIPbLJIFaH.
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Korapria 6episireH KecTefleH Kepill OTbIPFaHbIMbI3/lal, 3KOHOMHUKAJIBIK dpTapanTaHbIpy
kepceTkimiHig (DIV) KaHapThIaThIH 3Heprus Ke3zepiHiH (RE) maMybIMeH, MHCTHUTYTTapAbIH,
canacbiMeH (INST) »kaHe xaH 6acbiHa mwakkaHzaarbl XKI16-meH (GDPPC) oy 6aisianbichl 6ap. EH
KyuTi oH koppensuusi DIV :xene GDPPC (0,662), conpaii-ak DIV xane INST (0,655) apacwinga
Gaiikasajbl, Oy/J SKOHOMMKAaHbl dpTapanTaHAbIPY YAepiciHJe HHCTUTYLUOHAJBIK JK9He
MaKpO3KOHOMUKaJIbIK, GaKTOpJIapAblH MaHbI3/bLJIbIFbIH )XOpaMaJJjaiibl.

’KIK pmamy kepcetkiwi (RE) MeH uHcTUTyTTapAblH canackl kepcetkimi (INST) apaceinga
(0,855) xoHe XKIK gamy kepcetkimi (RE) MmeH >kaH 6acbiHa makKanaarbl }KIO (GDPPC) apaceiHga
(0,796) xkorapnbl oH Koppeasnus 6aikanaasl. An XKIK namy kepcetkiwi (RE) MeH MyHait peHTachl
(OILRENT) apacbsinza Tepic koppessinus (-0,751) 6aiikasazabl. Bys HeFypJsibIM JaMbIFaH *KoHe
MHCTUTYLMOHAJABIK TYpPaKThl 3KOHOMMKa/IapAblH >KaHApThLIATbIH 3HEPreTHKaHbl JaMbITyFa
Kebipek OaFbITTa/JIFaHbIH OUIJipyli MyMKiH. AJ MyHail peHTacblHA KOFapbl TAyeJJiIiK
)KaHAPTBLIATBIH 3HEPrus Ke3JepiHiH a3 pesiMeH 6GaiyaHbicThl. COHBIMEH  KaTap,
MHCTUTYTTap/bIH callachl MeH »kaH 6acblHa laKKaHgaFel XKIO apacbiH/ia eTe XKOFapbl KOppeasus
a"bIKTanAbI (0,975). Byl MyJbTUKOJLIMHEAPJIBIK ToyeKediHiH 6ap 60/1ybIH KepceTyi MYMKiH KoHe
TaJJayAblH Kejeci ke3eHiH/le AucnepcusiHbIH yiFaw koadounuentid (VIF) naiijanany apKbLibl
0/laH 9pi TeKkcepyAi Tajan eTexi.

VIF ecenrtey HOTHXKeJepi Kenobip TYCiHZipMe alHBIMaJIbLIAp apacblHZa
MYJIbTUKOJLIMHEAPJIBIKTBIH 60J1ybIH aHbIKTaAb! (KecTe 4).

Kecre 4. /lucnepcusubly yiaraw koadpounuenTi (VIF).
Table 4. Variance Inflation Factor (VIF).

AHHBIMAJIBI VIF

RE 16.18
OILRENT 4.26
INV 1.43

HC 10.30
INST 42.36
GDPPC 50.26

EckepTy: aBTOpJIapMEH KYPaCTBIPbUIFAH.

KoFapbigaFrsl KecTe/leH Kopill OTbIpFAaHbIMbI3/Ial, JUCIIEePCUSHBIH, Y/IFal0 KO3QOUITHMEHTiHIH
(VIF) en yJkeH MaHjepi »kaH 6acblHa wakKkKaHJarbl JKIO-re (50,26) 9HE MHCTUTYTTAPAbIH
camacblHa (42,36) keneni. CoHJai-aK >KaHapThLIAThIH 3Heprus keszepi (16,18) >xoHe ajmamu
kanutas (10,30) GoiibIHIIA MAHED e TOMEH eMec. By xkeKe perpeccopJsiap apacblHAAFbI KYIITi
CBI3BIKTBIK, OalaHbICTbl MeH3eWi. COHABIKTAH api Kapall Tanjay yuliH 6ip-6GipiMeH TBIFbI3
0al/IaHBICTBl AWHBIMA/IbLIAPAbl Ke3eKTeCil KOCaTblH VJ/TiHIH 6ajaMa cuUnaTTaMasapbliH
KOJIJaHFaH AYpHhIC.

’Kan o6aceiHa makkaHgarbl JKIO (GDPPC) aiiHbIMajbICBIH aJjiblll TacTaFaHHAaH KeHiH
JUCHEPCUSAHBIH,  YJIFal0 K030 PUIIUEHTTEPiH (VIF) KaiTa ecenTey  HITHXeJiepi
MyJIbTUKOJIJIMHEAPJIBIKTBIH, alTap/blKTal TeMeHJereHiH kepceTTi. VIF MoHgepi kenecigei
6oaael: RE = 12,04; OILRENT = 4,26; INV = 1,40; HC = 6,56 xone INST = 8,4. Kepin
OTbIpFaHbIMBbI3Ial, 6ip aWHBIMAJbIHBI aJbIl TacTay MYJbTUKOJUIMHEApJbIK MaceseciH
alTapsblKTal kKeMiTTi. Anaiaa KIK jgamyblHbIH KepceTKilli yiliH OHbIH Kaymi cakTaJjajbl.

173

Qainar Journal of Social Science,
Volume 5, Issue 2, 2026



174

OcbIFaH GalJIaHBICTBI KeHiHTi MaHeJbAiK perpeccusiiblK 6arasay GDPPC aliHbIMaJIbICBIH aJIbIIl
TacTaFaH KbICKAPTHLIFaH crieluduKanus Herisinge xkyprisingi.

[TaHesbAik perpeccusyiblK, Tajajayfa [JeHiH aWHbIMaJblIapAblH yaKbITTBIK KacUeTTepiH
Oafasiay ywiH Oipsaik Ty6ipre apHaJiFaH TeCcTTep JKyprisingi. Bysn keseHHiH MakcaTbl
alHBIMaJIbLIAp/JblH, CTALlMOHAPJIBIK, J9PeXKeCiH aHbIKTay KoHe MaHeJbJIK YJriHI KOJJaHyAblH
aJIFBIIIAPTTAPbIH TeKcepy 6oJibl IpikTeMe Tek yu esni xkeHe 2002-2021 xpL1Zap apaJsibIFbIH
KaMTUTBIHABIKTAH, aJIblHFaH HOTHKeJlep KOCbIMIA JUArHOCTUKAJIbIK, CUIIATTa KApaCThIPbII/bL.
Levin-Lin-Chu >ksHe Im-Pesaran-Shin TecTTepiHiH HOTHXeJepiH KajambLial OTBIPHIII,
allHbIMaJIbLJIAPABIH CTALlMOHAPJIBIK KACHeTTePi 60MbIHIIA KOPBITBIHAbI 5-KeCTe/le YChIHBLI/IbI.

Kecre 5. AliHbIMaJIbLIap/bIH CTAllMOHAPJIBIK KACUETTEPIH TEKCEPY HOTHIKEIEPiHiH )KUBIHTBIK, KOPBITBIHABICHI.
Table 5. Summary results of stationarity testing for model variables.

AWHBIMAJIBI JeHreiaeri HoTHXKe Bipinuii aiibipmaaarbl KopbITBIHABI
HOTIKE

DIV CTallMOHAPJIbIK Gesrisepi CTallMOHAPJIbIK 1(0)/1(1)
6ap

RE CTallMOHAPJIbIK Gesrisepi CTallMOHAPJIBIK 1(0)/1(1)
6ap

OILRENT CTalOHapJIbIK eMeC CTaLMOHAPJIBIK, I(D)

INV 9JICi3 CTAI[MOHAPJIBIK, CTallMOHAPJIBIK 1(0)/1(1)

HC CTalMOHAPJIBIK eMeC CTalMOHAPJIBIK, I(D)

INST CTalMOHAPJIbIK Gesrisepi CTallMOHAPJIBIK 1(0)/1(1)
6ap

GDPPC CTalMOHAPJIBbIK eMeC CTalMOHAPJIBIK, 1(1)

EckepTy: aBTOpJIapMEH KYPaCTBIPbUIFAH.

3epTTey/e nal/jaJlaHbUIFaH ailHbIMAJbLIAP/IbIH CTALMOHAPJIBIK, KacueTTepi Gipkeski eMec.
DIV, RE >xoHe INST kepceTkimTepi 60ibIHIIA JeHTelIepe CTalMOHAPJIbIK 6erisiepi 6aiikaJsca,
OILRENT, HC xone GDPPC alinbpIMasnbLIaphl YUIiH 6ipJiik Ty6ipAiH 60J1ybl 3KOKKA [IbIFAPbLIMa/bI.
INV alHBbIMasbIChl GOWBIHIIA HITHXKEJep apaJiblK CHIAT KepceTTi. bipiHmi adbipmasap
aJIbIHFaHHAH KeHiH Heri3ri alHbIMasblIap/AblH 6apJIbIFb] CTALLMOHAPJIBIK KacHeTKe he 60J1bl. by
3epTTeye KOJJAaHbLIFAH allHbIMabLIapAbiy 6ip 6esiri 1(0), an ekinwmi 6esiri I(1) KaTapbiHa
’)KaTybl MYMKIH eKeHiH KepceTeJi.

OcbiFaH 06alJIaHBICTBI KOWHTErpalUsJIbIK Tal[ay HOTIKeJepiH Heri3ri aMIUpUKasbIK
KOPBITBIHZbI PeTiHJe KOJIJAHy LIEeKTey i Aen TaHbUIAbL. BipiHuifeH, 3epTrey ipikTemeci He6api
YIUI eJIJIeH TYPa/ibl, OyJ HaHeJbAIK OipJIiK TyOip KoHe KOMHTEerpanus TeCTTEPiHiH CTaTUCTUKAJBIK,
KyaTblH TeMeHeTeAi. ExiHlIizeH, alHbIMa/blIapAblH UHTErpalus TOPTiOIHIH 9pKesKi 60Jybl
y3aK Mep3im/i Tene-TeHAiK 6aliJlaHbICTAPBIH ceHIM/i 6aFraniayAbl KUbIHAATa/ bl. COHABIKTAH Gy
3epTTeyZe CTalMOHApJBLIKTbl TeKCepy HaTWXeJepi JUarHOCTUKa/lbIK Ke3eH peTiHJe
KapacThIPbLIbIN, HETi3ri 3MIUpUKaJbIK 6aFajay TYpaKTbl >KoHe Ke3JleMCcOK ocepJiepi 6ap
MaHeJIbJIK perpeccusJiblK yJrijep Herisinze »yprisiazi.

[TaHesnbAik Tanmayably OipiHIIi Ke3eHiHAe GipikTipisireH perpeccusiiblK yiri (Pooled OLS)
6arasaHazbl. Oy GapJblK GakplIaynaapAbl GipTyTac peTiHJe KapacThlpajbl, SFHU JKeKeJlereH
enfiepaiy acepiH esnemeiai. CofaH KeiliH Oy yari KapamaibiM »KoHe Ke3Jeicok acepJsepi 6ap
Y/ITiJIepMeH CasIbICTBIPY YILUiH Heri3ri cnenudukaiys peTiHae Ko/gaHblIabl.

[TaHesnbAiK VJTIHIH ymI crnenuUKaUUsACBIH 6aFajiay HOTHKeJepi TeMeHeri 6-kKecreje
YCBIHBLIFaH: 6ipikTipisireH eH kiui kBagpatTtap aici (Pooled OLS), TypakThl acepep yurici (Fixed
Effects) >xoHe ke3elicoK acepJiep yarici (Random Effects).
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Kecre 6. Perpeccust HoTuxeepi.

Table 6. Regression results.

AWHBIMAJIBI Pooled OLS Fixed Effects Random Effects
RE -0.0067*** 0.0040 0.0020
(0.0010) (0.0061) (0.0030)
OILRENT -0.0023 -0.0046*** -0.004.0%**
(0.0021) (0.0017) (0.0020)
INV 0.0024 0.0031 0.0030%*
(0.0025) (0.0020) (0.0020)
HC 0.0474 0.2145%** 0.2060***
(0.0586) (0.0543) (0.0510)
INST 0.0127*** -0.0042 -0.0030
(0.0013) (0.0031) (0.0030)
Constant -0.3260 -0.1179 0.0640
(0.2590) (0.2008) (0.2370)
bakpbliay caHbl 60 60 60
R2 0.788 0.880 -
Adjusted R2 0.768 0.864 -
F / Wald statistic 40.15%** 54.73%** 59.36%**

Pooled OLS xoane Fixed Effects yarinepi yiin F-statistic kepceTkiwi 6epinai, a1 Random Effects ysrici ymin
Wald x? cTaTHCTHKAChI YChIHBUIZBL.

Random Effects yarici ymin R? kepceTkimi OLS >xoHe Fixed Effects yarinepingeri MoHzepMeH Tikesei
CaTBICTBHIPBIIMANTBIH/BIKTAH, KecTesle KeslTipinMesi

*Ep <0.01,**p <0.05,*p <0.10

EckepTy: aBTOpJIapMEH KYPaCThIPbUIFaH.

BipikTipinren perpeccusinbik yiri (Pooled OLS) natmxkenepi 2KIK gaMybl allHbIMaibICbIHBIH
ko3 dunuenti (RE) Tepic xxoHe 1% geHredinzie CTaTUCTUKAJIBbIK MOH/J[i €KEHiH KepceTTi. A
HHCTUTYTTapAblH canacbl KepcetkimiHiy (INST) koadduuueHTi coHJail feHrelae OH >XKoHe
CTATUCTUKAJIBIK MaHAI. Bys cnenudukanusga MyHal peHTACbIHbIH, HUHBECTULHUAIAPAbIH XKoHe
alaM{ KalUTaJJAblH alHbIMa/blapbl CTaTUCTUKAJBIK MdH/Ji acep eTKeH XOK. /[leTepMHUHaLUA
koapouienti R2 = 0,788 6osabl, 6y YJTiHIH caJbICTBIpMaJbl TYPJle >KETKIJIIKTI »KOFaphl
TYyciHZipy KabineTiH kepceTeni. Mynzaa Pooled OLS HaTmkesnepin TyciHAipyAe abait 60Jy Kepek,
OUTKeHi 6YJ1 Y/ITi esiiepiH KeKe epeKIIeiKTepi MeH YaKbIT 9CepiH eCKepMeH/Ii.

Anaiina, typaktbl (Fixed Effects) ixoHe kesgmelicok ocepJsiepi (Random Effects) 6ap
y/risepfieri maHesb/ik JepeKTep KYPhIJIbIMbIH eCellKe aJlFaHHAH KeliH 6acTanKbl TYKbIpbIMAap
pactanMazpbl. TypaKTbl acepJsep YJriCiHIH, HOTHXKesepi ©3repMeMTiH esAik epekilesikTep/i
eCKepreHHeH KeliH MyHall peHTachl MeH aJilaMU KalllTaJl 3KOHOMHUKaJIbIK, dpTapanTaH/blpyAbIH
CTATHUCTUKAJIbIK MOH/i paKTOpJIaphl peTiH/Ee aHbIKTAJ/IbL

MyHali peHTachl alHbIMaJIbICBIHBIH K03 duneHTi 1% AeHredinzae Tepic »xoHe MOH/Ii 60J1/bI.
Bya muKizaTKa ToyesAiiKTiH 3KOHOMHUKaHbl 9pTapanTaHAbIPyFa TeXeTill acepi 6ap eKeHiH
kepceTei. COHbIMeH 6ipre, afiaM KanuTaabIHbIH KO3GQOUIIHEHT] OH, XoHe CTaTUCTUKAJIBIK MOH/I
OOJIBITT WIBIKTHL. ByJ1 OHBIH, 5KOHOMUKAHBIH, KYPbLIbIM/BIK TpaHC)OpMaLUsAChIHAaFbl MaHbI3/ bl
peain pactaiigbl. KIK fgaMyblHbIH, WHBECTULUAJAPAbIH >KoHe HWHCTUTYTTAp CalacbIHbIH
aliHbIMaJIbLIAPbI OYJI ciennbUKALUA[a MIH/I 9CEP KOpCeTe .

Kesnelicok acepJsiepi 6ap y/ari HoTwXKeJsiepi TypaKThl ocepJiepi 6ap YJTiHiIH HOTHXKesepiH
pacrtazbl. MyHail peHTachl 3KOHOMHUKaHbI 9pTapanTaHAbIpyFa Tepic acep eTe/ii XkoHe 6YJ1 HOTHXKe
CTAaTUCTUKaAJIbIK MaHAI. KepiciHlle, afaMu kanuTaa spTapanTaHAbIPyFa OH dcep eTefi xKoHe Oy
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acep Je CTAaTUCTUKAJBIK TYpFblAaH MoHJI. MHCTUTYTTapAblH CanachblH KoHe KaHAPThJIAThIH
JHepreTUKaHbIH JaMyblH CHIATTAWUThIH alHbIMAJIblJIap CTATUCTHUKAJIBIK MOH/I eMec. [pikTeMe Tek
YUI el KAMTUTBIHABIKTAH, XayCMaH TeCTiHiH HOTHXKeJepi CAaHABIK TYPFbIJaH TYPaKChI3 60JIbI,
OyJl oJslapAblH TYCiHAipinyiH mekTedai. Bysn »kaFgaiizia TypaKTbl acepJsep YJTiCiH Herisri
cneunduUKausa peTiHAe NMalalaHy THIMAIpEK, eUTKeHi 0J1 eJfiep/liH, TYPaKThl epeKuIeNiKTepiH
YKaKCbIpakK OaKblIay bl KAMTaMachI3 eTefi.

TyTacTail ajsfaHja, NaHeJbAIK YJriJiep/liH, eH ceHiMJi HO9TW)KeJsiepi MyHal peHTaChIHBIH,
(OILRENT) Tepic acepin xoHe azamu kanutanablH (HC) oH oacepiH kepceTeni. AJbIHFaH
MaJIIMETTEP MeH eJiiep apachblHJAaFbl albIpMalllbIBIKTAPAbl €CKepe OThIpbIN, 6YJ1 esaaepAeri
3KOHOMUKAJbIK 9pTapanTaHAbIPyFa bIKIAJ eTeTiH Herisri ¢akTopsiap MyHaifa ToyeJAiTiKTiH
TeMeH/Ieyi KoHe aflaMU KalUTaJAblH JaMybl OOJIbIN TaObLIaJbl JereH KOPBITHIH/bI XKacayFa
60J1a/ibl.

5. TankpLiay

ANbIHFaH HOTMIKeJlep pecypcTapFa TayeJJi esjeperi »KaHapThLIaTbIH 3HEPrusi Ke3JepiH
JaMBbITY MEH 3KOHOMHUKaHbI 9pTapanTaH/bIpy apacbIHAFbl KATbIHACTAP/IbIH, CUIIATbIH 2KaKCbIpaK
TyciHyre MyMkiHzaik 6Gepeni. Kazipri ojebueTTepie KaHApPThLIATBIH 3HePTUs Ke3Jepi
KYPBIIBIMABIK, MOJEPHU3ALMAHbIH, MaHbI3Abl 3JIEMEHTI peTiHJe KapacThIpblliaAbl. Ananja,
Kasakcran, HopBerus »xoHe BAO yuIiH sMNUpHUKaJbIK HITUXKeJEp >KaHApPTbLJIATbIH 3HEPrus
Ke3JepiH [aMbITyJblH 3KOHOMMWKAaHbl apTapalTaHJbIpyFa acepi esfephiH epekKlleiKTepiH
eckepe OTBIPBIN, NaHeNbAIK YJriepfe CTaTUCTUKAJBIK TYDPFbIAAH TYpaKTbl eMeC eKeHiH
kepceTesi. )KIK aitnbimMasnbichl BipikTipiaren OLS yuricinae ctaTucTUKaNBIK MaH/I 60J1/bl, Gipak
TYPaKThl XoHe Ke3JelCOoK acepsepi OakbllaFaHHAH KeWiH Oyl HOTWXKe caKTaiMazabl. by
OipikTipiireH OLS-Te aHBIKTaJFaH Oal/laHbIC OpTapaNTaHABIPY YVAepicTepiHiH imKi
JAVUHAMUKACBIH eMec, eJl/iep apacblHJa¥Fbl akblpMallbLIBIKTApAbl KOPCETTI Jiell akTyFa MYMKIHZIK
6epeni.

MyHzali HOTHXKe >KaHAPTBLIATBIH JHEPTUs Ke3AepiH [JaMbITy S5KOHOMHUKAJBIK KYHeHiH
KYPBbUIBIMABIK e3repicTepi yuIiH MaHbI3Abl eMec AerenAi 6ingipmeiai. Kepicinme, 6y XKIK-Tig
acepi ©Te KypJeJi xoHe ChI3bIKTBIK €MeC, KaHaMa eKeHiH KepceTeZi. JKaHapThLIaTbIH 3HEpPTrus
Ke3/lepiH JaMbITy TeXHOJIOTHSJIBIK 6a3aHbl KeHeHTy, HHHOBalUUsAJap MeH HUHPPaKypblJIbIMAbI
XKeTLIAipy, ’KaHa HapbIKTap KYpy, 6L/IIKTI 2KyMbIC KylliHe CYpaHbICThI bIHTAJAHABIPY TYPFBIChIHAH
opTapanTaHAbIpy yJAepiciHe acep eTyi MyMKiH. COHbIMEH KaTap, OH, HOTHXe y3aK Mep3imai
Ke3eHJie OPbIH a/Iybl MYMKIH X9He KO0JIai/JIbl MHCTUTYLIMOHAJIAbIK OPTAaHbIH, aJaMH KallUTaJ/JbIH
YKeTKIJIIKTI fleHrediHiH xKoHe THicTi )yHesal MeMJIeKeTTiK casicaTThIH O0JYbIH Tajan eTeni. Byn
TypFbiJa KK aKoHOMUKaHbI 9pTapanTaHAbIPY/blH aBTOMATThl KO3FayIlibl KYLIi 60J1a aIMai/bl,
ajJaijila HaKThl KYPbLJIBIMABIK LIapTTap OPbIH/AAIFaH XKaFAaiaa FaHa THIMAL pakTopFa aliHama bl
Jleyre 60J1afbl.

3epTTeyZiH ~ [9HeKTI  HOTHUKeCi  peTiHZe MyHall  peHTAaCblHblH  3KOHOMHUKAaHBI
apTapanTaHAbIpyFa Kepi acepiH aTaca 60s1aabl. TypaKThl xoHe Ke3JjelcoK acepJiepi 6ap yiariiepae
OYJ1 KepCeTKill Tepic xKoHE CTAaTUCTUKAJBIK MaH/I K03dPULUMEeHTTi cakTan Kaaabl. COHJbIKTaH
TaOUFU pecypcTapfa TayeJIilik 9KOHOMUKAIaFbl TpaHcPopMalLUs yepiciHe KaTbICThI TEXeTi
dakTop 60JIbIN caHaIaAbl XKaHe 6y «['oJIaHuA JepTi»,«pecypCThIK KapFbIC» TEOPUSIapbIHbIH
Heri3ri TyKbIpbIMJapblHa cauikec Kesegi. UIUKi3aTTBIK casajapfarbl KipicTepJiH >XOfapbl
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IIOFBIPJIaHybl 6HJley OHEepKaciGiH >koHe WIMKI3aTThIK eMeC 3KCIOPTThl AAMbITYFa bIHTaHBI
TOMeHeTe/l.

3epTTeyiH Tarbl 6ip MaHbI3[bl KOPBITBIHABICHI — aJJaMH  KalWUTaJJblH 3KOHOMHKAaHBI
9pTapanTaHAbIpYFa OH X9He CTATUCTHUKAJbIK MOHAI acepiHiH Gosybl. By HeFypsbIM Kypaesi
3KOHOMMKAJIBIK KYpBbLIbIMFA Kelly >XoHe TabWFHU pecypcTapFa HerisjejreH KypblJIbIMHAH
a/aKTay yaepicinzge 6iniMHIH, AaFAbliapAbl JaMbITY/[AbIH *K9HE XYMbIC KYIIiHiH aJieyeTiH
apTTBHIPY/bIH LIyl pes aTKapaTbIHbIH KepceTeli. AlaMU KalUTaJIAbIH 9cepi eki MaHeJbJik
cUllaTTaMaja Ja TypaKTbl TypAe KepiHAl. Bya OHBI aTajfaH eJsfiepferi KypbLIbIMJBIK
e3repicTepiy eH ceHiMi dakTOpIapbIHBIH 6ipi peTiHAe KapacTblpyFa MYMKiH/ZIK Gepei.

Bys yifapbIM afiaMM KalMUTaJbl IIMKi3aTKa MaMaHJAaHyFa Gal/JIaHBICTbl KYPbLJIBIMADBIK
HIeKTeyJiep/i eHcepyaiH Heri3ri MexaHU3Mi peTiH/ie aHBIKTAUThIH 9ie0HUeTTepPre colKec Kejeni
(Shao & Yang, 2014; Lashitew et al, 2021). OprapanTaHAablpy cajnajap apacbiHZa
MHBeCTULUAIApAbl KalTa OeJiyMeH faHa eMecC, COHbIMEH KaTap 3KOHOMHUKaHBIH HeFypJsiblM
KYpZeJli cajlajiapblH JaMbITy¥a »K9He 3KCIOPTThIK MYMKIHZIKTEpAl KEHeUTyre KaXKeTTi HAIpicTik
9JIeyeTTi Ka/bINTACThIPY KabijlieTiMeH e aHbIKTaJ1a/ibl.

WHCTUTYTTapAblH, canacblHa KaTbICThl HOTHXKeJep OHLIA alKbIH 6osMajbl. [laHesbfik
yJ/Irisiep asgcblHAA UHCTUTYTTAp CaNaCbIHbIH dcepi cUNATTaMasblK TaadAayAaFbl 3KOHOMUKAJBIK
apTapanTaHAbIpYMeH JKOFapbl KOppeJslusHblH O60JiyblHa KapaMacTaH CTaTUCTHUKAJbIK
TYpFblJaH MaHJI 6osMagbl. OHbIH ceGenTepi KesecijepMeH 6aiaHbICTBl 60JIybl MYMKIiH:
6ipiHwizeH, enfep apachlHJaFbl MUHCTUTYILUOHAI/JBIK aWbIlpMallbLIBIKTAp illiHapa TyYpaKThbl
acepJiepMeH KyTblaaJbl. EKiHIIIIeH, MHCTUTYTTap/blH dpTapanTaH/bIpyFa acepi Tikesel eMec,
6acka apHasIap apKblibl >kaHaMa 60J1ybl MyMKiH. COHbIMEH KaTap, HHCTUTYLMOHA/ABIK CallaHblH
3KOHOMMUKAJIBIK JJaMy JieHreHiMeH >KoFapbl KOppeJsLuschbl 601FaHbIMEH, LIaFbIH YT IIeH6epinae
OHBIH TaYyeJICi3 dcepiH 6eJIill KepceTyAi KUbIHAATA/bI.

3epTTey/iH caabICTbIpMaJibl CUNIAThl COHbIMeH KaTap KIK allHbIMasbICBIHBIH Here HaKThl
acepi 6alKaJIMaUTBIHBIH TYyciHAipyre keMekTece/i. HopBerus, bipikken Apa6 oMipaikTepi xxoHe
Kasakcran pecypcrapfbl naiajaHyfa Heri3fiejreH apTypJ/li 3KOHOMHUKAJBIK YJIrijepre ue.
HopBerus 3KOHOMHKAChl TeXHOJIOTHSJIBIK JAaMyJblH >KOFapbl JAeHrediMeH, >KOFapbl canaJbl
HHCTUTYTTapMeH >X9He MyHall KipicTepiH GackapynblH TUIMAI KyHeciMeH cunaTTanazbl. BAQ
dpTapanTaHAbIpy blH G6eJiCeHAI CTpaTervsicblH JKy3ere acblpajJibl, OHBIH IleHOepiHze
’KaHapThLIAaTbIH 3HEPTrUs 3KOHOMHKAHBbI >KAaHFBIPTY >KoHe MYHalifa TOyesAiNIKTI KeMiTy
casicaThIHbIH, 6eJiri 6osbin TabbL1abl. Al KasakcTaHza *aHapThIaTblH 3HEPTUSHbIH, JaMybl
LIMKIi3aT cajlacblHa TAyeJAiJIKIIeH KaTap »y3ere acyaa. MyHal xkarpanaapaa »KaHapThlIaTbIH
3HEPTrUsiHbIH, JaMYbIHBbIH O6ipJiell KepceTKilmli opTypJi enfepheri opTypsi 3KOHOMHUKAJBIK,
HOTIXKeNepAi KepceTyi MyMKiH, Oys OipblHFall opTapanTaH/JbIPy dcepiH aHBIKTAY/bl
KUBbIHJATa/bl.

OcbLiaiiiia, 3epTTey HaTHXKeJslepi KapacTbIPbLIbIN OTbIPFAH TaGUFU pecypcTapFa ToyesAi
eJlepZle 3KOHOMUKaHbl aprapantaHibipyfa KIK vyieciH Tikesen ysiralTyJaH KapaFaHZa,
MYHalfa ToyeJqAuliKTI a3allTy XKoHe aZlaMU KaluTaJJbl JaMbITy apKbLIbl KeOipeK KoJi
YKeTKi3iseTiHiH KepceTeai. ByJ »kKaHAPTbIIATbIH 3HEPTHUSAHBIH, MaHbI3/1bJIbIFbIH TOMEH/eTIEN ],
6ipaK OHbI KYPBLJIBIM/IbIK MOJIePHU3ALUSHbBIH KeH, CTpaTerusiChIHbIH 66JIiri peTiHAe KapacThIpy
KaXXeTTiJirin kepcetei.Tabufru pecypcTapFa TayeJJiJiri }KoFaphl esjiep YLIiH XKaHAPThLJIAThIH
3HepreTHKaHbl JaMbITyY MHCTUTYLHOHAJIABIK pedopManapMeH, aJaM{d KalMTasFa CaJblHFaH
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HHBECTHULUSJIADMEH JKoHe >KaHa casiajlap/bl bIHTAJaHJbIPy OOMBIHIIA MAaKCAaTThl CascaTIeH
yYHJIeCKeH aF/lali/la opTapanTaHblpyAbIH Naianbl Kypasbl 60J1a ajaa/bl.

6. KOpBITBIHBI

3eprreyne KasakcraH, HopBerus xoHe BAO MbIcasibiHJa pecypcTapra Tayesi eagepneri
’)KaHAPTBLIATBIH 3HEeprusa Ke3JepiH [JaMbITy/[blH 3KOHOMHUKAJ/IBIK opTapalnTaHAbIpyFa acepi
G6afasiaH/ibl. CasbICTBIpMaJibl KOHE JKOHOMETPHUKAJIBIK TaJlay HeTisiHJe 3KOHOMHKAJBIK
9pTapanTaH/bIpyFa bIKNaJ eTeTiH Heri3ri pakTopJap alKbIHAAAIbl, COHAAN-AK )XaHAPThLJIAThIH
3HepreTUKaHbIH 9J€yMEeTTIK AaMy YIIiH BIKTUMaJ MaHbI3bl ecKepinZi. by TypFeifa aseyMeTTik
JaMy >KaHapTbLIATblH SHePreTHKaHbIH KYMBICIIEH KaMTy, aZlaMHd KaluTaJl camachl, eHipJik
MHOPAKYPBLIBIM XK9He Y3aK Mep3iM/li MHKJII3UBTI 6CcyTe bIKIaJbl apKbLIbl KApacThIPbLIbI.

3epTTey HOTHUXeJlepi KapacThIPbLJIbII OTBIpFaH esjepne 3KOHOMHUKAJIBIK,
9pTapanTaH/bIPybIHbIH €H TYpPaKTbl GaKTOpIapbl GOJIBIIT MyHall peHTAChl )XoHe aZlaMU KaluTasl
TaObLIAThIHBIH KepceTeAi. MyHall peHTaChIHbIH dpTapanTaH/bIpyFa Tepic acepi CTaTUCTUKAJIBIK,
TYpFbIJ@aH MoHJI. bysn pecypcrapra ToayesJiNiKTiH HeEFYpJbIM KypJeJi XKoHe TeHJeCTipiireH
3KOHOMUKAJIBIK, KYPbLJIBIMHBIH JaMyblHa TeXerill acepiH pactanabl. COHbIMEH KaTap, afjaMu
KaluTaJl JdHeKTi TypZie OH HATHXKe KepceTTi. By kaHa casasap/bl Kypy KoHe 3KOHOMUKaJBIK,
KYpPJeNIiKTI apTThIpy YIIiH 6igiM OepyniH, OaFAbLIapblH >KoHe OiMIMJII >KUHAKTayAbIH,
MaHBbI3bLJIBIFbIH K6pceTe.

[Tanenbaik yarinepgid asgceiHga KIK famMybIHbIH 9cepi CTaTUCTUKAJBIK TYpPFbIAAH MIHAL
6oJsiMa/ibl. Bys1 OHBI MaifaIaHyAblH, apTybl MiHAETTI Typ/ile 9KOHOMHUKAJIBIK 9pTapanTaH/bIpyFa
KemiJik 6epMeil/ii 1ereH KOPBITBIH/bI )KacayFa MyMKiHAik 6epeai. Mynaa XK3K acepi xaHama
60Jiybl MYMKiH 9He KOJalabl HHCTUTYIMOHANABIK, TEXHOJIOTHUSJIBIK >X9HE KYPbLIbIM/bIK
KaFfalsap/blH OoJiyblHA OalJIaHBICTBI €KEeHiH alTa KeTy Kepek. /leMeK, OHBIH [JJaMybIH
OoKlIayJaHFaH  ¢akKTop  peTiHZe  eMec, pecypcTapFa  ToyeaAi  3KOHOMHUKaIap/bl
MOJlepHU3aLUsIaY AbIH KeH CTPaTerysChIHbIH, 66JIiri peTiHAe KapacTbhIPFaH KeH.

3epTTey/iH MpaKTHUKaJblK MaHbI3AbLIABIFbl aJblHFAaH HOTHKeJepJli pecypcTapFa Tayesfi
eJIlepAiH UIMKi3aTKa TayeaJiliKTi a3aiiTyFa 6aFbITTa/IFaH 3KOHOMUKAJBIK, SHEPTEeTUKAJIBIK XKoHe
9JIeyMeTTIK casicaTblH 93ipJsiey OGapbIChbIHJAA KOJIJAHY MYMKIHJIriMeH 6alJaHbICTBL. 3epTTey
HOTHXKeJepl KaHApPThUIATBIH SJHEPreTHKa CalachlHAAFbl JKoOaJjapAbl  KoJAayAblH  ©3i
opTapanTaHAbIPYbIH KOFaphbl AeHreliHe KOJ »KeTKi3y YIUiH »KeTKiJIiKCi3 ekeHiH kepceTTi. bys
OGaFbITTaFbl casicaT MyHal peHTachblHA TAYeJJUIIKTI a3aiTy, ajjaMd KamnuTaJbl [aMBbITY,
TeXHOJIOTUAJIBIK WHHOBAUUANApAbl 1IrepijieTy >KoHe »KaHa 3KOHOMHUKAJBIK CeKTOpJap/bl
KeHEeUTy yLiH KOoJalbl MHCTUTYLUOHAIBIK OpTa Kypy LlapajiapblMeH TOJBIKTBIPbLIYbI THIC.
CoHbBIMEH KaTap, »KaHapThLIAaTblH 3HEPreTUKaHbl JAaMbITY TeK 3KOHOMHUKAHbIH KYPbLJIbIMABIK
’KaHapyblHa FfaHa e€MeC, COHbIMEH 6ipre JKyMbICIIEH KaMTyJbl KeHeUTyre, 6HipJiK
MHOPAKYPBLIBIM/IbI XKAaHFBIPTYFa, IHEPTUSFA KO/DKETIMATIKTI )KaKcapTyFa XoHe XaJIbIKTbIH, 9J1-
ayKaTblH apTThIpyFa OafFbITTaJFaH 9JEYMETTIK JaMy MiHAeTTepiMeH yiiTacybl KaxeT. Ocbl
TypFbiJaH anranza, 2KIK-Ti Kosnzgay casgcaTbl 9KOHOMUKaJBIK, 9pTapanTaHAbIPY/IblH, FaHa eMec,
y3aK Mep3iMJi a/eyMeTTIK OpPHBIKTBUIBIKTBIH, Ja KypaJbl peTiHJe KapacTbIpblJybl MYMKIiH.
CoHbIMEH KaTap, 3epTTey/iH 6ipKaTap leKTeyJiepiH aTan eTy Kepek: GipiHILieH, yaTige Tek yu
eJl KaMTbUIFaH, OYJ1 HOTIKeJep/li KeHipeK >Ka/mblaay MYMKIiHJIIriH mekTeizi. ExiHmigeH,
»)KaHAPTBLIATbIH 3HEPTUSHbIH, dpTapanTaHAbIpyFa acepi y3ak Mep3iMai kKeseHJe 6aillKalybl
MYMKIiH, ajaiiila KbiCKa Mep3iMfile alKbIH 060JIMaybl BbIKTUMas. YIIiHIIIJEH, 3epTTeYAiH
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aHAJIMTUKA/BIK KAMTbUIYbI 9pTapanTaHAblpyAbIH XKaJ/IFbl3 KOPCeTKIIliH KOJJaHyMeH LIeKTese/i.
OcbifaH 6aiaHBICTBl OoJalllaK, 3epTTeyJepJiH IepCcleKTUBaAbIK OaFbITTapblHA eJJiepJiH
ipiKTeMeCiH KeHeWTy, apTapanTaHAbIPYAbIH 9pTYpJi KepCeTKilTepiH NmaWAajiaHy, COHJAAW-aK
»KaHAPTBLIATbIH SHEPreTUKaHbIH KYMbICIIEH KaMTYFa, TabbIC KYPbIIbIMbIHA, aJJaMH KallUTaJfFa
J)KOHe JKaJlbl dJIeyMEeTTiK JaMy KepCeTKiliTepiHe bIKNaJblH CUNATTAUTBIH KOCBIMIIA
alHbBIMaJIbLJIap/bl YITIre eHrisy »kaTa/pl..
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