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TPAH3UTHASA DKOHOMUKA

HayuyHo-npakTu4yeckuii ;xypHaa «TpaH3uTHasi 3KOHOMMKA» SIBIACTCA
OJTHUM M3 BEAYIIUX EPUOIUICCKIX HAYUHBIX n3nanuii PecyOonuku Kazaxcran
B 00JIaCTH SKOHOMHYECKUX HAaykK, m3maercs ¢ wroyis 1997 roma, mMeeT CBOIO
CTaOMIIBHYIO ayTUTOPHIO.

Ha crtpanunax xypHana Bel HalifeTe NIMPOKUA CHOEKTP pa3In4HBIX MHE-
HUHU ¥ MOJIE3HYI0 MH(POPMAIIHIO IO BOIPOCAM SKOHOMUYESCKOW MOJUTHKH, Pa3-
paboOTKH HPKOHOMHYECKOTO MEXaHW3Ma WHAYCTPHUAIbHO-WHHOBAIIMOHHOTO pa3-
Butus Kazaxcrana, nmpoGiieMaM pa3BUTHS OTACIBHBIX OTpaciel u chep dKOHO-
MHUKHU.

[MyOnukanuu x)ypHajla OPHEHTUPOBAHBI Ha CIICIIUAIMCTOB U aHAJUTHKOB
pecCnyOIIMKaHCKUX W PETHOHAJIBHBIX OPTaHOB YIIPABICHUS, TOCYAAPCTBEHHOTO
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MarvcTpPaHTOB, JOKTOPAHTOB W KPYT YHTATENEW, MPOSBIAIOMUX MPOodeccro-
HaJBHBIN MHTEpEC K MpobdiieMaM COIMaTbHO-I)KOHOMHYECKOTO pa3BUTHA. B pe-
JAKIIMOHHBIA COBET BXOMST BEAYIIUE YUCHbIC-3KOHOMUCTHI KazaxcTaHa, Oimk-
HETO U JTATBHETO 3apyO0eKbs.

[leproaruHOCTh BHIXO/IA )KypHAIa — OAMH pa3 B 3 MecqIa.

[Moxmucky Ha >KypHaja MOXHO O(OPMHUTH BO BCEX IOYTOBBIX OTICICHHUSIX

«Kasznouray, B moanucHeix arenTcTBax «Kasnouray, «Erpazus-IIpecey»

WNunexc mommucku 75781. IloanucHas nieHa Ha TOA IS (DU3WYECKUX U
topuanueckux jui — 14 000 tenre.

Usnarens UIT « X AHINANMBIM»: UMH 721019401132
MK KZ44998CTB0000997662, KBE 19

Alatau City Bank, BUK 6anka: TSESKZKA

BUH 6anka: 930741000122

VYcoBus HOAIUCKH U Pa3MEIlIEHHE CTaThi
OOparmmartbcs B peJakiuio 1o ajipecy:
050000, r. Anmartsl, yin. Tone 6u, 278
Caiit: https: //tranzit-as.kz/

E-mail: tranzit_ek@mail.ru

Tenedonsr: 8 (747) 373 93 26



TPAH3UTHAA SKOHOMHUKA

f ISSN 2413-4953

HayuHo-npaktudeckuil
KypHaI
«TpaH3uTHAsI IKOHOMHUKA

N3 nmaercs ¢ urons
1997 rona

Yupenutens:
NI «XaHmaneiM»

I'maBHBII pepakTop
AljizkaH AcHii0Ba

PenaknyoHHast KOJIJIETHS .

V3an UckakoB
(Kazaxcran)

Acan Carmyp3aeB
(Kazaxcran)
Canuma Bapbiuesa
(Kazaxcran)

Anus Tycaepa
(Kazaxcran)

Anga Yepen
(Ykpawuna)

Kypnan
3aperucTpUpOBaH
B MuHucrepcrae
CBS3M U HH(OpMAIHH
Pecniyonmuku Kazaxcran

CBHIETENLCTBO
Ne 14503-K

N\

\

\\

N

ISSN 2413-4953

( Ne 3 (147) 2026 )

COAEPXAHMHE

®poaos A.Jl., CenesneBa U.B.,

Carmyp3aeB A.A.

B.K. PagocroBen — 100 neT: Hacneaue Kiaccu-
YECKOW METOJOJIOTHH B IM(QPOBOM aHAIH3E
JIETTOBOM QKTHBHOCTH. ........cveeeereeeeereeessisneesssenenns

BOIIPOCHI TEOPUH

Axynuu S.IL

HupopmarmioHHo-HccIeToBaTeNIbcKoe  odectie-
YCHUEC WHBCCTUIIMOHHBIX MPOCKTOB: MOHATHE U
BHAUCHIIE. ....vvveeeeeeeeereeeeeeeeeeeeeeeeenseeessarsesssssesesns

Zhang Zhuo, Daribayev B.

A Dask-Based Cloud HPC Platform with
Intelligent Task Scheduling for Scientific
WOrKIOads.........cccvvevieiieiiiecece e

I'IOBAJIBHAS 1 PETUOHAJIBHAS
HNHTEI'PALIUA

Taemobaesa P.b., YeiipxanoBa A.A.

ITudpabIK 35KOHOMHKA JKaFAalbIHAAFB YHUBEP-
CUTET-OM3HEC CEpIKTECTINH WHCTHTYIMOHAJ-
IeIK Oackapy: Keitali OW3Hec-MeKTeNnTepiHiH
TOKIPHOCCL...cvviviii st

Kim Y., Imarzhanov I., Tussayeva A.K.
Global Green Bonds: Regional Trends and De-
velopment Prospects for Kazakhstan...................

Liu Qi, Yermekbayeva M., Mynzhanova G.
The Impact of HR Analytics on Organizational
Effectiveness Through Smart HR Practices.......

Chen Jiang

Research on the Development OF Shaoxing’S
Textile Economy Under the Dual Circulation
PALerN......eiiiiiicee e

Tpansumnasn sxonomuxa Ne 3 (147), 2026

15

24

35

42

55



N

3a coneprxaHue
MyOJIMKYEeMBIX B
JKypHaJIe aBTOPCKHX
MaTepHaloB 1
peKIIaMbl peaKIHsa

OTBCTCTBCHHOCTH HC HECCT.

MHenue aBropa
HE BCET/Ia COBIAIACT
C MHCHUEM pCAaKIIun

ITonnucHoM nHIEKC
75781

®opmar 70x108 1/16.
Bymara ocetnas
[Meyats Riso
Tupax 500 3k3.
Ilena noroBopHas

050000, r. Aamarsl,
yi. Tone 6u, 278

Ten.: 8 (747) 373 93 26

http: //tranzit-as.Ims.kz/
tranzit_ek@mail.ru,
assilova.aizhan@mail..ru

OTtnegaraHo B
M3J1aTENBCKOM
LIEHTPE KypHaJa
«TpaH3uTHast 3KOHOMHUKa»

O©Tpanzumnas sxkoHoMuKa

2026

//

o

Shi Xiaofan, Mynzhanova G.,
Nurmagambetova A.

Risk Identification and Ethical Governance
in Al-Driven Dynamic Pricing: Balancing
Short-Term Revenue and Long-Term
Brand EQUILY.......cccoovieiiriee e

MAKPOOKOHOMMYECKASA
HOJIUTUKA

Guo Zhuojian

How Host Country Political Stability
Affects Project Schedule Attainment:
Evidence from CNPC's Operations in Iraq
and Kazakhstan............cccceveveneeiciiicnnnnens

Wang Han, Byi1ar6aeBa A.A.

Analytics and Education Platforms as a
Personalized Learning Experience: China's
EXPEIIENCE......ovvee i

Niumingjing, Shakirova A.D.

Institutional Support for Academic Staff
Professional Development amid Higher
Education Digital Transformation: Kazakh-
stan and China.........cccooevvvieinenereee e,

HMHCTUTYTbI 1 9dKOHOMHWYECKOE
PA3BUTHE

Cui Fukun, Zhanibekova G.,
Zhussupova Zh.

Artificial Intelligence and Virtual Reality:
the Economic Efficiency of Digital Content

CBEICHUS 00 aBTOPAX.....evrvveveeeeerririirrenineneas

Uudopmarust o0 wieHaX pemaKIMOHHOM
KOJUTETHH. ... veeveieeeieenieeseeeneesseeseeesesenseenseennes

TpeboBaHUs K COAEpKAHUIO H odopmIIe-
18070 (0T o8 121 k<  CHUT

64

78

88

102

116

128

130

131


http://tranzit-as.lms.kz/
mailto:aizhan@mail..ru

B.K. PATOCTOBEII - 100 JIET: HACJIEAUE KJIAC(;HqECKOﬁ METO-
JO0JIOI'nU B TU®POBOM AHAJIM3E JEJIOBOU AKTUBHOCTH

B ucropun nro0oif HayKd €CTh JTUYHOCTH, YbH HICH U TPYABl ONPEACISIOT
pa3BUTHE LIENBIX HalpaBIeHU Ha NecATHIETHs BHepea. B kazaxcTaHCKOW SKOHO-
MHYECKOH HayKe TakoWl (pUTypOM SBISIETCSA JTOKTOP SIKOHOMHUYECKUX HAyK, Impodec-
cop Bukrop KoncrantunoBuu PamocroBer (1926-1998), ube 100-neTrie HaydHAS
o01mecTBeHHOCTh 0TMedaeT B 2026 rony. Ero ums crout B psay coszgareneil Halu-
OHAJIBHOH HIKOJBI OyXraiarepckoro ydera u ayaura. OH aBrop 6osee 390 HaydHbIX
myOIMKaIviA, CpeId KOTOPhIX 36 yueOHUKOB, IO KOTOPHIM YYHIIHCh HE TOJIBKO CTY-
nentsl Kaszaxcrana, Ho u Bcero Coperckoro Coro3za. B cratbe momuepkuBaercs
KJIACCUYECKOE HACJIEeIUe YYEHOTO C COBPEMEHHBIMU HCCIIEZOBAaHUSIMH B OOJIACTH
aHaJw3a AeJIOBOW aKTHBHOCTH MIPEATIPHSATHSL.

Buxrtop KoncrantuaoBuu Panoctoser poawics 16 mas 1926 rona B cene Ba-
CHJIbEBKA 3aIllOpPOXKCKOM 00J1acTH B ceMbe OyXrajaTepa U yUUTEIbHUIBL. TpyaoByIO
JesITebHOCT Haval ¢ 14 ner. [Ipomen myTh OT c4eTOBOIA 0 TIABHOTO OyXranTe-
pa peciryOIMKaHCKOH OpraHW3alliy, IpernoaaBaTels, npodeccopa. B 1958 romy ¢
OTIIMYMEM OKOHYMII BcecorosHblil 3a0uHbli skoHOMHYecKuit HHCTUTYT. C 1960 ro-
Jla — Ha TpernojiaBaTelibckoi padote B Kasl'V, 3ateM B AlMa-ATHHCKOM HHCTUTYTE
HapoaHoro xo3sicTBa (AMTHX). B 1971 roxy yTBepkIeH B YUCHOH CTENEHH JOK-
TOpa SKOHOMHUYECKHUX HayK — MepBbIM B KazaxcraHe mo OyxranrepckoMy ydery. 25
JeT 6ecCMEHHO BO3ITIABIISUT KPYMHEHIyo kadeapy OyXxraaTepckoro ydyera U aHa-
JIN3a XO3IUCTBEHHOH JeATEIEHOCTH, 12 JIeT ObUT JEKAaHOM YYEeTHO-9KOHOMHUYECKOTO
¢akynsTeta. [To1 €ro pyKoBOJICTBOM MMOJATOTOBIEHO 52 KaHauAaTa Hayk [1].

B.K. PagocroBen — ojjuH U3 pa3pabOTYMKOB CUCTEMBI HAJIOTOBOTO y4yeTa B Ka-
3axctane. OH y4acTBoBan B cosnaHuu HamoroBoro konmekca PK, 3akonoB «O0
AyJTUTOPCKOU JIeATeNbHOCTHY, «O OyXTajaTepcKoM ydeTe», Ka3aXCTaHCKUX CTaH-
naptoB yueta. B Hos6pe 1992 roga oH co3nan ayauropckyro Gupmy «lleHTpayanm
— OIIHY W3 TIEPBBIX HE3aBUCHMBIX ayIHTOPCKHUX OpraHm3aunuii B pecmyOmuke. Ero
HAyYHBIC 3aKIIOYCHUS JIETTH B OCHOBY 3aKOHOIIPOSKTOB IEPEXOTHOTO MEpHOAA.
OTO UMEJIO KOJIOCCAIbHOE 3HAYeHUE ISl (POpMHUPOBAHUS PHIHOYHOM MH(PACTPYK-
TypHl He3aBucHMOro KazaxcraHna.

Komnern u yuennku Ha3sBanu ero «llarprapxom kazaxcTaHckoro yderay. [1o
BociomuHanusM mnpogeccopa C.C. Carybannuna, PamoctoBer) ObUT «4eTOBEKOM
TUTAaHUYECKON PabOTOCIIOCOOHOCTH, ¢ aHATUTHIESCKHM CKitagoM ymax [1]. «IlIkomna
npodeccopa PagocToBma» — 3T0 menoe MOKOJIEHHE CIIEIHATNCTOB, BO3TIABIISIONINX
Kadenpsl, (aKyIbTETHI, BY3bl U ayauTopckue pupmel mo Bcemy Kazaxcrany. [laxke
B Tpyzxuble 1990-e romel oH coxpaHsn kKadeapy, HpoaoDKal MUCaTh YYSOHHKH,
aJanTUPOBAIT YYET K MEXAYHAPOJHBIM CTaHIapTaM.

IIpyHUMIIHANBHBIM AJI pa3BUTUS METOOJIOTMH aHAJIM3a XO03AMCTBEHHOHN nes-
TEJIBHOCTH CTANO M3aaHHoe B 1997 rogy yuebHoe nmocobre «DUHAHCOBBIN U yrpaB-
JICHYECKHUH yUeT Ha MpenpHuiaTuiy». B aToli paboTe ObUIa HE MPOCTO M3TI0KEHA TEX-
HUKA BEICHUS CUCTOB, a MO CYTH, 3AJI0KCHA KOHICIIHS, Te OyXranTepcKuid y4aeT
nepecraeT ObITh CAaMOIICIIBIO U MPEBPAIAeTCs B KIIFOUEBOW UCTOYHUK MH()OPMAITUH
IUTs yripaBieHus Ou3zHecoMm. VIMEHHO B 9TOM TpyIe pa3BHBACTCS TE3UC, CTABIIHI
KpacyrodbHBIM ISl TOCIEAYIONINX HCCICIOBAaHUI B 00JaCTH 3KOHOMHUYECKOTO
aHalm3a: y4eT JOJDKEH ObITh OPUEHTHPOBAaH Ha pe3yNbTaT, HAa MpUHATHE dPPek-
THUBHBIX YIIPABICHYECKUX perneHuit [1].

DTOT Te3HC MOITYYUII Pa3BUTHE B PYHIAMEHTAIBHBIX TPYAAX 110 (HHAHCOBOMY
aHanuzy. B wactHOocTH, B «Metoauke (uHaHcoBoro anamm3a» A.Jl. Illlepemera,
P.C. Caiidpynuna u E.B. Heramesa neranbpHO MpecTaBlieHa CUCTEMa MOKa3aTeme
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JICIIOBOM aKTUBHOCTH, BKIFOYasi KOA(GGHUIIMEHTH 000paurBaeMOCTH aKTHBOB, 3aIa-
COB, IeOUTOPCKOM M KPEeAUTOPCKOM 3aJ0KEHHOCTH, a TaKKe METOJIbI ()aKTOPHOIO
aHanm3a peHtabenbHOCTH [2]. ABTOpPBI MOJYEPKHUBAIOT, YTO IEIOBas aKTHBHOCTH
MPEINPHUATHS TPOSIBISETCS B CKOPOCTH 000POTa CPEICTB M HETIOCPEICTBEHHO BIIH-
sieT Ha (PMHAHCOBBIE PE3yIbTATHI.

OTedecTBEHHbIE YUEHBIE TAK)KE€ BHECIU 3HAYUTENbHBIN BKJIAJ B pa3BUTHE Me-
TOJIOJIOTHN aHam3a JaeioBoi aktuBHocTH. K.III. JlroceMOaeB B yueOHHKE «AHAIH3
(UHAHCOBOW OTYETHOCTH» CHUCTEMATH3UPYET MOIXOMABI K OICHKE NEOBOM aKTHB-
HOCTH HAa OCHOBE JTAaHHBIX OYXTalTePCKOH OTYCTHOCTH, aJalTUPYsS KIaCCHYCCKHE
MeToabl K KaszaxcranckuMm ycimoBusMm [3]. P.E. xanmanio B «DKOHOMHYECKOM
aHaJlM3e» paccMaTpHUBAET JEJIOBYIO aKTUBHOCTh KaK KOMIUIEKCHYIO XapaKTepHCTH-
Ky 3((peKTUBHOCTH UCTONB30BAHUS PECYPCOB, BKIIOUAs aHAJIN3 000pavyuBaeMOCTH
KaruTajga i IpOIOKATEIBHOCTH ONEPAIMOHHOTO ITUKIIA [4]. DTH paboThI CO3Mat0T
TEOPETHUECKYI0 0a3y AJi COBPEMEHHBIX HCCIEOBaHUHN, B TOM YHCJIE B YCIOBUAX
unpoBoil TpaHchopMaI.

CeronHsi, B 910Xy HCKYCCTBEHHOTO MHTEIUICKTa U IU(POBOH TpaHC(HOPMAIIUH,
uznes PamoctoBna o ToM, 9TO yUeT JOJDKEH paboTaTh Ha pe3ynbTar, 00peTaeT HOBOE
3By4danue. CoBpeMeHHbIE MCCIIeOBaHUA B 00JIaCTH aHaIM3a JAEJIOBOH aKTUBHOCTH
MPEeNIPUATUS IPEBPAILAIOT AHAINU3 U3 HHCTPYMEHTa KOHCTaTalluy MPOLUIOro B UH-
CTPYMEHT IPOrHO3upoBaHUs. VICKYCCTBEHHBIM MHTEIJIEKT HE OTMEHSET Kiaccuye-
CKHe TIPUHIUIIBI Y4eTa, a 000raiaeT ux — TOYHO TaK ke, KaK KypHaJIbHO-OpAepHast
¢dopma, BHeipeHHas PamocToBiieM, Obljia m1aroM Brepes Mo CpaBHEHHIO ¢ MEMOPH-
QTFHBIMH OpZepaMu. MeTomoIoTHIeCKH TOAX0 ] mpodeccopa — amanTaist MexX-
JYHApOAHBIX CTAHIAPTOB K MECTHBIM YCJIOBHSAM, HEpa3pbIBHAS CBI3b TEOPUHU C
MIPAKTUKON — OCTAETCsI BOCTPEOOBAHHBIM.

Ponw muunoctu B.K. PagocroBiia B nctopun Ka3axcTaHCKOTO y4eTa U ayauTa
TpyAHO TepeorieHuTb. OH co3nan ¢yHIaMeHTalbHbIe y4eOHUKH, BOCIIMTAN Hayd-
HYIO IIKOJIy, Y4aCTBOBaJI B (JOPMHUPOBAHUH 3aKOHONATEIBHOM 0a3bl HE3aBUCHMOTO
Kazaxcrana.

Hacnenne mpodeccopa — 3To HeapXuB, a KHUBas METOAOJIOTHUYECKAs OCHOBA.
Ero uzaeun o ToM, 4TO y4eT JOJKEH paboTaTh Ha Pe3yibTaT, CETOIHS Pa3BUBAIOTCS B
HCCJIEJOBAHUAX IO aHAIM3Y JEJIOBOM aKTUBHOCTH, IJI€ KJIFOUEBBIM CTAaHOBHUTCA Ie-
peXo[ K MPOTHO3HOMY YIIPABICHUIO Ha 0a3e MCKYCCTBEHHOTO MHTEIUIEKTa U OOIh-
X JaHHBIX.

B cBoeili mocienHeil npuxku3HeHHOW MyOnukanuud — crathe «Yuer! YauBu-
TEJbHO MHTEpecHO!» (KypHan «brojutereHs Oyxrairepa», Ne 50, nekabpp 1997 ro-
na) — npodeccop mucan: «[loMHUTE, APY3bs, YTO JIIOOOBH, My3bIKa U OyXranrep-
CKHii yueT — Beunbl!» [5]. DTu cioBa craiu kpsutaThiMd. OHH OTPAKAIOT TIIyOOKYIO
yOEKICHHOCTh YIEHOT'0 B HEMPEXOISIICH [IEHHOCTH Y4eTHOH npodeccuu. Ceroaus
9Ta (hpaza MOXKET ObITh JIOTIOJTHEHA: BEUHBI U HEMIPEXOAIIN T€ MPUHIIAIIBI CHCTEM-
HOCTH W TPAKTHYECKOW OPHEHTHPOBAHHOCTH, KOTOPBIC OH 3AJI0KUJI B OCHOBY Ka-
3aXCTAaHCKOM IIKOJIbI SKOHOMHYECKOTO aHaiu3a. VICKyCCTBEHHBIH HHTENJIEKT H
OUQPOBEIE TEXHOJIOTUH HE OTMEHSIOT KIACCHYECKHE MPHHIUIEI ydera, a obora-
IIar0T UX — OTKPbIBass HOBBIC T'OPU3OHTLI JJIA aHaJIU3a HCHOBOﬁ AKTUBHOCTH.

A . ®pogosB, maructpanT 1 kypca, Yausepcuret «Typam»
N.B. Cene3nea, [{upexrop Briciiell mkoss! (pHHAHCOB U yueTa
JOKTOp SKOHOMHYECKHX HayK, pogeccop

A.A. Catmyp3aeB, TOKTOp SKOHOMHYECKUX HAYK, Ipodeccop
VYuusepcutet «Typan», r. Anmatsl, Kazaxcran
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NHOPOPMAIIMOHHO-UCCJIEJOBATEJIBCKOE OBECITEYEHHE
HMHBECTHUIHMNOHHBIX ITPOEKTOB: IOHATUE U 3HAYEHUE

AHHoOTauus. B craThe nccnenyroTcs TEOPETHUECKHE U MPAKTHYECKHUE ac-
MeKThl WHOpMAIMOHHO-UccIIenoBarenbekoro odecrneuenus (MMO) maBecTH-
LIUOHHBIX MPOEKTOB B YCIOBUAX NU(POBU3AIMY U IKOHOMUYECKOH quBepcudm-
kaumu Pecrybnuku Kazaxcran. PackpeiBaerca cymuocts MO kak KomIuiekc-
HOW CHCTEMBI, OXBaTHIBAIOIIEH BCE 3Talbl MHBECTHLHOHHOIO LUKJIA — OT 3a-
POXIEHUSI WAEU 0 MOCTIPOSKTHOrO MOHUTOpUHTa 3 deKkTHBHOCTH. B paborte
noJipobHO paccmarpuBarotcst kimroueBble pyHkun MU0, Bkimouas uaeHTHU-
KaLHUIO MEPCIEKTUBHBIX PHIHOYHBIX HHII, OLIEHKY U IIPOrHO3MPOBAHUE PHUCKOB,
pa3paboTKy TEeXHHKO-3KOHOMHUYeckux obocHoBanuil (TD0), a Taxke MUHUMU-
3a1ui0 HHPOPMAITMOHHON aCHMMETPHUH JIJIsl IPUBJICYEHUS] MHOCTPAHHOTO KallH-
tana. Ocoboe BHUMaHUE YAETIEHO POJM COBPEMEHHBIX HU(PPOBBIX TEXHOJIOTHH
(ConpIIMX TAaHHBIX, UCKYCCTBEHHOI'O MHTEJUIEKTA U CUCTEM MOJAEPKKU MPUHS-
THSI PEICHNH) B TIOBBIIIIEHUN TOYHOCTH TIPOTHO30B U CHIKEHUH WHBECTUIIMOH-
HBIX pUCKOB. Ha ocHOBE CpaBHHTENHHOIO M CHCTEMHOIO aHalW3a 3MIHUpHUE-
CKHX JNaHHBIX MexayHapomHbix opranmszanuii (UNCTAD, OECD) u oreue-
CTBEHHOH CTAaTHUCTHMKHM IIOKa3aHa MpsMasi KOppessiuys MEeXIy YpOBHEM Ipopa-
OOTKHM aHAIMTHYECKON 0a3bl M MHBECTUIIOHHOM MPHUBIEKATEIBHOCTHIO CTPAHBI.
Jloka3bpIBaeTcsi, 4TO YCHEIIHOCTh PeaIn3allil MHBECTHULMOHHBIX MPOEKTOB 3a-
BUCHT HE TOJIbKO OT 00BbEMa BIIOKEHHOTO KanuTala, HO U OT [IIyOWHBI 3HAaHUU U
KadecTBa MHQOpPMAIIMY, Ha KOTOPBIX CTPOUTCS BECh MHBECTUIIMOHHEBIN ITpoIiecc.
B snoxy nudposoit Tpanchopmanuyn 3KOHOMHUKH 3HAYHMMOCTH WH(OPMAIMOH-
HO-HCCIIEI0BATENILCKOro o0ecredeHusi OyleT TOJIbKO HapacTaTh, 4yTo TpeOyer
CHUCTEMHOTO MOAX0/1a K (POPMUPOBAHUIO AaHATTUTHYECKON Oa3bl.

KiaroueBble cioBa: MH(OPMAIMOHHO-HCCIIEIOBATENBCKOE OOECTIeueHNUE,
WHBECTULMOHHBIE IPOEKTHI, LU(PPOBU3ALMUS, OLECHKA PHUCKOB, TEXHHUKO-
HKOHOMHYECKOEe 000CHOBaHNE, HHPOPMATMOHHAS ACHMMETPHSL.

BBenenue. OHUM U3 KIIFOUEBBIX (PaKTOPOB YCTOHYMBOTO 3KOHOMHYECKO-
IO Pa3BUTHS U CTPYKTYPHOH MOJICPHH3AIMY HAIMOHATIHHBIX IKOHOMHUK BO BCEX
CTpaHax MHpa MPUHITO CUUTATH MHBECTHIIMOHHYIO JIESTeTbHOCTD. [IpsiMbie WH-
BECTHIIMM B WH(PACTPYKTYPHBIC IMPOCKTHI, 00PadaTHIBAIONTYIO ITPOMBIIIIICH-
HOCTb, & TAKXKE B YCIOBEUYCCKUI KANWTaJ TMO3BOJISIOT OMPEIEIUTh JOITOCPOY-
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HYI0 KOHKYPEHTOCIIOCOOHOCTh SKOHOMHKH TOCYAapCTBa U BO3MOXKHOCTH HHTE-
rpalii B MEeXIYHAPOIHbIE TII00ATBHBIE PHIHKK C 00ECIIEYeHNEM yCTOMIHUBOTO
pasButus. s Pecnybnuku Kasaxcran — ctpanbl, HaxosImeicst Ha MyTH 3Ha-
YUTENBHONW TUBEPCH(PHUKALUN 3KOHOMUKU U OOpHOBI 32 MPUBJICYCHHE MPAMBIX
WHOCTPAHHBIX MHBECTHUIINH, — 3TO MMPHUOOpPETAaET 0cOO00E SKOHOMUYECKOE 3HAUe-
HUE.

Hannune ¢puHAHCOBBIX pecypcoB M ONaronpUsSTHBIX WHCTUTYLIHMOHAJIBHBIX
YCIIOBHUII HEe BCEr/la TapaHTHPYeT yCIIeX WHBECTHUIIMOHHBIX MPOEKTOB HA ITpPaK-
THKE. BBICOKUI ypOBEHb HEONPEAEIEHHOCTH BHEIIHEW Cpelibl, BOJATUIBHOCTh
MHUPOBBIX PBIHKOB, a8 TaKXXE MOJUTHYECKUE PUCKU TPEOYIOT MOMOTHUTEIBHBIX
WHCTPYMEHTOB yIpaBieHUs. B 3Toli mapagurme Kio4eBbIM (DakTopoM ycmexa
sIBISIETCSl HH(pOpMaITMOHHO-UCCIenoBaTenbckoe obecreuenue (MMO), crmoco6-
CTByIOIIEee (POPMUPOBAHMIO CHCTEMHOW OCHOBBI JUISi MPHHATHS yIpaBiicHUe-
CKMX pelieHuil. Hammume nOCTOBEpHOM, MONHOW M aKkTyalbHOW HMH(OpMAaIUH
CTAaHOBUTCS HE MEHEe BAKHBIM PECypCOM, YeM KalMTal WA IPOU3BOJICTBEH-
HbIE MOIITHOCTH.

I'moGanbHas SKOHOMHYECKAsE MBICTb POPMUPYETCSl YCTOWYNBBIM BHUMAHU-
eM K WH(OPMAIIMOHHBIM acleKTaM HHBECTHUIIMOHHBIX MPOEKTOB. MHBecTHIH-
OHHOE HCCIIEJIOBaHNE B 3apyOeKHON TUTepaType ONpeAesieTcs KaK JeTalbHOe
W3yYCHHE W aHaJM3 Pa3lMYHbIX (PMHAHCOBBIX WHCTPYMEHTOB, PHIHKOB M TCH-
JICHIIMH, KOTOpPBIE IOMOTAI0T HHBECTOPaM MPUHUMATh 000CHOBAaHHBIE PELICHUS
[1]. 3HaunTeaBHYIO POJIb B JAHHOM KOHTEKCTE HIPacT pa3pabOTKa TEXHHKO-
SKOHOMHYECKHX O00OCHOBAaHHI, OCHOBAaHHBIX Ha OILIEHKE MPAKTHUECKOW peaiu-
3yEMOCTH MPEATIAraeMoro IjiaHa WA MPOeKTa, BKIIOYAIOIIel aHaIu3 ero Ku3-
HECITOCOOHOCTH | ONpe/IelicHHe BepOoATHOCTH yerexa [2]. B tpyaax M. IMopre-
Pa KOHKYpPEHTHBIE TIPEUMYIIECTBA PACCMATPUBAIOTCS B HEMOCPEICTBEHHOMN CBSI-
3 C KaYeCTBOM aHAJTMUTUYECKON 0a3bl M HAJIMUMEM CHUCTEMHON MH(pOpMAaIUH O
pbiHKax, wuHcTUTyTax W puckax [3]. k. X. Jlanuunr, passuBas OLI-
napagurmy, yoeaureabHo 000CHOBAN 3HaueHUEe WH(POPMAIIMOHHON CpPEeIbl Kak
OJTHOTO M3 KIIOUEBBIX (PaKTOPOB, CIIOCOOHBIX OMPENENSATh BHIOOP CTpaTerHu
OCYIIECTBICHUS MEXTyHapOAHBIX HHBecTHIHH [4]. Bomee Toro, k. CTuriuil 1
b. I'punBanpg 0TMEUANH, YTO YPOBEHb JOCTYMHOCTH WH(GOPMAITUHN OTpEAeIseT
YpOBeHb WHPOPMAIIMOHHOW aCHMMETPUH Ha PBIHKE U TaKUM 00pa3oM OKa3bIBa-
€T 3HAYUTEJbHOE BIMsHUE HAa 3()(HEKTUBHOCTD pacrpeeeHUs] SKOHOMUIECKUX
U TeXHHYECKUX pecypcoB [5]. Pomb mudpOBEIX TEXHOIOTHH B MOBBIIICHUH Ka-
YecTBa MHBECTHIMOHHOTO aHAJM3a MOAPOOHO PaccMaTpHUBAETCS B COBPEMEH-
HBIX padoTax Mo TEOPUH M MPAKTHKE MHBeCTUpoBaHHs [6]. B oTedecTBeHHOM
Hay4YHOW JIUTEpaType JaHHas MpoOIieMaTHKa IMOTyYHiIa IMIUPOKOe OTPakKeHHE B
paborax I'.C. CetitkaceimoBa, M.C. Canapramuesa, )K.A. KynekeeBa, ocBs-
MIEHHBIX HMCCIIEJOBAHUI0 WHCTUTYIIMOHANBHBIX U MPAaBOBBIX OCHOB MHBECTHUIIU-
OHHOU nesTensHOCTH B PecmyOmuke Kaszaxcran [7], a Taxke B Tpymax B. C.
MpeIp3anueBa 1o SKOHOMHUKE U YIIPABICHUIO WHBECTHIHAMH [8].

WndopmannonHo-Mcciaeq0BaTebCKoe O0ecedeHne BBICTYHNAeT B POJH
CBSI3YIOIIETO 3BE€HA MEX]y T€OpHeH M MPAKTUKOW yNPaBICHUS WHBECTHIHSIMH
[9]. OHO mOMoTaeT HHBECTOpPaM M rOCYAapPCTBEHHBIM OpraHaM ONpeIelIsTh ep-
CIIEKTUBHBIC HAIPABJICHUs BIIOKEHUH, IPOTHO3UPOBATh U3MEHEHHUS PBIHOYHOU
KOHBIOHKTYPBI, OLIEHUBATh PUCKU M pPa3padaThiBaTh CTPATETHH JOJTOCPOUIHOTO
pa3Butus. B MexxIyHapoIHOW MPAKTHKE JaBHO MPU3HAHO, YTO Ka4eCTBO aHAIIH-
THYECKOW 0a3bl MPSMO KOPPETHpPYyeT ¢ 00bEMOM IMPUBJICKAEMBIX WHBECTHUIIHUH.
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Tak, uccinenoanus BecemupHoro 6anka m OOCP mokas3sIBaroOT, 94TO MpoO3pad-
HOCTh WH(OPMAINH U HAJTHYUE PA3BUTHIX MCCIIEIOBATEIHCKUX WHCTHTYTOB SIB-
JISTIOTCS KIIFOUEBBIMU YCIIOBHAMU [T (POPMHUPOBAHUSI JOBEPUSI HHBECTOPOB.

OcHoBononararonieil npuunHoit pocta ponn MMO B MHBECTHLMOHHBIX
MPOEKTax SABJSETCS MUPPOBU3AINST SKOHOMUYECKUX TporeccoB. Ha ceromusim-
HUHW JCHb MAaCcCHB JAHHBIX ISl aHATUTHYECKOW 00pabOTKM MHOTOKPATHO Tpe-
BOCXOJHUT BO3MOXXHOCTH TPaIWIHMOHHBIX METOJIOB. JTO TpebyeT MpUMEHEHUs
HOBBIX TE€XHOJIOTUHA — CUCTEM AHAIN3Aa U MOAJNCPKKU IPUHITHUS yIpaBieHUYE-
CKHX pelIeHu, aHamm3a 6ompmux ganHbix (big data), BHeApeHUs HCKYCCTBEH-
HOTO WHTEJJIEKTa U TeOMH(OPMALMOHHBIX CHUCTeM. MIHBECTOpHI B HacTOsIIee
BpEMsI OPUEHTUPYIOTCS HE TOJBKO Ha MAaKPOSKOHOMUYECKHE MMOKA3aTeNH, HO U
Ha COBPEMEHHBIE KOMIUIEKCHBIE IPOTHO3HBIE MOJIEIH, YUUTHIBAOIINE IIIUPOKUI
CHEKTp (PaKTOpOB: OT BOJATUIILHOCTHU TJIOOANBHBIX LIEH HA CHIPHEBBIC PECYPCHI
JI0 OLIEHKH IIPOEKTOB I10 MTOKA3aTEISAM HKOJIOTMYECKOW yCTOMYMBOCTH.

Takum o6pa3zom, HEOOX0MUMOCTH cucTeMHOro pazButusi MO obycnosie-
Ha COYETaHWEM BHYTPEHHHX 33/1a4 M BHEITHUX ()aKTOPOB, YTO CBUACTEIHCTBYET
o (ynmameHTanpHONH MOTPEOHOCTH MHBECTHIUOHHBIX MPOEKTOB B 3aIUTE OT
KOMMEPYECKHUX PUCKOB U HEOMPEACIEHHOCTH, a TAK)XXE B YCTOMUMBOU rocyaap-
CTBEHHOH IOJUTUKE [JIs1 MOBBILIECHUS WHBECTULIMOHHOW MPUBIEKATEIbHOCTH
cTpanbl. OCHOBHas 11€JIb JAHHOT'O UCCIIEJOBAHUSA COCTOUT B ONpEeNEHUH CYIIl-
HocTu U 3HauuMocTu MO, packpbITHH €ro MOTeHIMANA 711 HHBECTUITHOHHOMN
MPAKTUKA W OLIEHKE YPOBHS €ro BIHUAHUSA Ha A(PPEKTUBHOCTH U yCTOHUMBOE
pa3BUTHE UHBECTUIIMOHHBIX MPOEKTOB.

Marepuajabl U MeToAbl. B mHccienoBaHUM NPUMEHSIOTCS CUCTEMHBIN
NOAXOA U METOAbl CPAaBHUTEIBHOIO aHalu3a. B paMkax CUCTEMHOro Mmoaxoja
“H(OPMAITMOHHO-UCCIIEIOBATEIHCKOE O0ECIICUeHNE OIEHHBAETCS KaK KaTero-
pUsl KOMIUIEKCHBIX TIOKa3aTejel, BKIIOYalolas aHAIWTHYECKHEe, MPaBOBBIE U
OpraHMU3allMOHHBIE 37IeMeHThl. CpaBHUTENBHBIN aHAIN3 AEMOHCTPUPYET KIIIO-
YeBBIC PA3NIHYMSI MEXKIY OTE€UECTBEHHOH U 3apy0eHON MPaKTUKON TOCTPOSHUS
HNHO, a Takxe TO3BOJISIET COMOCTABUTH PE3yJIbTATHl MPOEKTOB C Pa3TUIHON
CTETIEHbIO aHAMTHYECKOH TpopaboTku. B kadecTBe smmupuyeckoii 0as3bl mc-
MOJIB3YIOTCST 0TYETHI MexyHapoaHbix opranmzauuii (UNCTAD, OECD, Bce-
MUpHBIN 0aHK), cTarucTiuka HarnmonaneHoro 6anka Pecryonmmku KazaxcraH, a
TaKKe AaHATUTUYECKHWE MaTepuajbl BEAYIIMX KOHCAJITHHTOBBIX KOMITaHUH
(McKinsey, PwC).

JKcnepuMeHTAIbHAA  YacTh. HMHpOpManuoHHO-HUCCIEI0BATENbCKOE
obecneuenue (MMMO) MHBECTUITMOHHBIX MPOEKTOB IPENICTABISIET COOOM CIOXK-
HYI0 MHOTOCTYTIEHYATYIO CTPYKTYpY, KOTOpasi MPOHU3BIBAET BECh KM3HEHHBIH
LUK BIOXKEHUH — OT NEPBOHAYAIBHOM TUIIOTE3BI 10 AE€TAILHOTO pa3dopa urTo-
r'OB II0CJIe 3aBepiiieHus padoT. Eciin panbiiie o 3Tod GyHKIKMEH MTOHUMAIH B
OCHOBHOM (DMHAHCOBBIC TMOKa3aTeld W IOPUAMYECKOE KOHCYIbTHPOBAHHE, TO
cerogusi MO npeBpaTuiioch B MHTErPATUBHBIA MEXAaHU3M, BKIIOUAIOIIUM KO-
HOMUMKY, INIpaBO, COLMAJIBHBIE ACMEKTHl U TEXHOJOTMYECKYHO SKCIEPTU3Y, —
dbopmupyst TeM caMbiM (DYHJAMEHT JIJIsl B3BEIICHHBIX U BCECTOPOHHUX YIIpaB-
JIEHYECKHX pPEIICHUH.

Ha navansnom stane UMO paboTaeT kak HHCTPYMEHT MOKMCKa U QuiIbTpa-
uu uae. biarogapst rmy0okoMy aHallM3y CTaHOBATCS BUAHBI HanOosee TUHA-
MUYHBIE OTPACIii, CBOOOIHBIE PHIHOYHBIE HUIITH M TEXHOJIOTHYECKHE HaIlpaBIIe-
HUS, TJ€ MHBECTUINHU ¢ HauOOJbIIEH BEPOSTHOCTHIO MIPHHECYT BHICOKYIO OTAA-
8
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qy. B Kazaxcrtane Ttakue W3bICKaHUS aKTHBHO BEIYTCS B OOJIACTH «3EIEHOM»
SHEPreTHKH, U(pPoBOH TpaHcHoOpMaMKU U arpoIPOMBIIIIICHHOIO KOMIUIEKCA,
9To AT HMHBECTOpaM BO3MOYKHOCTH 3a0JIATOBPEMEHHO OLICHUTH MOTEHIHAN
eIlé 10 cTapTa IPOEKTa.

[Janee Ha nepBBI IJIaH BBIXOJUT IPOTHO3HAS aHAJINTHKA U OLICHKA yS3BU-
MOCTed. B yCclI0BHAX BRICOKOW BONATHIIBHOCTH TII00ATFHON IKOHOMUKH IMEHHO
9Ta (QYHKIMSI CTAHOBUTCS TJIABHBIM MHCTPYMEHTOM 3aIlUTHl OT HENpPEABUICH-
HBIX NOTEph. Peub uaET He TOJBKO O KOJIEOAHUSIX KypCOB MIIM CTaBOK, HO U O
OPUANYECKUX KOJUIM3MSIX, IKOJIOTHYECKNX PHUCKaX, COLMAIBHON HANPKEHHO-
CTH M PEMyTalHOHHBIX THOTepsiX. TpaauiroHHbIE (HUHAHCOBBIC MOZETH, TO-
CTpOCHHBIE 0e3 yuéTa 3THX MEPEMEHHBIX, 3a4acTyI0 Jal0T cOOM, TOr/a KaK co-
BPEMEHHOE HCCIIEI0BAaTENBCKOE COIIPOBOXKACHUE I03BOJISIET NpopaboTaTh He-
CKOJIBKO CIICHApPHUEB Pa3BUTHsI COOBITHI U BHIOpATh HanOosee YCTOWYMBBIM.

Crenyromast 3agaqa MO — omeHka SKOHOMHYECKOH 11eJ1ecO00pa3HOCTH U
pa3paboTka TEXHHKO-dKOHOMHUYecKoro obocuoBanus (TDO) mpoekroB [2]. B
TaKHX JOKYMEHTaX IETallbHO IMPOMHUCHIBAIOTCS MPOTHO3BI 10 3aTpaTaM, CpOKam
OKYIIaeMOCTH U IpeJinojiaraeMoil 1oxoaHocTy. KasaxcTaHckuil ONbIT HArsgIHO
WTIOCTPUPYET, YTO UMEHHO 3/1€Ch KPOeTcsl OOJBILIMHCTBO MPOOJIEM: TaM, IIe
OTCYTCTBYET KauecTBeHHOE TOO, MPOEKTHI PETrYIAPHO CTAIKUBAKOTCS C HEKOH-
TPOJIMPYEMBIM YIIOPOXKAHWEM U 3aTArHMBaHuEeM rpadukoB. B kauectBe xapak-
TEPHOTO TpUMepa MOXHO MpuBecTH cuTyanuio ¢ Actana LRT, rne Hemocra-
TOYHO IpopaboTaHHAs aHATUTHYECKas 0a3a cTajna OJHOM M3 KIHOYEBbIX IPUYNH
MOCJIEIYIOLIEr0 MHOTOKPATHOTO pocTa pacxooB [15].

Yerséproe HazHaueHne MMO 3axmiouaeTcss B YKpEIUIEHHMH pEMyTaIlH
CTpaHbl U OOJIETYEHHWHU JOCTYyIlA K MEXIyHapOAHOMY KamuTany. 3apyOekHble
WHBECTOPBI HEM3MEHHO 00pallaloT MPUCTAIILHOE BHUMAHKE HA MTOJTHOTY CTaTH-
CTHUYECKHX JTaHHBIX, MPO3PAYHOCTh 3aKOHOJATENbCTBA M JIOCTYHMHOCTh aHaJH-
THYeCKUX MatepuanoB. Korga nadopmaiys npeacrapieHa B MOJTHOM 00bEME U
HE BBI3bIBAET COMHEHMH, ncue3aeT HHPOPMAIOHHAS aCUMMETPHS MEXAY CTO-
POHAMM, ¥ CTpaHa BBITJISIUT 3HAYMTENBHO MPUBJIEKATENbHEE JJIS TJI00AIEHOTO
Kanuraina [5].

U naxoHen, nsitast GyHKLIMS KacaeTcsl 3Tara MNOCTIPOEKTHOIO ayAnuTa — Mo-
CTOSHHOIO MOHHMTOPHHIA U COIOCTaBJIECHHS 3asBICHHBIX MOKa3aTelel ¢ peab-
HBIMH UTOTaMH. Takoil moaXo/a MO3BOJISET BOBPEMS 3aMETUTh OTKIIOHEHUS, TI0-
HATh MX NPUPOAY M M3BJEYb YPOKH JUIA OyOyIIMX MHALIUATUB. DTOT 3Tal 3a-
MBIKAeT TMPOLECC, MPEBpaAlIas €IUHUYHOE HCCIEIOBAaHHE B HEINPEPBIBHO NEH-
CTBYIOLIUI 3JIEMEHT PA3BUTHUS BCEW HHBECTHUIIMOHHOM 3KOCHCTEMBI.

CTouT OTIENFHO OCTAHOBUTHCS HA TOM, KakK MU(MPOBU3AIMS MEHIET OOIUK
HNHNO. CoBpeMeHHbIE TPOTPaMMHBIE PELIEHHsI HE IPOCTO YCKOPSIIOT 00paboTKy
JMaHHBIX, HO M KapAWHAJIBHO TOBBIMIAIOT WX JIOCTOBEPHOCTH. VHCTPYMEHTHI
MTOAEPKKY YIPABICHUYECKUX PEIICHNH, TEXHOJIOTHH pabOThI ¢ OOJIBIIMMH Mac-
cMBaMU MH(OpMaIMK U aJrOpUTMbl MAIIMHHOTO OOYyYeHHs CYLIECTBEHHO pac-
MIMPSIOT TOPU30HTHI TuIaHupoBanus [6]. Hanpumep, ucnonp3oBanue Big Data
MPU MIPOTHO3MPOBAHUM MOTPEOUTENHCKOTO CIIpOca TO3BOJISIET CBECTH K MUHH-
MyMy aHaJIUTUYECKHE OIIMOKH M CBOEBPEMEHHO CKOPPEKTHPOBATh MHBECTHIIH-
OHHYIO CTPATETHIO JO HACTYIUICHUS (PUHAHCOBBIX MOTEPb.

B kazaxcraHckoil NeMCTBUTENBHOCTH HAMEYaeTCsl YCTOMUMBBIM TpeHH Ha
3aMenieHne Kiraccudeckux moaxonoB k MHO coBpemeHHBIMH HH(POBBIMU
miatopmaMu. ['ocyaapcTBEHHBIE CTPYKTYPHBI 3aIyCKAIOT 3JIEKTPOHHBIE CEPBH-
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CBI JUTSl TyOJTUKAIIMY CTATUCTHKH, TPOIIECAYpP PETUCTPAIMU U BBIAYU pa3pelin-
TENBHBIX JOKYMEHTOB. [lapaniensHO YCHIMBAIOTCS IO3WIIMK YaCTHBIX 3KC-
MEPTHBIX IIEHTPOB M KOHCAITUHTOBBIX KOMIIAHUH, CIICIUATH3UPYIOIIUXCS Ha
MMOCTPOCHUY CIIOKHBIX aHATUTHYSCKUX MOJEICH U CIICHAPHOM IUTAHUPOBaHUH.
B urore MO mepepactaer u3 BcioMorareinbHON (DYHKINH B (pyHITaMEHTaITb-
HBIA (aKTOp, OMPEICTSIOMUN KadyecTBO HAIMOHAJIBHOTO WHBECTHUIIHOHHOTO

KiimMara.

CucreMaTu3anus

KIIIOYCBBIX

GyHKIMIH

MHPOPMAaIIOHHO-

HCCIIEIOBATENBCKOTO OOCCIICUCHUS, COOTBETCTBYIONMX MM IUPPOBBIX TEXHO-
JIOTHH U JOCTUTAEMBIX TIpakTHIecKuX 3(h(PeKTOB mpencTaricHa B Tabmure 1.

Tabmuna 1 — ®@ynkuun MO Ha 3Tanax MHBECTUITMOHHOTO ITUKIIA

DTtan UHBECTULIH-
OHHOT'O IMKJIA

KitoueBsle pyHKINN
U 33/1a4n

HHCTpyMEHTHI U
METOAbI

Osxunaemblit -
¢exr

IIpenpmBecTun-
OHHBIH (ITOUCK 1
CKPHUHUHT HICH)

Wnentudukanus nep-
CIEKTHBHBIX HUII
(«3emeHast» DHEpreTH-
ka, AIIK, IT-ouenka),
MaKpoCpel W peryis-
TOPHBIX yCIIOBHI

Anamus GOITBIIIIX
nanueix (Big Data),
BeO-CKpEeHIIMHT  OT-
pacieBbIX  PBIHKOB,
HMHBECTHULIHOHHBIE
HUHTEPAKTUBHBIC Kap-
51 (THC)

Pannee BbIsIBICHHE
MOTEHLIMANA TPOEeK-
Ta

ka 0ankosckoro THOO;

OeHUMapKUHTa KarH-
TaJIbHBIX 3aTpar
(Capital Analytics)

Iporxosuo- Cunenaproe mnporHo- | IIpemukruBHas aHa- | CHUDKEHHE BEpOST-
AHAJIMTHYECKUH 3UpOBAHHE BOJATHIb- | JIMTHKA, cTpecc- | HOCTH  HEIpeiBH-
(OTIEHKA PHCKOB) HOCTH CBIPBEBBIX II€H, | TECTHPOBAHHE, Alr0- | JIEHHBIX MOTEPh
MIPOLICHTHBIX CTABOK, | PUTMBl  MAalIMHHOTO
OIIeHKa PHCKOB o0y4eHus
TO0 u crpykrypu- | JerampHprii  pacuer | AuHammdeckoe ¢u- | MuHUMH3AIUSL
pOBaHHUE CIIEITKI CMETHOH CTOMMOCTH, | HAHCOBOE MOJENHPO- | Iepepacxona
CpOKa  OKyNaeMOCTH, | BaHHE, mudpoBsle | CPENCTB M CPHIBOB
IRR, NPV; noxaroros- | ruiar¢hopmsl CPOKOB (Hampumep,

npoektr LRT B
Acrtane — mnpumep
TOTO, Yero Clemyer
n30erarsb)

BJIOXKEHUM, MacIlTa-
OupoBaHME  JIy4IIMX
IIPAKTHK

PeTPOCTIEKTUBHBIH
aHaJM3 JaHHBIX

VHBeCcTULIMOHHBII Cumwxenne wuHpopma- | IIpo3paynas cratu- | [loBeieHne moBe-
(peanmm3anus mpo- LIMOHHON aCHMMETPHH | CTHKA, OTKpBITBIE | PHS  MHOCTPAHHBIX
eKTa) MpaBoOBbIC 0a3bl HWHBECTOPOB
TlocTrpoexTHLIH Ceepka aktnueckux | Cuctemsl 6usHec- | Hakomnenue ombita
(9kcmyaranus u rapaMeTpoB ¢ TpO- | aHAIUTHKA (BI- | mnst Oymymumx mpo-
ayzuT) exTHeIM TDO, ayauT | cHCTeMBbl), LU(PPOBOW | €KTOB

3¢ }eKTUBHOCTH Kam- | ayIuT, CKBO3HOH

[10, 11, 13, 14]

Hcrounnk: CocraBieno aBropom Ha ocHoBe aaHHeIx UNCTAD, OECD, McKinsey u PwC

Pe3yabTathl u 00cy:kaenus. [IpoBeéHHOE HCcCae0BaHUE TIOATBEP)KIAET

HalluuMe  NpAMOH

KOppEeIAannun

MEXIy YpPOBHEM

nH(pOpMaITHOHHO-

HCCJ'IC}.IOBaTeJ'IBCKOﬁ NOAACPKKHN U KOHCYHBIM YCIICXOM MHBCCTUIIMOHHBIX IPO-

CKTOB.
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Cormacao manaeiM UNCTAD, mpencraBnenasiM B «World Investment
Report 2023», B 2022 roay rino0anbHBI 00bEM MPSAMBIX MHOCTPAHHBIX WHBE-
cTUIMA cokpatuics Ha 12% u coctaBui 1,3 Tpan gomnapos CIIIA, a pa3psiB
MEXIy MNOTPEOHOCTSMH pa3BUBAIOIIMXCSA CTpaH B (UHAHCHUPOBAHUM Lesei
YCTOMUYMBOTO Pa3BUTHUS M (PAKTUYECKU MPUBJIEKAEMBIM KAalIUTAIOM PACIIUPUIICS
10 4 tpau nomtapos CIHA B rox mpotus 2,5 tpau B 2015 roxy [10]. Dto mox-
TBEP)KAAET PACTYLIYIO POJb KaueCTBEHHOW aHAIUTHYECKOW MOAJCPKKH MpU
cokparernd moo0Horo paspeiBa. MuacTpymentapuit OOCP no xauecTBy mps-
MBIX MHOCTPAHHBIX UHBECTHLIUH, B CBOIO OY€pE/b, IOKA3bIBAET, YTO MOIHOLICH-
Has peanmsauusi noreHuuana [IMN — cozmanme mopsiaka 180 Teicay paboumx
MECT €KEMECSYHO B MUPOBOM MaciuTade, 0oJiee BHICOKAsi MPOU3BOAUTEILHOCTD
U ypOBEHb OIIaThl TPyJda HAa MNPENUPUATHAX C HHOCTPAHHBIM YYacTHEM —
HaTPSMYIO 3aBUCHT OT Ka4eCTBa WHCTUTYHOHATBLHON M aHAJTUTUYECKOH CPeIbl,
B KOTOPYIO BCTPOCHBI MHBECTHIIMOHHBIC pemienus [11].

OTteyecTBEHHAsA MPAKTUKA CIYXXHUT €IIE OZHUM IOATBEPXKICHHEM 3HAUHU-
moctn MMMO. CormacHo craructuke HammomamsHoro bamka PK, mo mroram
2022 rona BanmoBoi mputok 1MW cocrasun 28 mupa gomtapos CILA, gto Ha
17,7% OGospiue, yeM rogoM panee [12]. AHATUTUKH CBSI3BIBAIOT ITY MO3UTHB-
HYIO TUHAMUKY HE TOJBKO C LIEHAMH HA CBIPHE, HO U C HOBBILICHUEM YPOBHS
WHPOPMALIMOHHOTO cepBHca JUid OW3Heca — depe3 JCSTENbHOCTh MHCTHTYTA
Kazakh Invest [17] u pa3BuTHe HHTEpHET-TIATGOPM C OTKPHITOH CTaTHCTHYE-
CKOI1 1 TpaBOBO HH(OpMAITHE.

BwMmecTe ¢ TeM U3ydeHHEe KOHKPETHBIX KEWCOB MOKA3bIBACT, YTO PE3YJITATHI
CYIIECTBEHHO BapbHPYIOTCS B 3aBUCHMOCTH OT TNTyOHHBI MMPOPA0OTKU JAHHBIX.
Tam, Toe TEXHHUKO-PKOHOMHUYECKOE OOOCHOBAaHHE OBUIO BBHINOJIHEHO IOBEPX-
HOCTHO (kak B ciiyyae ¢ Actana LRT), mpoekTbl MpakTH4ecKu 3aKOHOMEPHO
CTaJIKUBAIOTCSI C TIEPEPACXO/IOM CMETHI U 33jIep’KKaMu. B To jke BpeMsi KpyIHbIe
WHUIMATHBEI B He(TErazoBod OTpaciu — Hampumep, Ha MecTopoxaeHusx Ka-
marad ¥ TeHrus3, rie H3HavyajibHO ObUIM 3a/eHCTBOBAHBI MEXIYHapOIHbBIE
ayJMTOPBI U MPOBEACHBI MacIITaA0HbIE KOMIUIEKCHBIE UCCIIEIOBAHUS, — JIEMOH-
CTPHUPYIOT 3HAYMTENILHO OoJiee cTaOMIIbHbIC U Mpe/ICKa3yeMble pe3yabTaTsl [16].
JlaHHOE comnocTaBiieHHE HAMJIAHO MIJUIIOCTPUPYET NPSMYIO 3aBUCHMOCTH MEX-
ny xkauectBoM MO u 3 PeKTHBHOCTHIO0 HHBECTHLIMH.

Otuér McKinsey «Capital Projects 5.0: Reimagining capital-project
delivery» (2021) mokassIBaeT, YTO B CpEAHEM KPYITHBIE KallUTaJIbHbBIE IPOEKTHI
MPEBBIIAIOT 3aIUIAHUPOBAaHHBIE OOKEeT U cpoku Ha 30-45%, Torna kak mepe-
X071 Ha MOJIeTIb YIIPaBJICHUS, TOCTPOCHHYIO HA CHCTEMHOM paboTe ¢ TaHHBIMU U
MU(PPOBBIMI HHCTPYMEHTAMH, CIIOCOOEH COKPATUTh (PAKTHIECKYIO CTOMMOCTD U
cpoku peanuzanuu npoekra Ha 30-50% wu Oonee yeM yIBOUTH UTOTOBYIO JI0-
xoaHocTh [13]. Onpoc PwC cpenn CrenUaiucToB 1Mo KamuTaabHBIM TPOSKTaM 1
nHdppacTpykrype (2020) pUKCHpPYET CXOXKYIO TEHACHIHIO: 67% PECIIOHICHTOB
CUMTAIOT, YTO IU(PPOBU3AIMS B Oymxkaiiiue nBa roaa Tpaacopmupyet (29%)
0o cymiecTBeHHO M3MEHHUT (38%) oTpacib KamUTalbHOTO CTPOUTEIHCTBA, a
WCKYCCTBEHHBIH MHTEIJUIEKT ¥ MalllMHHOE OOydYeHHe BOILIHM B MATEPKY HamOo-
Jiee 3HAYMMBIX TEXHOJIOTHH IS IBYX TpETei onpomeHHbIX [14].

Takum 00pa3om, HakomIeHHBIE (AaKThl U CTATHCTUKA HE OCTAaBISIOT CO-
MHEHHUH: HHGOPMALMOHHO-UCCIIE0BATENBCKOE 00ECIIeUeHNE ABIISIETCS KPUTH-
YECKH BaKHBIM 3BEHOM, 0€3 KOTOPOTr0 HEBO3MOXHO rOBOPUTH 00 3 heKTHBHOMN
u 6e30macHON MHBECTHLIMOHHON IEATEbHOCTH.
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3aknaouenue. [loaBoast UTOT, MOXKHO C YBEPEHHOCTBHIO YTBEPXKAATh, UTO
WH(OPMAITMOHHO-NCCIIEIOBATEIHCKOE 00ecredeHne MHBECTUIIMOHHBIX MPOEK-
TOB JIaBHO IEPECTANI0 OBITh BTOPOCTENCHHON (YHKIMEH M MPEeBpaTHUIOCh B
(byHIaMEHTALHYI0 OCHOBY MpPO(EeCCHOHATBLHOTO WHBECTUPOBAHUA. DTO HE
pocTo 6a30BbIi CBOX TAONHIl M OTYETOB, a TIOJHOIEHHBIN MEXaHU3M, OXBAThI-
BAIOIINM BCE CTAJUM MPOEKTA: OT MOUCKA MEPCHEKTUBHBIX PHIHOYHBIX HUII JI0
CBEPKH KOHEUHBIX PE3yJIbTATOB C EPBOHAYAIBHBIMU PACUETAMHU.

Teopernueckue BBIKIAIKA U (PaKTHIECKUE JAaHHBIE, IPOaHATN3NPOBAHHBIC
B paMKax MaHHOW paboThl, yOSOUTENHFHO IEMOHCTPUPYIOT NPSIMYIO 3aBHCH-
MOCTh MEX]y KaueCTBOM HCCIIEIOBATEIBCKOTO COMPOBOXKACHUSI U KOHCUYHOMH
3¢ ()EeKTUBHOCTRIO BIOXKEHWIA. Beayrime MexIyHapoJHbIE OpraHU3allud —
UNCTAD, OBCP, McKinsey — ¢puKCHPYIOT YCTOHYHBYIO KOPPESIHIO: TE TOC-
yIapCTBa U KOPHOpAIUU, KOTOPhIE HHBECTHUPYIOT CPEICTBA B PA3BUTHE aHAIIH-
TUYECKOW MH(PACTPYKTYpPhI, HCU3MEHHO IMOJy4YaroT 00JIee BHICOKHE PE3yJbTa-
ThI B IPUBJICYCHUH U YACPKAHUU KallUTaja.

OreyecTBEHHasl MPaKTHKAa B MOJHOM Mepe MOATBEPXKAAET 3TOT BBIBOI.
YBenuuenue 00bEMa MPSIMBIX UHOCTPAHHBIX MHBECTHUIINH, HaOr01aeMoe B Ka-
3aXCTaHe B IMOCIEIHHUE TOMIBI, HENb3 OOBSCHUTHh UCKIIOYATEIHHO KOHBIOHKTY-
POl MUPOBBIX PBIHKOB. BakHEHIIyI0 poib 31€Ch CHIFPANIO MOCIEI0BATEIBHOE
MOBBIIIICHUE OTKPBITOCTA CTATUCTHYECKOW HMH(OpManuu, pacimupenue QyHK-
LMOHAaa MPOHUIBLHBIX CTPYKTYp, Takux kak Kazakh Invest, u akTuBHOE BHEI-
peHue MUQPPOBHIX KAHAIOB B3aMMOAEHCTBHUS C MMOTCHIMATBHBIMI HHBECTOPAMHU.
Bcé 310 cBUAETENBCTBYET O TOM, UYTO TOCYJApCTBO OCO3HAHHO JEJIAET CTaBKY
Ha UHQOPMAIIMOHHYIO MTPO3PAYHOCTh KaK Ha KOHKYPEHTHOE MPEUMYIIIECTBO.

B smoxy nmdpoBoit TpaHchopManuu 3KOHOMHUKH 3HAYUMOCTH WH(OpMa-
[IMOHHO-HUCCIEIOBATENILCKOTO o0ecriedeHust OyJeT TOJMbKO HapacTaTh. |Io-
OanbHasi 00phOa 3a MHBECTHIIMOHHBIC MOTOKH BHIHY)KJIAET HAIlMOHAJbHBIC Mpa-
BUTEJIBCTBA U OM3HEC-COOOINECTBA MOJAXOAUTh K (HOPMUPOBAHUIO aHAIUTHYC-
CKOI1 0a3bl CUCTEMHO U BIyMYUBO. B 0003puMOii IepcreKTUBE UMEHHO TIyOu-
Ha MPOPabOTKK JaHHBIX U JIOCTOBEPHOCTh MPOTHO30B CTAHYT TEMHU KPUTEPHS-
MH, TI0 KOTOPBIM OYJyT OLIEHUBATHCS YCTOMYUBOCTH M MPUOBUILHOCTD JIFOOBIX
MIPOEKTOB.

TakuMm 00pa3oM, KOHEUHBIH yCIIEX MHBECTHUIIMOHHOW JESITEILHOCTH OIpe-
JIEJSIETCS. HE CTOJIBKO pa3MepaMH MHBECTHIIMM, CKOJIBKO TEM, HACKOJIBKO Kaue-
CTBEHHOW M TOYHOU MHQOpMAaINHEH pacrojiaraeT WHBECTOP. 3HAHUE PHIHOYHBIX
MEXaHHM3MOB, IOHNMaHNUE CKPBHITBIX PUCKOB U CIIOCOOHOCTH 3arJIsi/IbIBATh 3a I'O-
PH30HT COOBITHH — BOT 4YTO IMpeBpaimaeT 0OBIYHOE BIOKECHHE JICHET B TPOIY-
MaHHYIO CTPaTEeTHI0, MPUHOCSIIYIO TTPEACKa3yeMBbI U CTAOMIIBHEIN pe3yIbTarT.
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SLIL. AKyJaud4, JOKTOpaHT
Anmvatsl MeHeIDKMEeHT Y HUBepCHUTETi, AIMarthl K., Kasakcran

HHBecTHUMSLIBIK #K00a1apAbl AKNAPATTHIK-3ePTTEYMEH KAMTAMAachI3 eTy: TYCIiHiri koHe
MaHbI3bI

Tyiiingeme. Makanana Kasakcran PecrryOnukachHEIH MUQPIaHABIPY )KOHE SKOHOMHUKAHBI
opTapanTaHABIpy JKarAaibIHIAFEl MHBECTHIMSUIBIK KoOalap/abl aKIapaTThIK-3epTTeyMEH KaMTa-
Mach3 eryiH (A3K) TeopHsIIBbIK XOHE MPAKTHKAIBIK aCTICKTiepi TepeHiHeH 3epTreseai. ABTop
A3K MoHIH WHBECTHULMSUIIBIK LUKIAIH OapiblK Ke3eHIAEPiH — MACSHBIH alFallKbl TYbIHIaybIHAH
Oacran THIMIUTIKTIH k00agaH KeHiHI1 TypaKThl MOHUTOPUHTIHE NCHIiHT1 Ke3eHIl TOJBIK KaMTH-
THIH KeIleH.i kyie perinne amansl. Kymeicta A3K-HBIH Herisri ¢GyHKUUsIaphl, COHBIH 1HTiHIE
MIePCTICKTUBAIB HApBIKTHIK TayallalapAbl aHBIKTAay, ToyeKeNAepAi >KaH-)KaKThl Oaraiay >XoHe
aljiplH  aja OoipKay, TEXHHUKANBIK-DKOHOMHKaNBIK Herizgemenepai (TOH) camansl o3iprney,
COHJIAli-aK INeTeNAIK TiKeNell KamuTaingpl TapTy YIIiH aKmapaTThIK acCHMMETPHUSHBI OapbIHIIA
azaifTy Macenernepi erxei-TerKeiii KapacTeIpblIasl. bomkaMaapIpIH DaNIIriH apTTEIpyia KoHe
MHBECTHLMSUIBIK TOYEKENAepai TOMEHICTYIE 3aMaHayd LUQPIBIK TEXHONOTHIApIbH (YIKeH
JIEPEKTEp, KACAHIbI MHTEIUICKT KOHE 0acKapylIbUIBIK LICMIiMIEpIl KoJaay Kyienepi) pesniHe
epekure Hazap aymaapbiiaasl. Xansikapaislk yidbimaapasi (UNCTAD, OECD) »koHe OTaHIbIK
CTaTUCTHUKAHBIH JIEPEKTEPiH CaTIBICTHIPMAIBI JKOHE JKYHeN Tangay Heri3iHae TaanaMaiblK 0a3aHbl
IIBICBIKTAY AEHTeHi MEH eJIAiH MHBECTHLVSUIBIK TapTHIMIBUIBIFBI apachIHIAFb! TiKenel Koppeis-
st kepcetireH. COHBIMEH Katap, aBTOp MHBECTHIMSUIBIK XKoOalapabl CITTI )KY3ere acelpy TeK
CAJIBIHFAH KalUTall KeJieMiHe FaHa eMeC, COHJai-aKk KaObUIJaHFaH IICIIIMACPIiH HETi3iHIe
JKAaTKaH aKIapaTThIH canackl MeH OUIIM TepeHJiriHe TiKeleH Tayenmi eKeHiH FhUIBIMU TYPFBIIaH
HAaKTBl Jonenaeifi. OKOHOMUKAHBI LUQPIBIK TpaHchopManusuiay AQyipiHIE aKmapaTThIK-
3epTTEYMEH KaMTaMachl3 eTYAiH MaHBI3Bl TEK apTa TyceAi, OyJ TajamamaiblK Oa3aHbl KaJbIITa-
CTBIpYFa KYHeI TOCUIIl Taam eTexi.

Tyiiinai ce3mep: akmapaTTHIK-3€pTTEYMEH KaMTaMachl3 €Ty, MHBECTHIIMSUIBIK Kobamap,
midpranabpy, Toyekenaepai Oaranay, TeXHHKAIBIK-DKOHOMHKAJBIK HETi3eMe, akmapar acHM-
METpPHSCHI.

Ya.P. Akulich, doctoral student
Almaty Management University, Almaty, Kazakhstan

Information and Research Support of Investment Projects: Concept and Significance

Abstract. The article examines the theoretical and practical aspects of information and re-
search support (IRS) of investment projects in the context of digitalization and economic diversi-
fication in the Republic of Kazakhstan. The author reveals the essence of IRS as a comprehensive
system covering all stages of the investment cycle, from the inception of an idea to post-project
performance monitoring. The paper thoroughly considers key functions of IRS, including the
identification of promising market niches, risk assessment and forecasting, the development of
feasibility studies, as well as the mitigation of information asymmetry to attract foreign direct
investment. Particular attention is paid to the role of modern digital technologies (big data, artifi-
cial intelligence, and decision support systems) in improving forecast accuracy and reducing fi-
nancial risks. Based on a systemic and comparative analysis of empirical data from international
organizations (UNCTAD, OECD) and national statistics, a direct correlation is demonstrated
between the quality of the analytical framework and the country's investment attractiveness. The
author proves that the success of investment projects depends not only on the volume of invested
capital but also on the depth of knowledge and quality of information upon which the entire in-
vestment process is built. In the era of digital transformation, the importance of information and
research support will only increase, which requires a systematic approach to the formation of an
analytical framework.

Keywords: information and research support, investment projects, digitalization, risk as-
sessment, feasibility study, information asymmetry.
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A DASK-BASED CLOUD HPC PLATFORM WITH INTELLIGENT TASK
SCHEDULING FOR SCIENTIFIC WORKLOADS

Abstract. The growing demand for computational power in scientific research
has exposed the limitations of traditional HPC systems, including high procurement
costs, low resource utilization, and steep usability barriers. This paper presents a
cloud-native high-performance computing (HPC) platform that integrates the Dask
distributed computing framework with a FastAPI web service layer, enabling unified
management and efficient execution of scientific computing tasks. The platform
supports four representative workloads — Monte Carlo simulation, matrix multiplica-
tion, fast Fourier transform (FFT), and sparse matrix solving-and incorporates an
intelligent resource-aware scheduler supporting six allocation strategies. A single-
page web interface built with vanilla JavaScript and Chart.js provides real-time clus-
ter monitoring and intuitive task submission. Performance evaluation on a 4-worker
Docker cluster reveals highly workload-dependent scalability: Monte Carlo tasks
achieve a superlinear speedup of 5.27x (131.8% parallel efficiency), matrix multipli-
cation reaches 2.40x (60.0% efficiency) with 208.99 GFLOPS, while FFT exhibits
negative scaling (0.78x) due to communication overhead overwhelming the compute
benefit. These results demonstrate that cloud-HPC suitability varies fundamentally
by workload type, and the paper provides practical deployment guidelines for each
category.

Keywords: cloud computing; high-performance computing; Dask; task sched-
uling; scientific computing; distributed systems.

Introduction. Scientific research increasingly depends on large-scale computa-
tion. Fields such as astrophysical simulation, genomic analysis, climate modeling,
and materials science routinely process terabyte-scale datasets and execute complex
numerical algorithms, placing unprecedented demands on computing infrastructure
[1] [2]. Traditional supercomputers, while powerful, suffer from fundamental limita-
tions: procurement costs reaching tens of millions of dollars, average resource utili-
zation rates of only 15-30%, and high operational complexity that requires dedicated
system administration teams.

Cloud computing offers a compelling alternative by virtualizing distributed re-
sources into elastic, on-demand pools [3]. Its core advantages-elastic scaling, pay-
per-use billing, and zero initial capital expenditure-align well with the cyclical and
bursty nature of scientific computing workloads. The evolution from Infrastructure-
as-a-Service (laaS) through hybrid cloud HPC to cloud-native HPC, characterized by
containerized deployment (Docker) and orchestration (Kubernetes), has progressive-
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ly narrowed the performance gap with traditional HPC while preserving cloud flexi-
bility [4] [5].

Among distributed computing frameworks, Dask stands out for scientific work-
loads due to its native Python integration, APl compatibility with NumPy/SciPy,
lazy evaluation with task-graph optimization, and flexible deployment modes span-
ning single-machine local clusters to distributed Kubernetes clusters [6]. Unlike
Apache Spark, which targets general-purpose data processing, Dask is purpose-built
for the numerical Python ecosystem and minimizes code migration effort for scien-
tific users.

Research Gaps and Contributions. Existing cloud HPC solutions exhibit several
shortcomings: scheduling algorithms are often designed for traditional HPC envi-
ronments and fail to account for cloud-specific dynamics such as VM startup latency
and resource elasticity [7]; resource allocation strategies typically optimize a single
dimension (e.g., minimizing execution time or maximizing utilization) without holis-
tic multi-factor optimization; and usability barriers remain high, with deployment
and configuration requiring specialized expertise and lacking intuitive graphical in-
terfaces [8].

To address these gaps, this paper makes the following contributions:

Platform Design: A complete cloud HPC architecture integrating FastAPI,
Dask, MySQL, and a vanilla-JS web frontend, supporting end-to-end task lifecycle
management.

Intelligent Scheduling: A modular scheduler with six configurable strategies
(auto, load-balance, CPU-first, memory-first, throughput-first, latency-first) and
adaptive task splitting based on real-time worker load.

Empirical Performance Characterization: Systematic benchmarking across four
scientific workload types, quantifying the relationship between task parallelizability
and cloud-HPC suitability.

Deployment Guidelines: Data-driven recommendations for selecting single-
machine vs. distributed execution based on workload characteristics.

Methodology

System Architecture. The platform adopts a four-layer architecture, depicted in
Figure 1.

The platform adopts a four-layer architecture. The Presentation Layer is a sin-
gle-page application implemented in vanilla HTML, CSS, and JavaScript with
Chart.js, providing real-time cluster monitoring (auto-refreshing every 10 seconds),
task submission forms with dynamic parameter configuration, a sortable task history
table, and an embedded Dask Dashboard iframe. The Business Logic Layer, built on
FastAPI, exposes RESTful endpoints for cluster status queries, task CRUD opera-
tions, and benchmark data retrieval, with async/await enabling non-blocking han-
dling of concurrent submissions.

The SmartScheduler module performs resource-aware task allocation. The Per-
sistence Layer uses MySQL 8.0 with SQLAIchemy ORM, storing task metadata
(type, status, parameters, progress, result), execution timing, and scheduling details
(strategy, optimized task count) with connection pooling (pool_size=10,
max_overflow=20).
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Figure 1 — Four-layer system architecture

Note — compiled by the authors based on the source [3]

Technology Stack

The technology selection balances three competing priorities. Development ve-
locity: the entire stack operates within the Python ecosystem-compute functions de-
fined in FastAPI route handlers are directly serializable to Dask workers. Operational
simplicity: a single HTML file with embedded CSS and JavaScript requires no bun-
dler or CDN dependency beyond Chart.js; deployment consists of a five-step bash
script (deploy.sh) that installs dependencies, initializes MySQL, and launches the
Uvicorn server. Performance: FastAPI's async architecture handles concurrent task
submissions without thread-pool exhaustion, while Dask’s lazy task graph and cli-
ent.map () minimize scheduler round-trips. The singleton Dask client reuses a single
TCP connection with 5-second heartbeats, avoiding per-request connection over-
head. On the monitoring path, psutil serves as a fallback when Dask's internal met-
rics endpoint is unavailable.

Scientific Computing Workloads

The platform supports four canonical scientific computing tasks spanning a
spectrum of parallelizability characteristics:

— Monte Carlo © Calculation: An "embarrassingly parallel" workload.
Random points are generated in the unit square; © = 4 x M/N. Sub-tasks are fully
independent with zero inter-worker communication. Metric: 7 estimation accuracy.

—  Matrix Multiplication: Memory-intensive, O(N*), computing C = A x B
using numpy.dot() with optimized BLAS. Dask partitions large matrices into chunks
across workers. Metric: GFLOPS =2 x N3 /t/ 10°.
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—  Fast Fourier Transform (FFT): Signal-processing workload, O(N log N),
using numpy.fft with structured butterfly operations and SIMD optimization. Metric:
GFLOPS =5 x N x loga (N) / t/ 10°.

—  Sparse Matrix Solving: Iterative Conjugate Gradient (CG) method solv-
ing Ax = b with sparse A (1% density). Metric: MFLOP/s = 2 x N2 x iterations / t /
10¢°.

MONTE CARLO

COUNT I——PIPI = 4M/N|
\

MATRIX MULTIPLY

|A[NxN] |—>| DOT |—>| GFLOPS |

RANDOM
SAMPLE

FFT
|S|GNAL|—>| FFT '—»I GFLOPSl
S
SPARSE SOLVE
ISPARSE A}—>| cG

Figure 2 — Four scientific computing workloads and their performance metrics

Note — compiled by the authors based on the source [4]

Intelligent Task Scheduler
The scheduler employs a modular architecture with four components feeding
into a central execution engine, as shown in Figure 3.

Input

Task Queue
(type, params, count)

—~

Worker Analyzer
« Resource monitoring
» Load score: avg(CPU%,
mem%)
« Health check

Smart Schedule&Core

Task Configurator
= Type recognition
« Parameter defaults
« Resource estimation

y

Strategy Selector
- 6 strategies
= Auto / user-specified

A 4
Scheduling Engine

» Task splitting
« Worker assignment
= Status tracking
« Result aggregation

v Output v
l Worker #2 | | Worker #N

| Worker #1 |

Figure 3 — Intelligent scheduler component architecture

Note — compiled by the authors based on the source [6]
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The scheduler employs a modular architecture with four components. Worker
Analyzer collects real-time metrics (CPU%, memory used/limit, thread count) via
Dask’s client.scheduler_info (), computing a composite load score: load_score =
(memory_score + cpu_score) / 2, where memory score = 100 x available / limit and
cpu_score = 100 — cpu_percent (ranging from 0 = fully loaded to 100 = completely
idle). Task Configurator maps task types to resource profiles: Monte Carlo config-
ured with low memory (100 MBf/task) and fine granularity, matrix multiplication
requiring high memory (500 MB/task), and custom tasks using conservative defaults
(200 MB, 1-second estimated time per unit). Strategy Selector implements six
scheduling strategies: auto (composite load score, default for general-purpose),
load_balance (lowest current load, multi-tenant environments), cpu_first (lowest
CPU usage, CPU-bound tasks), memory_first (most available memory, memory-
bound tasks), throughput (most threads, batch processing), and latency (load score x
nthreads, real-time tasks). Scheduling Engine adjusts task counts when user requests
exceed cluster capacity-reducing to 80% of maximum to maintain headroom-then
dispatches via client. map () and tracks futures for progress monitoring.

Task Lifecycle and Deployment. Tasks progress through five states: submitted
— running — completed/failed. The frontend polls /api/tasks/{id} at 10-second in-
tervals to update progress (completed futures / total_futures). When all sub-task fu-
tures resolve, the engine aggregates results-averaging m values for Monte Carlo,
computing total GFLOPS for matrix/FFT, and MFLOP/s for sparse solve-and transi-
tions to completed. Deployment uses a single bash script (deploy.sh) automating:
system dependency installation, MySQL. initialization via init.sgl, Python package
installation from requirements.txt, .env configuration generation, and FastAPI launch
via nohup on port 8000/8001.

Results

Experimental Setup

Hardware: Intel Core i5-14600K (6P+4E cores), 32 GB DDR4 RAM, Win-
dows 11. Dask cluster: 1 scheduler + 4 Docker workers, each allocated 2 CPU cores
and 2 GB memory (8 cores / 8 GB total). Software: Python 3.10.9, Dask 2024 .x,
NumPy 1.26+, SciPy 1.12+, FastAPI 0.100+, SQLAIchemy 2.0+, MySQL 8.0+.
Metrics: Speedup "S=""T" "single" "/ "T" "cluster" ; Parallel "efficiency=S/"
"N" "workers" "x100" .

Performance Results

6

Speedup (x)

Monte Carlo Matrix Multiply FFT Sparse Solve

Figure 4 — Speedup comparison across all four workload types

Note — compiled by the authors based on the source [10]
19



Monte Carlo (50M points, 10 tasks): Achieves superlinear speedup (5.27x >
4.0x theoretical linear) because 10 independent tasks distributed across 4 workers
fully utilize available cores without idle time. The per-task memory footprint is suf-
ficiently small that distributed execution reduces cache contention compared to sin-
gle-machine serial execution. 7 estimate: 3.14162562 (error: 3.30 x 107).

Matrix multiplication (5000x5000, 10 tasks): Achieves 2.40 x speedup with
60% parallel efficiency. The gap from ideal (4x) stems from inter-worker communi-
cation overhead: Dask partitions the matrices into blocks, and each worker must ex-
change partial results with peers. In single-machine mode, NumPy's underlying
BLAS library already achieves substantial parallelism (87.50 GFLOPS via multi-
threaded MKL/OpenBLAS), reducing the headroom for distributed gains. Cluster
peak performance: 208.99 GFLOPS.

FFT (10M points, 10 tasks): Exhibits negative scaling-the 4-worker cluster is
28% slower than single-machine execution. This counterintuitive result arises be-
cause NumPy's FFT implementation is already heavily optimized, leveraging CPU
cache hierarchies, SIMD vector instructions, and bit-reversal precomputation to
achieve near-peak single-core throughput. Distributed execution destroys this data
locality: serializing complex-valued arrays, transmitting over the Docker bridge net-
work, and aggregating results introduces approximately 3.5 seconds of overhead per
round, which dwarfs the ~1.09-second compute time.

Table 1 — Comprehensive performance comparison across all workloads

Workload Single 4-Worker | Speedup | Efficiency Cloud-HPC Suitability
Monte Carlo | 10.53s 2.00s 5.27x 131.80% % % % % % Excellent
Matrix 0
Multiply 11.98s 5.00s 2.40% 60.00% % % % v¢ ¢ Good
FFT 10.91s 14.00s 0.78x 19.50% % ¥t ¥ ¥ ¥ Unsuitable
Sparse 0.02455 B B B ***i‘zi& Single-
Solve machine preferred
Note — compiled by the authors based on the source [11]

Sparse CG solve (20,000 x 20,000, 1% density, 50 iterations): Completes in
approximately 24.5 ms per trial (1.64 GFLOP/s), with 100% convergence across all
10 trials. However, the sub-25-millisecond compute time makes this workload fun-
damentally unsuitable for distributed execution: Dask task serialization, network
dispatch, and result collection would conservatively exceed 100 ms-roughly 4 x the
compute time itself. The cluster would spend more time coordinating than compu-
ting. Single-machine execution with SciPy's optimized sparse solvers is recommend-
ed.

Discussion

Workload Parallelizability Taxonomy

The experimental results reveal a clear taxonomy of scientific workloads with
respect to cloud-HPC suitability:

Class | — Embarrassingly Parallel (Monte Carlo, parameter sweeps): These
workloads benefit maximally from distributed execution. Sub-tasks are fully inde-
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pendent with zero communication requirements, enabling near-linear or even super-
linear scaling. The primary optimization strategy is maximizing task count relative to
worker count to fully amortize scheduling overhead.

Class Il — Moderately Communicating (Matrix multiplication, stencil computa-
tions): These workloads benefit from distribution but suffer from data exchange
overhead. With 60% parallel efficiency, roughly 40% of cluster time is spent on
communication rather than computation. Optimization strategies include careful data
partitioning to minimize cross-worker data dependencies and using high-bandwidth
interconnects.

Class 11l — Communication-Dominated (FFT, tightly-coupled PDE solvers):
These workloads exhibit negative scaling because communication overhead exceeds
parallelization gains. The critical insight is that single-core NumPy performance is
already near-optimal for FFT due to aggressive low-level optimization (SIMD,
cache-aware algorithms). For such workloads, vertical scaling (faster CPU, more
memory bandwidth) is more effective than horizontal scaling (more nodes).

Class IV — Sub-Second Compute (Sparse CG solve, small-matrix operations):
These workloads complete too quickly (milliseconds) for distributed overhead to be
justified. The fixed costs of task serialization, network dispatch, and result collection
dominate. Single-machine execution with optimized libraries (SciPy, MKL) is the
recommended approach.

Scheduler Effectiveness

The intelligent scheduler contributes to system performance in three ways.
First, load-aware dispatching prevents "hotspot™ workers by distributing tasks based
on real-time load scores rather than simple round-robin. Second, capacity-aware op-
timization automatically reduces task counts when user requests exceed cluster ca-
pacity (e.g., preventing memory exhaustion from over-commitment). Third, strategy
diversity allows users to match scheduling policy to workload characteristics-
memory-first for large-matrix workloads, throughput-first for batch Monte Carlo
runs. Empirical measurement shows scheduling overhead accounts for less than 5%
of total execution time.

Practical Recommendations

Based on the empirical results: embarrassingly parallel tasks (Monte Carlo, pa-
rameter scans) — Dask cluster with 4+ workers; large matrix operations (>5000%) —
Dask cluster with block partitioning; small/medium matrix (<2000?) — single-
machine NumPy, FFT and tightly-coupled algorithms — single-machine
NumPy/SciPy; sub-second iterative solvers — single-machine SciPy.

Conclusion

This paper presented a cloud-native HPC platform that bridges the accessibility
gap between traditional supercomputing infrastructure and the everyday needs of
scientific researchers. By combining Dask's distributed computing capabilities with a
FastAPI web layer and an intelligent resource-aware scheduler, the platform enables
researchers to submit, monitor, and retrieve results from scientific computing tasks
through an intuitive browser interface without requiring expertise in cluster admin-
istration or parallel programming.

Systematic benchmarking across four representative scientific workloads re-
vealed a fundamental insight: cloud-HPC suitability is strongly workload-dependent.
Embarrassingly parallel tasks like Monte Carlo simulation achieve superlinear
speedup (5.27x), moderately communicating tasks like matrix multiplication benefit
moderately (2.40x), while communication-dominated tasks like FFT exhibit nega-
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tive scaling (0.78%). These results establish a data-driven taxonomy for selecting
between single-machine and distributed execution strategies.

Future work will pursue four directions: (1) GPU acceleration via CuPy and
RAPIDS integration; (2) MPI-based multi-node parallelism for tightly-coupled
workloads; (3) heterogeneous resource scheduling spanning CPU, GPU, and FPGA
resources; and (4) predictive scheduling using lightweight machine learning models
to estimate task duration and memory requirements before execution.
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Uskar Wxo’, MarucTpaHT
B. Jlapi6aes?, koMmbioTepiTik FEUTBIMAAp Goiibmmma PhD, noweHT
12 551-Mapabu ateiHarsr Kasak yITTHIK yHHBepCHTETI, AnMaTh! K., Kasakcran

Fpu1bIMH KyYMBIC JKYKTeMeslepiHe apHAIIFAH HHTeJLIEKTYaIbl TalChIPMAJIAP/ABI sKocHapJiay
myMmKkinairi 6ap Dask nerizingeri 6yrTeik HPC niiatgopmacel

Tyiiingeme. Frutbivu 3epTTeynepze ecenrey KyaTblHa JeT€H CYpPaHBICTBIH apTysl gactypiai HPC
JKYHeNepiHiH IIeKTeylIepid, COHBIH iMIiHAe JKOFaphl CaThIll aly IIBIFBIHIAPBIH, PecypcTapibl TOMEeH
Taiijianany/isl JKoHe MalIaIaHy/IbIH KYpAe Keaeprinepin kepcerti. byt makanana Dask rapareiran
ecenrey xyiecin FastAP| BeO-kp3MeT KabaTbiMeH OipikTipeTiH, OipblHFail Gackapypl XKoHE FHUIBIMHI
€CelnTey TalChlpMaNapblH THIMAI OPbIHAAYIbI KAMTaMachI3 €TeTiH OYJITKa HEri3eNreH sKOFapbl OHIMII
ecenrrey (HPC) miardopmace! ycsiabutrad. [lnatdopma TepT eKinaik KyMbIC KykTemeciH — MoHTe-
Kapro mozmenbzeyin, Matpuanblk, keoeiTy i, sxeuinam Pypee Typrennipyin (FFT) sxoHe cupek mat-
PHIIAHBI IENTY I KOJIaiIb 5KoHe alIThl 00Ty CTPaTer sIChIH KOJIAUTEIH HHTEIUIEKTYa bl PECypCTapbl
OGiNeTiH JKocTapayIbHbl KaMTHbL Banmnbai JavaScript sxone Chart.js kemerimeH sxacairad 6ip 6et-
TIK BeO-MHTEp(eiic HAKThI YaKbIT PEXUMIHIE KIACTePIIiK MOHUTOPUHITI )KOHE HHTYUTHBTI TalChIpMa-
nappl Kibepydi Kamramacel3 etefi. 4 KyMbICIIbIIaH TyparsiH Docker kimacrepinzeri eHiMILTKTI
Oaranay JKYMBIC JKYKTEMECiHE Toyenai MacmTabramynsl kepcereni: Monrte-Kapio Tamnceipmanapbt
5,27% (131,8% mapamnens THIMALTK) CyHepChI3BIKTHIK JKbUTIAMABIKKA JKETe/l, MaTPULATBIK KOOSHTy
208,99 GFLOPS-men 2,40% (60,0% Ttuimaimik) sxerexi, an FFT GaiiaHpic MIBFBIHIAPBIHBIH SCEITEy
apTHIKIIBUIBIFBIHAH aChIN TYCyiHe GaiinaHbIcThI Tepic MaciTabraymsl (0,78%) kepcereni. by Hotmke-
nep OyrTThIK-HPC yiineciMainiri )KyMbIC JKYKTEMECIHIH TypiHe OailTaHbICTBI TYOCTeilsli e3repeTiHiH
KepceTeIi KaHe MaKajla/ia 9p CaHar YIUiH NPaKTHKAIBIK OpPHATIACTHIPY HYCKaynaphl OepiireH.

Tyiiinai ce3mep: GYITTHIK ecenTeyiep; xoFapbl oHiMi ecenreyiep; Dask; Tarceipmanap st sxo-
criapiiay; FhUIBIMU €CeNTeyIIep; TapaTbUIFaH JXyHenep.

Yskan YsKyo', MATHCTPAHT
b. I[apnﬁaenz, KaHJUAT HAYK B 00JIACTH KOMITHIOTEPHBIX HAYK, IOIICHT
L2 Kasaxckuit HAIMOHATBHBIN YHUBEPCHTET MMeHH Ab-Dapadu, r. AnMarsl, Kaszaxcran

O61a4Hasi BLICOKONPOM3BOIUTEILHASI BBIYUCINTEIbHAs IU1aTdopma Ha 6aze Dask ¢ unTestek-
TyaJdbHBIM IVIAHMPOBAHHEM 327124 /LISl HAYYHBIX Pa004MX HArPy30K

AnHoTanMs. PacTynmii cripoc Ha BHIYUCIUTENBHbIC MOIIHOCTH B HAYYHBIX MCCIICIOBAHMAX BbI-
SIBWJI OTPAaHHMYEHHS TPAMIHOHHBIX BBICOKOIPOM3BOUTENBHBIX BBIYHUCIHTEIBHBIX CHUCTEM, BKIIOUAs
BBICOKHE 3aTpaThl Ha MPUOOpETeHNe, HU3KYI0 3()(EKTHBHOCT MCIIOIBE30BAHMUS PECYPCOB U Cephe3HbIE
Gapbepbl B yI00CTBE HCIONIb30BaHUS. B 1aHHOI cTaThe mpencTaBieHa oOnadHasi BBICOKOIPOU3BOIH-
TespHas BeuKcIUTeNbHas wiatdopma (HPC), koTopast HHTErpupyeT pactpesieieHHY 0 BBIYUCIUTEIb-
Hyto cpeny Dask ¢ yposHem BeO-cepBricoB FastAPI, obecrieurBast yHHGUIMPOBAHHOE YIIPABICHUAE H
a(deKTHBHOE BHIONHEHNE 33/1a4 HAYYHBIX BbIMUCICHHIL. [TnaTdopMa moaIepKuBaeT 4eThipe perpe-
3CHTAaTUBHBIC paboyYre HArpy3KH — MOJEIMpOBaHHE MeToioM MoHTte-Kapio, yMHOXEHHE MaTpull,
obIicTpoe npeodpazoBanne Pypre (BIID) u pemmenre pa3pekeHHbIX MaTPHIl — U BKITFOYAeT B ceOsl MH-
TEJUIEKTYaNIbHBIH TUIAHUPOBIIUK, YYUTHIBAFOLIMIT PECYPCHI 1 MOJUICP)KUBAOLINIA LIECTh CTPATETHil pac-
npesenennst. OMHOCTPaHHYHBIA BeO-HHTEpdEiic, CO3AaHHBIN ¢ UCMOMB30BaHHEM YHUCTOrO JavaScript u
Chart.js, obecrieunBaeT MOHHTOPHHT KJIACTEpa B PEATbHOM BPEMEHH M HHTYHTHBHO TOHATHYIO OTIIPaB-
Ky 3ana4. OleHKa Mpou3BOUTEILHOCTH Ha Kiactepe Docker ¢ 4 pabounMu y3namu MOKas3sBaeT BBICO-
KYI0O 3aBHCHMOCTh MAacCIITa0UpyeMOCTH OT pabouell Harpy3ku: 3amaun Monre-Kapio nocturaior
CBEpXJIMHEHHOTO YCKOpeHus B 5,27 paza (mapamiensHas d¢dexruBHoCcTs 131,8%), yMHOXKEHHE MaTpHI]
nocruraet 2,40 pasa (addexrnHOCTS 60,0%) ¢ 208,99 GFLOPS, B T0 Bpems kak BII® nemoncTpHpyeT
oTpunarensHoe Mactirabuposanue (0,78 pasa) M3-3a TOro, YTO HaKIIAJHBIE PACXO/bI Ha CBSI3b MPEBbI-
IIIAIOT BBIYUCIMTEIBHYIO BBITOY. DTH Pe3yJIbTaThl IOKA3bIBAIOT, YTO MPHUTOTHOCTH OONaYHBIX BHICOKO-
HPOM3BOAUTENBHBIX BBIYUCICHHUH TPUHIMIHAIGHO pa3iidacTcs B 3aBHCHMOCTH OT THma paboueii
Harpy3KH, ¥ B CTaThe NPEICTABICHbI NPAKTHYECKIE PEKOMEHIALMH MO Pa3BEPTHIBAHUIO JUI KaXKIOH
KaTeropuH.

KiroueBble ¢j10Ba: 00Ja4yHbIC BBIUKCIICHHS; BBICOKOIPOM3BOIUTENbHBIC BbruncieHus; Dask;
TUIAHIPOBAHE 33/1at; HAYIHBIC BBEIYHCICHUST; PACIIpe/Ie/ICHHbIE CHCTEMBL.
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LUAPPJIBIK DKOHOMUKA KAF JAVBIHJIAFBI YHUBEPCUTET-
BU3HEC CEPIKTECTITTH MHCTUTYIMOHAJIILIK BACKAPY:
KbITAM BU3HEC-MEKTENTEPIHIH TOKIPUBECI

Tyiiinaeme. L{udpabKk SKOHOMHKAaHBIH KapKbIHIBI TaMYBl JKOFaphl OLTiM
Oepy XKylheci MEH KOPIIOPAaTHBTIK CEKTOp apachbHIAFbl ©3apa SPEeKEeTTECTIK
TETIKTEepiH KaiiTa KapacThlpy KaKETTIriH KymeWTTi. YKacaHasl WHTEIIIEKT, Big
Data, undpmsik miatdopmanap KoHe aBTOMATTaH/BIPY TEXHOJIOTHSUIAPEI €HOCK
HAPBIFBIHAAFBI KOCIOW KY3BIPETTEP KYPBUIBIMBIH ©3repPTill, YHUBEPCUTETTEPICH
eHOeK HapbIFbIHA OeifiMaenreH MamaHmap naaspiaynael Tanman etyae. Ochl
JKarjaaiia yHUBEPCUTET-OU3HEC CEPIKTECTINH HMHCTUTYIHOHAIBIK JIEHIeH/Ie
THIMJTI 6acKapy Macelleci epeKIlie 3eKTUTIKKe ne OOJIBIT OTHIp.

Maxananoty  maxcamor — KpITaliplH JKETEKIN OW3HEC-MEKTENTEpi
TOXipubeci HeTi3iH/e YHUBEPCUTET-OU3HEC WHTETPalUAChIHBIH
MHCTUTYIIUOHAJIBIK OacKapy MOJIENbJISPIH Tajijay YKOHE OJIApJbIH THIMIIIIK
(akTOpIapbIH aHBIKTAY.

3epmmey adicmepi — 3epTTey OapbICHIHIA CAIBICTHIPMANBI KeHc-Tannay,
KOHTEHT-TaJIZIAy JKOHE CalIMaKTallFaH HHACKCTIK Oaranay 9JlicTepi KOJIIaHbBUIIBI.
3eprrey Hbicanbl petinae CEIBS, Guanghua School of Management »xoHe
Nanjing University Business School kapacteipbuiabl. WHCTUTYHHMOHATABIK
MHTErpalys JIeHrelin Oaraiay YIIiH HHAYCTPUSIBIK KeHecTepaiH KbiameTi, KPI
XKyHeci, KOpIopaTUBTIK MOAYJBICPAIH YJeci, y3aK Mep3imMJi KeliciMep jKoHe
OipyeckeH 3epTTey OpTaJIBbIKTaphl CHSIKTHI MHAWKATOPJIap Nai anaHbuIb.

3epmmey Homuoicenepi YHUBEPCUTET-OM3HEC CEPIKTECTITIHIH THIMILIIT
MHCTUTYIIHOHANIBIK 0acKapy MEXaHM3MJIEPIHIH JKyHesl eHri3uryiMeH Tikenei
OalIaHBICTBl E€KEHIH KepceTTi. MHCTUTYUHOHANJBIK WHTErpalus WHACKCI
OoiibiHIIa eH >koFapbl kepceTkim Guanghua School of Management-te (0.94),
axr CEIBS-te 0.915 nendreiiinie aHBIKTAIIbL.

3epmmeyoiy 2vlibIMU HCAHATBIEL! YHUBEPCUTET-OM3HEC WHTETPALUSICHIH
Oaranayfa apHalfaH WHCTUTYLHOHAJABIK WHTErpaunusi MHACKCIH YCHIHYBIHAA
JKOHE Kprrait OM3HEC-MEKTEIITePiHICTI MHTETPAIASHBIH HET13T1
WHCTUTYHOHAIIBIK MOJICITBICPIH alKbIHIAYBIH/IA KAThIP. 3ePTTEY HOTHXKENEpI
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Kazakcranmarer xofapel OumiM  Oepy IKYHeCiHIE YHHUBEpPCHUTET-OM3HEC
CEePIKTECTITIH CTPATETHSUIBIK IEHIel/Ie TaMBITy YIIiH KOJJaHBLTYbl MYMKIiH.

Tyiiinai  ce3mep:  uuMQPIABIK  DKOHOMHKA,  YHHUBEPCUTET-OM3HEC
MHTETPaIUsIChl, MHCTUTYIIHOHAIIBIK Oackapy, OusHec-Oiiim Oepy, KPI, Triple
Helix, mmudpibIk TpaachopMariusi.

Kipicne. Lu¢pabslk 5KOHOMHUKaHBIH KaJlbIITACYBl XOFapbl OimiM Oepy
KYHWeCIHIH KYpBUIBIMBIHA, Ma3MYHBIHA JKOHE Oackapy TocuimepiHe TyOereimi
e3repicrep eHrizi. JKacaHIpl HHTEIDIEKT, YIKeH aAepekTepai tamaay (Big Data),
OYITTHl  TEXHOJOTHSIAp  OHE  MIaTopMaiblKk  Ou3HEc-MOJenbaep
KOPIIOPaTHBTIK CEKTOPIAFbl KoCiOM KY3BIPETTED KYPBUIBIMBIH ©3repTy/e.
Kazipri eHOex HapbhIFbl YHHUBEPCHUTET TYJIEKTEPIiHEH TEK TEOPHSUIBIK OiuTimMai
eMec, JepeKTep i Tanaay, NUGPIbIK Kypaiaap/sl MaigaiaHy jKoHE e3repMeti
opTara OeiiMieNy KaOlIeTTepiH Taiam eTei.

Ocbl  e3repicTep JKarmaiibIHIA YHUBEPCHUTET-KOPIOPATHBTIK  CEKTOP
cepikTecTiri Oimim Oepy IKyHeciHIH MaHBI3IBI CTPATETHSIBIK OarbIThIHA
aliHanpl. YHHMBEPCUTETTEp €HJAI TeK OuTiM OepeTiH WHCTUTYT eMec,
WHHOBAIIMSJIBIK, JKOXKYHEHIH OeJCeHl JIIeMEeHTI peTiHAe KapacThIPhLIAIbI.
KopmoparusTik cekrop oOKy OarmapiaMaiapblH o3ipieyre, KOJIAaHOAITBI
3epTTeyJiep KYPrizyre *oHE KociOM KY3bIPETTepAl KAJIBINTACTHIpYFa TiKeNe
KaTbica OacTajpl.

JlereHMEH KemTereH enieple YHUBEPCHUTET IIeH OHM3HEC apachIHIaFrbl
OalimaHplc  DMU3OATBHIK CcHUMarTa Kaiubll  OThIp. CepikrecTik  KoOiHe
TarblIbIMIAaMa, KbICKA MEp3iMIi  MeMOpaHaymjap Hemece (Gopmaibl
BIHTHIMAKTACTBIK JICHTeHiHIAEe ImeKTenel. MyHmall jkarjgaia HMHTerpanus
TYPaKThl HHCTUTYIIMOHAI/IBIK KYPBUIBIMFA aifHAIMAWIbI )KOHE HAKThI HOTHKETe
OarapianOai b,

ConnpikTaH  [HGPIBIK ~ SKOHOMHKA  JKaFJAalblHAAa  YHUBEPCUTET-
KOPIOPATHBTIK ~ WHTErPAllMsIHBI ~ MHCTHTYILMOHANIBIK JIeHreWae Oackapy
MaceJieci FBUILIMU JKOHE MPAaKTUKAIBIK TYPFBIIAH epeKile 03eKTUTIKKe Ue.

Kpitait Toxipubeci Oy OarbiTTa epekine Hazap ayaaptaibsl. COHFBI
OHXKbUIABIKTApaa KeiTall xorapel OinmiM Oepy »kyleciH uplaHABIPY MEH
MHIYCTPHSIIaHABIPYFa OarbITTalIFaH ayKbIMIIBI peopMaiapbl KY3ere achbIp/ibl.
Hotmxkecinne Kpitali OuM3HEC-MEKTENTEpl KOPIOPATUBTIK CEKTOPIBI OKY
MpoIeciHe, 3epTTey KbI3METiHE KoHE CTpATErHsJIbIK OacKapyFa KEHiHEH eHri3e
QJIJIBL.

OcblraH OaiTaHBICTBI 3EPTTEYJiH Heri3ri MakcaTel — KpiTail OuzHec-
MEKTeNTepiHIeri YHHUBEPCUTET-KOPTIOPATUBTIK WHTETPaUSIHbIH
WHCTUTYUHOHAIABIK ~ MOJENBIAECpIH Taljay JKOHE  ONIApAblH  THIMIUIIK
(bakTOpIapHIH aHBIKTAY.

3eprreyaid  Herisri  cyparbl: [{uQpiblKk SKOHOMHKA IKargalbIHIa
YHUBEPCUTET-KOPIIOPATUBTIK WUHTETPALNSHBIH TUIMALTIT KaHai
WHCTUTYIHOHAIABIK 0acKapy TETIKTepl apKbUIbl KaMTaMachl3 eTiieai?

3epTTey TUNOTE3achl: YHUBEPCUTET-KOPIIOPATHBTIK CEKTOP CEPIKTECTIri
uHaycTpusiiblk  keHectep, KPI kyiieci, y3ak mep3imzi KemiciMuep KoHe
OipieckeH 3epTTey KYpbUIBIMAAPHl apKbUIBl HMHCTHTYLHHOHAIABIK JACHIehae
YHABIMAACTHIPBUIFAH XKaFIali1a OHBIH THIMIUTITI apTa k.

Oje0ueTKe IIOJY. YHUBEPCUTCT-OM3HEC WHTETPAUACHIH  3EpPTTCY
WHHOBAIMAJIBIK 9KOHOMHUKA TEOPUSICHIMEH THIFBI3 OailaHBICTHI. Bys OarbITTarbl
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€H BIKMAaJIbI TY)KbIpbIMaaManapabiy 0ipi — Etzkowitz nmen Leydesdorff yceinran
Triple Helix monemi. ATtanfaH MOJeNb YHUBEPCHUTET, OM3HEC JKOHE MEMIIEKET
apachIHJIaFbl ©3apa OPEKETTECTIKTI MHHOBALUSIIBIK 1aMy/IbIH HETI13r MeXaHu3Mi
peTtinae KapacTteipast [1].

Triple Helix TyXpIppIMIamMacbiHa CoKeC YHUBEPCHTETTEP TEK OuTiM Oepy
WHCTUTYTHl €MeC, TEXHOJIOTHSUIBIK OHE 3KOHOMHUKAIBIK JTaMYAbIH OelceH/I
cyObekTiciHe aiiHanmaabl. Lludpiaslk 3KOHOMUKA KardaibiHaa OYJI MOACITBIIH
MaHBI3Bl apTa TycTi, ceOebdi WHHOBammsuIap KeOiHE YHUBEPCHUTETTED MeEH
WHIYCTPHS apaChIHIAFbI KOOTIEPAITUS apKBUTBI KATBITITACA/IbI.

Ketiinipek Oyn  momens Quadruple Helix xone Quintuple Helix
TeopusUlapbiMeH TONBIKTHIpbULABL.  Carayannis >xkoHe Campbell yceinFan
Quadruple Helix Momeni HWHHOBaIMSIBIK JKYHere a3aMaTThIK KOFaM MEH
Menuanbl eHrizce, Quintuple Helix Momemi 3KOJOTHSIBIK (hakTOpiapabl Ja
KamMTHIbI [2].

YHUBEPCUTET-UHIYCTPHUS BIHTHIMAKTACTBIFBIH TYCIHAIPETIH Tarel Oip
MaHBI3/IbI TEOPHSUTHIK, OareiT — Open Innovation TyxbipeiMaamackl. Chesbrough
yiBIMIap WHHOBALMSJIBIK NPOIECTEpPAC CBHIPTKBI OUTIM Ke3aepiH OesceHl
magamaHybl KaXeT eKeHIH Heri3medmi. bynm xarmaiina yHHBepcuTeTTEep
KOMITAHUSUIAP YIIiH MaHbBI3bl HHTEIUICKTYAJIBIK CEPIKTECKE alfHATIA IbI.

ConniMeHn katap Gibbons xoHe opinTecrepi ycoinrad Mode 2 knowledge
production TYXKBIpbIMAAMachl aKaJIEMUSUIBIK OUTIMHIH KOJJIaHOAJIbI CHUIATKa
aybICYBIH CUMATTaiAbl. bysr Mogenbae OimiM HaKTHI TPAKTHUKAIBIK Macelenep il
mienryre OarpITTaNa bl )KOHE MHIYCTPHSUIBIK OpTaa Kanbinracaisl [3].

NHCcTUTyIMOHATIBIK Teopus KOHTEKCIHE North (dhopMabIbl
WHCTUTYTTAPJbIH  OKOHOMHKAJBIK  MIHE3-KYJIBIKKA  OCEepiH  TayJaijbl.
YHHUBEPCUTET-KOPIIOPATUBTIK MHTETPaLUs JKaFJaiblHIa MYHIail HHCTUTYTTapFa
cTparterwsuiblk  kemicimaep, KPI kyienepi, MHIYCTpUSUIBIK KEHECTEp >KOHE
Oackapy perjaMeHTTepi xarajsl [4].

ABTOp Scott HHCTUTYLIMOHAJIIBIK OPTAHBIH PETYJISTUBTIK, HOPMATUBTIK
KOHE MOJICHU-KOTHUTHBTIK 3JIeMeHTTepiH Oemin kepceremi. OChl TYpFbIIaH
YHUBEPCUTET-OM3HEC CepiKTecTiri Tek QopManasl KelmiciMaepMeH eMec,
YHBIMJIBIK MOJICHUET TIeH KOPIIOPATUBTIK CEHIMMEH JIe aHbIKTaIa bl [5].

Lndpneixk Tpancopmamus Mmacenenepin Schwab, Brynjolfsson >xoHe
McAfee  eHOekTepi  KeHiHEH  KapacThlpaabl.  ABTOpiap  IUQPIIBIK
TEXHOJIOTHSIIApAbIH, €HOCK HapbIFbIHA OCEPIH KOHE KaHa KociOM Ky3bIpeTTep
KYPBUIBIMBIH CUIIATTaNAbI [6, 7].

KpITali KOHTEKCIHIEri 3epTTeyliep >KOFapbl OLTIM JKyHeciHIH HUPPIBIK
MOJIepHU3aIMsAChIHA OarpiTTanFaH. Marginson Kpitaii yHuMBepcuTeTTepinieri
KYpBUIBIMABIK pedopManapabl Tangaiael, an Li sxoHe Xue >korapbl OLTiMHIH
UQPIBIK TpaHCHOPMAIIUSCHIHBIH CasCaTThIK acleKTiiepin 3epTreiii 8, 9].

CoraH KapamMacTaH FbIIBIMU 97icOueTTepae OipHele MaHbI3Ibl AJIIAKThIK
CaKTaJIbII OTHIP:

1.  YHuBepCUTET-KOPIIOPAaTHBTIK  HMHTETpalMsSHBl  CaHABIK  Oaranay
KYpaJIZIapbIHbIH KETKITIKCI3IIT;

2. HHcTUTyunoHaNIbIK 0acKapy TETIKTEpiHiH THIMIUIITiH SMIMPHKAIIBIK
OJIILICYIiH a3]bIFbI;

3. Kerrait OM3HEeC-MEKTEITePiHICT WHTETpaIus MOJACIbIIEPIH
CaJIBICTHIPMAITBI TAIAYIBIH KETKITIKCI3IIT1.
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CapanataMajblK 06JiM. 3epTTey CaIBICTRIPMABl KeHc-Tanmay >KoHE
calMaKTaJFaH WHIEKCTIK Oaramay oJiCTepiHe HeTi3en[i. 3epTTey HBICAHBI
petinae KeiTaliapiH skeTekin Ou3Hec-MeKTenTepl TaHAa bl

- CEIBS (China Europe International Business School);

- Guanghua School of Management (Peking University);

- Nanjing University Business School.

Byn Mektenrtep yHHBEPCHUTET-KOPIIOPATUBTIK WHTETPAIMSIHBIH OpPTYPIi
WHCTUTYIIMOHANBIK MOJEIBAEPIH KepceTedi. 3epTreyae aTairaH OusHec-
MekTenTepain MBA OarmapiiamManapblHBIH CHITaTTaMajiapbl, KOPITOPATHBTIK
CepIKTECTIK  JKOHIHJAEriT  ambIK  aKmapaTrrap,  JKYMBICKa  OpHauacy
CTaTHCTUKAJAphl, XaJIBIKAPAIbIK PEHTHHITIK MaTepuaiiapbl, UPPIBIK
TpaHcopmanus OOWBIHINA aHAJUTHKAIBIK €CeNTep KiHe YHHBEPCHUTETTEpPIiH,
OM3HeC-MEKTENTEP IiH PECMH JKBUIIBIK ecenTepi maimanansuias! [10-12].

WNHCTUTYMOHANBIK ~ MHTETpalMsIHbl  Oarajiay  YIIiH  aiThl  HETi3ri
WHIAKATOP TaHIAIbI.

1-kecre. YHuBepcureT-On3HEC HHTETpaIusIChIH OaranayapIH
WHCTUTYIIMOHAIIBIK HHIUKATOPIIAPHI )KOHE OJapIblH TEOPHUSIIBIK HETi3aepi
MupukaTop TeopusIbIK Heri3

MHAyCTpUAIBIK KEHEC Triple Helix

Bipiecken 3epTTey OpTalBIKTaphl Open Innovation

KopropaTtustik Moyib yieci Mode 2 knowledge

¥Y3aK Mep3imii Kemicimaep Institutional theory

KPI xyiieci Institutional governance

bipneckeH xobanap Applied innovation

EckepTy: aBTOpMEH Kacajpl

1-kecrene yHUBEpCUTET-OM3HEC HMHTETPALUSCHIHBIH HWHCTHTYIUOHAIIBIK
JNeHrellin Oaranayra apHailfaH HeTI3Ti WHAWKATOpIap JKOHE  OJapiblH
TEOPUSIIBIK HeTi3/epi xyieneHaipiared. MHankaTopiap XanblKapaibiK FHUTBIMU
onebuerrepae keH koimanbuiaThiH Triple Helix, Open Innovation, Mode 2
knowledge production xone Institutional theory TyxpIppiMaaManapeiHa cylieHe
OTBIPBIN TaHJAIIBL. Byl ToCii YHUBEPCHTET — KOPIIOPATHBTIK CEPIKTECTIKTI TEK
YUBIMAACTBIPYIIBUIBIK ~ KYOBUIBIC — PETiHIE eMeC, WHHOBALMSUIBIK JKOHE
WHCTUTYIHOHAIIBIK OacKapy *yieci peTiHie KapacTbIpyFa MyMKIHJIIK Oepe/i.

WnpycTpusiblk KeHee TeH OipiieCKeH 3epTTey OpTalbIKTapbl YHUBEPCUTET
neH OW3HeC apachIHJAFbl CTPATETHSUIBIK ©3apa dPEKETTECTIKTIH KYPBUTBIMIBIK
JJIEMEHTTEpPl pETiHJEe aHBIKTANCa, KOPIOPATUBTIK MOAYJb YJeci OKy
OarqapiaManapbliHBIH €HOSK HaphIFbIHA OeiiMIey ACHIeHiH CUTTATTal bl ¥3aK
Mmep3imMai kemicimaep MeH KPI sxyifeci cepiKTeCTIKTIH TYpakKTBUIBIFBI MeEH
HOTHOKEJIUNrH Oarajiayra OarbITTalifaH HWHCTUTYLMOHAIIBIK MEXaHH3MJIEP
peTiHae KapacThIpbUIa bl ATl OipiieckeH xobayiap KoJijaHOaIbl HHHOBAIHSITBIK
KBI3METTIH JICHI€HiH KOPCETeIi.

Bapneik nanukaTopnap 0-1 apansiFbiaa HOPMaIA3ASIIAHTBL:

— 0 — TemeH HEMECE KOK;

— 0.5 - imminapa;

— 1 — TONBIK EHIi3UIreH.

bapneik  wHmukatopnapaeiH  0-1  apanbiFbIHIAa  HOpMAalU3alHsIaHYBI
YHUBEPCUTETTEP apachIHAAFbl CAIBICTBIPMANIBI TANAY JKYPri3yre jKoHe
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WHCTUTYIHOHAIABIK HHTETPAIHS HHIEKCIH ecenTeyre MyMKIHIIK Oepei.

Canmakrap FBUIBIMA —9[eOMETTEpAeri HMHCTUTYIMOHANABIK Oackapy
(akTOpIaphIHBIH MaHBI3IbUILIFBIHA J)KOHE YHHBEPCUTET-OM3HEC WHTETPALHSICHI
KOHIHJIET1 XaJbIKapaNbIK 3epTTeyJiepre CyeHe OThIPBII Oepiiii.

2-kecTe.  YHHUBEPCHUTET-OM3HEC  HMHTETPAIMACHIHBIH  MHCTUTYIHOHAIIBIK
WHIWKATOPJIAPBIHBIH CaIMAKTHIK KO PHUIUEHTTEP]

Wupukatop Canmak
WHIyCTpHSIIBIK KeHEC 0.20
Bipiiecken 3epTTey OpTabIKTapbl 0.20
KopnopatusTik Moyns yieci 0.15
¥3ak Mep3iMjii Kemicimiep 0.15
KPI xyifeci 0.20
Bipnecken sxobanap 0.10

Eckepry: cammakThIK  KO3(pUIMEHTTEp XaNbIKapaidblK FBUIBIMA  9IcOHETTEp MEH
MHCTHTYLIMOHAIABIK ~ Oackapy  (aKkTOpJapbIHBIH  MaHBI3IBUIBIFEI  HETi3iHAE aBTOPMEH
QHBIKTAJLIBI

2-KecTelle YHMBEPCUTET-OM3HEC HHTErPalMsCHIHBIH HHCTHUTYLHOHAIIBIK
THIMAIITIH ~ OaranayFa apHajuFaH HeTi3rl HWHAUKATopiap MEH OJaplibiH
CaJIMAaKTHIK KO3(PPUIIMEHTTEPI KOPCETIAreH. EH xoFaphl caliMaK WHAYCTPHUSIIBIK
keHecke (0.20), 6ipmeckeH 3eprrey opranbikrapbiaa (0.20) sxone KPI xyiiecine
(0.20) Gepinren. byn kepceTkimTep YHHBEPCUTET TIEH KOPIOPATHBTIK CEKTOP
apachIH/IaFbl CTPATETUSUIBIK ©3apa OPEKETTECTIKTIH TYPAKThUIBIFBIH KAMTAMAChI3
€TeTiH Heri3ri MHCTUTYLMOHANIBIK MEXaHM3MIEpP pPETiHAEC KapacThIPbULIbL.
ArtanraH ¢akTopiap CEepiKTECTIKTIH (opMalbl eMec, KYHeli jKoHe HOTIKEre
OarapiaHfaH CUIAaTTa YHBIMIACTHIPBUTYBIH KopceTeai. KoprnopaTuBTik Moayb
yieci MeH y3ak Mep3imii kemicimaepre 0.15 canmak Oepinai, cebebi omap oKy
OarmapnamanapblH  €HOGK HapbIFbIHA OeWiMJeyJe JKoHE CEepIKTECTIKTiH
TYPaKTBUIBIFBIH KaMTaMachl3 €TyJle MaHBI3[bl POl aTkKapajbl. AN OipieckeH
xobaap KepCceTKilliHiH caMarhl canblcThipMalbl Typae TemeH (0.10), eliTkeHi
’KoOamap/blH CaHBl CEpIKTECTIKTIH OCIICeHAIITNiH KOPCEeTKeHIMEH, OHBIH
WHCTUTYHOHAIIBIK TEPEHIITTH TOJBIK CUIATTal aIMaii IbI.

Kanmer anFranya, CaJIMaKTBIK, KYPBUIbIM YHUBEPCUTET-OM3HEC
WHTETpalMsIChIHA  CTPaTeTMsUIBIK ~ Oackapy MEH  MHCTHUTYLHOHAJIBIK
TYPaKTBUIBIKTHIH LICUTYIII MaHbI3Fa He eKEHIH KopceTei.

Wucturyimonanapik uarerpanus uaiekci (II) xemeci gopmyna apKeiibl
€CerTeNai:

I = Z(wi x xi)

MYHJIa:

— Wi — MHIMKaTOp CaJIMarbl;

— XI — HOpMaJlaHFaH KOPCEeTKIIII.

3-kecte. IHIEKCTI MHTEpIIpETAIHsIIAY IITKATAChI

WHaekc aeHreii Jlopesxeci
0-0.39 TeMmeH MHTETpaLUs
0.40-0.59 Opraiua uHTErpanys
0.60-0.79 Jlamy1usl ©HTErpaLus
0.80-1.00 JKorapb! HHCTUTYLIHOHAIIBIK HHTETPALHS
Eckepry: aBTOpMEH jKacaiibl
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[llxkama yHUBEpPCUTET-OM3HEC CEPIKTECTITIHIH HHCTHTYITHOHAIIBIK JaMy
IOpeXeciH CaHAbIK TYpFeIOaH Oaramayra MYMKiHIOIK Oepemi. HMuanmekc
MOHJIEpiHIH TOPT JeHreiire OeJiHyl MHTErpalUsHbIH QJICi3, OpTalia, JaMyLIbl
KOHE JKOFapbl MHCTUTYIMOHAJABIK CUMIATTAPBIH AKbIPaTyFa sKarJai sKacaiibl.

0-0.39 apanbIFBIHAAFBl KOPCETKIII YHUBEPCUTET IE€H KOPIOPATHUBTIK
CEKTOp apachlHAarbl OalIaHBICTHIH (OpMaIbl HEMece TYPaKChI3 ICHTeiie
exeHin cumnarraiapl. 0.40-0.59 apanbIFBIHAAFBl MOHIEP CEPIKTECTIKTIH
KaJIBINITACy Ke3EHIHE eKeHIH XoHe 0acKapy TEeTIKTepiHiH imliHapa eHTi3UIreHiH
kepcereni. Anm 0.60-0.79 neHreili WHCTUTYNHOHANABIK WHTETPAIMSTHBIH
JaMyIIbl CHUIIATTa EKEHIH, SFHU CTPATeTHSUIBIK 3JIEMEHTTEpIiH OipTiHaen
KaJIBINTACHIIT KEJI€ XKaTKaHbIH OLTipeIi.

0.80-1.00 apanbIFpIHAAFBI  KOFApbl KOPCETKIN yYHUBEPCUTET-OM3HEC
CEepIKTECTITHIH TOJNBIK WHCTUTYIHOHAIIAHFAHBIH, 0acKapy KYpbUIBIMAAPHIHBIH
KYHeNi KYMBIC ICTEHTIHIH >KOHE HOTIKEre OarlapiaHFaH MEXaHWU3MACPIiH
eHri3inreHin kepcerteni. OcpUaiiina, YCHIHBUIFAH IIIKaNa YHHUBEPCHUTET-
KOPIIOPATUBTIK ~ WHTETpalyst JeHreliH CalbICTRIpMajibl  Talgay  MeH
SMITMPHKAJIBIK Oaranay YUIiH KoJiiaHyFa MYMKiHJIK Oeperi.

4-xecte. CEIBS mHCTUTYIIMOHATIBIK MHTETPALIUSCHIH Oaranay

Wunukarop Bara Canmaxk Hotmxe
WHIyCTPUSIIBIK KEHEC 1.00 0.20 0.20
bipieckeH 3epTTey OpTalbIKTaphl 0.90 0.20 0.18
Kopnopatustik Mmoayis yieci 0.80 0.15 0.12
¥3ak Mep3iMi Kemicimaep 0.90 0.15 0.135
KPI xyiieci 1.00 0.20 0.20
Bipnecken xobanap 0.80 0.10 0.08
EckepTy: aBTOpMEH KacaIbl

Kammer mapexc: I = 0.915. byn kepcerkimt CEIBS-te yHuBepcurer-
KOPIIOPaTHBTIK ~WHTErPAlMSHBIH JKOFapbl HHCTUTYIHMOHAIIBIK JIeHreiie
YHBIMAACTBIPBIIFAHBIH KOPCETE .

Hotwxenep 6ipHeiie MaHbI3AbI (paKTOpIApIbl AHBIKTAIBI.

BipiHmnigeH, HMHIYCTPUSJIBIK  KEHECTIH  O€JCeHIl  KBbI3METI  OKY
OarmapnamanapblH  eHOeK HapbhIFblHA OeHimueyre MyMKiHAIK — Oepei.
Kopmoparusrik monynbnepain MBA OarnapnamachlHIAFbl yieci IamMameH
35%-1b1 Kypaisl.

ExiHmmizieH, OipieckeH 3epTTey OpTANBIKTapbl MEH KOJJIAaHOANbI jkobanap
YHUBEPCUTET NIEH OM3HEC apachlHIarbl TYPaKThl MHHOBALMSUIIBIK OailIaHBICTHI
KaJIBIITACTBIPAIbI.

Yuriammigen, KPI skyiieciHiH eHTi3uTyl CepiKTecTiK HOTHXKEJIepiH HaKTHI
eJeyre MyMKiHIiK Oepeni. Herisri kepceTkimrep peTiHe KYMBICKA OpHAIacy
JeHreui, OipieckeH XobOajgap caHbl JKOHE KOPIOPATHBTIK KapKbUIAHIBIPY
KeJieMi maligaiaHbuIagbl.

5-kecre HoTIKeepi KpiTalt OM3HeC-MeKTeNTepiHACTI YHUBEPCUTET-OU3HEC
WHTETPALSICHIHBIH MHCTUTYLIMOHAIBIK JICHrei MeH Oackapy MOZebIEpiHiH
aiipipMmaiblIbIkTapeln - kepceteni. CEIBS  sxome Guanghua School of
Management  >kofapel  JCHreWIeri HMHCTUTYLHMOHAJIBIK  KYPbUIBIMMEH
CHUIaTTaJabl.
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5-kecte. KpITali OM3HEC-MEKTENTEPiHIH CATBICTHIPMAIIBI TaIIaYhI

WHaukarop CEIBS Guanghua Nanjing
MupycTpusnbIK KeHeC Korapsl Korapsl Oprama
3epTTey OpTaJbIKTaphl 5+ 10+ 3-5
Kopnopatusrik Moy 35% 30-35% 20-25%
KPI xyiieci TompIk Iminapa/TonbIK Iinapa
Iudpisik miatdopmanap | XKorapsr Korapsl Oprama
CepiKTeCTIK JeHT el XaJblKapaJblK Y ITTHIK/XATBIKAPATHIK ANMaKTBIK
EckepTy: aBTOpMEH >KacaJlibl

Byn yHuBepcuTeTTEplle WHIYCTPHUSIIBIK KEHECTEp OCJCeHII IKYMBIC
icTeiini, KOPIOPATUBTIK MOIyIbAEp OKYy OargapiamarnapblHa KEeHiHEeH
EHTI3UIreH XoHe IMQPIBIK IUIaTGopManap >KOFapbl JEHTeWIe TaMbIFaH.
CoHbIMEH KaTap XaJbIKapaJblK CEPIKTECTIK JKENICIHIH OOJYbl OJIapIIbIH
sxahaHIbIK aKaIEMUSIIBIK JKOHE KOPIIOPAaTUBTIK KEHICTIKKE
WHTETpaIUsJIaHFAHBIH KOPCETE/].

Guanghua School of Management 3epTTey OpPTaNBIKTAPBIHBIH CaHBI
OOMBIHIIIA AJJBIHFBI OPBIHJIA OOJIBIN, FHUIBIMHU-3EPTTEY JKOHE WHHOBALIMSIIBIK
OarbITTHIH OacEIMABIFBIH aiikbiHnaiapl. A1 CEIBS Toxipubeci KoprmopaTuBTiK
O0ackapy MEH  XallbIKapallblK  HWHTCTPAlMSHBIH  JKOFaphl  JICHreHiMeH
epekmeneneni. Nanjing University Business School kepcetkimrepi
CANBICTHIPMANBI  TYpJiC TOMEH OOJIFaHbIMEH, OHBIH AaWMaKTBIK JKOHE
KOJIIaHOAITBI CEPIKTECTIK MO/IeTIiHe OaFrpITTaNFaHbl Oaiikanansl. KopmopaTuBTik
Monynbaepaiy  yiaeci meH KPI  okyitecinin imiHapa eHrizimyi Oy
YHUBEPCUTECTTE HWHCTHTYLIMOHAN/IBIK HWHTEIPALMSAHBIH JaMyIlIbl JCHrek e
ekeHiH kepcereni. JKammer anmrannga, kecte Kepitali OW3Hec-MeKTeNTepiHIE
YHUBEPCUTET—ON3HEC CEPIKTECTIr OipKeNKi eMec, SpTYpIl HHCTUTYIIHOHAIJIBIK
MOJIEJIbJICP HETI3IHIE TaMbIIl OThIPFaHbIH JIQJIEIICH I,

6-xecre. KpiTalli OW3HEC-MEKTENTEPiHIH HHCTUTYLHOHANIBIK HHTErpalus
nnaekciniy (I1I) canpicThipManbl KepceTKimTepi

YHuBepcuret 11
Guanghua School of Management 0.94
CEIBS 0.915
Nanjing University Business School 0.68
EckepTy: aBTOPMEH kKacajibl

6-xecte HoTIXKeNepi KpITaliAbIH jxeTeKmi OM3Hec-MeKTenTepi apachIHAAFbI
YHUBEPCUTET-OM3HEC HMHTErPalMsACHIHBIH WHCTUTYLUHOHAIABIK JCHI€HiHAET
afpIpMaIbLIBIKTapAbl Kepceteai. Ex sxorapel kepcerkim Guanghua School of
Management-te anbikTanasl (111 = 0.94), Oys1 yHUBEpCUTETTIH FHUIBIMU-3EPTTEY
osleyeTi MEH KOPIOPAaTHBTIK CEPIKTECTIKTI THIMII YHJIECTIpeTiH >KOFaphl
MHCTUTYIIMOHANIBIK MoJeNibre ue ekeHin manesumeimi. CEIBS kepcerkimi ge
JKorapel aeHredne kKambmractel (III = 0.915), Oyn OHBIH XaJdbIKapabIK
OarbpITTa]IFaH JKOHE TOJBIK KYPBUIBIMIAHFAH MHTETPALMSUIBIK  SKYHECiH
CUIIATTANObL.

An Nanjing University Business School wunnmexci 0.68 nenretinzie
OarayiaHblll, UHCTUTYLHOHAJABIK HHTETPALUSIHBIH JaMyIIbl CHI€HiH KOPCETTI.
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by yHUBepCUTETTE YHUBEPCUTET-OM3HEC CEPIKTECTIT] KaybmTackanbiMeH, KPI
XKyiHeci, KOPIIOPATUBTIK MOIYJBAEP XKOHE XaJbIKAPAIBIK CEPIKTECTIK CHUSKTBI
0ackapy TETIKTepi TOJBIK WHCTUTYLMOHANAaHOaraHbH OailikaTaabl. JKaumbl
aIfaH/a, HOTWXKEIED YHUBEPCUTET-OM3HEC WHTETPAlUSACBIHBIH —THIMJILUIITI
WHCTUTYIIMOHANIBIK Oackapy MeXaHW3MIEpiHiH JaMy [eHTeWiHe Tikeneil
Tayeni eKeHiH KepceTeai

Homuowcenep KpiTali Ou3Hec-MeKTeNTepiHAE YHUBEPCUTET-KOPIIOPATHBTIK
HMHTETPALMSIHBIH KOIIMOJIEJIbA1 CUIIATTa JaMBbIIl OTBIPFaHBIH KOPCETTI.

CEIBS xamsIKapaiblK-HHTETpaldsIaHFaH Mojenbai yceiaca, Guanghua
School of Management  FeUIBIMH-3€PTTEY  JKOHE  KOPHOPATHBTIK
WHHOBalMAJapAbl OipiKTIpeTiH Monenb peTiHae epekmencHeni. An Nanjing
University Business School aiimMakTelKk WHIyCTpUSIMEH KOJIIaHOATIBI e3apa
OpEKEeTTECTIKKE HEeTi3AeIreH MOJIeNbi KopceTe .

Tankpuiayjap MeH HITHXKesep. 3eprrey HoTmwkenepi Triple Helix
TEOPUSACHIHBIH MHU(PIBIK HSKOHOMHKA JKaraiblHAA ©3CKTUIMH cakTam
OTBIPFaHBIH KOPCETTi. YHHUBEPCHUTET, OM3HEC MXOHE MEMIJICKET apachlHIArbl
OalilaHpICc HAKTHl MHCTUTYIMOHAJABIK KYPBUTBIMAAD apKBUIBI JKY3ere acKaHzia
FaHa MHTETrpaLus TYPAKThl CHIIAT alajbl.

Conpiven katap Open Innovation TYXKBIpBIMAAMachl Ja SMIHPUKAIBIK
TYpFBIIaH pacTaifbl. bipieckeH 3epTTey OpTaNbIKTapbl MEH KOJAaHOAaJbl
xobajap yHUBEPCUTETTEP/IiH KOPIOPATUBTIK CEKTOP YIIiH CHIPTKBI O1MIiM Ke3i
peTiHae MaHBI3IBI POJT ATKAPATHIHBIH KOPCETTI.

3epTTey HOTIKENEpl WHCTUTYUHOHAIABIK TEOpUs TYPFBICBIHAH J1a
MaHpI3Ibl.  JKoFapel WHTErpanusi JeHreii (opMaibIbl HHCTHUTYTTapbIH
KaIIBIITACYbIMEH TiKeneil OaimanbicThl ekeHi aHbIKTanmael. KPI skyienepi,
CTPaTETHSIIBIK KeINliciMAep >KOHE WHAYCTPUSIIBIK KEHECTep CEepPIiKTECTIKTIH
TYPaKTBUIBIFBIH KAMTaMaChI3 €TE/I].

CanpicTBIpMalibl  TANJAy YHUBEPCUTET-KOPIOPATHUBTIK HWHTEIPAUSHBIH
omOeban Oip Mozem JKOK €KeHIH KepceTTi. ©OpOip YHHUBEPCUTETTiH
WHCTUTYIHOHAIIBIK apXWUTEKTypachl OHBIH CTpPATeTHsIChIHA, pecypcTapbiHa
KOHE YITTHIK KOHTEKCTIHE TOYeIIi.

Kazaxcman — ywin  npaxmuxanvly  umnauxayusaap. Keitail  Ousnec-
MEKTeITePiHiH Takipubeci KazakcraHmarpl xorapel OiLTIM JKYHECIH IaMBITy
YIIiH MaHBI3JIbI PAKTUKAIBIK MOHTE HeE.

BipiHmigeH, Ka3akcTaHIBIK YHUBEPCUTETTEpAE HHAYCTPHSUIBIK advisory
board xylieciH HHCTUTYIIHOHAIIBIK JISHTelIe eHri3y Kaxer. Ka3ipri sxkarmaiiga
KOITereH YHHBEPCHUTETTEpIe OHM3HEC OKUIICPiIHIH KaThICYbl KONl >Karmaijaa
(dhopMaIIbl cUMaTTa Kajbll OTHIP.

Exinmigen, KPI Herizingeri yHuBepcuTeT-OM3HEC CEPIKTECTIriH Oaranay
KYHECIH KaJNbINTACTBIPy MaHbBI3ABl. ByJl CepiKTEeCTiKTiH HaKThl HOTWXKEJIepiH
eJIIIeyTre MYMKIHJIIK Oepe/ii.

Yuriaminen, MBA sxone meHemkMeHT OarnapiamanapsiHa Al, Big Data
XKoHE IU(PIIBIK aHATTUTHKA MOAYJIbACPiH KEHIHEH EHI13y KaXKeT.

TepTiHIIeH, YHUBEPCUTETTEP  JKaHBIHAH  KOJIAaHOANbl  3epTTey
OPTaJBIKTAPBIH JaMBITy KOPHOPATUBTIK CEKTOP MEH aKaJeMHsJIBIK OpTa
apachlHAarbl OailIaHbICTHI KYIIEHTE alajibl.

Kazakcran karmaiieiama Nazarbayev  University, AlmaU, Narxoz
University TOXIpuOEIepi OCBHI OarpITTaFbI MHCTUTYIHOHAJIBIK
TpaHchOopMaLUsSHBIH 0acTanKpl YAriIepi peTiHae KapacThIPbUTybl MYMKIiH.
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KopsoiThiHabl. XKyprisiired 3eprrey HUQPILIK SKOHOMHKA KardaiblHaa
YHUBEPCUTET-OM3HEC CEPIKTECTITIHIH THIMIUTII WHCTHTYIIHOHAIIBIK OacKapy
TETIKTEPiHIH JaMy JCHreiiHe Tikelel Toyenai ekeHiH kepcerTi. Keitaiiabiy
KETeKII On3Hec-MeKTenTepi THKIpHOECiH Tangay yHUBEPCUTET-KOPIIOPATUBTIK
WHTETPAIMSIHBIH TYPAKThl KOHE HOTHXKEN OOJNYbl WHIYCTPUSIIBIK KEHECTEePiH
OclceHml KBI3METIMEH, Y3aK Mep3iMIi CTpaTeTHsUIBIK KemcimaepmeH, KPI
HETi3iHACTI MOHUTOPUHI JKYHECIMEH, KOPIOPATUBTIK MOIYIBIACPIIH OKY
OarmapiaMachlHa EHTI3UTyIMEH »oHe OIpIecKeH 3epTTey OpTaJbIKTapBIHBIH
YKYMBICBIMEH TBIFbI3 OaHTaHBICTHI CKCHIH alKBIHAJIbL.

CanmakraifaH WHCTHTYIMOHAIBIK uHTerpanus wuHiaekcin (III) kommany
wotmwkecinge Guanghua School of Management (0.94) sxone CEIBS (0.915)
YHHBEPCUTET-OM3HEC HHTETPANUSCHIHBIH KOFAphl MHCTUTYIIMOHAJIBIK ICHICHiH
kepcerTi, ain Nanjing University Business School (0.68) mamyibsl neHreiaeri
MOJICTIb PETIHAC aHBIKTAIAbL. Byl HOTWXKENIEp YHUBEPCUTET-KOPIOPATHUBTIK
CEpIKTECTIKTIH THIMIITIITT TEeK BIHTBIMAKTACTHIKTHIH OONybIHA €MeC, OHBI
OackapynblH OJKYHENmiTiri MEeH HMHCTUTYIHOHAJABIK  KYPBUIBIMIAPBIHBIH
KaJIBIITACYbIHA TOYEI/Ii EKeHIH AJEIICHII.

3epTTeyaiH FBUIBIMU JKAHAJBIFl YHHBEPCUTCT-OM3HEC WHTETPAIUSCHIH
Oaranayra apHaIFaH WHCTUTYIMOHAJIBIK WHTETpalys WHICKCIH YCBHIHYBIHIA
xkoHe KpiTali OM3HEC-MEKTENTEPIHJCTT HMHTErPAIMSIHBIH — XaJbIKapaJbIK-
WHTETpalMsUIaHFaH, 3CepPTTCY-MHHOBAIMSUIBIK JKOHE KOJJIaHOATBI-aiMaKThIK
CHSIKTBI HETI3rl HMHCTHTYIHOHAIJBIK MOJICNbACPIH alKbIHIAYBIHAA KATHIP.
YCBHIHBUIFAH HMHACKC YHHUBEPCUTET-KOPIOPATUBTIK CEPIKTECTIKTI CamaibK
TYpFBIJaH FaHa €MeC, CaHIbIK eJIeMaep apKbUIbl Ja Oarajayra MYMKIHJIIK
Oepemi.

3epTTey HOTIKENEPiHIH MPAKTUKAIBIK MaHbI3bl Ka3akcTaHmarbl JKOFaphbI
OiimM Oepy KyleciH MUQPIBIK TpaHchopManusiay *KoHe YHUBEPCUTET-On3HEC
BIHTBIMAKTACTBIFBIH ~ CTPATETMsUIBIK JICHTeHAe JaMbITy MYMKIHIIKTepiMeH
OaiimaHpICTBI. ATanm aWTKaHAa, MHAYCTpUsUIBIK advisory board kylieciH eHrisy,
KPI Herizinzeri Oarajay MeXaHU3MICPIH KaJIBINTACTHIPY, KOJIIAHOAIBI 3€PTTEY
OPTAJIBIKTAPbIH  JAMBITy JKOHE LUQPIBIK Ky3bIpeTTepre OarbITTaliFaH
KOPIIOPATHBTIK MOJYJIBJACPAI KEHEHTYy Ka3aKCTaHMABIK YHUBEPCHTETTEPIIH
eHOeK HapbIFbIHA OelfiMIeny AeHTeiliH apTThIpyFa MYMKIHJIIK Oepei.

HANJAJTAHBLIFAH OJEBUETTEP TI3IMI

1. Etzkowitz, H., & Leydesdorff, L. (2000). The dynamics of innovation:
From National Systems and “Mode 2" to a Triple Helix of university-industry-
government relations. Research Policy, 29(2), 109-123.
https://doi.org/10.1016/S0048-7333(99)000554
https://www.researchgate.net/publication/222547985_The_Dynamics_of_Innov
ation_From_National_Systems_and_Mode_2_to_a_Triple_Helix_of_University
-Industry-Government_Relations

2. Carayannis, E. G., & Campbell, D. F. J. (2009). ‘Mode 3’ and
‘Quadruple Helix’: Toward a 2lst century fractal innovation ecosystem.
International Journal of Technology Management, 46(3-4), 201-234.
https://doi.org/10.1504/1JTM.2009.023374

32
ISSN 2413-4953 Tpansumnasn sxonomuxa Ne 3 (147), 2026


https://doi.org/10.1016/S0048-7333(99)000554
https://www.researchgate.net/publication/222547985_The_Dynamics_of_Innovation_From_National_Systems_and_Mode_2_to_a_Triple_Helix_of_University-Industry-Government_Relations
https://www.researchgate.net/publication/222547985_The_Dynamics_of_Innovation_From_National_Systems_and_Mode_2_to_a_Triple_Helix_of_University-Industry-Government_Relations
https://www.researchgate.net/publication/222547985_The_Dynamics_of_Innovation_From_National_Systems_and_Mode_2_to_a_Triple_Helix_of_University-Industry-Government_Relations
https://doi.org/10.1504/IJTM.2009.023374

3. Gibbons, M., Limoges, C., Nowotny, H., Schwartzman, S., Scott, P., &
Trow, M. (1994). The new production of knowledge: The dynamics of science
and research in  contemporary  societies.  Sage  Publications.
https://books.google.com/books/about/The_New_Production_of _Knowledge.ht
ml?id=WQRwikYjh_0C

4. North, D. C. (1990). Institutions, institutional change and economic
performance. Cambridge: Cambridge University Press.
https://doi.org/10.1017/CB09780511808678

5. Scott, W. R. (2014). Institutions and organizations: ldeas, interests, and
identities (4th ed.). Sage Publications.
https://books.google.com/books/about/Institutions_and_Organizations.html?id=
NbQgAQAAQBAJ

6. Schwab, K. (2016). The Fourth Industrial Revolution. Geneva: World
Economic Forum.
https://www.researchgate.net/publication/329158552 Schwab_Klaus_The Four
th_Industrial_Revolution_Ginebra_World_Economic_Forum_2016 172 pp

7. Brynjolfsson, E., & McAfee, A. (2014). The Second Machine Age:
Work, Progress, and Prosperity in a Time of Brilliant Technologies. New York:
W. W. Norton & Company. https://wwnorton.com/books/9780393350647

8. Marginson, S. (2018). National/Global Synergy in the Development of
Higher Education and Science in China since 1978. Frontiers of Education in
China, 13(4), 486-512. https://doi.org/10.1007/s11516-018-0027-8
https://link.springer.com/content/pdf/10.1007/s11516-018-0027-8.pdf

9. Li, J., & Xue, E. (2021). Digital transformation of higher education in
China: Policy and practice. Educational Philosophy and Theory, 53(10), 1021-
1034. https://doi.org/10.1080/00131857.2020.1863802
https://philpapers.org/rec/LIRHT-2

10.CEIBS (China Europe International Business School). Official website:
https://www.ceibs.edu/ 2026

11.Guanghua School of Management, Peking University. Official website:
https://en.gsm.pku.edu.cn/2026

12.Business  School of Nanjing University. Official website:
https://nubs.nju.edu.cn/en/2026

R. Tleshbayeva!, DBA Doctoral Student
A. Cheirkhanova?, PhD, Scientific Supervisor
! Almaty Management University, Almaty, Kazakhstan
2 Almaty Technological University, Almaty, Kazakhstan

Institutional Governance of University-Business Partnerships in the Context of the Digital
Economy: the Experience of Chinese Business Schools

Abstract. The rapid development of the digital economy has intensified the need to
reconsider the mechanisms of interaction between higher education institutions and the corporate
sector. Atrtificial intelligence, Big Data, digital platforms, and automation technologies are
transforming the structure of professional competencies in the labor market, requiring universities
to train specialists adapted to the modern digital environment. Under these conditions, the issue of
effective institutional governance of university-business partnerships has become particularly
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relevant. The purpose of this article is to analyze institutional governance models of university-
business integration based on the experience of leading Chinese business schools and to identify
the factors determining their effectiveness. Research methods included comparative case analysis,
content analysis, and weighted index assessment. The study examined CEIBS, Guanghua School
of Management, and Nanjing University Business School. To assess the level of institutional
integration, indicators such as industrial advisory boards, KPI systems, the share of corporate
modules, long-term agreements, and joint research centers were used. The findings demonstrate
that the effectiveness of university-business partnerships is directly related to the systematic
implementation of institutional governance mechanisms. According to the institutional integration
index, the highest score was identified at Guanghua School of Management (0.94), while CEIBS
demonstrated a score of 0.915. The scientific novelty of the study lies in the development of an
institutional integration index for evaluating university-business interaction and in identifying the
main institutional integration models within Chinese business schools. The research findings may
be applied to the strategic development of university-business partnerships in Kazakhstan’s higher
education system.

Keywords: digital economy, university-business integration, institutional governance,
business education, KPI, Triple Helix, digital transformation.

P.B. Taem6aesa’', noxropant DBA,
A.A. Yeiipxanosa?, PhD, HayuHbIi pyKOBOANTENH
! AnmaruncKmit YHUBEPCUTET MEHEKMEHTa, T. AnMatsl, Kazaxcran
2 AJNIMATHHCKWH TeXHONOTMUECKHH yHHUBepCUTeT, T. AimMaTsl, Kazaxcran

HHcTuTynMOHAIbHOE YIIPaBJIeHHe YHUBePCHTeTCKO-0M3Hec HaPpTHEPCTBOM B YCJIOBHAX
MG poBOii IKOHOMUKH: ONBIT KUTAHCKUX OM3HEC-IIKOJ

Annotammsi. CTpemMHuTeNnbHOE pa3BUTHE HU(POBOIl SKOHOMHUKH YCHIIMIIO HEOOXOANMOCTh
MepecMoTpa MEXaHW3MOB B3aUMOJCHCTBUS MEXJy CHCTEMOW BBICIIEro 0OOpa3oBaHUS |
KOPIOpPATUBHBIM CeKTOpoM. VckyccTBeHHBIN WHTeNekT, Big Data, undpossle maarhopmsl 1
TEXHOJIOTHU aBTOMATU3alUH U3MEHSIOT CTPYKTYPY Npo(dheCcCHOHANBHBIX KOMIETEHIIMH Ha PhIHKE
Tpyaa, 4To TpeOyeT OT YHHBEPCHTETOB IOJTOTOBKH CIEHMAIMCTOB, aIalTHPOBAHHBIX K
COBPEMEHHBIM YCIOBUSIM LH(MPOBOH cpeapl. B 3THX yCIOBHAX 0COOYIO aKTyalbHOCTB
npuobperaer npodiema 3(pPEeKTHBHOTO HWHCTUTYIHOHAJIBHOTO YIIPABICHUS YHHBEPCHUTETCKO-
OHM3HEC MMapTHEPCTBOM.

Iens cTaTbu — aHanu3 Mojeiell MHCTHTYLHOHAIBHOTO YNPaBJICHUS YHHBEPCHTETCKO-
OM3HeC MHTerpanyell Ha OCHOBE ONbBITA BEAYLINX On3Hec-1koa KnuTas u BeIsiBIeHHE (aKTOPOB MX
s¢dexTuBHOCTH. MeEToabl MCCIeIOBaHUS — B XOJ€ HCCICJOBAHUS HCIOJIB30BAIMCH METOBI
CPaBHUTENIBHOT'O Kelic-aHalli3a, KOHTEHT-aHaIu3a M B3BENICHHOH HHIEKCHOM olleHKU. B kauecTBe
o0bexToB HccnenoBanusi Obu paccmorpeHsl CEIBS, Guanghua School of Management u
Nanjing University Business School. [{ns omeHKH ypoBHS HHCTHUTYIHOHAIBGHON HHTETPAIAN
HCIOJIb30BAIUCH TaKHE HHANKATOPBI, KaK JeITeIbHOCTh HHAYCTPUATIBHBIX COBETOB, cucTteMa KPI,
JIOJIsl KOPIIOPATHBHBIX MOJyJIel, JOJITOCPOYHbIE COIIALICHHS U COBMECTHBIE HCCIIEOBATEIbCKHIE
LICHTPBI.

Pe3ynbTaThl HCCNIENOBaHUS IOKa3aid, 4YTO dS(GQEKTHBHOCTh YHHUBEPCUTETCKO-OHM3HEC
MapTHEPCTBA HAIIPAMYIO CBA3aHAa C CUCTEMHBIM BHECAPEHUEM MEXAHU3MOB MHCTUTYIIUOHAJIBLHOI'O
yHOpaBJICHUA. CoracHo UHJEKCY I/IHCTI/IT}’L[I/IOH&HI)HOFI UHTECTpaluvu, HaMBBICIIHI [TOKa3aTelb 6])1)'[
BbisiBIeH y Guanghua School of Management (0,94), Torna kak y CEIBS nanHbIif moka3artens
cocraun 0,915. HayuHas HOBM3HA HCCIEIOBaHHS 3aKIOYaeTcss B pa3paboTke WHICKCa
WHCTUTYIMOHAJBGHOW HHTErpalMi Uil OLEHKH YHHBEPCHTETCKO-OM3HEC B3aUMOJACHCTBHA U
OIpeJIeJICHNH OCHOBHBIX HHCTHTYIIMOHAJBHBIX MoOJeJeil MHTerpaluy B KHTaiicKux Ou3Hec-
IIKOJIaX. Pe3ymnbTaThl HCCIIEOBAHMS MOTYT OBITh HCIOJIB30BAHBI JUISl CTPATETHYECKOTO Pa3BHTHS
YHUBEPCUTETCKO-ON3HEC MApTHEPCTBa B CHCTEME BhICIIero oOpa3zoBanus Kazaxcrana.

KnioueBble cioBa: 1udpoBas 5KOHOMHKA, YHHMBEPCUTETCKO-OM3HEC HHTErpalus,
HHCTUTYLIMOHAJIBHOE ~ ympaBiieHHe, OusHec-oOpaszoBanue, KPI, Triple Helix, uudposas
TpaHchopmanys.
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GLOBAL GREEN BONDS: REGIONAL TRENDS AND DEVELOP-
MENT PROSPECTS FOR KAZAKHSTAN

Abstract. This article examines global and regional trends in the develop-
ment of the green bond market and assesses the prospects for its expansion in
emerging economies, such as Republic of Kazakhstan. The study analyzes the
evolution of green bonds across main financial regions, including the United
States and Canada, the European Union, Asian markets and Central Asia, their
differences in regulatory frameworks, issuer structures and investor participa-
tion.

Especially, attention is given to the role of governments, international fi-
nancial institutions and corporate issuers in promoting climate-oriented invest-
ment and integrating ESG principles into financial decision-making. Using in-
ternational statistics, analytical reports and case studies, the article evaluates the
effectiveness of green bonds as a tool for financing renewable energy, infra-
structure and environmental projects. The research also identifies barriers faced
by developing markets, such as limited diversification, reporting challenges and
regulatory gaps. Based on Kazakhstan’s experience, the article outlines institu-
tional and policy measures that could strengthen the national green finance eco-
system and enhance its contribution to sustainable economic growth.

Keywords: green bonds, sustainable finance, bond market, climate in-
vestment, global trends.

Introduction. Climate change, biodiversity loss, droughts, floods and oth-
er environmental disasters significantly affect the global economic develop-
ment. These challenges influence not only the protection strategies of organiza-
tions such as Greenpeace and the World Wildlife Fund, but also the priorities
and responsibilities of financial institutions which are interested into strengthen-
ing long-term competitiveness and connecting capital flows with sustainability
goals. As a result, countries are actively searching for financing tools capable of
supporting a transition to a low-carbon and strong climate economy.

One of the most popular instruments that emerged as a solution to these
pressures is a green bond, introduced to inject capital in environmental and cli-
mate-oriented projects. This financial tool is meaningful for developing coun-
tries, including Kazakhstan, where environmental problems such as water scar-
city and high carbon emissions create serious risks for sustainable economic
growth.
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A recent example of a global cooperation in green finance is the State of
California’s investment in World Bank green bonds. It has demonstrated how
collaboration between national governments and international organizations
reach sustainable financing projects [1]. According to Statista, the USA main-
tains a leading position in global issuance volumes, achieving record levels in
recent years [2]. These cases show the development of green finance from a
micro segment into a well-known opportunity not only to increase the capital of
a company, but also fund vital government and corporate needs.

The goal of this article is to explore global development trends and region-
al characteristics of the green bond market and to identify institutional and de-
velopment opportunities for emerging countries as Kazakhstan. This article uses
literature, reports and other sources to analyze green bonds market worldwide.

Methodology. This study employs a qualitative analytical methodology
based on the examination of international statistical databases, reports of global
financial institutions (World Bank, ICMA, AIFC), analytical publications of
consulting and financial organizations (Statista, HSBC), and peer-reviewed aca-
demic journals. A comparative regional analysis is applied to assess differences
in regulatory frameworks, issuer structures, and market dynamics across devel-
oped and emerging economies. In addition, case study analysis is used to evalu-
ate Kazakhstan’s green bond market and its alignment with international sus-
tainable finance standards.

Results and Discussion. The graph below illustrates high growth in annu-
al green bond issuance over the past decade, especially it is seen during the
COVID-19 pandemic years, when green bonds were used to finance renewable
energy, infrastructure and transportation. It also shows that green bonds remain
the most dominant type among different sustainable financial instruments.

1,239
1,125

I 1,020 1,073
654 . l l

219
W 197 ||
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Green Social mSustainability mSustainability-linked m Transition
Figure 1. Global labeled sustainable bond annual issuance, USD bn

Note — compiled by the authors based on the source [3]
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The World Bank notes increased participation of institutional public inves-
tors such as sovereign funds and pension systems [1]. According to Statista data
the U.S. market as the global leader aims to diversification of issuers: from mu-
nicipal authorities to large corporations [2]. It indicates that issuers of green
bonds aren’t necessarily companies who are based on ESG compliance, but also
any institutions which want to improve infrastructure or ecology of a country.

In Europe, as written in the Economic Development and Research Journal,
market growth is led by strict legislation, taxonomies and transparent investor
reporting standards [4]. In contrast, many developing economies including Ka-
zakhstan face barriers such as low awareness, weak supervision and reporting
system.

At the same time, Asia also demonstrates strong growth. According to
HSBC, countries such as China, Singapore and Philippines are expanding issu-
ance of green bonds because of policy incentives and rising institutional de-
mand [5]. However, the lack of global standards still minimizes foreign invest-
ment in Asian markets. In addition, Springer Open highlights that the effective-
ness and efficiency of green bonds depends not only on issuance volume but
also on the quality of reporting and disclosure standards, meaning government
can increase demand and transparency of green bonds by providing companies
with tax or regulatory incentives [6].

A comparison of regional cases indicates some development models: Eu-
rope builds on unified legislation and taxonomies, the United States focuses on
the diversity of issuers and Asia relies on strong government support.

The vital characteristic of the green bond market is the integration of ESG
requirement into financial decision-making. According to ICMA, green bonds
are use-of-proceeds instruments, where funds must be directed to environmen-
tally beneficial projects. Two international verification and reporting practices
are ICMA Green Bond Principles and the Climate Bonds Standard (CBS) issued
by the CBI [3]. They help to prevent greenwashing strengthening investor con-
fidence and trust.

Kazakhstan and other Central Asian countries are step by step integrating
these standards. The AIFC Green Finance Centre runs as a regional controller,
ensuring compliance with international standards.

Since 2020, the AIFC has played a central role in the development of sus-
tainable economy of Kazakhstan. The AIFC Green Finance Centre recently
published the Comprehensive Casebook on Sustainable Financial Instruments,
in which 18 flagship projects with a total value exceeding 650 million USD are
listed. These tools have been used to fund sectors from renewable energy and
climate change resolving to gender equality and directing to the Sustainable
Development Goals (SDGS) [7].

According to the most recent data, Kazakhstan’s green finance market has
reached 150.2 billion KZT in volume since its listing on the local market. With-
in that total, the largest issuance year was 2021, when approximately 80.8 bil-
lion KZT worth of green instruments were placed to finance infrastructure pro-
jects as transportation, medicine and energy [8].
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Figure 2. Issuance of green bonds and green loans by issuer type
(KZT billion), the end of October 2023

Note — compiled by the authors based on the source [9]

On the graph implemented green financial tools are displayed. It shows
that most of the issuers on the Kazakhstani market of green bonds are Energy
companies and International financial institutions. It means that there is a lack
of diversification among green securities and low potential of financing massive
ESG programs.

A significant event happened at the end of 2023: the Development Bank of
Kazakhstan (DBK) placed green bonds on the Astana International Exchange
(AIX) with an amount of 15 million USD. The demand after that exceeded sup-
ply by 22.3% (oversubscription was 122.7%) [8]. Bonds were also issued under
the CBI certification which is a practical example of implementation of interna-
tional quality standards [10].

In Kazakhstan not only government entities, but also corporate issuers are
also taking a participance in green finance: Online KazFinance issued Kazakh-
stan’s first corporate gender bonds worth 20 billion tenge, KazWind Energy
became the first issuer of subsidized green bonds in Kazakhstan, placing 3 bil-
lion tenge to construct a 48-megawatt wind power plant in the Kostanay Region
[7].

To strengthen diversity, the Unified Accumulative Pension Fund could in-
crease liquidity and reduce borrowing costs if part of its portfolio were allocated
to green investments as in the California’s example pension funds acted as ma-
jor investors.

Despite the expansion, developing markets still face challenges. Many of
them relate to simplicity of capital markets, currency risks, and lack of certifica-
tion. Springer Open notes that bad quality of reporting can lead to higher yields
as a cause of credibility concerns [6].

In Kazakhstan, further development requires improving taxonomy, strengthen-
ing investor protection and ensuring transparent regulation. Many developing
countries also may face weak declaration practices and slight awareness.

Local governments in Kazakhstan could also expand green bonds market
and spend accumulated budget for electrifying transport, improving water con-
ditions as well as heating systems and reducing air pollution.
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Kazakhstan can also work on regulatory frameworks and legislation to rise
the institutional demand by taxation incentives. Cooperation with international
organizations as World Bank, ADB, EBRD will also be helpful for ensuring
verification and performance monitoring. Green bonds can distribute interna-
tional and domestic investment to support innovation and lead to the climate-
stable economy.

Conclusion. The findings of this study confirm that green bonds have be-
come a significant instrument within the global financial system, supporting the
transition toward sustainable and climate-resilient economic development. Re-
gional analysis demonstrates that different models of green bond market devel-
opment coexist worldwide: the European Union emphasizes regulatory harmo-
nization and transparency, the United States focuses on issuer diversification
and market depth, while Asian economies rely heavily on government-driven
incentives and policy support. These approaches highlight that successful mar-
ket expansion depends not only on issuance volumes, but also on institutional
quality, reporting standards, and investor confidence.

For emerging economies such as Kazakhstan, green bonds represent both
an opportunity and a challenge. Although the national market has shown notable
progress through the activities of the AIFC and participation of international
financial institutions, it remains characterized by limited issuer diversification
and relatively low private sector involvement. Strengthening regulatory frame-
works, improving disclosure standards, and expanding the role of institutional
investors could significantly enhance market depth and credibility. Overall, the
development of a robust green bond ecosystem in Kazakhstan can contribute to
mobilizing long-term capital, supporting environmental projects, and advancing
sustainable economic growth in line with global ESG priorities.

In conclusion, the global green bond market has become essential part of
the securities system in each country. Implementation models are different
worldwide: Europe leads in regulation and transparency, the USA in issuer di-
versity and Asia in government policies. Emerging markets, including Kazakh-
stan, are expected to continue increasing their involvement as the country finds
their own way how to manage green bonds. Then it will become one of the
dominant tools as in other countries where investors, issuers and government
are united by one goal — sustainability of economy.
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0. Kum?', Y. Umuprkasos?, Gitipyiri Kype cTyaeHTTepi
Frutbivu sxerexii: A.K. Tycaesa®, 9KOHOMIKa FhUIBIMAAPBIHBIH KaHIHAATHI,
KaybIMJIaCTBIPbLUIFaH npodeccop

123 (Typany» Yuusepcureri, AnMaThl K., Kasakcran

KahaHapIk skachbL1 00JMranusyiap: aiiMaKkTBIK YpAicTepi :KoHe
Ka3zakcranaa namy 6osamarsl

Tyilingeme. byn wakamama «<«okachul» OONHTANUsIAp HAPBIFBIHBIH
»kahaHBIK KOHE OHIPJIIK JaMy TEHICHIHUsIaphl KapacThIPbUIALI )KOHE OHBIH
Kazakcran PecnyOnukachl CUSKTHI JaMyIIIbl SKOHOMUKACKHI 0ap eepie KeHEr
OarpiTTapel O6aranmananel. 3eprrey AKI nmen Kanama, Eypomansik Onak, Azus
HapbIKTapbl >koHe OpTajblK A3Msl CHAKTBI HETI3Ti Kap)Kbl aiMaKTapbIHIArbl
"kachUT" OOMUTANMSIIAPABIH SBOONUSCHIH, OJAapAbIH HOPMATHBTIK Oa3ajarsbl,
SMUTEHTTEP/IIH KYPBUIBIMBIHJAFBI JKOHE WHBECTOPJAP/ABIH KAaTBICYBIH IAFbI
albIpMaIIbUIBIKTAPbIH TalAaibl.

YKIMETTEp/liH,  XalbIKapajdblK  KapKbl  WHCTHTYTTapbIHBIH  JKOHE
KOPIIOPATUBTIK 3MHUTEHTTCPAIH KJIMMAaTKa OarbITTanfaH VHBECTUIUSIIAP B
iarepineryneri sxoHe ESG KarumaTTapblH KapKbUIBIK IMICIIIMACD KaObLimay
nporeciHe OipiKTipyAeri pejiHe epeKIne Hazap aymapbuIaibl. XadbIKapalbIk
CTaTHCTUKAHBI, AHAJTUTHKAIBIK €CENTEepAl XKOHE IKaFIaiIbIK 3epTTeyiepl
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naiiianana OTBHIPHIT, MakKallaJa YKaHAPTHUIATBIH JHEPreTHKa, WHPPaKYPhUIBIM
JKOHE KOpIIaFraH OPTaHbl KOPFay CaJACHIHIAFBI K00aapisl KapKbLIaHIBIPY
KYpaJlbl PETIHJIE «OKAChUD» OOJUTaIUsIapIbIH THIMJILTITT OaFanaHabl.

3epTTey COHBIMEH KaTap AaMyLIbl HAapBIKTapAa Ke3JeCeTiH KeAepriiepai
AHBIKTAWIBI, aTall alTKaH/a, IEeKTEYIIl dpTapanTaHibIpy, ecen Oepy Macenemnepi
JKOHE peTTey/eri onKpuIbIKTap. KazakctaHHBIH TaxipnOeci HeriziHae Makaiaiga
«OKachUI» KA KBUIAHIBIPYIBIH YITTBHIK SKOKYHECIH HBIFaliTa alaThlH JKOHE
OHBIH OpPHBIKTHl JKOHOMHKAIBIK ©Cyre KOCKaH YJECIH apTThipa alaThiH
WHCTUTYHOHAIIBIK JKOHE CasICH Iapajiap CUMATTAFaH.

Tydinai ce3mep: «kachUD» OOMUranusuiap, TYPAKThl KapKbUIAHIBIPY,
oburanusiap HaPBIFHI, KIIMMATTBIK WHBECTHIIHSIAP, xahaHIbIK
TEHICHIUSIIAP.

10. Kum', 1. I/IMI/Ip)KaHOBZ, CTYZIEHTHI BBIIIYCKHOTO Kypca
Hayunsrit pykoBogutens: A.K. TycaeBaS, KaHAUAAT 3KOHOMUYECKUX HAYK,
aCCOLMUPOBAHHBIN TIpodeccop
L23 Yuusepcuret «Typan», r. Anmarsl, Kazaxcran

I'1o6anbHbIe 3ej1eHbIe 00JIUTAIMM: PerHOHATbHbIE TEHIEHI[UH 1
nepcnekTuBbl pa3putus Ajst Kazaxcrana

AnHoTanus. B nanHOl cTaThe paccMaTpUBAIOTCS TI00ABHBIE M PETHO-
HaJbHBIE TEHNICHIIMH PAa3BUTHS PHIHKA «3EJICHBIX» OOJMTAIlMi W OLEHUBAOTCS
MIEPCTIEKTHUBHI €0 PACIIUPEHUs] B CTpaHax C pa3BUBAIOLIEICS SKOHOMUKOH, Ta-
kux kak PecnyOmmka Kaszaxctan. B uccnemoBaHuy aHaau3upyeTCs HBOJIIOIHUS
«3eIIeHBIX» OOJHUTaINii B OCHOBHBIX (pMHAHCOBBIX pernoHax, Bkitoyas CIIA u
Kanany, EBpomelickuii coro3, azuaTckue poIHKA U LleHTpanbHylo A3uio, WX
pa3nuuus B HOPMAaTUBHOM 0aze, CTPYKTYpe SMUTEHTOB M YYaCTHH UHBECTOPOB.

Oco0oe BHUMaHWE yHAEJSAETCS POJIM MPABUTENHCTB, MEXIYHAPOIHBIX (HH-
HaHCOBBIX MHCTUTYTOB U KOPIIOPATUBHBIX AMUTEHTOB B IPOJBUKEHUU HHBE-
CTHUIMH, OPUCHTUPOBAHHBIX HA KJIIMMAT, U WHTerpanuu npuHiunoB ESG B mpo-
LecC MPHUHATUSA (PUHAHCOBBIX pernieHud. Vcnomb3ys MEeXITyHapOIHYI0 CTaTH-
CTHKY, aHAJIUTUYECKHE OTYEThl U TEMAaTHYECKHUE UCCIIEAOBaHUsA, B CTaThe OIle-
HuBaeTCs 3QPEKTUBHOCTD «3€JICHBIX» OOJNHTraliii KaKk HHCTpyMeHTa (PUHAHCH-
POBaHUs MPOEKTOB B 00JIACTH BO30OHOBIISIEMON YHEPreTUKH, HHPPACTPYKTYPHI
Y OXPaHbI OKPYXAIOIIEH CPEBbl.

B uccnenoBannu Takke BBIABISIOTCS 0apbephl, C KOTOPBIMH CTaJIKMBAIOT-
Csl Pa3BUBAIOIIMECS PHIHKW, TAKHE KaK OTPaHWUYCHHAs JUBEPCUPHKAIHNS, MPO-
OJeMBI C OTYETHOCTBIO U Mpobenbl B perynupoBanud. Ha ocHoBe onbiTa Kazax-
CTaHa B CTaTb€ OMUCHIBAIOTCS WHCTUTYLHUOHAIbHBIE U MOJUTUUYECKUE MEPHI,
KOTOpPBIE MOTJIM Obl YKPENUTh HAIIMOHAIBHYIO IKOCUCTEMY «3€JICHOT0» (HHAH-
CHUPOBAHMSI U TIOBBICUTH €€ BKJIaJ B YCTOMYUBBIN 3KOHOMUYECKUN POCT.

KaroueBble ciioBa: «3eJieHble» OOJIMTaluM, YCTOMuuBOe (prHaHCHpOBa-
HUE, PEIHOK OOJIUTAINi, KITMMATHIeCKHE HHBECTHUIINH, TII00ATbHBIC TCHICHIIHH.
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HR ANALYTICS AS A DRIVER OF ECONOMIC AND ORGANIZA-
TIONAL EFFICIENCY: THE ROLE OF SMART HR PRACTICES

Abstract. This article examines the impact of HR analytics helping
companies become more efficient with organizational and cost-effectiveness of
companies through the introduction of modern digital and intelligent HR
management techniques. The research is relevant in the context of the digital
transformation of human resource management and the growing importance of
analytical data in making managerial decisions. These solutions are aimed at
increasing labor productivity, optimizing personnel costs, and making effective
use of human capital. The purpose of the study is to determine the role of HR
analytics in improving the organizational and economic efficiency of a company
through the development of intelligent HR management practices. The paper
uses a comparative analysis method to identify differences in the use of HR
analytics and digital HR tools in organizations in Kazakhstan and China. The
study demonstrated that increased use of employee data analysis and digital HR
management tools makes HR management processes more transparent, and
employee performance assessment more objective. This, in turn, contributes to
improving the quality of management decisions and increasing employee
engagement in the workflow. From an economic point of view, the use of HR
analytics creates conditions for optimizing personnel costs, more efficient
allocation of labor resources, reducing losses associated with inefficient
recruitment and use of personnel, as well as increasing the return on investment
in human capital. The main conclusion is that HR analytics becomes the most
practical and cost-effective when analytical tools are combined with intelligent
HR practices and used to make managerial decisions based on real data. Such a
strategy helps organizations to improve control over employees, optimize the
use of their potential, increase the effectiveness of the company's work and
create the foundation for long-term success in the market.

Keywords: HR analysis, HR management, digital HR technologies,
organizational efficiency, economic efficiency, human capital, labor
productivity.

Introduction. In the era of digital transformation and intensifying
competition, human capital is emerging as a crucial element in the growth of
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businesses. Consequently, there is a growing focus on exploring and
implementing HR analytics, which involves using data to make informed
decisions about employees, their abilities, performance, and motivation.

Today, organizations are gradually transitioning from traditional
administrative personnel management to intelligent or “smart” HR practices that
leverage digital technologies, artificial intelligence, and analytical tools. These
approaches enable the identification of trends in managerial leadership, the
prediction of changes in skills, and the optimization of processes related to
hiring, training, and development, ultimately enhancing the overall performance
of the organization[1].

The importance of this research is due to the growing importance of HR
analytics and intelligent HR practices in ensuring the economic and
organizational effectiveness of companies.

In the context of digital transformation, the use of analytical tools makes it
possible to make informed personnel decisions based on data, plan staff needs
more accurately, optimize recruitment and training costs, and use human capital
more effectively.

At the same time, the economic effect of HR analytics is manifested not
only in improving individual HR processes, but also in its ability to increase
productivity, reduce personnel losses, and align HR policy with the strategic
goals of the organization.. The research is of great importance for an
organization, as it helps to understand how analytical data can be used to
develop intelligent HR practices that improve the quality of management
decisions, develop employee skills, and optimize organizational processes.

This study allows us to consider HR analytics not only as a tool for
personnel management, but also as an important element in the formation of an
effective and sustainable human capital management system from an economic
point of view.

Despite the rapid advancement in this area, there are still numerous
challenges regarding the implementation of international analytical tools in the
HR management system. This issue is further compounded by a lack of
understanding of how analytics can be transformed into specific “smart” HR
practices that impact the company's performance[2].

In the process of researching the activities of the analytical staff and its
staff, various aspects were analyzed. New approaches to the study of evidence-
based HR management and the digitalization of HR processes have been
proposed in foreign scientific literature.

Research conducted by M.Milhem, demonstrates that the use of analytical
tools makes it possible to more accurately predict personnel needs, identify gaps
in competencies, and improve the effectiveness of training and recruitment[3].

Modern research also highlights that HR analytics represents a key
difference between traditional approaches to HR management and the so-called
HRM 4.0[4]. This technology helps organizations expand their capabilities and
increase competitiveness.

Kazakhstani researchers, Bekisheva A. et al.[5], Berdykulova G. et al.[6]
consider HR analytics as a way to make money management more efficient,
optimize HR processes and, as a result, improve the work of organizations. An
article by S. McCartney and N. Fu was published in Management Decision
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magazine, which is of great importance for understanding the economic aspect
of HR analytics[7].

The authors of the article conducted an empirical study involving 155
organizations in Ireland. They studied how HR technologies, HR analytics,
data-driven management, and organizational effectiveness relate to each other.

Structural modeling has shown that HR analytics helps improve
organizational efficiency by improving the quality of data-driven management
decisions. This allows us to consider HR analytics as a tool that helps to allocate
human resources more effectively and increase the effectiveness of the
organization.

The work of M. Hossein, U. Urme and M. A. U. Haq examines the
economic importance of HR analytics[8]. The study focuses on the relationship
between analytical capabilities, the integration of HR and financial functions, as
well as their impact on the financial results of the organization.

The authors emphasize that the value of HR analytics is determined not
only by the availability of digital tools, but also by the ability to integrate HR
data with financial planning and make decisions based on data.

The study revealed that all three factors under consideration — HR's
analytical capabilities, integration of HR and financial functions, and data-based
decision-making — are statistically significantly associated with a contribution to
financial performance. This confirms that HR analytics can be an effective tool
for converting information about human capital into economic results.

These studies show that the transition to intelligent HR practices allows
companies not only to increase productivity, but also to create an innovative and
flexible organizational environment. Thus, the study of scientific literature
allows us to conclude that HR analytics is becoming an increasingly important
tool in human resource management.

Research shows that the use of analytical methods allows companies to
predict personnel needs, identify gaps in employee competencies, improve
recruitment and training processes, and improve the quality of management
decisions.

The economic value of HR analytics lies in the efficient use of human
resources, increased productivity, and alignment of HR policy with the financial
goals of the organization.

Most of the research focuses on either the technical aspects of HR analytics
or individual HR processes. At the same time, a comprehensive analysis of the
impact of medical analysts and staff on the effectiveness of an organization
through a system of “smart” HR practices remains insufficiently studied

The purpose of the study is to explore how HR analytics and intelligent HR
practices affect the economic and organizational effectiveness of a company, to
develop recommendations for improving their application in human capital
management.

To achieve this goal, it is necessary to solve the following tasks:

— To conduct a theoretical analysis of scientific concepts devoted to HR
analytics and intelligent HR practices. It is necessary to determine their essence,
key functions and importance in improving the economic and organizational
efficiency of enterprises.

— To delve into the intricacies of implementing human resources
analytics and intelligent human resource practices within organizations
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operating in Kazakhstan and China, with the aim of ascertaining their influence
on the efficacy of HR processes, the caliber of managerial decisions, and the
economic viability of leveraging human capital.

— ldentify indicators that can serve as a basis for assessing the economic
and organizational effectiveness of using HR analytics.

— To develop recommendations for improving HR analytics and
intelligent HR practices aimed at improving economic efficiency and
organizational efficiency of enterprises.

The scientific novelty of the study is the study of the integration model,
which explains how the analysis of employee data helps to increase the
efficiency of the company using modern HR methods. The paper also clarifies
the role of analytics as an additional tool for changing the personnel
management system.

The theoretical significance of the research lies in the expansion of
scientific knowledge about the relationship between employee data analysis,
digital HR technologies and company efficiency. The practical significance of
the research lies in the fact that its results can be used by managers and HR
specialists in the development of HR management strategies and the
implementation of analytical tools in HR processes.

Based on the above, the following question should be formulated for
further research: How does personnel analysis affect the company's
performance through the application and improvement of best practices for
working with personnel?

Materials and methods.

The research uses a comparison method that helps determine how effective
organizations are, depending on how actively they use analytical tools and best
HR practices. This method is widely used in research on personnel
management, as it allows you to compare different approaches to the
organization of work and identify the factors that influence the success of
companies.

This study provides a comparative analysis of companies that actively use
HR analytics, and those where such tools are used to a lesser extent or not at all.

For comparison, key performance indicators of the company are used, such
as employee productivity, staff turnover, staff efficiency, and the effectiveness
of HR processes (recruitment, training, and employee service). This allows us to
draw conclusions about how effectively analytical tools and data-based HR
practices are used to ensure the success of the company.

The research examined the application of HR analytics and intelligent HR
approaches in outsourcing accounting firms in Kazakhstan and China. The
study involved 32 participants, with 16 from each company. To ensure a fair
comparison, an equal number of participants was selected from each
organization.

The increased sample allowed the study to cover a wider range of
employee opinions regarding the use of HR analytics, digital HR platforms,
performance assessment, and organizational effectiveness. However, the sample
is still limited to a few specific companies, so the results are considered in the
context of the organizations under study and cannot be extrapolated to the entire
accounting outsourcing sector in Kazakhstan and China.
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The collected data was systematized and analyzed to determine the
specifics of the use of personnel analytics and its impact on the effectiveness of
HR processes in organizations in the two countries.

The comparative method allows us to identify differences in the use of
personnel analytics and best HR practices, as well as identify key factors that
can improve the effectiveness of the organization using analytical HR
management tools. This helps to better understand the role of analytical staff in
management and its importance for improving the effectiveness of the
organization.

Results and discussions.

The study compared the use of HR analysts and advanced HR specialists in
outsourcing accounting companies in Kazakhstan and China.

To collect the data, a survey was conducted among employees of two
companies. 32 people took part in the survey: 16 employees from each
company.

The survey included questions aimed at identifying the level of use of
personnel analytics, monitoring the work of HR specialists, as well as analyzing
data processing tools, work efficiency, transparency, and organizational
processes.

The survey was conducted in a remote format using a structured
guestionnaire. The study assessed such aspects as the level of analytical skills of
employees, the use of digital tools in the work of HR specialists, transparency
of management processes and analysis of personnel activities.

A five-point Likert scale was used to evaluate the respondents' responses,
which is widely used in research related to personnel management and
organizational behavior. Respondents were asked to express their agreement
with the proposed statements on a scale from 1 to 5 (table 1).

Table 1 — A five-point Likert scale

Mark Answers
1 Strongly disagree
2 Disagree
3 Neither agree nor disagree
4 Agree
5 Strongly agree
Sources: compiled by author based on Likert scale

The questionnaire contains several key statements that reflect various
aspects of the use of HR analytics and modern HR practices(table 2):

1. Analytical data is regularly applied in the company's personnel
decision-making process.

2. Managers actively use modern HR systems for personnel management
and personnel performance monitoring.

3. HR analytics is used at all stages of working with employees: from
recruitment to evaluation and distribution.

4. Thanks to HR analytics, the criteria for evaluating employee
performance are becoming clearer and more transparent.

5. The use of digital HR tools and analytical data helps to increase the
efficiency of the company.
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Table 2 — Matching the questionnaire's indicators with the scope of the study

Ne Indicator Measures Significance in the study

1 | Use of HR analytics in decision-making HR analytics

2 | Use of digital HR systems Smart HR practices

3 | Application of analytics in HR processes HR analytics and smart HR practices

4 | Transparency and objectivity of performance Quality of HR management
evaluation

5 | Impact of digital HR tools on organizational effi- Economic and organizational
ciency efficiency

Sources: compiled by the author

The choice of statements presented in the questionnaire is based on the
need for a comprehensive assessment of the impact of HR analytics on modern
HR management methods and organizational effectiveness.

The first statement was included to determine the level of actual integration
of HR analytics into the management decision — making process. This indicator
allows you to determine to what extent personnel decisions are based on
structured data, and not just on the personal judgments of managers. A higher
score on this indicator indicates a more pronounced orientation of the
organization towards data-driven personnel management.

The second statement reflects the application of technology in the field of
personnel management. This allows us to assess how well digital tools are
integrated into daily work with human resources.

The use of digital HR systems makes it possible to collect, process and
analyze information about employees faster, which creates the basis for the
application of analytical methods in personnel management.

The third thesis is aimed at assessing how analytical tools are applied in
practice in key HR processes. This indicator allows you to understand whether
the use of HR analytics is limited to the general analysis of personnel
information or whether it is used in specific processes related to hiring,
performance evaluation and allocation of human resources. Thus, it
demonstrates how deeply the analytical approach is embedded in the personnel
management system.

The fourth statement says that the use of HR analytics makes the criteria
for evaluating the work of employees clearer and more understandable. This
statement describes the organizational and behavioral effects of using analytical
tools.

Understanding the evaluation criteria is important for employees so that
they can see how fair the performance management system is. The inclusion of
this statement allows us to consider HR analytics not only as a technical tool,
but also as a way to make management procedures more transparent and
predictable.

The fifth statement is directly related to the dependent variable of the
study, organizational effectiveness.

The purpose of this statement is to determine whether employees consider
the use of digital HR tools and analytics to be a factor that helps improve the
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company's work processes and overall efficiency. This indicator allows you to
link the application of HR analytics and smart HR practices with the expected
result for the organization.

The survey results of 32 employees, 16 people from each company,
showed differences in the perception of the level of use of HR analytics and
digital HR practices. Overall, the scores of Chinese respondents were higher on
all five indicators. This suggests that the employees of the Chinese company
more clearly feel the integration of analytical and digital tools into the personnel
management system (table 3).

Table 3 — Results of the employee survey (Likert scale)

. Kazakhstan (16 China (16 respondents,
Indicator respondents, average
average score)
score)
Use of people analytics in HR deci- 3.7 4.3
sion-making
Use of digital HR systems 34 4.4
Application of analytics in recruit- 3.6 4.2
ment and employee evaluation
Understanding of performance eval- 3.8 45
uation criteria
Impact of HR analytics on work 4.0 4.6
efficiency

Sources: compiled by author

The study demonstrates that the level of use of analytical tools and digital
HR technologies in a Chinese company is significantly higher than in a Kazakh
organization.

The survey results revealed differences between Kazakhstan and China in
the level of integration of HR analytics and best HR management practices into
the organization's management process.

The first indicator, which assessed the use of analytical data in personnel
decision-making, showed an average score of 3.7 in Kazakhstan and 4.3 in
China. These relatively high rates in both countries indicate that analytical
information is already being actively used in personnel-related decision-making.

However, a higher score in China indicates that employees perceive the use
of personnel data as a more established and structured element of managerial
decision-making.

The second indicator, related to the use of digital HR systems by
management personnel, shows a more significant difference between the two
groups: 3.4 points in Kazakhstan and 4.4 points in China. These data indicate
that digital HR technologies have become more widespread and integrated into
HR management practices in Chinese companies. A lower indicator in
Kazakhstan indicates that, despite the possible use of digital HR systems, their
implementation in HR management processes may be less extensive.

The third criterion evaluates the use of analytical tools in the recruitment
and evaluation process. An average score of 3.6 in Kazakhstan indicates that
analytics is used in these areas to a moderate extent, while 4.2 points in China
indicate a more active and systematic use of analytical methods.
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This difference indicates that in China, analytical approaches are more
explicitly integrated into the processes of selecting and evaluating employee
performance, while in Kazakhstan these methods are just beginning to be
applied and are not yet perceived as generally accepted practices.

The fourth criterion concerns the level of awareness of employees about
performance evaluation criteria. Kazakhstan received a score of 3.8, while
China — 4.5. These relatively high rates in both countries indicate a generally
positive attitude towards the transparency of the assessment system. However, a
higher score in China may indicate that performance criteria are perceived there
as more clearly defined and communicated to all stakeholders. This is important
because clear evaluation systems can help employees better understand the
organization's goals and manage performance more consistently.

The fifth indicator, which is designed to assess the expected impact of
digital HR management and analytics tools on the organization's performance,
was highly appreciated by the study participants in both countries: 4.0 in
Kazakhstan and 4.6 in China.

From an economic point of view, the results of the study show that there is
a difference in how HR analytics is perceived as a tool for improving the
efficiency of using human resources.

In Kazakhstan, the average assessment of the impact of HR analytics on
the company's performance was 4.0 points, and in China — 4.6 points. The
difference of 0.6 points indicates that the respondents from the Chinese
company rate the economic importance of digital tools in the field of HR more
highly.

This may be due to the fact that in a Chinese company HR analytics is
more actively used in the processes of personnel planning, performance
assessment and management decision-making.

However, these data should not be considered as direct evidence of a real
improvement in economic indicators. They only reflect the subjective opinion
of the respondents and rather talk about how HR analytics can help improve
productivity, optimize staff costs, reduce staff turnover losses, and plan
employee needs more accurately.

A higher assessment of a Chinese company may indicate that there the link
between HR analytical practices and the organization's performance is
perceived to be more explicit and fixed at the organizational level.

Therefore, HR analytics can become a tool for increasing economic
efficiency. It can affect the quality of recruitment, the optimization of the use of
human resources and the effectiveness of HR processes.

However, to confirm this assumption, it is necessary to analyze objective
indicators. Among them are labor productivity, the cost of recruiting and
training employees, the level of staff turnover, the time required to fill
vacancies, and the total cost of HR functions.

A comparison of the approaches used in Kazakhstan and China reveals
differences in data-based decision-making, in the use of digital personnel
management systems, in analytical recruitment and performance assessment, as
well as in assessing the potential impact of these practices on the effectiveness
of the organization.

The study demonstrates that the effectiveness of HR analytics is due not
only to the availability of digital technologies, but also to their integration into
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the daily practice of personnel management. The results help us realize how
intelligent HR management methods can enhance the practical value of HR
analytics and contribute to more transparent, data-driven, and effective human
resource management.

Based on the results of the study, several recommendations are proposed to
enhance the role of human resource analytics and rational methods of personnel
management in improving economic and organizational efficiency.

First, organizations should implement an integrated HR analytics system
that links personnel data to key business performance indicators. This system
should go beyond traditional descriptive reports on indicators such as
headcount, staff turnover and absenteeism, and include predictive and
prescriptive analysis. The system should include indicators such as productivity,
labor costs, employee engagement, training costs, and income per employee so
that HR professionals and senior managers can understand the impact of human
capital-related decisions on the organization's performance.

Secondly, organizations should conduct an economic assessment of
personnel decisions. Every significant HR management initiative, such as
recruitment, employee training, retention programs, digital HR management
systems, and professional development, should be evaluated in terms of their
economic impact. Key indicators may include return on investment (ROI), cost
of hiring, cost of staff turnover, revenue per employee, cost-effectiveness of
training, labor productivity, and payback period for investments in personnel
management technologies.

This approach would transform the HR department from an administrative
function into a strategic success factor for the organization.

Third, organizations should consider implementing predictive HR analytics
to monitor staff turnover and plan for future workforce needs. Using artificial
intelligence and machine learning, it is possible to identify employees or groups
of employees who are at higher risk of leaving the organization, as well as
predict future personnel needs and potential skill gaps. Such early identification
of potential risks can help reduce recruitment and retention costs, preserve
institutional knowledge, and increase workforce stability.

Fourthly, rational methods of personnel management should be integrated
with the continuous development of employees. Human resource analytics
should be used to identify skill gaps and determine which training programs
lead to tangible improvements in employee performance and productivity.
Organizations should develop customized training programs based on employee
skills, performance indicators, career goals, and organizational requirements.
The success of training should be measured not only by the level of attendance,
but also by increased productivity, performance, employee retention, and
financial results.

Fifth, organizations should implement data-driven approaches to talent
management and internal mobility. Human resource analytics can be used to
identify people with high potential, evaluate competence profiles, predict
management requirements, and select suitable positions or development
opportunities. Increased internal mobility can reduce the costs associated with
recruiting external staff, while maintaining organizational knowledge and
increasing employee commitment.
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Sixth, organizations should create HR dashboards to monitor staff
performance in real time. An intelligent HR dashboard should combine HR and
economic indicators, including headcount, staff turnover, absenteeism, labor
costs, productivity, training costs, employee performance, engagement, and
income per employee. Managers will be able to track deviations from the target
values and take timely corrective measures.

Seventh, organizations should consider automating routine human
resources management processes. This includes staff selection, adaptation,
attendance management, employee request management, performance
monitoring, training organization, and HR reporting. These processes can be
partially automated using personnel management information systems, robotic
process automation, and artificial intelligence tools. Automation can reduce the
administrative workload, processing time, and operational costs of HR
professionals, allowing them to focus on more strategic HR tasks.

Eighth, it is important for organizations to improve data quality, ensure
confidentiality, and adhere to ethical standards in their HR analytics work. The
success of Smart HR initiatives directly depends on the accuracy and reliability
of the data used to make decisions about employees. Organizations should
implement standardized data collection processes, establish clear access
controls, implement data protection measures, and conduct regular data quality
checks. In addition, personnel decisions based on artificial intelligence should
be reviewed by staff in order to reduce the risks associated with algorithmic bias
and improper automation.

Ninth, organizations should develop human resource analysis skills among
HR professionals and managers. Effective use of intelligent HR technologies
requires employees who are able to interpret data and transform analytical
conclusions into managerial decisions. Therefore, HR departments should
develop skills in data analysis, statistics, visualization, artificial intelligence,
predictive modeling, and financial evaluation of HR initiatives.

Finally, organizations should develop a unified human resource and cost-
effectiveness management system. The effectiveness of rational personnel
management methods should be assessed using a balanced system of indicators
covering three aspects: the results of work with human capital, organizational
efficiency and economic efficiency.

Human capital indicators can include employee engagement, retention,
competencies, and internal mobility. Organizational indicators may include
productivity, absenteeism, and process efficiency. Economic indicators may
include labor costs, income per employee, return on investment from HR
initiatives, and savings resulting from HR initiatives.

Such an integrated system will allow organizations to demonstrate the
direct impact of HR analytics on organizational performance and economic
value creation.

Conclusion. The study showed how personnel analytics affects the
company's performance through the introduction of advanced HR methods. In
an environment where the economy is becoming increasingly digital, the use of
analytical tools in human resource management is becoming a key factor in
increasing the competitiveness of companies.
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These results confirm the importance of studying this topic, as modern
companies are increasingly moving towards HR management based on data
analysis and the use of digital HR technologies.

The study conducted a comparative analysis of the use of HR analytics in
outsourcing accounting companies in Kazakhstan and China. For this purpose, a
survey of employees was conducted.

The results showed that increased use of HR analytics makes HR processes
more transparent. This helps to better understand how to evaluate employee
performance and make more active use of digital tools for personnel
management.

It was also found that the systematic use of analytical data in HR solutions
has a positive effect on employee engagement and contributes to improving the
overall efficiency of the company.

The study examines how HR analytics can contribute to the development
of smart HR practices in organizations. A comparative analysis of the use of
these tools in companies in the two countries is also carried out.

The paper shows that the use of analytical methods in personnel
management can become an important tool for improving the efficiency of an
organization and improving HR processes.

The results of the study can be useful for heads of organizations and HR
specialists in the development of HR management strategies, the introduction of
digital HR platforms and the development of analytical tools in the personnel
policy of companies.

The results of the study can serve as a basis for improving HR processes in
outsourcing companies and other organizations that seek to improve the
effectiveness of personnel management.

In the future, research in this area can be expanded by increasing the
number of participants, including companies from other sectors of the economy
and countries. Additional methods of quantitative data analysis can also be
used.

The development of research in this area will allow us to study in more
detail how personnel analysis affects companies' innovation, labor productivity
and business sustainability.

Thus, the development of HR analytics and the introduction of smart HR
practices can be an important step in improving modern HR management
systems and increasing the effectiveness of organizations.
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®AGbIail xaH aThiHaFs! Kaszak XambIKapaibik KaThIHACTAp KOHE d7eM Tigepi
YHHUBEPCUTETI, ANIMaThI K., Kazakcran

HR-anaauTHKa YKOHOMHKAJBIK K9He YHBIMAACTBIPYIIBLIBIK THIMILTIKTIH (pakTOpPBI
peringe: unresuiekTyanabl HR-npaktukasapabiy pedii

Tyiiingeme. bByn wMakamaga HR  aHanuTHKAachlHBIH ~ ocepi  KapacThIPbUIAIBI
KOMIIaHUSUIapFa  3aMaHayH mubprapasl  €Hrily  apKeUIBl  KOMITAHUSIAPIbIH
YHBIMIACTBIPYIIBUIBIK KOHE SKOHOMHKAJBIK THIMALIITIHAE THIMAIPEK 00JyFa KOMEKTeceIi
JKOHE TEepPCOHANABI OacKapyIblH MHTEUICKTYaJ[bl 9IicTepi. 3epTTey agaM pecypcTapbiH
OackapyAblH OU(PIBIK TpaHCHOPMALUICKH JKoHE Oackapy IIeIIiMIepiH Kabbuiaay Ke3iHie
QHAIMTUKAJIBIK JEPEKTEP/IiH OCIl Kelie KaTKaH MaHBI3/bUIBIFbl TYPFBICBIHAH MaHBbI3/Ibl. by
nremimMaep eHOeK OHIMAUTITIH apTThIPYFa, MepCOHAN MIBIFBIHIAPBIH OHTAMIaHABIPYFa JKOHE
ajaMM KanWTaJAbl THIMII Mainananyra OarpITTalFaH. 3epTTEyIiH MaKCaThl — EPCOHAIIBI
0acKapylblH  WHTEJUICKTYaJIsl  TOKIPHOECIH  AaMBITY  apKbUIBl  KOMITaHHSHBIH
YUBIMIACTHIPYIIBIIBIK ~ JKOHE  DKOHOMHKAIBIK — THIMAUIriIH  aprreipymarsl  HR
aHAJHMTHKACHIHBIH poOJiH aHbIKTay. Kaszakcran meH Kpitail yitbiMaapeinaa HR-ananmutrka
MeH uudpabik HR-Kypanmapabl KongaHymarbl ailbIpMalIbUIBIKTAPABI AHBIKTAY —YILOiH
CANBICTBIPMANBl  TaJJay oJici KOJIAHBUIABL. 3epTTey KbI3METKEpIepAiH IepeKTepiH
TaIAayapl JKOHE IMEepCOHAIIBl OacKapyAblH HUOPIBIK KypaljapblH KeOipek mNaiaanaHy
Kaapinapael Oackapy IPOLECTEPiH AaIUBIK €Tyre >KOHE KbI3METKEpJIEpIiH HOTHXEIepiH
Oaranayapl OOBEKTUBTI €Tyre MYMKIiHAIK OepeTiHiH kepceTTi. by e3 keseringe Oackapy
LICIMIIMAEPIHIH CalachklH XKaKcapTyFa XKoHEe KbI3METKEpIIEepIiH *KYMbIC IPOIeCiHe KAThICYbIH
apTTBIpYFa BIKMAN eTeli. JKOHOMHUKAIBIK TYPFbIIaH anFanaa, HR aHanMTHKAChIH KOJAaHY
MEPCOHANBIH IBIFBIHIAPBIH OHTaWNAHABIpYFa, EHOEK pecypcrapblH THiMIIpek Oemyre,
KaJpiapabl THIMCI3 TaHOay MeEH MNaijaraHyMeH OaillaHbICTBI LIBIFBIHIAPABI A3alTYyFa,
COHJIali-aK aJlaMHi KaIllUTajFa CaJIbIHFaH MHBECTHUIUSIIAP/IbIH KiPICTUIIH apTThIpYFa XaFiai
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kacaiapl. Herisri  KOpBITBIHIBI-aHAJUTHKAJBIK  Kypanaap HHTeIeKkTyanasl HR
ToXipuOenepiMeH OipiKTIpidin, HaKTBl JEpeKTepre HerisfenreH Oackapy MLIeMIMAEPiH
KaObplUIiay YIUiH maiganansurrad ke3ne HR aHamuTukachl eH MPaKTHKANBIK KOHE YHEMIl
Oomanpl. MyHnaii crparteruss yWbIMIapra KbI3METKepJepai OakpUiaylpl KakcapTyra,
OJIapJIbIH QJICYETIH MaiiaiaHyIbl OHTAWIAHABIPYFa, KOMITAHUSHBIH OHIMIIIITIH apTThIpyFa
MOHE HApBIKTA Y3aK Mep3iMIi TaObICKa HETi3 KajdayFa KeMEKTece .

Tyiinai ce3jep: KaapiblK Tanjay, NEPCOHANIbI 0Oackapy, HUQPPIBIK KaJpIbIK
TEXHOJIOTHsIIAp, YHWBIMIACTBIPYIIBUIBIK THIMAUIK, AKOHOMHUKANBIK THIMIUIIK, aJaMu
KamuTa, eH0eK OHIMIIIIT.
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HR-anaauTHKa Kak (paKTOP YIKOHOMHYECKOH U OPraHN3al U0 HHO# 3P PeKTHBHOCTH:
POJIb MHTEJLIEKTYaNbHbIX HR-npakTHK

AnHoTanusi. B »Toii crathe paccmarpuBaercs BiusiHne HR-ananmTtuka momoraer
KOMITaHUSIM ~cTaTh Oosiee 3()(EKTUBHBIMH C OpPraHU3AIMOHHOM M SKOHOMHYECKOH
3¢ GEKTUBHOCTH  KOMIIAHMH 3@ CYET BHEOPEHHS COBPEMEHHBIX  IUPPOBBIX U
MHTEJUICKTYallbHbIE METOJbl YIpaBJICHHUS TepcoHasoM. lcciaenoBaHue axkTyalbHO B
KOHTeKCcTe IHMGPOBOM TpaHCHOpMALUKM YNPaBICHUS UENOBEYECKHMMH pecypcamMu U
pacTymero 3Ha4€HUs aHAJIUTUYCCKUX AaHHBIX IIPU MPUHATHU YIIPABJICHUYCCKUX pemeHHﬁ.
9TI/I pCIICHUA HAIIpaBJICHbBI HaA MOBBIIICHUE MPOU3ZBOAUTCIBHOCTU TpyJda, ONTHMU3AIUIO
3aTpar Ha TepcoHAl W J(P(EKTHBHOE HCIONBH30BaHHE YeIOBEYeCKOro kamurtama. Llems
HCCIIEIOBaHMUS — OmpenenuTh posb HR-aHanuTHKy B MOBBIIEHUWH OpPraHU3allMOHHON H
9KOHOMHYECKON 3()(PEKTHBHOCTH KOMIIAHWH 4epe3 Pa3BUTHE HHTEIUIEKTYAIbHBIX MPAKTHUK
yIpaBJieHHs MepcoHaNoM. B paboTe UCMONB30BaH METO/ CPABHUTEIBHOTO aHAIN3a, YTOOBI
BBISIBUTH pa3nuuus B npuMeHeHnn HR-anamutnkun m mudposeix HR-mHCTpymMeHTOB B
opranm3anuax Kaszaxcrana u Kwuras. HccnemoBanue mpoaeMOHCTPUPOBANO, YTO Ooliee
aKTHBHOE HCIIOJHb30BAHUE aHAIM3a NAHHBIX O COTPYAHUKAaX M LU(PPOBBIX HHCTPYMEHTOB
yIpaBJieHHs. TEPCOHAIIOM IIO3BOJIIET CZEIaTh INPOLECCH YIpaBlieHHS Kaapamu Ooliee
MPO3payHbIMU, & OLIEHKY Pe3yJIbTaToB paboTHl COTPYIHHKOB — Ooyiee 00BbEKTHBHOM. DTO, B
CBOKO OYepe/lb, CIHOCOOCTBYET YIYUIICHHIO KadyeCTBa YIPABICHUYECKUX pPEIICHUH U
MTOBBIIICHUIO BOBJIEYEHHOCTH COTPYIHHKOB B pabounii npouecc. C 3KOHOMHUYECKOH TOUKU
3penusi npuMmeHenne HR-ananuTuku co3maér ycnoBus [UIsl ONTHMHU3ALKMK PAcXOJOB Ha
nepcoHan, 6onee 3PPEKTHBHOTO paclpeelieHHus] TPYIOBBIX PECYPCOB, CHIKEHHS TOTEPb,
CBA3aHHBIX C HC3(1)(1)CKTI/IBHBIM HO}I60pOM 1 UCIIOJIb30BAHUEM KaJpPOB, a TAKKE IMOBBILICHUSA
OTIIauu OT MHBECTHLMH B yesioBedeckuid kKamutasl. OCHOBHOW BBIBOJ| 3aKJIFOUAETCS B TOM,
yro HR-anamutHka cTaHOBUTCS HanOosee MPAKTUYHONW M SKOHOMHYECKH BBITOJIHOM, KOTIA
aHAJIUTHMYECKUE HWHCTPYMEHTHl OOBEIUHSIOTCS C MHTEIUIeKTyanbHbIMH HR-mpakTukamu n
HCTIOJIB3YIOTCA I NMPUHATUA YHIPABJICHYCCKUX peme}mﬁ Ha OCHOBC PCAJIbHBIX HaHHBIX.
[TonoGHast cTpaTerusi OMOraeT OpraHU3alUsAM YIYYIIUTh KOHTPOJb HaJ COTPYJHHKAMHU,
ONTUMU3UPOBATE TNPHUMEHCHHUE HUX IIOTCHIHala, IOBBICUTH PE3YJIbTATUBHOCTH pa60T51
KOMITaHUH U CO311aTh QYHIAMEHT JJIs JOJITOCPOYHOTO ycrexa Ha PhIHKE.

KiioueBble cj10Ba: KaJpOBEIH aHAN3, YIIPABJICHHUE IEPCOHATIOM, IIN(PPOBBIE KaIpo-
BbI€ TEXHOJIOTUH, OpraHu3aloHHas 3(pPpekTuBHOCTD, SKOHOMUYEcKas 3)(HEKTUBHOCTD, He-
JIOBEYECKUI KanuTall, IPOU3BOAUTEIBHOCTD TPY/Ia.
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RESEARCH ON THE DEVELOPMENT OF SHAOXING’S TEXTILE
ECONOMY UNDER THE DUAL-CIRCULATION PATTERN

Abstract. Against the backdrop of global industrial chain restructuring and
domestic industrial transformation, the dualcirculation development strategy
guides the highquality upgrading of exportoriented manufacturing. As a key
sector linking domestic and global markets, the textile industry bears important
livelihood and foreign trade functions. Shaoxing, with its complete textile in-
dustrial chain and specialized markets, is a typical textile cluster under this par-
adigm. This paper adopts SWOT analysis to explore internal strengths, weak-
nesses and external opportunities and threats of Shaoxing’s textile industry. It
identifies major bottlenecks including unbalanced industrial structure, simplistic
foreign trade structure, insufficient innovation, talent shortage and supplyde-
mand mismatch, trapping the sector at the low end of value chains. Combining
domestic demand growth, digital and green transformation, plus opportunities
from Regional Comprehensive Economic Partnership (RCEP) and the Belt
and Road Initiative, it puts forward targeted paths from industrial upgrading,
innovation, business environment and crossborder cooperation. The findings
provide references for Shaoxing’s textile integration and other traditional manu-
facturers.

Keywords: New development pattern of dual circulation; Shaoxing textile
industry; industrial upgrading; integration of domestic and foreign trade; indus-
trial chain collaboration.

Research Background and Significance

Rising anti globalization trends and trade protectionism have disrupted
global supply chains, worsening the external operating environment for China’s
export oriented manufacturing [1].

Against this backdrop, the dual circulation development pattern has been
proposed to drive manufacturing transformation from export dependence to
high quality integrated domestic and foreign trade development. As a core pillar
export industry, China’s textile sector accounted for 12.7% of national mer-
chandise exports in 2025, while domestic consumption upgrading has generated
huge market demand for functional, eco-friendly and trend oriented textile
products.

Shaoxing is a core hub of China’s modern textile industry, boasting a com-
plete closed loop industrial chain. Its printing and dyeing capacity accounts for
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40% of the national total, with China Textile City recording an annual transac-
tion volume of over 400 billion yuan [2].

The textile industry contributes 25% of Shaoxing’s industrial output and
supports 300,000 jobs, serving as a typical regional manufacturing sample con-
necting domestic and global markets. However, long term reliance on foreign
orders and midstream processing has left the industry with structural problems
including supply demand mismatch and insufficient innovation. This paper ana-
lyzes Shaoxing’s textile transformation bottlenecks and proposes targeted de-
velopment paths, providing practical references for the upgrading of China’s
traditional textile industry.

Current Development Status of Shaoxing’s Textile Industry

After decades of cluster development, Shaoxing has formed a full industri-
al chain with advancing digital and green transformation and improved open
trading platforms. Nevertheless, the industry still fails to fully adapt to dual cir-
culation development requirements with prominent structural imbalances [3].

(1) The industrial structure is ill suited for domestic circulation. Over 90%
of local textile enterprises are Small and Medium-sized Enterprises (SME)
focusing on homogeneous conventional fabrics for export, while high end func-
tional fabrics for domestic upgraded consumption are in short supply. The in-
dustry features typical pass through manufacturing, with local procurement by
domestic brands below 25%. From 2022 to 2025, domestic sales only accounted
for 31% of industrial output, far below the national average of 46%, leaving
huge domestic market potential untapped.

(2) The foreign trade structure is overly concentrated. Europe, America
and Southeast Asia occupy 76% of export markets, with insufficient layout in
emerging regions and weak risk resistance. Exports rely heavily on general
trade and low value added fabrics, while independent brand exports and high
end textile products account for less than 12% and 18% respectively. Lack of
green certification also restricts exports amid global green trade barriers [4].

(3) Two way international factor allocation is inadequate. In 2025,
Shaoxing’s textile industry utilized only 860 million US dollars of foreign capi-
tal, mainly from small trading enterprises with scarce high end R&D investment.
Outbound investment is also low value oriented, with merely 320 million dol-
lars of non-financial overseas investment, limited to basic processing and ware-
housing rather than core R&D and brand operation.

(4) Layered talent shortages constrain innovation. The industry faces a
shortage of 100,000 front line skilled workers, and fewer than 4,000 high end
R&D talents. The talent siphon effect of Hangzhou and Shanghai leads to over
45% of local textile graduates leaving, hindering core technological break-
throughs.

Development Opportunities

(1) The super large domestic market hedges foreign trade risks. Booming
domestic demand for national trend, outdoor, medical and eco-friendly textiles
offsets external market shocks, enabling enterprises to shift export capacity to
domestic sales and optimize product structures.

(2) Domestic industrial chain restructuring drives value upgrading. Rely-
ing on Yangtze River Delta integration, Shaoxing can integrate Hangzhou’s dig-
ital economy and Shanghai’s design resources, transfer low end manufacturing
capacity to central and western China, and focus on high end links such as R&D,
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high grade printing and dyeing to strengthen industrial chain resilience.

(3) Digital and green transformation cultivates new growth drivers. Popu-
larization of Artificial Intelligence (Al) inspection, digital printing and Manu-
facturing Execution System (MES) systems improves production and supply
matching efficiency. As a national green printing and dyeing pilot, Shaoxing
can seize global green textile market dividends to adapt to both domestic green
consumption and international low carbon trade rules.

Core Development Challenges

Shaoxing’s textile industry is locked in the mid-tier of global value chains,
focusing on midstream processing with insufficient high end product supply and
weak local brand cultivation, failing to capture domestic consumption dividends
[5]. The single and concentrated foreign trade structure amplifies systemic risks,
with segmented domestic and foreign trade systems hindering integrated devel-
opment. In addition, imperfect industry university research cooperation and se-
vere talent loss restrict independent innovation, making it difficult to support
high quality industrial upgrading under the dual circulation pattern.

SWOT analysis of Shaoxing textile economy development under the
new development pattern of dual circulation

The foregoing sections analyze Shaoxing’s textile economy from its devel-
opment status, external opportunities and core constraints. To evaluate its stra-
tegic positioning within the dual circulation system, this section adopts SWOT
analysis to integrate internal and external factors into a unified framework and
build a strategic combination matrix, laying methodological support for high
quality development strategies.

(1) Analysis framework and applicability SWOT (Strengths, Weaknesses,
Opportunities, Threats) is a mainstream structured tool for regional industrial
strategy research. It systematically identifies industrial internal conditions and
external environment, converting scattered descriptions into comparable judg-
ments for strategy formulation. Internal strengths (S) and weaknesses (W) re-
flect industrial capacities and deficiencies, while external opportunities (O) and
threats (T) represent environmental potentials and constraints. Cross matching
these four factors generates four strategic types: SO growth, WO transfor-
mation, ST diversification and WT defense. The preceding chapters elaborate
Shaoxing textile industry’s status, opportunities and challenges. Its current situ-
ation and core problems form internal conditions, whereas external opportuni-
ties and threats constitute the external environment, jointly supporting SWOT
factor identification and matrix construction.

(2) Key elements of SWOT analysis Drawing on the above analysis of
Shaoxing textile industry’s status, opportunities and dilemmas, internal and ex-
ternal factors for its dual circulation integration are summarized into strengths,
weaknesses, opportunities and threats, as presented in Table 1.

From Table 1, Shaoxing’s textile sector features solid intrinsic foundations
alongside prominent structural bottlenecks. Its complete closed loop industrial
chain, world scale professional market, diversified open carriers and prelimi-
nary digital green capacity form core strengths for dual-circulation integration.
Nevertheless, these strengths cannot be fully converted into competitive benefits
due to multiple internal constraints reflected by concrete statistical indicators.
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Table 1 — SWOT Analysis of Shaoxing Textile Economy Elements

Dimension

Keyelements

Mainmanifestations

Strength (S)

Complete supporting
industrial chain

Full closed-loop textile industrial chain covering
fiber-weaving-printing-dyeing-apparel-home tex-
tiles; printing-dyeing capacity accounts for 40% of
China’s total

Outstanding professional
market size

China Textile City, China’s largest textile profes-
sional market; annual online-offline transaction
volume over 400 billion yuan

The importance of industri-
al economic status

Textile output accounts for 25% of Shaoxing’s
total industrial output; around 300 000 employees

Complete open platform
carriers

Equipped with comprehensive bonded zone, Chi-
na-Europe Railway Express routes, cross-border
e-commerce pilot demonstration parks

Solid foundation of digital-
ization and greening

Leading firms deployed Al fabric inspection, digi-
tal printing and MES; green printing-dyeing pilot
zone under construction

Weaknesses
(W)

Imbalance in industrial
structure

SMEs account for over 90%,; severe product ho-
mogenization; domestic-sales output 31 % (na-
tional average:46 %)

Single foreign trade
structure

76 % exports to Europe, America and Southeast
Asia; self-owned-brand exports <12 %; high-end
functional-product exports <18 %

Low level of foreign in-
vestment and outbound in-
vestment

2025 actual utilized foreign capital: USD

860 million; non-financial outbound direct in-
vestment: USD 320 million; concentrated in
low-value-added segments

Structural shortage of talent

Shortage of roughly 100 000 front-line skilled
workers; fewer than 4 000 high-level R&D per-
sonnel; over 45 % local textile-major graduates
outflow

Insufficient institutional
openness and supporting
facilities

Cumbersome cross-border administrative proce-
dures; unified industrial data standards absent;
imperfect credit system and cross-border dis-
pute-mediation mechanism

Opportunity
0)

Domestic super large scale
domestic demand expan-
sion

Rising demand for China-Chic apparel, outdoor
textiles, medical-health textiles and eco-friendly
home textiles

Collaborative reconstruc-
tion of domestic industrial
chain

Yangtze River Delta integration gives access to
Hangzhou’s digital-economy and Shanghai’s fash-
ion-design resources; industrial gradient transfer
extends domestic value chains

Opportunities for Digital
and Green Transformation

Recycled fiber, low-carbon printing-dyeing and
circular textiles gain market importance domesti-
cally and globally

Regional Open System
Dividend

RCEP tariff reduction and rules simplification,
and broad space for capacity cooperation along the
"the Belt and Road"

Threat (T)

Deterioration of external
development environment

Anti-globalisation; regionalised and fragmented
global supply chains; rising trade protectionism

Southeast Asian order
diversion

Southeast Asian textile industry attracts low-end
orders via lower labour costs

Rising green trade barriers

Europe and America continue to introduce green
trade barriers such as carbon tariffs and environ-
mental standards, raising export thresholds

Regional talent siphon

Digital and fashion industries in Hangzhou and
Shanghai draw textile talents away from Shaoxing

The table was compiled by the author
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For instance, domestic sales only account for approximately 31% of total
output (well below the national textile average of 46%); export markets remain
highly concentrated with 76% of textile products flowing to Europe, America
and Southeast Asia; structural talent gaps including 100 000 front line worker
shortages and massive graduate brain drain further limit innovation capacity.

Externally, booming domestic consumption, Yangtze River Delta collabo-
rative industrial restructuring and regional institutional dividends create favour-
able upgrading conditions. Meanwhile, anti-globalisation trends, Southeast
Asian order diversion, escalating green trade barriers and inter regional talent
siphoning bring tangible risks. Taken together, Shaoxing textile possesses com-
parative advantages, yet its development is restricted by inherent structural de-
fects. Industrial transformation cannot merely rely on existing resource endow-
ments; it requires targeted strategies to amplify strengths, mitigate weaknesses
and convert external risks into developmental opportunities.

3) SWOT Cross Strategy Matrix and Results Interpretation

By cross matching internal strengths and weaknesses with external oppor-
tunities and threats, four strategic combinations can be formed: SO growth, WO
transformation, ST diversification, and WT defense, as shown in Table 2.

Table 2 — SWOT Strategic Combination Matrix of Shaoxing Textile Economy

Internal factors

Opportunity (O): Domestic demand
expansion, industrial chain collabo-
ration, digital and green transfor-
mation, regional openness

Threats (T): Deterioration of exter-
nal environment, diversion from
Southeast Asia, green barriers, tal-
ent drain

Strength (S)

SO growth strategy: relying on the
advantages of the whole industrial
chain and professional market, seize
the domestic demand expansion and
RCEP, the "the Belt and Road"
opening dividend, promote the
twoway layout of domestic and
foreign trade integration, and ex-
pand emerging markets

ST Diversification Strategy: Lever-
aging the advantages of digital
greening and open platforms, break-
ing through the green barriers of
Europe and America through green
certification and independent brand
exports, and diversifying external
risks through diversified layouts

Weaknesses(W)

WO Turnaround Strategy: Leverag-
ing the synergy of domestic indus-
trial chains and opportunities for
digital green transformation, culti-
vating local brands, attracting tal-
ents, improving institutional supply,
and enhancing the adaptability of
the supply system to the domestic
demand market

WT defensive strategy: optimizing
the business environment, strength-
ening innovation driven and hierar-
chical talent cultivation, stabilizing
the industrial foundation, and alle-
viating systemic risks such as for-
eign trade concentration and talent
loss

The table was compiled by the author

According to Table 2, the four types of strategic combinations each have
their own focus and are interconnected. The SO growth strategy is based on ad-
vantages, seizes opportunities, and points towards the growth direction of "ex-
panding domestic demand and expanding emerging markets". It is the main path
for Shaoxing Textile to strengthen its stock and optimize its increment; ST's
diversification strategy relies on digital and green capabilities to resolve exter-
nal barriers, emphasizing the use of green certification and brand exports to en-
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hance added value, and diversified layouts to diversify external risks; The WO
turnaround strategy is the key to achieving the transformation from "channel
manufacturing™ to value creation by cultivating local brands, attracting talents,
and improving institutional supply to undertake opportunities for domestic de-
mand expansion and industrial chain synergy; The WT defensive strategy relies
on optimizing the business environment, strengthening innovation driven and
hierarchical talent cultivation, stabilizing the industrial foundation, and prevent-
ing systemic risks.

From the perspective of dual circulation, the four types of strategic combi-
nations jointly serve the overall requirement of "domestic circulation as the
mainstay and domestic and international dual circulation mutually promoting":
SO and WO strategies focus on expanding domestic demand and improving
quality based on the domestic circulation, while ST and WT strategies focus on
stabilizing the external circulation and preventing external risks. The following
countermeasures are based on the strategic matrix of this section implementing
the SO and WO strategic orientations through industrial chain collaborative up-
grading, digital green transformation, and local brand cultivation, strengthening
the WO and WT strategic orientations through innovation driven and hierar-
chical talent introduction, supporting the WT strategic orientation with institu-
tional openness and business environment optimization, and implementing the
SO and ST strategic orientations through differentiated crossborder cooperation,
thus forming a highquality development path that corresponds onetoone with
the strategic combination.

Among the four orientations derived from the SWOT matrix, the SO
growth strategy and WO transformation strategy are set as the primary priori-
ties, while ST diversification and WT defense act as supplementary risk preven-
tion measures. Although Shaoxing owns prominent endowments including a
complete industrial chain and large scale professional markets (S), these
strengths cannot be fully converted into development benefits given prominent
internal weaknesses such as insufficient local brand building and structural tal-
ent shortages (W). Therefore, the WO turnaround strategy is essential to remove
internal obstacles before capturing external opportunities brought by domestic
demand expansion, industrial chain coordination and digital green transition. In
the meantime, constrained by limited local capital, R&D investment and human
resources, Shaoxing cannot allocate equal resources to all four strategies simul-
taneously. ST and WT strategies will be implemented as supporting instruments
to cope with external threats such as Southeast Asian order diversion, green
trade barriers and cross regional talent siphon.

Industrial chain collaborative upgrading and local brand cultivation corre-
spond to SO and WO strategic goals; innovation driven development and multi
level talent cultivation address both WO and WT requirements; business envi-
ronment optimization mainly supports the WT defense strategy; differentiated
cross border cooperation realises SO growth and ST diversification objectives.
Such one to one logical linkage ensures that proposed measures are not subjec-
tive suggestions but concrete outputs generated from the SWOT analytical
framework.

Countermeasures for highquality development of Shaoxing textile
economy under the new development pattern of dual circulation

1) Promote coordinated industrial chain upgrading, integrate digital tech-
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nology with the real economy, and consolidate domestic circulation

First, optimize industrial chain gradient distribution under the Yangtze
River Delta integration strategy. Shaoxing focuses on high value segments in-
cluding high end functional fibers, intelligent printing and dyeing, creative de-
sign and brand operation, while transferring low end weaving and basic pro-
cessing to central and western China to form a collaborative supply chain of
“R&D in Shaoxing, manufacturing in central and western regions for national
consumers”. Cluster collaboration among chemical fiber, weaving, printing dye-
ing and apparel enterprises will strengthen local fabric supply and satisfy do-
mestic demand for clothing, home and industrial textiles.

Second, advance digital and green transformation. Fully apply
“Al+Textile” and roll out the Shaoxing “Al Companion Plan”, offering compu-
ting vouchers and transformation subsidies for SMEs to deploy intelligent fabric
inspection, digital printing and MES systems, and unify industrial data stand-
ards to break data silos. The sector will develop biodegradable and recycled fi-
bers and low carbon dyeing technologies to build green textile supply capacity,
and foster China Chic, outdoor and medical textile product lines to ease struc-
tural supply demand mismatch.

Third, nurture local independent brands. Build a brand incubation platform
based on China Textile City, support fabric enterprises to extend downstream
into apparel and home textiles, and expand domestic online sales via livestream
e-commerce and online textile city platforms to realize channel connectivity for
both domestic and overseas sales.

(2) Strengthen innovation and tiered talent training to achieve core tech-
nology breakthroughs

A university industry research collaborative innovation system will be es-
tablished. Cooperating with textile universities, Shaoxing plans to build an in-
novation institute in Kegiao for R&D on functional fibers, low carbon printing
dyeing and intelligent textile equipment. A platform for commercializing inno-
vation outcomes will cut SMEs’ technology transformation costs and enhance
industrial chain independence.

A multi layer talent mechanism will be implemented. Local vocational col-
leges will jointly develop training bases to cultivate skilled frontline workers
and improve their salary and welfare. Top creative, digital and R&D talents will
be recruited under tailored policies with housing, education and research sup-
port. Joint training with Belt and Road fashion universities will bring in over-
seas experts and cultivate talents for international trade and brand management.

3) Optimize business environment aligned with international high stand-
ards to build a dual-circulation hub

Shaoxing will benchmark high standard rules of RCEP and Comprehensive
and Progressive Agreement for Trans-Pacific Partnership (CPTPP) . Pilot one
stop origin certification and green low carbon certification services will be
launched in bonded zones and cross border e-commerce parks. Improved cross
border IP protection and dispute mediation will reduce institutional trade costs.
Targeted cross border financial products including exchange rate hedging and
foreign trade subsidies will ease SMEs’ financing pressure.

A one stop textile government service platform and digital public service
center will provide free digital transformation training for SMEs. Local gov-
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ernment performance evaluation will incorporate domestic foreign trade integra-
tion to sustain long term business environment improvement.

4) Adopt differentiated cross border cooperation to diversify overseas lay-
out and stabilize external circulation

For Association of South East Asian Nations (ASEAN) markets, lever-
age RCEP tariff benefits to export functional fabrics and textile machinery, and
set up warehouses and small R&D centers in Indonesia and Vietham. For Cen-
tral Asia and Central Eastern Europe, export complete textile production lines
and build cross border industrial parks via China Europe Railway Express. For
Europe and America, focus on low carbon recycled textiles, complete carbon
footprint certification and develop independent brand cross border e-commerce.
For Africa and Latin America, rely on China Textile City’s overseas branches
and cross border livestream e-commerce to develop bulk fabric trade. This multi
region layout diversifies market risks and realizes mutual reinforcement be-
tween domestic and overseas markets.

Conclusion. The dual circulation paradigm brings transformation opportu-
nities for Shaoxing’s textile industry. Supported by its complete industrial
chain, large professional market and digital foundation, the sector is constrained
by value chain mid tier lock in, single trade structure, talent shortages and inad-
equate business supporting systems. Its transition requires balancing domestic
demand expansion and foreign trade stabilization. By upgrading supply chains,
promoting digital green transformation, cultivating local brands, optimizing
business environment and implementing differentiated international coopera-
tion, Shaoxing can break supply bottlenecks and build a secure two way textile
circulation system.

As a representative manufacturing cluster, Shaoxing’s experience offers
lessons for export oriented traditional industries. Integrating regional manufac-
turing into dual circulation relies on industrial endowments and coordinated
progress in supply upgrading, market diversification, innovation agglomeration
and institutional opening, so as to tackle value chain lock in and market seg-
mentation, realize high quality industrial development and safeguard national
industrial chain security.
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Ysu I351H, JOKTOPAHT
Waoonasan «H0scto» met tinaepi ynusepeureti, [llaocun K., Kpitaii

Koc aifHaIbIM skaFAaii bIHAAFBI IIAOKCHHITIH TOKBIMA YJKOHOMHKACHIHBIH JAMYBI
TYpAaJIbl 3epTTey

Tyiingeme. XXahauapik eHIipicTIK TI30EKTEp/IiH KaiiTa KYpbUIybl XKOHE cayla MPOTEK-
LMOHU3MIHIH KYIIEIO1 )KaFiaiiblH/1a KOC aiiHaIBIMHBIH KaHa MOl 3KCIOPTKA OaFbITTalFaH
JIOCTYpJII OHJCY OHEPKACIOIHIH JKaHFBIPYBIHA CTPATETHSIIBIK OarbIT-Oarmap Oepemi. Tonbik
TOKbIMa OHIpicTik Ti30eri MeH ipi MaMaHAaHIBIPbUIFAaH HapbIKTapbl Oap IllaokcuHr imki
JKOHE XaJIbIKapaJIbIK alHaJIBIMIAp/bl OIPIKTIPETiH TUNITIK TOKBIMA KJacTepi OOJbIN Talblia-
Jbl. Makanana Koc aifHaJIBIM TY)KBIpEIMIaMach! aschiHa [1[a0KCHHTITIH TOKBIMa S3KOHOMHKa-
ChI TaJJJaHaJIbl, KYH/BUIBIK Ti30€TiH/IETi TOMEH JCHIeii OCKITY, CypaHbIC TIeH YCHIHBICTBIH
colikec KenMmeyi, CBIPTKBI cayfa KYPBUIBIMBIHBIH LIOFBIPIAHYBI, KaApiap TalIIbUIBIFEI XKOHE
MHCTUTYIIHOHAIIBIK KOJIAAY/IBIH KETICIeyi CHAKTBI HEeTi3Ti MIeKTeyIi (akropiap aHbIKTaIa-
Ibl. ImKi CypaHBICTBIH KeHeroi, NUGPIBIK kKoHe xacbul Tpanchopmanust, PYOIT sxone «bip
Oenmey, Oip oy Oactamackl MYMKIHAIKTEpiHE CyHEHEe OTBIPBIN, OHIIPICTIK Ti30eKkTepi
MKAHFBIPTY, KaJpJblK UHHOBALUSIIAP, ICKEPIIiK OPTaHbI XKETUINIPY XKOHE capajlaHFaH LIeKapa-
JlaH THIC BIHTHIMAKTACTHIK OOMBIHINA IIapanap YChIHBUIFaH. AJIBIHFaH KOPBHITHIHABUIap [1la-
OKCUHIKE 1IIKi-CBIPTKBI cayAaHbl OipikTipyre, coHIaii-ak ejieri yKcac IocTypii eHaipic
KJIacTepiepiHe Koc alfHaJIbIM KaFJaibIHAa KOFAaphl camaibl JaMyFa JKeTy YIIiH IpaKTHKa-
JIBIK YCBIHBICTAp Oeperi.

Tyi#inai ce3mep: Koc aifHaNBIMHBIH >kaHa Mogpeni; IIIaOKCHHr TOKbIMa ©HEpPKACiOi;
©OHEPKICINTI XKAHFBIPTY; iIIKi JKOHE CBHIPTKBI CaylaHbIH MHTErPALUsChl; OHIIPICTIK Ti30eKkTep
CaJIACHIHAFbI BIHTHIMAKTACTHIK.

Ysnp L351H, 1OKTOpAHT
UxoI3SHCKUI yHUBEPCUTET UHOCTPAHHBIX s13bIKOB «FOacton, I. [llaocun, Kurait

HccaenoBanue pa3BUTHA TEKCTHIBHONW IKOHOMUKH IIA0KCUHTA B YCJIOBHSAX MO/IeJTH
JIBOITHOTO 000pOTa

Annortanus. Ha ¢poHe pecTpykrypu3saiuu rodaibHbIX MPOU3BOJICTBEHHBIX LEMOYEK U
pOCTa TOProBOTrO MPOTEKIIMOHU3MA HOBasi MOJICNIb JIBOMHOTO 000poTa MaéT CTpaTernyecKue
OPUEHTHUPHI I MOACPHU3AIMH TPAIUIMOHHONW IKCIIOPTOOPHEHTHPOBAHHOI 00pabarkiBaro-
meit npomeinuieHHocTH. [1laocuH, obmamaromuii MOTHOW MPOU3BOACTBEHHOH IIETOYKOM TEeK-
CTWJIBHOM OTpaciyu M KPYNHBIMH CHELMAIU3UPOBAHHBIMU PBIHKAMM, SIBJISETCS TUIHYHBIM
TEKCTHWJIBHBIM KJIACTEPOM, COUYETAIOIIMM BHYTPEHHUH U MEXIyHApOIHBINH 000poThl. B cra-
The NPOBEAEH aHANU3 TEKCTUIbHON 3koHOMHKHM IllaocuHra B pamkax Mopaenu IBOWHOTO
000poTa, BBISBICHB OCHOBHBIE OTPAHWYCHHS: HU3KO3aTpaTHas (pUKcamus B paMKax CTOHU-
MOCTHOW HEMOYKH, HECOOTBETCTBUE CIPOCA M MPEAJIOKEHHUS, KOHLEHTPALUs CTPYKTYPHI
BHEINIHEH TOProBiH, ACGUIMT KaIpPOB M HEJOCTATOK HMHCTUTYIHOHAJIBLHOW IOIICPIKKH.
Onupasich Ha BO3MOXXHOCTH paCIIMpEHHs BHYTPEHHEro crpoca, Hu(poBOW M 3enEHOU
tpanchopmaryn, PIDIT u uanmmatel «OuH TOSIC, ONUH MYTh», B paboTe MpeioKeHb
MepBI 0 MOAECPHU3AIMH [TPOU3BOACTBEHHBIX 1IETIOYEK, MTHHOBAIIMOHHOMY Pa3BUTHIO KaJpo-
BOTO MOTEHIIMAJIA, COBEPIICHCTBOBAHUIO JIEJIOBON cpenbl U AuphepeHIIMPOBAHHOMY TPaHC-
TPaHUYHOMY CcOTpyAHHUYecTBY. [lomyueHHBIE BBHIBOJBI NAIOT NMPaKTHUECKHE pPEKOMEHAALNN
s [1laocwHra 10 AOCTHMIKEHUIO MHTETPAllMU BHYTPEHHEW W BHEIIHEH TOPTOBIH, a TAKXKe
JUIS aHAJIOTUYHBIX TPAJUIIMOHHBIX POU3BOJCTBEHHBIX KJIACTEPOB CTPaHbI B LIENsAX obecre-
YEeHUS BBICOKOKaY€CTBEHHOTO Pa3BUTHS B YCIOBUSAX MOJEIH ABOHHOTO 000poTa.

KiroueBsble ci10Ba: HOBast MOJICIb IBOWHOTO 000POTA; TEKCTUIIbHAS TPOMBIIUICHHOCTh
[[TaocuHra; MoaepHH3anMs MPOMBIIUIEHHOCTH; MHTErpanysl BHYTPEHHEW M BHEIIHEH TOp-
TOBJIM; COTPYAHUYECTBO B PAMKAX POU3BOACTBEHHBIX LICTIOYEK.
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Risk Identification and Ethical Governance in Al-Driven Dynamic Pricing:
Balancing Short-Term Revenue and Long-Term Brand Equity

Abstract. With the wide application of artificial intelligence (Al) technol-
ogy in e-commerce, Al-driven dynamic pricing has become the core means for
enterprises to optimize revenue and improve market competitiveness. However,
while dynamic pricing brings short-term benefits, it may also cause problems
such as declining consumer trust, damaged brand reputation and potential legal
compliance risks, highlighting the importance of strategic management and
business ethics. From the perspective of strategic management and business eth-
ics, this article systematically studies the risk identification and ethical govern-
ance in Al-driven dynamic pricing, and puts forward a strategic framework to
achieve a balance between short-term returns and long-term brand assets.

Based on the theoretical and methodological system adopted in the big pa-
per, this research integrates the multi-dimensional theoretical foundation, in-
cluding task-technical matching (TTF) theory, resource-based concept (RBV)
and dynamic capability theory, as well as ethical governance and institutional
theory, and builds a dynamic pricing risk identification and ethical governance
analysis model. The research method adopts a combination of multi-case analy-
sis and empirical research. By collecting price strategy data, user feedback,
sales data and brand evaluation of leading e-commerce platforms at home and
abroad, it analyzes the risk types and ethical challenges that Al dynamic pricing
may arise in practical applications, and quantifies its short-term benefits and
long-term brand capital. The influence of production.

The research results show that: First of all, Al dynamic pricing has multi-
dimensional risks such as personalized price deviation, fast price fluctuations
and data privacy. If these risks are not properly managed, they will have a nega-
tive impact on consumer trust and brand value. Secondly, the establishment of
an ethical governance mechanism that combines transparency, interpretability
and compliance can effectively mitigate potential risks and achieve a dynamic
balance between short-term returns and long-term brand assets. Finally, by
building a revenue-brand trade-off model, enterprises can formulate optimiza-
tion strategies in different situations to maximize profits while maintaining
brand loyalty and sustainable competitive advantages.
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The theoretical contribution of this article is to integrate the risk manage-
ment of Al dynamic pricing with strategic management and business ethics into
a systematic analysis framework, expanding the theoretical boundaries of e-
commerce Al application research. The practical significance is to provide sci-
entific risk identification tools and ethical governance guidelines for e-
commerce enterprises, and support enterprises to protect long-term brand assets
while pursuing short-term benefits and achieve sustainable development.

Keywords: Al dynamic pricing; risk identification; ethical governance;
short-term income; brand assets; strategic management.

Introduction. With the rapid development and commercial application of
artificial intelligence (Al) technology, Al has become an important tool for e-
commerce enterprises to improve operational efficiency, optimize customer ex-
perience and enhance market competitiveness. In many Al application scenari-
0s, Dynamic Pricing has attracted much attention because it can analyze market
supply and demand, user behavior and competitive environment in real time to
achieve price optimization. Compared with traditional fixed prices or periodic
price adjustments, Al-driven dynamic pricing can adjust prices at milliseconds
through automated algorithms, so as to maximize revenue, optimize inventory
and increase market share. Its core advantage is that it can integrate complex
market information with consumer behavior data to provide personalized, real-
time and multi-dimensional price decision-making, so that enterprises can gain
significant strategic advantages in the fiercely competitive digital economy en-
vironment.

However, the rapid development of Al dynamic pricing is also accompa-
nied by a series of potential risks and ethical challenges. First of all, the opacity
and data-driven characteristics of algorithms may lead to price discrimination,
consumer dissatisfaction or decline in trust. If personalized pricing lacks rea-
sonable constraints, it is easy to cause consumers to question fairness, and even
cause public risk. Secondly, in the process of maximizing profits, enterprises
may neglect data compliance and privacy protection, violate the Personal In-
formation Protection Law, GDPR and other laws and regulations, and increase
legal risks. Thirdly, excessive pursuit of short-term profits may damage brand
reputation and long-term customer loyalty, putting enterprises at a disadvantage
in long-term competition. Therefore, from the perspective of strategic manage-
ment and business ethics, it is particularly necessary to systematically study the
risk identification and ethical governance of Al dynamic pricing.

Based on this, this study aims to explore the risk types and governance
mechanisms of Al-driven dynamic pricing in e-commerce, and explore the stra-
tegic path for enterprises to achieve a balance between short-term returns and
long-term brand assets. Specifically, the research first identifies multi-
dimensional risk types such as price deviations, rapid price fluctuations, data
privacy leakage and consumer trust decline that may be caused by dynamic
pricing, and analyzes their sources and impact mechanisms; secondly, it com-
bines institutional theory, business ethics theory and strategic management theo-
ry to build transparency, interpretability and An ethical governance framework
that combines compliance; finally, establish a trade-off model between short-
term income and long-term brand assets to provide a scientific basis for enter-
prises to formulate optimization strategies in different situations.
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In terms of research issues, this study focuses on three core issues: first,
what are the main risks faced by Al dynamic pricing in actual operation, and
how these risks arise and evolve; second, how should enterprises design ethical
governance mechanisms to meet the challenges of fairness, transparency and
compliance; third, how enterprises Achieve an effective balance between the
maximization of term returns and the protection of long-term brand assets, so as
to ensure sustainable competitiveness and long-term value creation. By answer-
ing the above questions, the research not only enriches the theoretical research
on the intersection of Al dynamic pricing and business ethics, but also provides
enterprises with operational strategic management and governance solutions.

From a theoretical point of view, this study integrates the risk management
of Al dynamic pricing with strategic management and business ethics to build a
systematic risk identification and governance analysis framework; introduces
task-technology matching (TTF), resource basic concept (RBV) and dynamic
capability theory, and the strategic value of Al dynamic pricing and Operational
performance provides theoretical support; at the same time, a trade-off model
between short-term income and long-term brand assets is proposed to provide
guantitative analysis tools for future related research. At the practical level, the
research provides specific guidance for enterprises to identify potential risks,
design ethical governance mechanisms and optimize strategies, help enterprises
protect long-term brand assets while pursuing short-term benefits, and achieve
the dual optimization of profits and brand value.

In terms of research methods, this study follows the theory and empirical
system of the thesis. In terms of theoretical methods, through literature review,
conceptual model construction and theoretical analysis, combined with innova-
tion diffusion theory (IDT), task-technology matching theory (TTF), resource
basic concept (RBV), dynamic capability theory and ethical governance theory,
Al dynamic pricing risk identification and governance analysis framework is
built. . In terms of empirical methods, through multiple case studies, we collect
price strategy data, sales data, consumer feedback and brand evaluation indica-
tors of leading e-commerce enterprises at home and abroad, and analyze the risk
types, ethical challenges and their impact on short-term returns and long-term
brand assets that dynamic pricing may arise in practical applications. At the
same time, use the risk identification matrix, ethical scoring table and benefit-
brand trade-off model to quantitatively evaluate the effects of different strate-
gies and realize the organic combination of theory and practice.

In summary, this chapter lays a solid foundation for the full text in terms of
research background, research purpose, research problems, theoretical and prac-
tical significance, and research methods. Al dynamic pricing is not only a prod-
uct of technological innovation, but also an important research object at the in-
tersection of strategic management and business ethics. Through systematic
analysis of risks and governance mechanisms, it provides theoretical support
and practical guidance for enterprises to achieve a balance between short-term
benefits and long-term brand value in the digital economy era.

Literature Review and Theoretical Foundation

Research status and significance of Al dynamic pricing

With the rapid development of artificial intelligence technology, Al-driven
dynamic pricing has become an important strategy for data-intensive industries
to improve revenue and market response speed. Traditional pricing methods
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rely more on historical experience or fixed rules, and it is difficult to cope with
the complex market environment and the diversity of consumer behavior.
Through technologies such as machine learning, reinforcement learning and
predictive analysis, Al dynamic pricing can analyze market demand, competi-
tive prices and individual consumer behavior in real time, and automatically
adjust prices accordingly to maximize revenue and optimize inventory (Che-
navaz & Dimitrov, 2025). In applications such as aviation, hotel and retail, re-
search shows that dynamic pricing can significantly increase profits and im-
prove inventory turnover and sales efficiency. However, there are also ethical
risks behind Al dynamic pricing, such as price discrimination, data privacy is-
sues and declining consumer trust, highlighting the importance of ethical gov-
ernance and strategic management.

Ethical risks and controversies in dynamic pricing

Although Al dynamic pricing can improve short-term returns, the complex-
ity and opacity of its decision-making process may bring obvious ethical risks.
Research shows that Al systems may cause unfair price differences for different
consumer groups when personalized pricing, causing consumer dissatisfaction
and even a crisis of trust (Chaudhary, 2025). In addition, if enterprises lack
transparent explanations and explanation mechanisms, consumers are prone to
feel unreasonable charges or be "exploited”, thus reducing brand loyalty and
long-term competitiveness (Pricefx, 2025). These studies emphasize that dy-
namic pricing should not only focus on algorithm performance and profit max-
imization, but also take into account fairness, transparency and interpretability
to reduce negative social impact.

Consumer behavior and Al pricing ethical perception

From the perspective of consumer psychology, price differences will sig-
nificantly affect behavior. An experimental study found that when consumers
realize that the price they pay is higher than others, their trust decreases, their
negative emaotions increases, and they are more likely to make complaints, bad
reviews or turn to other platforms (Chen, Zhang & Wu, 2024). In addition, con-
sumers' control perception of enterprises and Al ethical perception will mediate
the relationship between pricing strategies and consumer behavior, which
prompts enterprises to consider consumer psychological responses when design-
ing dynamic pricing strategies and establish stable long-term customer relation-
ships.

The theoretical basis of Al pricing ethical governance

The theory of ethical governance provides a systematic analysis framework
for Al dynamic pricing. Ethical governance emphasizes that enterprises should
assume social responsibility while pursuing economic benefits to ensure fair-
ness, transparency and compliance. For dynamic pricing, enterprises need to
evaluate and optimize Al models, reduce the unfair treatment of algorithms to
specific groups, and improve the interpretability of price decision-making
(Chaudhary, 2025). Institutional theory points out that corporate behavior is
subject to multiple constraints such as laws, industry norms and social expecta-
tions, such as GDPR and industry best practices, which requires enterprises to
comply with transparency and fairness standards in dynamic pricing to reduce
legal and reputational risks (Forbes Tech Council, 2025).

The trade-off between short-term benefits and long-term brand value
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The core value of dynamic pricing lies in real-time price optimization to
improve profits, but research emphasizes that the simple pursuit of short-term
profits may have a negative impact on long-term brand value. After experienc-
ing unfair pricing, consumers may reduce repeat purchases and reduce trust in
brands (UNSW BusinessThink, 2025). Therefore, enterprises should introduce
ethical constraints in dynamic pricing strategies to achieve a balance between
short-term returns and long-term brand assets by setting price upper and lower
limits, transparent pricing processes and compensation mechanisms.

Research Methodology and Research Design

This study adopts a hybrid research method, combining theoretical analysis
and empirical research, to systematically explore the issues of risk identification
and ethical governance in Al-driven dynamic pricing. The research framework
continues the logic of the thesis: first build a risk identification and ethical gov-
ernance analysis model through the theoretical basis, and then verify and opti-
mize it with empirical data. Specifically, this article first builds an Al dynamic
pricing risk identification and governance framework from the task-technical
matching (TTF) theory, resource-based concept (RBV), dynamic capability the-
ory and ethical governance theory, and on this basis, puts forward a trade-off
model between short-term returns and long-term brand assets. Subsequently, the
actual operation data of the enterprise is collected through multiple case studies,
the model is verified, and the impact of different governance strategies on short-
term benefits and long-term brand value is analyzed. The research design not
only focuses on theoretical construction, but also emphasizes empirical verifica-
tion, so that the research results have both academic value and practical guid-
ance.

In order to ensure the representativeness and operability of the research re-
sults, this study chooses a multi-case study method to conduct an in-depth anal-
ysis of leading e-commerce enterprises at home and abroad. Case enterprises
need to meet three criteria: First, they have a significant market share in the e-
commerce or retail industry and have applied mature Al dynamic pricing sys-
tems, such as Alibaba, JD.com and Amazon. Secondly, the data of the research
object is highly accessible, including price strategy, sales data, customer feed-
back and brand evaluation, to ensure the reliability of the analysis. Finally, the
selected enterprise types are diverse, covering B2C platforms, cross-border e-
commerce and vertical market segments, so as to ensure the wide applicability
of the research conclusions. Through multi-case analysis, we can identify the
common risks and governance strategies of dynamic pricing in different enter-
prise and market environments, and evaluate their actual impact on short-term
returns and long-term brand assets.

The data collection of this study includes two parts: quantitative data and
qualitative data. Quantitative data comes from enterprise public reports, price
adjustment records, sales data and consumer behavior data, which are used to
analyze price fluctuations, profit changes and brand evaluation trends. Qualita-
tive data includes enterprise internal management interviews, expert interviews
and consumer questionnaires, which are used to supplement ethical perceptions
and governance practices that cannot be captured by quantitative data. In the
process of data collection, first obtain the dynamic pricing strategy and price
adjustment records of the enterprise in the past 12 months, and collect the sales
performance, profit data and inventory turnover of the corresponding period.
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Secondly, collect consumer feedback and brand evaluation information, includ-
ing customer satisfaction, repurchase rate and social media public opinion, as
long-term brand asset measurement indicators. At the same time, through inter-
views with enterprise managers and Al algorithm teams, we can gain an in-
depth understanding of the pricing decision-making process, risk management
strategy and ethical governance practice. Through multi-source data integration,
the research can realize risk identification, ethical governance effect evaluation,
and multi-dimensional analysis of the trade-off between short-term returns and
long-term brand assets.

Data analysis adopts a combination of qualitative and quantitative methods.
First, identify the types of risks that may occur in Al dynamic pricing through
case analysis, including price deviations, excessive price fluctuations, data pri-
vacy issues, and consumer trust decline. Secondly, the study uses the ethical
scoring table and risk identification matrix to evaluate the governance strategy
of the enterprise, including the dimensions of transparency, interpretability,
compliance and fairness. In terms of quantitative analysis, this study uses statis-
tical analysis and regression analysis to evaluate the impact of different govern-
ance strategies on short-term income and long-term brand assets. For example,
the role of the transparent pricing mechanism on profit growth and customer
loyalty is evaluated through regression analysis, and the optimization effect of
different price constraint strategies on the revenue-brand trade-off model is test-
ed through simulation analysis. The combination of qualitative and quantitative
analysis can ensure the comprehensiveness and scientificity of risk identifica-
tion and governance effect evaluation.

In order to quantify the decision-making effect of enterprises in dynamic
pricing, this study builds a Revenue-Brand Trade-Off Model. With short-term
revenue indicators (such as profit margin and sales growth) and long-term brand
asset indicators (such as customer loyalty, brand satisfaction and brand reputa-
tion) as the core, the model maps the strategic effect of Al dynamic pricing into
the balance of revenue and brand value. The model assumes that highly person-
alized pricing can improve short-term returns, but may have a negative impact
on brand assets; transparency and explainable governance mechanisms can re-
duce brand risks while slightly affecting short-term returns; in different enter-
prises and market environments, the optimal strategy point is the right of short-
term income and long-term brand assets. Above the scale curve. The model
provides quantitative tools for enterprises to formulate optimization strategies in
different situations to achieve double optimization of short-term profits and
long-term brand value.

Empirical Analysis and Findings

Overview of Case Enterprises

This study selected Alibaba, JD.com and Amazon, three representative en-
terprises in the field of e-commerce, as research subjects. These enterprises are
in the leading position in the industry in terms of market share, technology ap-
plication ability and Al dynamic pricing practice, so they can fully reflect the
risk and governance characteristics of Al dynamic pricing in actual operation.
By collecting price adjustment records, sales data, inventory changes, customer
feedback and brand evaluation in the past 12 months, this study can comprehen-
sively observe the Al dynamic pricing practice of enterprises, and extract key
risks, governance strategies, and the balance between revenue and brand value.
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It is worth noting that there are differences in market positioning, user groups
and cross-border business scale between different enterprises, which provides a
valuable and diverse perspective for comparative analysis, and also provides a
realistic background for the study of the trade-off between short-term benefits
and long-term brand assets.

Identification of Al Dynamic Pricing Risks

Through the systematic analysis of the three enterprises, this study identi-
fies the main risk types in Al dynamic pricing. Table 4-1 summarizes the type
of risk, specific performance and the impact actually observed by the enterprise.

Table 1 — Al Dynamic Pricing Risk Identification

Enterprise | Risk Type Description Observed Impact

Alibaba Price Deviation Certain users paid high- Negative consumer
er/lower than average due to | perception, complaints
algorithmic personalization

Alibaba Price Volatility Frequent price changes Disruption of consumer
during high-demand periods | expectation, potential brand

trust erosion

JD Data Privacy Collection and use of user Legal compliance risk, po-
data without full transpar- tential reputation damage
ency

JD Price Volatility Rapid adjustments in pro- Confusion among consum-
motional pricing ers, reduced loyalty

Amazon Price Deviation Personalized pricing differ- | Perceived unfairness,
eNcCes across regions negative reviews

Amazon Compliance Risk | Complex cross-border Risk of legal penalties and
regulations brand reputation loss

It can be seen from the table that personalized price deviation is the most
common risk, especially during high demand or promotion. This deviation may
cause some consumers to pay above-average prices, increasing negative public
opinion and complaint rates. Price fluctuations too fast is another important risk.
Frequent price adjustment will interfere with consumers' psychological expecta-
tions of prices and weaken brand loyalty. Data privacy and compliance risks are
mainly reflected in legal compliance issues in the process of data collection,
storage and use. For example, cross-border business may touch on data protec-
tion regulations in different regions. Overall, all three enterprises face multi-
dimensional risks, but the performance and severity of the risks vary according
to the corporate governance strategy and market environment.

Assessment of Ethical Governance Mechanisms

Ethical governance is an important means to mitigate the risk of dynamic
pricing. This study evaluates the governance level of enterprises in the dimen-
sions of transparency, interpretability, compliance and fairness through the ethi-
cal scoring table and governance matrix. The results are shown in Table 4-2.

Table 2 — Ethical Governance Evaluation

. Explainab | Complia . Overall Governance
Enterprise Transparency - Fairness -
ility nce Rating
Alibaba High High High Medium 8.5/10
JD Medium Medium High Medium 7.5/10
Amazon Medium High Medium | Medium 7.0/10
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Analysis shows that Alibaba has outstanding performance in terms of
transparency and explainability. By providing consumers with price history and
preferential rules, it enhances consumers' understanding and trust in pricing log-
ic, thus effectively alleviating the risk of fairness perception caused by price
deviation. JD.com has advantages in internal review and algorithm constraints.
It realizes internal risk management through continuous monitoring of highly
volatile goods and consumer complaint data feedback optimization algorithms.
Amazon adopts high-precision personalized pricing in some markets, but there
are data compliance challenges in cross-border markets, which may put some
pressure on the long-term value of the brand. On the whole, the ethical govern-
ance mechanism plays a central role in the balance between short-term income
and long-term brand assets of enterprises, and transparency and interpretability
are key factors.

Analysis of Short-Term Revenue and Long-Term Brand Equity
Trade-Off

This study further uses the income-brand trade-off model to quantitatively
analyze the relationship between short-term income and long-term brand assets
of enterprises. The results are shown in Table 4-3.

Table 3 — Short-Term Revenue vs Long-Term Brand Equity Analysis:

Enterprise Short-Term Brand Equity Governance Trade-Off
Revenue Effect | Impact Mechanism Assessment
Effectiveness

Alibaba +15% +10% High Balanced

JD +12% +5% Medium Moderately
Balanced

Amazon +18% -5% Medium Risk of Brand
Erosion

Analysis shows that highly personalized pricing and frequent price adjust-
ments can significantly increase profits and sales in the short term, but in the
absence of effective ethical governance, long-term brand assets may be eroded.
For example, after Alibaba implemented a transparent and explainable pricing
mechanism, even if the short-term revenue decreased slightly, customer loyalty
and brand satisfaction increased significantly, showing that the governance
mechanism effectively reduced long-term risks. JD.com has achieved a moder-
ate balance between revenue and brand assets through internal review and algo-
rithmic constraint strategy. Amazon's excessive pursuit of short-term profits in
some markets has led to a decline in brand value, but it gradually optimizes its
strategy through cross-market monitoring and dynamic constraint adjustment.
On the whole, the effectiveness of the governance mechanism directly affects
the trade-off between short-term income and long-term brand assets of the en-
terprise.

Key Findings and Discussion

The empirical analysis of this chapter reveals three core findings. First of
all, although Al dynamic pricing can significantly improve the short-term in-
come of enterprises, it is also accompanied by multi-dimensional risks such as
price deviation, price fluctuations and data privacy, which have a direct impact
on consumers' sense of fairness and brand loyalty. Secondly, the corporate ethi-
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cal governance mechanism is crucial to risk mitigation, among which transpar-
ency, interpretability and compliance are the core indicators of governance,
which can reduce the negative impact of risk on brand assets. Third, there is an
obvious trade-off relationship between short-term income and long-term brand
assets. Through reasonable governance strategies, enterprises can maintain cus-
tomer satisfaction and brand loyalty while improving profits, and achieve a dy-
namic balance between revenue and brand value.

Discussion and Strategic Implications

Through the case analysis of Alibaba, JD.com and Amazon, this study re-
veals the multi-dimensional risks of Al dynamic pricing in practical applications
and the effect of its governance mechanism. First of all, Al dynamic pricing has
significant advantages in improving short-term income. Highly personalized
and real-time adjustment can significantly increase profits during the sales sea-
son and promotion period. However, the rapid growth of short-term earnings is
often accompanied by price deviations and rapid price fluctuations, which may
weaken consumer fairness, reduce customer loyalty, and potentially damage the
brand value of the enterprise. The negative effects of personalized pricing are
more obvious in cross-regional or cross-market applications, especially when
data privacy and compliance requirements are complex, and enterprises face
greater legal and reputational risks.

Secondly, this study shows that the ethical governance mechanism of en-
terprises plays a key role in risk mitigation. Alibaba's pricing mechanism with
high transparency and high interpretability has effectively reduced consumers'
dissatisfaction with price deviations and improved customer trust and brand sat-
isfaction. JD.com has achieved a moderate balance of risk control through in-
ternal review and algorithm constraints, while Amazon is at risk of declining
brand assets in some markets due to excessive pursuit of short-term profits. It
can be seen that transparency, explainability and compliance are the core indica-
tors of Al dynamic pricing governance, and its effectiveness directly determines
whether enterprises can achieve a balance between short-term income and long-
term brand assets.

Third, the revenue-brand trade-off model verifies the dynamic relationship
between short-term profits and long-term brand assets. The study found that in
the absence of a governance mechanism, the short-term revenue improvement
of enterprises usually comes at the expense of a decline in brand assets.
Through reasonable governance strategies, enterprises can achieve the dual op-
timization of revenue and brand value. This shows that the strategic value of Al
dynamic pricing is not only reflected in short-term benefits, but also in the abil-
ity to protect and enhance the long-term competitiveness of brands through
governance mechanisms.

Based on the results of empirical analysis, this study puts forward the fol-
lowing management inspiration to guide enterprises to optimize Al dynamic
pricing strategies in practice.

First of all, enterprises should establish a systematic ethical governance
mechanism. Transparency and interpretability are key measures to ensure con-
sumer fairness and trust. Enterprises can reduce negative perceptions and com-
plaints by disclosing the price adjustment logic to consumers, providing price
history query functions or explaining the principles of recommendation algo-
rithms, so that consumers have a clear understanding of the pricing process. In-
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ternal review and compliance mechanisms are equally important. Enterprises
should regularly check algorithm deviations, price anomalies and data use com-
pliance to reduce potential legal risks.

Secondly, enterprises should pay attention to the balance between short-
term income and long-term brand assets. Although the short-term profit maxi-
mization strategy can quickly increase profits, it may damage customer loyalty
and brand reputation. Based on the revenue-brand trade-off model, enterprises
can set upper and lower price limits, adopt progressive price adjustment or dif-
ferentiated governance strategies to ensure the protection of long-term brand
assets while increasing profits. Different enterprises can adjust their trade-off
strategies according to their own market environment, customer structure and
brand positioning to achieve personalized optimization.

Thirdly, enterprises should develop dynamic capabilities to cope with the
complex market environment. Al dynamic pricing requires enterprises to have
the ability to quickly perceive market changes, integrate internal resources and
adjust strategies. Dynamic ability not only includes technical ability, but also
involves organizational process optimization, cross-departmental collaboration
and data analysis ability. Through continuous learning and algorithm optimiza-
tion, enterprises can improve the pricing effect under the premise of risk control
and achieve long-term sustainable development.

This research has made three contributions at the theoretical level. First of
all, Al dynamic pricing is integrated with strategic management and business
ethics theory, and a systematic risk identification and governance analysis
framework is put forward to provide a new research perspective for the academ-
ic community. Secondly, based on task-technology matching (TTF), resource
basic concept (RBV) and dynamic capability theory, it shows that Al dynamic
pricing is not only a technical tool, but also a strategic resource, and its man-
agement method affects the long-term competitiveness of enterprises. Finally,
the built revenue-brand trade-off model provides a theoretical tool for quantita-
tive analysis of short-term income and long-term brand assets, which is condu-
cive to future research to explore the strategic impact of Al application in dif-
ferent situations.

Combined with empirical analysis and theoretical contributions, this study
puts forward the following practical suggestions for enterprises:

1) Transparent and explainable pricing mechanism: Enterprises should
provide price adjustment instructions and algorithmic explanations to enhance
consumer understanding and trust.

2) Establish an internal review and compliance mechanism: regularly
check pricing algorithms and data use to ensure compliance with laws and regu-
lations and reduce legal and reputational risks.

3) Weigh short-term benefits and long-term brand value: Set strategic
boundaries through the revenue-brand trade-off model to balance profits and
brand loyalty.

4) Continuously improve dynamic ability: optimize algorithm and data
analysis ability, improve cross-departmental collaboration and market response
ability, and achieve long-term strategic goals.

Conclusion.

This study focuses on the application of Al-driven dynamic pricing in e-
commerce, and systematically analyzes its potential risks, ethical governance
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mechanisms, and trade-offs between short-term benefits and long-term brand
assets. The full text establishes a complete research framework through the
combination of theoretical analysis, case studies and empirical analysis. At the
theoretical level, this study integrates task-technology matching (TTF), re-
source-based concept (RBV), dynamic capability theory and ethical governance
theory, providing a systematic analysis tool for understanding the strategic val-
ue and risk management of Al dynamic pricing. At the empirical level, through
multiple case studies of Alibaba, JD.com and Amazon, the main risk types
(such as price deviation, rapid price fluctuations, data privacy issues and com-
pliance risks) were identified, the effectiveness of the corporate ethics govern-
ance mechanism was evaluated, and the short-term was verified through the
revenue-brand trade-off model. The dynamic balance relationship between in-
come and long-term brand assets.

The study found that highly personalized pricing and frequent price ad-
justments can significantly increase corporate profits in the short term, but the
lack of transparency, explainability and compliance governance may have a
negative impact on brand loyalty and customer satisfaction. Through effective
ethical governance strategies, enterprises can protect long-term brand assets
while ensuring short-term returns, and achieve dual optimization of revenue and
brand value. This finding verifies the applicability of the theoretical framework
in the previous chapter and provides an empirical basis for the dynamic pricing
strategy of enterprise Al.

This research has three main theoretical contributions. First of all, the risk
management of Al dynamic pricing is integrated with strategic management and
business ethics theory, and a systematic risk identification and governance anal-
ysis framework is put forward, which provides a new research perspective for
the academic community. Secondly, in combination with task-technology
matching (TTF), resource-based concept (RBV) and dynamic capability theory,
it is revealed that Al dynamic pricing is not only a technical tool but also a stra-
tegic resource for enterprises, and its management and optimization are of great
significance to the long-term competitiveness of enterprises. Finally, the built
revenue-brand trade-off model provides tools for quantitative analysis of short-
term income and long-term brand assets, and provides a theoretical basis for
future research to explore the strategic application of Al in different situations.

At the practical level, this study provides clear strategic guidance for enter-
prises. First of all, enterprises should establish a systematic ethical governance
mechanism, including price transparency, interpretable algorithms and data
compliance management, to reduce price deviation, price fluctuations and data
privacy risks. Secondly, enterprises should consider the trade-off between short-
term income and long-term brand assets in the Al dynamic pricing strategy, and
set price adjustment and strategic boundaries through the revenue-brand trade-
off model to ensure that profit growth is not at the expense of brand loyalty and
customer satisfaction. Finally, enterprises should continue to improve dynamic
capabilities, including algorithm optimization, data analysis capabilities and
cross-departmental collaboration, in order to cope with the complex market en-
vironment and realize the long-term strategic value of Al dynamic pricing.

Although this study systematically analyzes the risks and governance of Al
dynamic pricing, there are still certain limitations. First of all, the number of
research cases is limited and only covers three leading enterprises, which may
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not fully represent the practice of all e-commerce enterprises. Secondly, the
empirical data is mainly based on public data and interviews of enterprises.
Some consumers' psychological and behavioral reactions are difficult to fully
capture, which may affect the external validity of the conclusion. Finally, this
study focuses on analyzing the trade-off between short-term returns and long-
term brand assets, and discusses less about the subdivision effect of price-
sensitive users or specific market environments.

Based on the above limitations, future research can be carried out from the
following directions. First, the sample range can be expanded and more types of
enterprises and industries can be included to improve the universality of the
conclusion. Second, it can be combined with experimental design or large-scale
consumer behavior data to deeply analyze the psychological and behavioral im-
pact of personalized pricing on different user groups. Third, it can further ex-
pand the revenue-brand weighing model, and take into account social responsi-
bility, corporate reputation and sustainable development indicators, so as to
comprehensively evaluate the strategic value of Al dynamic pricing. Finally,
future research can also explore the ethical optimization mechanism of Al pric-
ing algorithms, such as fairness constraints, dynamic transparency mechanisms
and real-time feedback systems, to provide enterprises with more accurate gov-
ernance strategies.
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n CﬂO(l)aHbl, JIOKTOPaHT
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Anmartsl K., Ka3zakctan
s Kazak-Amepunka yHUBepcuTeTi, AJIMaTs K., Kasakcran

Al Herisinaeri 1MHAMHKAJBIK 0aFa Gesrineyaeri Toyekenaaepi coiikecTeHaipy KoHe
THKAJNBIK 0acKapy: KbICKa Mep3iMai Ta0bIc NMeH y3aK Mep3iMi OpeH/1 KANTAJIBIH TeHrepy

Tyilinaeme. DJIEKTPOHIBIK KOMMEpPLUAA KacaHAbl MHTEIEKT (Al) TEeXHOJIOTHUACHIHBIH
KCHIHCH KOJIaHbUTybIHA OaitmanbicTel Al  HerisiHmeri JUHAMHKAIBIK Oara  Oeinriiey
KOCIMOPBIHAAPABIH  TaOBICTEI OHTAMIAHABIPYBl JKOHE HAapBIKTAarbl OoceKkere KaOUIeTTUIriH
apTTHIPYBIHBIH HETi3ri KypaliapbelHbIH OipiHe aliHanipl. Analina AWHAMHKanblK Oara Oenriney
KbICKa MEp3iMJIi 3KOHOMHKAJIBIK Maiiia OKEITreHIMEH, TYTHIHYIIBLUIAPIBIH CCHIMiIHIH TOMEHJEYI,
OpeHn OenelniHiH oMncipeyi *oHE KYKBIKTHIK TalalNTapFa COMKECTIKKE OalIaHBICTBI BIKTUMAI
TOYeKeNJIep CHAKTHI Mocelelepi TYBIHAATybl MYMKiH. Byln e3 KeseriHae CTpaTerdsibK
MEHEDKMEHT IIeH ICKepJIiK STHKaHBIH MaHBI3ABUIBIFBIH apTThpagbl. OCHl 3epTTEy CTPATETHSIIBIK
MEHEPKMEHT TIeH iCKepIiK THKa TyprbichiHAaH Al HerisiHzeri AMHAMUKanbIK Oara Oenrineyneri
TOyeKeJIepli COMKECTeHAIpY MEH STHKAJIBIK OacKapyxbl >KYHenli Typle KapacTBIPBIN, KbICKa
Mep3iMIi TaObIC TIEH y3aK Mep3iMJii OpeH] aKTUBTEPI apachlHIaFbl TCHrepiMJli KAMTaMachl3 €TETiH
CTpaTerMsUIbIK KYPBUIBIMABI YChIHanbl. Herisri 3epTreyne KaObUImaHFaH TEOPHSIIBIK JKOHE
omiCHaMaJbIK JKy#ere CyHeHe OTBIPHIN, 3epTTey OipHelle TeopHsUIBIK OarbITTHI OipiKTipesi.
Omapasly KaTtapblHIa Tarnceipma-Texaonorus coiikectiri (Task-Technology Fit, TTF) teopusicer,
pecypethik Tocin (Resource-Based View, RBV), auHamMukanblK MYMKIHIIKTEp TEOPHUSCHI,
COHJIali-aK THKAJIBIK OacKapy >KoHE MHCTUTYLHOHAIIBIK Teopus O6ap. OChl TEOPUSIIBIK HETi3aep
HETi31He JUHAMHKAJBIK 0ara Oenriyiey ToyeKenaepiH CORKECTeHAIPY MEH dTHKANBIK OacKapyIbiH
Tangay MoJelNi d3ipiieHIi. 3epTTey oAicTeMeCiHIe KOIDKAFAalbIK Taljay MEH SMITHPHKAIIBIK
3epTrey oaictepi yinectipinami. OTaHIBIK JKOHE MICTENIIK KETEKIi 3JICKTPOHIBIK KOMMEPIIHS
miaTopManapbliHbIH OaFa Oenrijey CTpaTerdsuiapbl, NaiifanaHylIbUIapAbH MiKipJiepi, cary
KepCeTKIITepi xaHe OpeHATi Oaranay nepexrepi )kuHanbln, Al HeriziHaeri AMHAMHKaNIbIK Oara
Oenriney/iH MPaKTHKAIBIK KOJNAAHBICHIHAA TYBIHIAWTHIH TOYEKENAEp MEH JTHKAJIBIK Mocesenep
tangaaasl. COHBIMEH KaTap OHBIH KBICKA MEP3iMIi SKOHOMHKAIBIK ITaii1ackl MEH Y3aK Mep3imii
OpeHIl KamnWTalblHA BIKNANBl CAHIBIK TYPFBIIAH OaralaHipl. 3epTTey HOTHXKeNepi OipHerre
MAaHBI3IbI KOPBITHIHIABIHEL KepceTTi. bipiHmineH, Al HeriziHAeri AWHaMUKaNbIK Oara Oenriiey
JKEeKeJIeHipireH Oara albIpMaIIbUTBIFEL, OaFaHBIH KBUITAM O3repyi oHe nepOec NepeKTepaiH
KYNUSUTBUIBIFBl  CHSIKTHI KONOJNIIEMIl Toyekeiaepai KaMmTuabl. Erep Oy Toyekenmpaep THICTI
JeHrelne 6ackapbpuiMaca, ojap TYTHIHYIIBIIAP/IBIH CeHIMIHE jKoHe OpeH]l KYHBIHA Tepic acep eTyi
MYMKiH. EKiHIIiIeH, ambIKTBIK, TYCIHAIPMENIIK >KOHE HOPMATHMBTIK TajlanTapra COMKECTiK
Karu/aTTapbiH OipIKTIpETiH 3THKAIBIK 0ackapy TETiriH KaJbIITacThIPy BIKTHMall ToyeKeJaepli
THIMZII TOMEHJETIN, KbICKa Mep3imMji TaOBIC MeH y3aK Mep3iMai OpeHJ aKTHBTEpi apachIHIAFbI
MMHAMHKAJBIK TEHrepiMIi KamMTaMachl3 eTe ajajpl. YIIiHIIiAEeH, TaOblc TeH OpeHa KYHBI
apacelHIaFbl e©3apa OailmaHbplcTel KepceTeTiH trade-off MonenmiH KambImTacTBIpy —apKBUTBI
KOCILIOPBIHAAD OPTYPJ JKaFaillapra CoiikeC OHTAaMIaHABIPY CTpaTeTHsIapbiH J3ipyell anmajpl.
By onapra naiinanbl GapblHIIA apTTHIPa OTBIPBII, TYTHIHYIIBUIAPIBIH OpEHAKE IEereH aaIbIFbIH
JKOHE TYPaKThl OoCEKeNliK apTHIKIIBUIBIKTAPBIH CcaKTayFa MYMKiHAIK Oepeni. 3epTreynin
TeopusIblK yieci Al HerisiHmeri QuHamumKainblk Oara Oenriney ToyekenaepiH Oackapyabl
CTpaTerHsJIbIK MEHE/DKMEHT JKOHE iCKepiiK STHKaMeH OipikTipim, jkydenmi Tanmay mieHOepiH
KaJIBIITACTBIPYBIH/IA JKATBIP. BYJT 37eKTpOHABIK KoMMepImsina Al TeXHOIOTHSIAPBIH KOJIaHYAbl
3epTTEY[iH TCOPHSIBIK asChIH KEHeWTedi. 3epTTey[iH MpPaKTHUKAIbIK MaHBI3bl AJIEKTPOHJIBIK
KOMMEPIHUS KOCIOPBIHAAPbIHA TOYEKeAep/Ii FhUIBIMH TYPFBIIaH COHKECTEHIIPY Kypaliapbl MeH
ITUKANBIK 0Oackapy >KeHiHJeri YCHIHBIMIAp[bl YCHIHYBIMEH CHIATTadafbl. Bysl yChIHBIMAAp
KOCIMOpPBIHAAPFa KbICKA Mep3iMIi SKOHOMHUKAJBIK MaiijiaFa YMTBUIYMEH Katap, y3aK Mep3imii
OpeH aKTUBTEPiH KOpFayFa JKoHe TYPaKThl JaMyFa KOJI )KeTKi3yre MyMKIHIIK Gepei.

Tyiiin ce3nep: Al Herisinzeri AnHaMHKaNBIK Oara Genriney; ToyeKenaepdi caiikecTeHaipy;
ITUKAIBIK Oackapy; KbICKa Mep3iMai TabbIc; OpeH[| aKTHBTEPi; CTPATETHSIBIK MECHEKMEHT.
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HnenTndukanus pucKoB H ITHYECKOe YNPaBJeHNe AHHAMIYeCKHM [eH000pa30BaHHeM Ha
ocHoBe IM: 6asianc MeXAy KPATKOCPOYHOIT BBIPYYKOIi M 10JITOCPOYHBIM KANIMTAJIOM
Openaa

AHHoTanms. C MUPOKUM PACHpPOCTPAHEHHUEM TEXHOIOTHH HCKYCCTBEHHOTO HHTEIIIEKTa
(M) B >neKTpOHHON KOMMEPIIMH TUHAMHUECKOe IIeH000pa3oBaHue Ha ocHoBe MU crano ogHuM
U3 KIIFOYCBBIX WHCTPYMEHTOB ONTHUMHU3AlUH BBIPYYKH M MOBBIICHHS KOHKYPEHTOCIIOCOOHOCTH
npeanpusatuil Ha peiHKe. OJIHAKO, HECMOTPS Ha KPaTKOCPOUYHbIE SKOHOMUYECKUE BBITOJIBL,
JMHAMHUYECKOe IeHOOOpa3oBaHWE MOXKET IPHBOJUTH K TakuM IpoOiieMaM, Kak CHIDKCHHE
JOBepHsl MOTpeOuTeNiel, yXy[IIIeHHe pernyTanud OpeHaa W HNOTCHIMAIbHBIE  PUCKH
HecoOIoIeHns] TpeOOBaHUI 3aKOHOAATENIBCTBA, YTO MOAYEPKUBAET BAXKHOCTh CTPATETHYECKOTO
yIpaBieHus U AeNoBoH 3THKU. C MO3MIUHA CTPAaTErn4ecKoro YNpaBIECHUS U IETOBOH 3THKH B
JAHHOM CTaThe CHCTEMATHYECKH HMCCIETYIOTCSI BONIPOCHI MACHTH()UKAIUA PUCKOB M ITHYECKOTO
yIpaBlIeHHUs IWHAMHYECKUM ILeHooOpa3oBaHHMeM Ha ocHoBe MM, a Taxke mpemmaraercs
CTpaTeruyeckas MOJENb, HAIpaBICHHAs Ha JOCTI)KEHHE OallaHca MEXIy KpaTKOCPOUHOH
NpuOBUIEI0O M JOJNTOCPOYHBIMH  akTHBaMKM  OpeHnma. OCHOBBIBasiCb Ha  TEOPETHKO-
METOJJONIOTHYECKON CUCTeMe, IPUHATOI B OCHOBHOM HCCJICIOBaHHH, TaHHAsk paboTa HHTETpUpYeT
MHOT'OMEPHYIO TEOPETHUECKYI0 0a3y, BKIIOYAIOUIYI0 TEOPUIO COOTBETCTBUS 3a/1aul M TEXHOJIOTHU
(Task-Technology Fit, TTF), pecypcusiii mogxon (Resource-Based View, RBV) u Tteopuio
JUHAMHYECKUX CIIOCOOHOCTEH, a TAKXKE TEOPUH STHIECKOTO YMPABICHHUS U HHCTUTYIIHOHAIBHYIO
teoputo. Ha 3Toif ocHOBe paspaboTaHa aHaNIUTHYECKas MOMAENb HACHTU(PHKAIMU DPUCKOB U
9TUYECKOTO YIpaBICHHS AWHAMHYECKHM LE€HOOOpa3oBaHMEM. B mccrenoBaHMM HCIIOIB3yeTcs
coueTaHHe METOJIOB MHOTOCTOPDOHHEIO aHajiu3a KOHKPETHBIX CIy4aeB M 3MIHPUYECKOTrO
uccienoBanuss. Ha ocHoBe cOopa HaHHBIX O LEHOBBIX CTpaTerusx, OOpaTHOH CBs3H
NoJb30BaTeseil, o0beMax MPOAAX M OLEHKE OpeHIa BEeAYIIMX OTEYECTBEHHBIX M 3apyOexHBIX
wiaThopM SNEKTPOHHOW KOMMEPIMH aHAIM3HPYIOTCS THUIBI PUCKOB M 3THYECKHE INPOOIEMBI,
KOTOpBIE MOTYT BO3HHUKATh IPU NPAKTHIECKOM NPUMEHEHHUH IWHAMHYECKOTO IIEHOOOpa30BaHUS
Ha ocHoBe MM, a Takke KOIMIECTBEHHO OIIGHMBACTCS €r0 BIHMSHHE Ha KPaTKOCPOUHBIE
9KOHOMHYECKHE Pe3yabTaThl M JOITOCPOYHBIN KarmmTan OpeHpa. PesymbraTel mcciemoBaHUS
MOKAa3bIBAIOT, 4TO, BO-NIEPBBIX, AMHAMHYECKOE IeHOOOpazoBaHWe Ha ocHoBe MU compspkeHo
MHOTOMEPHBIMH PHCKaMH, BKJIIOYAs OTKIOHEHHS WHIVNBHAYaIH3UPOBAHHBIX II€H, OBICTpHIE
KoyieOaHus LIEH U PHCKH, CBSI3aHHbIE C KOH(HACHIMAJIBHOCTBIO JAHHBIX. ECIM 3TH pUCKH He
YIPaBISIIOTCS. HOJDKHBIM 00pa3oM, OHM MOTYT HEraTHBHO BJIMATH Ha JOBEpHEe MOTpeOuTened u
croumocTb OpeHzna. Bo-BTOpbIX, co3laHHe MeXaHHW3Ma 3THYECKOTO YIPABJICHHS, COYETAOIIEro
HPHHIMIIB TPO3PAYHOCTH, 00BICHUMOCTH M COONIOACHHST HOPMAaTHBHBIX TPpeOOBaHMUH, CIOCOOHO
3¢ eKTHBHO CHIDKATh MOTEHIMANbHBIE PUCKA M 00ECIeunBaTh JUHAMUYECKHI OallaHC MEXIy
KpPaTKOCPOYHOH MNpHOBUIBIO M JIONTOCPOYHBIMU aKTHBaMH Openpa. Haxomern, mocpencTBoM
TIOCTPOCHUSI MOJIENIN KOMIIPOMHUCCA MEX/y BBIPYYKOH M KalUTaJIOM OpeHAa MPEeNIPHITHS MOTYT
pa3pabaTsiBaTh ONTHMH3ALHOHHBIC CTPATETHU B PA3JIMIHBIX YCIOBHUIX, MAKCHMI3HPYS IPHOBLIH
Ipru OJHOBPEMCHHOM COXPAaHCHUU JIOAJIBHOCTH n0Tpe61/1Tenei/'1 u yCTOl\/'I'-lHBbIX KOHKYPEHTHBIX
NPEUMYIIECTB. TeOpeTI/I‘IeCKI/If/’I BKJI1aJ ﬂaHHOﬁ CTaTbU 3AaKJIOYACTCA B MHTETPAllUU YIIPaBJIICHUSA
PpHUCKaMHU JUHAMHYECKOro LieHooOpa3oBaHus Ha ocHoBe MU co cTpaTernueckum ymnpaBiieHHEM U
JeJIOBOM 3THUKOH B paMKax €JUHOM CHCTEMHOW aHaJINTHYECKOH MOZENIM, YTO paclIMpserT
TEOpPEeTHYeCKHe TPAaHUIBl HCCIenoBaHMH npuMeHeHHs VI B 3IeKTpOHHOH KOMMEpIHH.
IpakTryeckass 3HAYNMOCTh HCCIEHNOBAHHS 3aKITIOYACTCS B IPEJOCTABICHUH TPEATIPUSITUSIM
NIEKTPOHHONH KOMMEPIIMM HAayYHO OOOCHOBAaHHBIX HHCTPYMEHTOB HACHTH()UKAIMH PHUCKOB H
peKOMEHJAMi TI0 JTHYECKOMY YIPAaBICHHIO. OTO TIO3BOJSICT KOMIIAHMSM  3alllUINATh
JOJTOCPOUYHBIE aKTHBBI OpeHIa, OJHOBPEMEHHO CTPEMACh K IIOJIyYEHHIO KPaTKOCPOYHBIX
SKOHOMMYECKHX BBITOJl, U 00€CTIEUBaTh YCTOHINBOE Pa3BUTHE.

KnroueBble cioBa: guHamMpueckoe IeHooOpazoBaHue Ha ocHoBe MU; maenTuduxarus
PHCKOB; 3THUECKOE YIPABICHUE; KPAaTKOCPOYHAs BBIPyYKa; aKTHBBI OpEHMA; CTpPaTerHM4ecKoe
yIpaBJIeHHe.
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HOW HOST COUNTRY POLITICAL STABILITY AFFECTS PROJECT
SCHEDULE ATTAINMENT: EVIDENCE FROM CNPC'S
OPERATIONS IN IRAQ AND KAZAKHSTAN

Abstract. Investigate how political stability in the host country affects the
schedule of international oil and gas construction projects in this study. Based
on the operating experience of China National Petroleum Corporation (CNPC)
in lrag and Kazakhstan, two markets with very different political risk
characteristics, we will use a comparative case study design and gather multi-
source data from 2012 to 2024. Based on the above analysis, it was determined
that while political instability is one of the reasons for the delay, it does not
have a general effect on the construction schedule. Contrary to the previous
assumption, CNPC's Iraq operation in a politically unstable environment still
reached the schedule at a rate close to that of Kazakhstan (78.3% vs. 81.6%,
p=0.23) due to good contractor relations. However, due to the political shock
that broke the contractor network, the schedule attainment rate dropped to
34.7%. Mediator analysis shows that the relationship between contractor
relationship quality and political stability-schedule performance is mediated by
63%. These results extend international project management theory by showing
that the effect of political risk is transmitted through certain operating
mechanisms rather than directly, and they offer some references for
infrastructure investment in politically unstable areas.

Keywords: political stability, project schedule attainment, contractor
relationships, supply chain localization, CNPC, oil and gas construction.

Introduction. International infrastructure projects have an underlying
uncertainty: How does political instability in the host country lead to delays in
the project? Based on the above, political violence and regulatory instability
may occur, thus impeding the advancement of construction and delaying the
scheduled time for construction. However, some enterprises in the oil and gas
industry have been assigned high-pressure work schedules during a period of
high volatility, and others have experienced significant delays in a relatively
stable period.

By combining 47 major construction project data, interviews with project
managers (n=38), and contractor survey results (n=112), a mediation model of
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the political stability — schedule attainment relationship has been constructed,
and it has been found that contractor relationship quality and supply chain
localisation mediate this effect. Based on the above data, the two reasons for the
delay are as follows: disruptions to contractors and fragmentation of the supply
chain. The above links will help the company meet its time-sensitive demands
in the event of a serious downturn.

Theoretical Framework and Hypotheses

Political Stability and International Project Performance

Political instability in large-scale infrastructure projects is likely to cause
delays in reaching the schedule through the following three reasons. First, direct
disruption: Political violence and demonstrations may halt construction work
entirely, as seen in the 2014 ISIS offensive in northern lrag. Secondly,
regulatory instability: A change in government policy will alter the specific
regulations for permits, customs clearance, labour laws and other areas and
therefore extend the approval period unexpectedly [1]. Thirdly, supply chain
fragmentation: Political instability has increased border controls, and port
delays and supplier uncertainty are also occurring; as a result, the flow of
materials has been disrupted.

Contractor Relationship Quality as Mediating Mechanism

Contractor relationship quality refers to the level of closeness and trust
among the principal company and its network of contractors and subcontractors,
as well as how well they cooperate. Three Reasons why Relationship Quality is
Important in Politically Unstable Times.

A Good Relationship Supports Timely Negotiation. If there is a political
shock that changes the project circumstances (e.g., increased security costs,
revised supply routes), a good-relationship contractor may be able to renegotiate
the contract promptly without an official dispute. The link will not be strong
enough to avoid conflict.

Supply Chain Localization as Second Mediator

Supply chain localisation refers to how much of the materials, equipment
and services for the project are sourced locally in the host country rather than
being imported. A localised supply chain may be less affected by political
instability because it is away from the border and customs.

Localisation also has some deficiencies. Suppliers in the host country are
also subject to the same political instability, and local sourcing may not provide
the same quality or cost benefits. Therefore, the net effect of localisation in the
face of political instability is unclear theoretically.

We believe that, due to political instability, there will be more in-country
relocations of production and thus less schedule slippage. This establishes an
additional indirect route via the quality of the contractor relationship.

H1: Political stability is positively associated with contractor relationship
quality.

H2: Contractor relationship quality is positively associated with project
schedule attainment.

H3: Political stability is positively associated with supply chain
localization.

H4: Contractor relationship quality and supply chain localization mediate
the political stability-schedule attainment relationship, such that direct effects
become non-significant when mediators are modeled.
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Methodology

Case Selection

CNPC was selected as the study object for three reasons. CNPC is a top-
tier oil and gas enterprise in China that has attracted a large amount of foreign
investment and has a large number of infrastructure projects in both Iraq and
Kazakhstan. Second, CNPC has continuously operated in both countries during
the 2012-2024 period for longitudinal comparison. Third, CNPC's project
management practices are relatively standardised and thus less prone to intra-
firm variation in the cross-country comparison.

Table 1. Comparative Political and Project Context: CNPC Irag vs. CNPC
Kazakhstan

No | Dimension CNPC Iraq CNPC Kazakhstan
Political stability score -2.12 -0.31
(WGI 2012-2024 avg)*

2. Major political disruptions ISIS insurgency (2014- None declared;
(2012-2024) 2017), protests (2019- periodic protests

2020), parliament dead-
lock (2021-2022)

3. World Bank Ease of Doing 172 25
Business rank

4. CNPC project portfolio $8.2B $6.7B
value (2024 USD)

5. Number of major projects 23 24
tracked

6. Average project duration 314 28.7
(months)

Note — compiled by the authors based on the source [2]

*World Governance Indicator political stability and absence of violence,
range -2.5 (weak) to +2.5 (strong)

Data Collection

Data were collected from the following five places between January 2012
and December 2024.

Schedule data for the 47 large-scale construction projects of China
National Petroleum Corporation (CNPC), which are 23 in Irag and 24 in
Kazakhstan, were obtained from the company's internal project management
system. For each project, record the planned duration (in months), actual
duration (in months), schedule attainment ratio (planned/actual), number of
schedule disruptions, and length of disruption event.

Data on contractor relationships were collected by way of a survey of 112
contractor enterprises involved in projects for CNPC in Iraq and Kazakhstan (n
= 57, n = 55). The survey collected the following data: length of relationship
(years), trust level (adapted from Mayer-Davis scale, $\alpha = 0.88%),
communication frequency, and perceived quality of life ( $\alpha = 0.91%).

Data from 38 project managers and executives (Irag n = 19, Kazakhstan n
= 16, CNPC headquarters n = 3) were collected through interviews. Interviews
(60-90 minutes) examined project management, contractor selection and
control, political risk countermeasures, specific disruption cases, etc.
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Supply chain data were taken from CNPC procurement records, and the
localization ratio (percentage of procurement value sourced within the host
country) for each project was calculated.

Analytical Approach

Quantitative analysis employed panel regression with project-month as the
unit of analysis (47 projects x average 30 months = 1,410 project-month
observations). We used fixed-effects models to control for project-specific
heterogeneity. Mediation analysis employed the product-of-coefficients method
with bootstrapped standard errors. Qualitative data were analyzed using directed
content analysis, with initial codes derived from the theoretical framework and
emergent codes identified inductively [2].

Findings

Political Stability and Contractor Relationship Quality

H1 predicted a positive association between political stability and
contractor relationship quality. Our findings partially support this hypothesis-
but with a surprising temporal pattern.

Table 2 presents contractor relationship quality metrics across the two
countries.

Table 2. Contractor Relationship Quality Indicators, CNPC Iraq vs. CNPC
Kazakhstan

o . CNPC CNPC .

Nel ndicator Iraq Kazakhstan Difference t p

1. | Average con-
tractor relation- 5 5 5.1 22 389 | <0.001
ship duration
(years)

2. | Trustscore (1-7 | g 49 +0.9 298 | 0.004
scale)

3. | Communication
frequency 14.2 8.7 +5.5 4.12 <0.001
(contacts/month)

4. | Contract
renegotiation 4.2 12.8 -8.6 5.67 <0.001
time (days)

5. | Contractor
turnover rate (% 8.3% 14.7% -6.4% 3.45 0.001
annual)

Note — compiled by the authors based on the source [2]

H1 expected that a stable environment would foster good relationships;
however, owing to the political instability in Irag, contractors have built long-
term, higher-trust relationships, and communication and modification of terms
during renegotiations have been more frequent. Contractor turnover in
Kazakhstan is about half of that.

An Irag-based project manager explained the above counter-intuitive
result:

You cannot afford a transaction-oriented contractor arrangement in Iraqg.
When the next crisis happens — and it will happen — you need contractors who
will stay, who will negotiate reasonably, and who will share security
information. We have also learned how to select a reliable enterprise and a
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competent enterprise. It takes several years to build them, but once established,
these relationships are quite stable. (Interview 1Q-12, Senior Project Manager)

A Kazakh side has had a different situation.

Kazakhstan is relatively more "normal”. Contractors arrive and leave
according to price and availability. If the contractor fails to perform, we will
select another one. Given that things have been quiet lately, | don't need to keep
in touch with people. However, this also means that in the event of an
unforeseen circumstance, such as a customs change or a local protest, we have a
weaker relational capital to count on.

Contractor Relationship Quality and Schedule Attainment

H2 predicted a positive association between contractor relationship quality
and schedule attainment. Our data strongly support this hypothesis (see Table
3).

Table 3. Schedule Attainment by Contractor Relationship Quality Quartile

Schedule Dis- Average

Ne i pah :
Quiity | Adsnm | ptonFre- | Disuption | L
Quarti?le ent Rate quency (per 12 Duration Rate

months) (days)

1. Bottom
Quartile 42.3% 4.7 28.4 12.4%
(lowest trust)

2. %icaor’t‘i?e 61.8% 3.2 189 6.2%

3. Third Quartile 79.4% 18 9.6 2.1%
Top Quartile

4. (high%st rusy | 886% 0.9 43 0.0%

Note — compiled by the authors based on the source [3]

All trend tests p<0.001

The Gradient of Relationship Quality is steep. Projects in the top quartile
of contractor relationship quality have achieved an 88.6% schedule attainment
rate, more than double that of the bottom quartile projects at 42.3%. Good
relationships are also less likely to be damaged (0.9 per year) and, when they
are, the period of damage is shorter (4.3 days compared with 28.4 days).

Figure 1 visualizes the relationship between specific dimensions of
relationship quality and schedule attainment.

Information sharing | 031
Contract flexibility [ . o.3s
Relationship duration [ o.3s

Mumal cust I ©. 5>

o0 0.1 0.2 0.3 0.4 0.5 0.6

Figure 1 — Relationship Quality Dimensions and Schedule Attainment

Note — compiled by the authors based on the source [4]
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Political Stability and Schedule Attainment: The Mediation Test

H4 proposed that contractor relationship quality and supply chain
localization mediate the political stability-schedule attainment relationship.
Table 4 presents the mediation analysis results.

Table 4. Mediation Analysis: Direct and Indirect Effects

Ne Path Coefficient SE p 95% CI
1. Direct effect
(stability — 0.087 0.094 0.354 0[2072"]’7
attainment) '
2. Indirect via
contractor re- [0.229,
lationship 0.362 0.068 <0.001 0.495]
quality
3. Indirect via
supply chain 0.148 0.052 0.004 O[ozgg]e
localization '
4. Total indirect [0.371,
effect 0.510 0.071 <0.001 0.649]
5. [0.434,
Total effect 0.597 0.083 <0.001 0.760]
Note — compiled by the authors based on the source [4]

Note: Bootstrapped standard errors with 5,000 resamples; controlled for
project size, complexity, and year fixed effects

The results show full mediation. The direct effect of political stability on
schedule attainment is non-significant (p=0.354) when mediators are included.
However, both indirect pathways are significant: contractor relationship quality
explains 71% of the mediated effect (0.362/0.510), while supply chain
localization explains 29% (0.148/0.510).

Figure 2 presents the standardized path model.

[ Political Stability =[ Schedule Attainment ]

v
MXA[ Contractor Relationship } 4 "

Quality

¢’ = 0.087 n.s.

|

Supply Chain Localization b, = 0.359**

a, = 0.412%**

*¥%¥p < 0.001; **p < 0.01; n.s. = non-significant

Figure 2 — Standardized Mediation Model with Path Coefficients

Note — compiled by the authors based on the source [5]
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The mediation proportion (indirect/total) is 0.85, and 85% of the political
stability effect on schedule attainment is mediated through the two mediators.
Notably, the path from political stability to contractor relationship quality (al =
0.634) is significantly longer than the path to supply chain localisation (a2 =
0.412); thus, it can be inferred that the main impact of political stability on the
above variables is exerted through strengthened cooperation with contractors,
and supply chain localisation has a relatively small effect.

The Political Shock Test: What Happens When Stability Collapses?

Our panel data enable a quasi-experimental test: how did schedule
attainment change when political stability collapsed in specific regions? The
2014 ISIS offensive in northern Irag provides such a shock.

Figure 3 plots schedule attainment for CNPC projects in northern Iraq
before, during, and after the 2014-2017 insurgency.

Post-shock (2018-2024)
During shock (2014-2017)
During shock (2014-2017)

Pre-shock (2012-2014)

0 10 20 30 40 50 60 70 80 90

Schedule Attaimment (%) Number of Projects (1)

Figure 3 — Schedule Attainment Before, During, and After Political Shock (Irag
North Region)

Note — compiled by the authors based on the source [5]

The Pattern Shows a Conflict. Projects with high pre-existing quality of the
contractor-client relationship achieved 74.2% schedule adherence during the
active insurgency, only falling by 8 percentage points from the pre-shock level.
However, projects with a low relationship quality had an achievement rate of
34.7% and dropped by 48 percentage points.

A project manager whose team achieved goals under the conditions of
conflict stated:

When ISIS advanced in 2014, our main contractor, a Turkish company we
had been working with for six years, called me within 24 hours. "We have a
plan,” they said. "We will move the key equipment to the south, fly out your
engineers via Erbil, and keep the critical path running from a safe area."” They
did not request a contract amendment. They were not required to pay. They just
did it because we were friends. Our competitors used spot contractors, however.
Their contractors left. No calls, no plans, just silence. (Interview 1Q-04, Project
Director)

The other is a manager unable to observe his own time constraints.
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We had a procurement contractor we had selected based on the lowest bid.
When there was a crisis, they could not answer. Their local staff left. We found
out that they had been outsourcing to an Iranian company without telling us.
The Supply Chain is entirely broken. We lost 18 months. (Interview 1Q-17,
Procurement Manager)

Supply Chain Localization as Second Mediator

The second mediation path, supply chain localisation, had a different
pattern. Contractor relationships were stronger in Irag than in Kazakhstan;
therefore, supply chain localisation in Kazakhstan was relatively high (64.3 per
cent compared to 47.8 per cent in Irag, p<0.001).

This difference is due to the industrial strength of the host country, not
strategy. Kazakhstan has a more mature oil and gas supply industry and can
achieve higher levels of localisation with good quality. Irag's Supply Base is
still weak and needs to be imported more often.

Table 5 shows the correlations of localisation and schedule realisation
under different political circumstances.

Table 5. Localization and Schedule Attainment by Political Environment

Schedule Schedule Interac-
Ne Localization Ratio Attainment (Stable Attainment tion
Regions) (Unstable Regions) P
1. Low (<30%) 71.4% 41.2% <0.001
2. Medium (30-60%) 79.8% 62.3% 0.002
3. High (>60%) 84.1% 71.8% 0.031
Note — compiled by the authors based on the source [5]

Localisation can help achieve schedule compliance under both stable and
unstable conditions, and the extent of this help in unstable areas is much larger.
In unstable areas, increasing from low to high localisation increases the rate of
attainment by 30.6 percentage points (41.2% $\to$ 71.8%), whereas in stable
areas, the increase is only 12.7 percentage points.

A supply chain manager described the operation of it.

The border has been closed many times in this area, but our local supply
chain is still working normally. The concrete is from 50 kilometres away, not
500. The welding supplies are from the local industrial park and not in China.
Imported materials are only for the special equipment. We have designed the
bill of materials to maximise the local availability of all items that can be
sourced domestically. (Interview 1Q-09, Head of Supply Chain)

Discussion

Theoretical Contributions

This study has three theoretical contributions.

First, we will present a different perspective on political risk that does not
fit the previous model. According to the above, the degree of political stability
affects schedule execution via two paths: the quality of the contractor
relationship and the level of supply chain localisation. Therefore, the direction
of political risk research should be changed from determining whether it is
unstable to identifying organisational capabilities that either transmit or reduce
the impact of such instability.
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Practical Implications

Infrastructure companies operating in politically unstable areas have a few
problems.

First, the contractor needs to be stable and not expensive. The high-
performance contractors in Iraq were not the lowest bidders but those who had
proven their commitment to the market, financial stability and network. Set
criteria for selecting contractors that include a relatively higher weight on
political risk immunity.

Second, foster good relationships in peacetime. The firms that had reached
schedule attainment in the ISIS crisis had been building these relationships for
years in advance. Relationship quality cannot be established during a crisis; it
must be in advance.

Limitations and Future Research

Several limitations warrant acknowledgment. First, our two-country design
cannot fully separate country-specific effects from the variables of interest.
Future research should examine the political stability-schedule relationship
across broader samples of countries and firms.

Conclusion

Based on the operation of CNPC in Iraq and Kazakhstan, this paper
examines the impact of political stability in the host country on the
implementation schedule of projects. Based on the above analysis, the political
situation is not directly correlated with delays. Rather, stability offers two
operating choices: the quality of the contractor relationship and supply chain
localisation, and these choices drive schedule achievement.

Most significantly, our research has shown that the quality of the
relationship we have formed in response to the instability can act as a shock
absorber for future shocks. After many years of upheaval, CNPC Iraq has
developed close relationships with various sub-contractors that have enabled the
timely completion of the project under the ISIS insurgency, as well as other
such circumstances.
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I'o Y'Kyu3siHb, JOKTOPaHT
On-Gapabu atbiHgarsl Ka3zak yITTHIK YHUBEPCUTETI, ATIMAaTHI K., KazakcTan

Ka0bpL11aymsl eJ1liH casic TYPaKTbUIBIFBI K00a KecTeciHiH OpbIHIAJYbIHA Kajail dcep
ereni: CNPC komnanusiceiibIH Mpak nen Kazakcranaarbl onepanusijiapblHaH aJIbIHFaH
AdJessep

Tyiiingeme. Ochl 3epTTeyne KaOBUITAYIIBl eNAeri cascH TYPAKTBUIBIKTBIH XabIKapaJIbIK
MyHal-Tra3 KypBUIBIC jk00allapbIHBIH KecTeciHe Kaylai ocep eTeTiHiH 3epTTeHi3. Cascu Toyekenl
CUIaTTaMalapbl eTe OpTYpJi eki Hapbelk — Mpak men Kasaxcranmarbl KpitTail yiITTBIK MyHait
xopropanusicsiHbiH (CNPC) xympic ToxipuOeciHe cylieHe OTHIpBIN, 013 CaabICTBIpMalbl Keifc-
cTamy IU3aifHBIH KoijaHambI3 jkoHe 2012 xpuimaH 2024 xpurra AEHiHIT Keml JEepeKKe3.i
JepeKTepi xKuHaiiMbI3. JKoFapblga KeNTIpiIreH Tanfay HeTi3iHAe casicy TYPaKChI3AbIK KiAipicTiH
cebenTepiniy Oipi OoJFaHBIMEH, KYpPBUIBIC KECTECIHE KAl ocep eTHEeHTIHIIrT aHBIKTANIbL.
Anpeiarel 6oipkamra Kaimbel, CNPC koMmmaHMSCHIHBIH VIpakTarsl SKYMBICHI CasicH TYPakKChI3
opTaza MepAirepiepMeH jKaKChl KapbIM-KaTBIHACTBIH apKachblHAa KazakcTaHMeH caibICThIpFaHga
KecTere JKaKblH KapKelHMeH keTTi (78,3% vs 81,6%, p = 0,23). Jlerenmen, Mepairepiep xemiciH
Oy3raH casich KyH3ellicke OalIaHBICTBI KeCTere KOl XKeTKi3y aeHreii 34,7%-ra neifin ToMeHIe.
MenuaTopislK Tanjay MepAirepiepMeH KapbIM-KaTblHAC calackl MEH CasCH TYpPaKThUIBIK-
KECTeHIH OpBIHAAIYbl apachlHAarbl Oaitmaneic 63%-0eH aAenmangaHaTBIHBIH KepceTedi. by
HOTIDKETIED XaJIBIKAPaJbIK jKoOamapasl 0ackapy TEOPHSCHIH CasCh TOYEKENIiH ocepi Tikenei
emec, Oenrini Oip )KYMBIC MEXaHM3MIEpPi apKbUIBl OepilIeTiHIH KopceTy apKbUIBI KeHEHTe Il koHe
casCH TYpaKkchl3 aiMakrapra HH(PaKypBUIBIMIBIK HHBECTHIMSIAp YIIIH KeWbip cinTemernep
YCBHIHA/IBL.

Tyiiingi ce3mep: cascu TYpakTBUIBIK, jk00a KecTeciHe KOJ JKeTKi3y, MepairepiepMeH
KapbIM-KaTbIHAC, JKETKi3y Ti30eriH nokamm3anusiay, CNPC, myHaii >koHe ra3 KypbUIBICHL.

I'o YxyoussaHb, JOKTOPAHT
Kazaxckuit HaMOHAJIBHBIH yHUBEpcUTeT UMeHH Asb-Dapabu, r. Anmarsl, Kazaxcran

Bansinne monTHYECKOI cTA0WIbHOCTH NPUHUMAIONIEH CTPAHBI HA CO0JII0eHIe CPOKOB
BBINOJTHeHUsI MPoeKTOB: 1anHbIe onepauuii CNPC B HUpake u Ka3axcrane

AHHoTanus. B manHOM mccremoBaHMM HM3ydaeTcsl BIMSHHE MONUTHIECKOH CTAOMIBHOCTH
MIPUHAMAIOIIEH CTPaHbl HA CPOKH BBHINOTHEHMS MEKTYHApOIHBIX IPOEKTOB MO CTPOUTEIBCTBY
Hedrera3oBex 00bekTOB. Ha ocHOBe ombiTa paboTsl KuTalickoil HalmoHaIbsHOH HEQTSIHON KOp-
noparun (CNPC) B Hpake u KazaxcraHe, AByX phIHKax ¢ O4€Hb Pa3HBIMH XapaKTePHCTHKAMH
MOJIUTUYECKOI0 PUCKA, MbI HCIOJIb3yEeM CPaBHUTEIIBHBIN aHaIN3 KOHKPETHBIX ClIydaeB U coOupa-
€M JIJaHHbIe U3 Pa3IMYHbIX HCTOYHMUKOB 3a nepuof ¢ 2012 no 2024 rox. Ha ocHOBe npoBeaeHHOTro
aHanm3a ObLJIO YCTAaHOBIIEHO, YTO, XOTS MOJMTHYECKAs] HECTAOMIEHOCTD SIBISETCS OJHON M3 MPH-
YHH 3aJepKeK, OHa He OKa3bIBaeT OOIIEro BIMSHUS Ha CPOKU CTPOUTENHCTBA. Bompexw mpessl-
JyIeMy mpeanosoxeHuio, npakckuii mpoekT CNPC B yCroBHUSIX MOMUTHYECKOH HECTAOMIIBHOCTH
BCE ke JOCTHT TpadyKa ¢ IoKasaTesneM, OJM3KUM K kazaxcraHckoMy (78,3% mpotus 81,6%, p =
0,23), 6rarogapst XOpOoIIMM OTHOIICHHUSIM ¢ noApsiauukaMu. OHAKO U3-3a MOJUTHYECKOTO 110Ka,
pa3pyIIUBIIErO CeTh MOAPSIUMKOB, IIOKa3aTeb BBINOMHEHHs rpaduka causmics 1o 34,7%. Me-
JMATOPHBIA aHaJIM3 MOKa3bIBACT, YTO CBSI3b MEXKIY KaueCTBOM OTHOLICHHH C MOAPSAYMKAMHU U
HOJIUTUYECKOH CTaOMIbHOCTHIO/BBIOMHEHHEM rpaduka ornocpenoBana Ha 63%. DTH pe3ynbTaThl
pacmupsIOT MEXIYHAPOJHYIO TEOPHIO YIIPABJICHHS MIPOEKTaMH, ITOKa3bIBasi, YTO BIHMSHHE IOJTH-
THUYECKOTO PUCKA MepenaéTcs uepes omnpeeIeHHbIE ONepa[HOHHbIE MEXaHI3MEL, a He HalpsSIMYIo,
U TIPEIJIaraloT HEeKOTOPBIC OPHEHTUPHI Ul MHBECTHIMH B MHPPACTPYKTYPY B HOJUTHUECKU He-
CTaOWIIBHBIX PETHOHAX.

KiioueBble ¢JI0Ba: MONUTHYECKAsl CTAOMIBHOCTD, BBITOJIHEHNE TpadiKa MPOEKTa, OTHOIIe-
HUS C OAPSIIYUKaMH, JIoKanu3auus nenodku nocraBok, CNPC, HedTerazoBoe CTpouTeIbCTBO.
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ANALYTICS AND EDUCATION PLATFORMS AS A PERSONALIZED
LEARNING EXPERIENCE: CHINA'S EXPERIENCE

Abstract. The integration of learning analytics and intelligent education
platforms has emerged as a pivotal strategy for realizing personalized learning
in higher education. This study focuses on China’s experience in leveraging
data-driven platforms-exemplified by the National Smart Education Platform
and Al-empowered institutional systems. Through a systematic review of recent
Chinese and Kazakhstani literature (2023-2026), the paper examines the mech-
anisms by which learning analytics, artificial intelligence, and platform design
contribute to the personalization of learning pathways, real-time feedback, and
competency-based progression. The analysis highlights China’s systematic, pol-
icy-aligned approach, characterized by top-down platform deployment, integra-
tion of learning analytics into faculty development, and a hierarchical frame-
work for digital literacy. These mechanisms are juxtaposed with emerging adap-
tive and gamified platforms in Kazakhstan, revealing both convergent trends
(e.g., the use of Al for personalized feedback) and contextual divergences (e.g.,
institutional capacity and rural-urban disparities). The findings indicate that
China’s experience offers a scalable model of analytics-driven personalization,
yet underscores persistent challenges in faculty readiness, data governance, and
equitable access. The paper concludes with recommendations for cross-context
learning, emphasizing the need for flexible institutional analytics frameworks
that balance structured personalization with pedagogical autonomy. The study
contributes a comparative perspective on how analytics and education platforms
can be orchestrated to enhance personalized learning in transitional higher edu-
cation systems.

Keywords: learning analytics; education platforms; personalized learning;
higher education; artificial intelligence; digital transformation; adaptive learn-
ing; National Smart Education Platform

Introduction. The digital transformation of higher education has redefined
the possibilities of learner-centered instruction, with learning analytics and in-
telligent education platforms emerging as core infrastructures for personalized
learning at scale (Xu, 2025; Li, 2025). The capacity to capture real-time behav-
ioral data, generate adaptive feedback, and tailor learning pathways no longer
belongs to experimental labs but is becoming a systemic feature of national ed-
ucation strategies. Among transitional economies, China has advanced a partic-
ularly visible, state-led model: the progressive upgrade of the National Smart
Education Platform toward an Al-enhanced “2.0” version exemplifies a deliber-
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ate effort to institutionalize data-driven personalization across millions of learn-
ers (Wang et al., 2025; Cao et al., 2025). China’s experience thus offers a rich
case for understanding how analytics and education platforms can be orchestrat-
ed to deliver personalized learning experiences, not just in individual institu-
tions but across a complex, stratified higher education system.

Kazakhstan, similarly committed to educational modernization and increas-
ingly collaborating with Chinese partners, provides a meaningful comparative
setting. Kazakhstani universities have begun piloting adaptive platforms, stu-
dent digital profiling, and Al-informed feedback systems, yet these initiatives
remain institutionally fragmented and face persistent rural-urban resource gaps
(Abueva et al., 2024; Soltan et al., 2025; Rakhmetov et al., 2025). While both
countries share the ambition of leveraging analytics for personalization, the con-
trast between China’s policy-integrated, top-down approach and Kazakhstan’s
emergent, context-responsive experimentation raises important questions about
the transferability of platform-based personalization models across different
governance and infrastructure contexts.

Despite growing interest in educational technology in both nations, existing
research tends to treat analytics, platforms, and personalization in isolation or
within single-country frames. Chinese scholarship has extensively addressed
digital literacy frameworks, Al-empowered faculty development, or the archi-
tecture of the national platform (e.g., Zhang & Yang, 2024; Li & Wang, 2023;
Guo, 2025), while Kazakhstani studies have examined adaptive learning envi-
ronments, gamified assessment, and digital maturity (Tokzhigitova et al., 2025;
Shaikhanova et al., 2025; Zhilmagambetova et al., 2023). However, limited
comparative work has systematically asked how China’s experience with ana-
Iytics-driven personalization can be understood in light of parallel developments
in Central Asia, or what lessons Kazakhstan and similar contexts might draw
from China’s successes and persistent challenges.

This paper addresses that gap through a comparative review of analytics
and education platforms as enablers of personalized learning, with a primary
focus on China’s experience. Drawing on a purposefully selected corpus of 20
recent sources (2023-2026) from both countries, the study pursues three objec-
tives: (1) to map the ecosystem of Chinese education platforms and the embed-
ded analytics mechanisms that support personalized learning pathways; (2) to
identify the policy, institutional, and pedagogical factors that enable or constrain
effective personalization; and (3) to derive cross-context insights by juxtaposing
China’s systemic model with Kazakhstan’s adaptive innovations. Following this
introduction, the paper is organized into a literature review, a description of the
comparative methodology, a presentation and discussion of findings, and a con-
cluding section that offers recommendations for policy, institutional practice,
and future research. By foregrounding China’s experience in a comparative
light, the study contributes to broader debates on how learning analytics can be
mobilized to achieve equitable, personalized higher education in diverse devel-
opmental settings.

Literature Review

Scholarship on the intersection of learning analytics, education platforms,
and personalized learning has expanded rapidly across both China and Kazakh-
stan, yet the two bodies of work carry different assumptions about how person-
alization should be engineered and scaled. Chinese researchers tend to situate
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platform-based personalization within state-led digital infrastructure projects,
treating the National Smart Education Platform as both a technical artifact and a
policy instrument. Wang, Xia, and Liu (2025), for instance, dissected the plat-
form’s planned transition to an intelligent “2.0” version, arguing that scenario-
based design and real-time data flows can reconfigure large-scale instructional
delivery around individual learner needs.

Cao et al. (2025) extended this analysis by benchmarking China’s platform
against globally representative counterparts, concluding that the integration of
learner profiling, knowledge graphs, and adaptive recommendation engines
marks a shift from resource repositories to genuinely interactive learning eco-
systems. Liu (2026), writing in a more journalistic register, described the re-
structuring of entire teaching ecosystems through data intelligence, noting that
classroom-level dashboards now routinely inform instructional adjustments.
These platform-level discussions are complemented by institutionally grounded
studies: Xu et al. (2025), through a mixed-methods investigation at Nanjing
Normal University, demonstrated that Al-driven learning analytics improved
the timeliness and specificity of feedback in blended courses, thereby strength-
ening students’ sense of ownership over their learning trajectories. Across these
contributions, a consistent thread is the conviction that personalization is not
merely a pedagogical ideal but a data engineering challenge that can be met
through systematic platform construction.

Alongside the technical architecture, a parallel strand of Chinese research
insists that the human infrastructure-faculty digital literacy and institutional de-
velopment frameworks-determines whether analytics investments translate into
tangible personalization gains. Zhang and Yang (2024) constructed a hierar-
chical digital literacy framework for university faculty, positioning the ability to
interpret learner analytics and adjust instructional design accordingly as a high-
er-order competency.

Li and Wang (2023) investigated the mechanisms through which artificial
intelligence can empower faculty professional development, identifying person-
alized teacher learning pathways and classroom analytics feedback loops as
promising yet underutilized affordances. Guo (2025) and Xu, Wang, and Zhao
(2026) likewise placed faculty development at the center of educational digital
transformation, with the former mapping multiple professional growth trajecto-
ries and the latter proposing a comprehensive system that links teaching quality,
data literacy, and career advancement. What distinguishes this body of work
from purely technical accounts is its attention to the friction that arises when
sophisticated platforms encounter uneven faculty readiness-a tension that also
surfaces, albeit in different institutional forms, in the Kazakhstani literature.

Kazakhstani research, while smaller in volume, offers a contrasting picture
of platform-enabled personalization that is more fragmented, institution-
specific, and frequently shaped by immediate resource constraints. Several stud-
ies document localized efforts to replicate features that China builds at system
scale. Soltan et al. (2025), for example, reported on the application of business
intelligence and data analytics systems at Astana IT University to construct stu-
dent digital profiles; their prototype demonstrated how continuously updated
behavioral and performance indicators could inform early academic interven-
tions. Rakhmetov et al. (2025) proposed a framework for analyzing outcomes of
computer science instruction delivered within an adaptive environment, con-
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firming that differentiated learning paths led to measurable improvements in
problem-solving skills, though scalability remained a concern. Zhilmagambeto-
va et al. (2023) examined the integration of the Stepik platform into tertiary
mathematics teaching, finding that its adaptive sequencing features allowed in-
structors to accommodate diverse entry levels within a single course. Mean-
while, Tokzhigitova et al. (2025) designed a gamified hidden-assessment plat-
form aimed at diagnosing secondary students’ ICT competences and guiding
career choices-a study that, while situated at the school level, illustrates the
broader Kazakhstani interest in embedding diagnostic analytics directly into the
learner experience.

Kazakhstani scholarship also devotes considerable attention to the educa-
tor-side conditions that enable or inhibit personalized learning. Aimicheva et al.
(2025) established empirical links between teachers’ digital competence, inter-
active teaching practices, and student achievement within Al-supported envi-
ronments, warning that without deliberate capacity building, the introduction of
adaptive platforms risks widening rather than narrowing performance gaps.
Shaikhanova et al. (2025) modeled digital maturity among educators using
computational methods, identifying distinct clusters of technology adopters
whose divergent beliefs about Al significantly shaped their willingness to en-
gage with data-informed pedagogy.

Kapasheva et al. (2024) approached the same issue through a competence-
development lens, modeling pedagogical growth trajectories and arguing that
institutional mechanisms must accommodate non-linear faculty learning curves.
In a similar vein, Assylbayeva et al. (2025) and Bagdaulet (2025) documented
persistent disparities in digital readiness between urban and rural teachers, a
finding that echoes earlier Kazakhstani work by Kurmankulova and others and
complicates any assumption that platform-based personalization can rollout uni-
formly across the country. The cross-national study by Abueva et al. (2024) ex-
plicitly juxtaposed Kazakhstani and Chinese educational trajectories in the digi-
tal information space, noting that while both systems leverage platform data, the
Chinese model benefits from centralized policy coordination that Kazakhstan
has yet to fully develop.

Read together, these two literatures reveal overlapping concerns-learner
profiling, adaptive feedback, faculty data literacy-but divergent implementation
architectures. Chinese studies describe a maturing analytics ecosystem in which
platform functionality, faculty development frameworks, and national policy are
increasingly aligned. Kazakhstani contributions, by contrast, capture an experi-
mental moment characterized by promising pilot projects, considerable institu-
tional heterogeneity, and a still unresolved tension between imported platform
models and local infrastructural realities.

What remains underexplored in both corpora is a systematic comparative
analysis that asks not only what China’s platform experience has achieved thus
far, but also which elements of that experience could inform Kazakhstan’s next
phase of institutional development and, conversely, what Kazakhstan’s adap-
tive, context-sensitive experiments might caution against overly rigid standardi-
zation.

91



Table 1 — Comparative Synthesis of Literature on Analytics and Education Plat-

forms for Personalized Learning in China and Kazakhstan

Personalization

driven analytics im-
prove feedback timeli-
ness and specificity,
directly influencing
student ownership of
learning trajectories.
Makes classroom-level
dashboards routine for
instructional adjust-
ments (Xu et al., 2025;
Wang et al., 2025)

quencing and diagnos-
tic analytics to ac-
commodate diverse
learner entry levels
within single courses.
Gamified hidden-
assessment platforms
are piloted to guide
career and learning
paths (Rakhmetov et
al., 2025; Tokzhigitova
et al., 2025)

Thematic Chinese Literature: Kazakhstani Literature: Cross-cutting
Dimension Core Perspectives Core Perspectives Observations & Gaps
Platform Treats personalization Characterized by local- | China develops integrat-
Architecture & | as a data engineering ized, institution- ed ecosystems at scale;
Ecosystem challenge solvable specific pilot projects. Kazakhstan relies on
through state-led, sys- Focuses on adapting fragmented yet context-
temic platforms. Em- existing tools rather sensitive experiments.
phasizes knowledge than building system- The transferability of
graphs, learner profil- wide infrastructure China’s top-down plat-
ing and adaptive rec- (Soltan et al., 2025; form model to Kazakh-
ommendation engines Zhilmagambetova et stan’s heterogeneous
integrated into large- al., 2023) institutional landscape
scale ecosystems remains a key gap
(Wang et al., 2025;
Cao et al., 2025; Liu,
2026)
Analytics for Demonstrates that Al- Explores adaptive se- While China operational-

izes analytics for system-
ic feedback loops, Ka-
zakhstan uses analytics
to solve immediate ped-
agogical heterogeneity.
Both contexts face the
challenge of scaling
beyond pilot phases
without widening per-
formance gaps

Faculty Digital

Constructs hierarchical

Links teachers’ digital

Both literatures converge

and access, though
explicit critical analysis
of its impact on educa-
tional equity is less
prominent in this spe-
cific corpus of plat-
form-focused studies

ness and infrastructure,
warning that platform-
based personalization
may exacerbate dispar-
ities without deliberate
capacity building
(Assylbayeva et al.,
2025; Bagdaulet, 2025;
Abueva et al., 2024)

Literacy & digital literacy frame- competence directly to | on the critical “human

Readiness works, positioning the student achievement in | infrastructure” gap: plat-
ability to interpret Al-supported environ- | form sophistication fre-
learner analytics as a ments (Aimicheva et quently outpaces faculty
higher-order faculty al., 2025; Shaikhanova | readiness. China frames
competency. Identifies | etal., 2025; Kapasheva | this as a structured train-
a tension between so- et al., 2024) ing pathway, while Ka-
phisticated platforms zakhstan’s research re-
and uneven faculty data veals it as a non-linear,
literacy (Zhang & belief-dependent process
Yang, 2024; Li &
Wang, 2023; Guo,
2025)

Equity & The national platform Explicitly documents This dimension marks a

Rural-Urban strategy implicitly aims | persistent rural-urban stark divergence: Ka-

Disparities to standardize quality gaps in digital readi- zakhstan’s literature

foregrounds equity risks
associated with platform
rollouts, a consideration
that is comparatively
subdued in China’s plat-
form-centric narratives
but is critical for any
cross-contextual model
transfer

Note — compiled by the authors based on the source [1-10]
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The present study is situated precisely at this comparative juncture.

Methodology

This study is designed as a qualitative comparative literature review, draw-
ing exclusively on the 20 sources identified in the reference list to examine how
analytics and education platforms enable personalized learning experiences,
with China’s experience positioned as the primary case and Kazakhstan serving
as the comparative lens. The selection was guided by several criteria: each
source had to address at least one core dimension of the research-platform archi-
tecture, learning analytics applications, faculty digital literacy, or educational
equity in the context of digital transformation-and had to represent either Chi-
nese or Kazakhstani higher education settings. To maintain analytical currency,
the search was bounded by a four-year window from 2023 to 2026, capturing
the rapid evolution of Al-enabled platforms and the latest policy shifts in both
countries. Sources were retrieved from peer-reviewed journals (e.g., Frontiers
in Education, Applied Sciences, China Educational Technology), institutional
repositories, and, where appropriate, authoritative professional publications that
offer substantive rather than anecdotal evidence. The resulting corpus of ten
Chinese and ten Kazakhstani studies reflects a deliberate balance between sys-
tem-level policy analyses and institution-specific empirical investigations.

The analytical procedure followed a thematic synthesis approach. Each
source was read in full, and passages relevant to the research questions were
extracted and coded. The initial codes clustered naturally around four recurring
concerns already identified in the literature review: the design of platform archi-
tectures and data ecosystems, the specific analytics mechanisms that drive per-
sonalization and adaptive feedback, the readiness of faculty to interpret and act
upon learner data, and the extent to which platform-enabled personalization ei-
ther mitigates or exacerbates existing inequities. These four dimensions, which
correspond to the thematic breakdown of Table 1, subsequently structured the
comparative analysis. During the coding process, particular attention was paid
to how each national body of literature framed problems: Chinese sources fre-
quently articulated personalization as an engineering and policy integration
challenge tied to the National Smart Education Platform, whereas Kazakhstani
studies more often described localized experiments and the institutional con-
straints that shaped them. This contrast was preserved as an analytical finding
rather than smoothed over.

Because the study is explicitly comparative, the framework oscillates be-
tween a close reading of China’s experience and a contrasting examination of
Kazakhstan’s emerging practices, guided by the assumption that the two sys-
tems, while unequal in scale and maturity, share comparable ambitions regard-
ing digital modernization of higher education. The analysis does not seek to
evaluate which country’s approach is superior; instead, it aims to surface the
conditions under which particular platform and analytics configurations suc-
ceed, stall, or produce unintended consequences. To that end, the interpretation
draws on the sources’ own findings while also reading across them to identify
convergences, divergences, and silences. For instance, the relative absence of
explicit equity critiques in the Chinese platform-focused literature, contrasted
with the foregrounding of rural-urban disparities in Kazakhstani work, was
treated not as a flaw in either corpus but as a meaningful difference in discur-
sive emphasis that merits reflection.
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Several limitations should be acknowledged. First, the review is confined
to published and publicly accessible texts; it cannot capture the tacit, day-to-day
realities of platform implementation that have not yet reached the scholarly rec-
ord. Second, while the search intentionally included both English-language and
Chinese-language outlets, Kazakhstani research published solely in Kazakh or
Russian may be underrepresented, which could skew the comparative picture.
Third, the small sample of twenty sources, though thematically adequate, does
not claim to be exhaustive, and the findings should be understood as an interpre-
tive synthesis rather than a statistical meta-analysis. Finally, by centering Chi-
na’s experience, the study risks treating Kazakhstan primarily as a contrast case;
future research could usefully reverse this vantage point. Despite these con-
straints, the chosen methodology is well suited to the paper’s aim of generating
cross-context insights into how analytics and education platforms are being
shaped into instruments of personalized learning, and where institutional, peda-
gogical, and policy adjustments are still needed.

Findings and Discussion

The comparative synthesis of twenty studies reveals four interconnected
findings regarding China’s experience in deploying analytics and education
platforms for personalized learning, and these findings gain sharper relief when
examined alongside Kazakhstan’s parallel yet differently scaled efforts.

The first finding concerns the architecture of personalization itself. China’s
approach, as documented across multiple sources, is distinguished by its ambi-
tion to build personalization into the very infrastructure of the national educa-
tion system rather than treating it as an institutional add-on. Wang et al. (2025)
described how the intelligent “2.0” upgrade of the National Smart Education
Platform embeds scenario-based design principles, enabling the system to rec-
ognize individual learner profiles and adjust content sequencing accordingly.
Cao et al. (2025) reinforced this observation by benchmarking the platform
against global counterparts, arguing that its integration of knowledge graphs and
adaptive recommendation engines represents a qualitative shift from static re-
source libraries to responsive learning environments. Liu (2026) captured the
practical consequence of this infrastructure: classroom-level dashboards that
allow instructors to monitor learning patterns in real time and intervene when
analytics flag disengagement or conceptual gaps. What emerges from these ac-
counts is a picture of personalization as a system property-something engi-
neered at the platform level and distributed across institutions-rather than a col-
lection of isolated teacher experiments. Kazakhstan offers a contrast that clari-
fies what is at stake in this distinction. At Astana IT University, Soltan et al.
(2025) demonstrated how business intelligence tools could construct dynamic
student profiles from behavioral and performance data, but the initiative re-
mained bounded to a single institution. Zhilmagambetova et al. (2023) reported
successful integration of the adaptive Stepik platform in mathematics teaching,
yet again within a single course and without the policy architecture that would
allow such innovations to propagate. The gap between China’s systemic plat-
form construction and Kazakhstan’s fragmented pilot projects is not simply one
of scale or investment; it reflects a deeper difference in how the problem of per-
sonalization is framed-as a national data engineering challenge in one context
and as a local pedagogical experiment in the other.
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A second finding centers on the specific ways analytics are harnessed to
produce personalized learning experiences. Chinese scholarship has moved be-
yond proof-of-concept demonstrations to examine how analytics reshape in-
structional routines at scale. Xu et al. (2025) provided compelling evidence
from a blended learning setting at Nanjing Normal University, where Al-driven
analytics generated timely and specific feedback that demonstrably enhanced
students’ sense of agency over their learning. Li (2025) similarly positioned
learning analytics as a diagnostic and formative tool embedded in the daily op-
eration of Chinese university courses, noting that the value of analytics lies less
in the sophistication of algorithms and more in their integration into the rhythm
of teaching and assessment. These findings align with the broader platform nar-
rative: once the infrastructure exists, the analytics components become less vis-
ible to end users precisely because they are routinized. Kazakhstani research,
working with smaller datasets and less integrated platforms, illuminates a com-
plementary dimension. Rakhmetov et al. (2025) showed that within adaptive
computer science environments, diagnostic analytics could differentiate learning
paths effectively, yet the study also acknowledged that scaling such differentia-
tion required institutional commitment that was not yet present. Tokzhigitova et
al. (2025) took a different route, embedding diagnostic assessment within a
gamified platform so that learners’ ICT competences could be profiled without
the formality of testing; the approach yielded promising insights about learner
readiness but remained at the level of a controlled pilot. The comparison sug-
gests that while China has been able to operationalize analytics-driven personal-
ization as a routine feature of platform-mediated instruction, Kazakhstan’s ex-
periments reveal the persistent gap between what analytics can do in principle
and what institutions can sustain in practice.

A third line of findings addresses the human side of the personalization
equation-the readiness of faculty to interpret and act upon analytics data. Across
Chinese sources, there is a notable preoccupation with developing structured
frameworks that define and sequence digital competencies. Zhang and Yang
(2024) constructed a hierarchical model in which the capacity to analyze learner
data and modify instructional strategies accordingly occupies an advanced tier,
suggesting that institutions should not assume faculty can spontaneously trans-
late analytics into pedagogical adjustments. Li and Wang (2023) explored Al-
empowered faculty development pathways, identifying personalized teacher
learning and classroom analytics feedback loops as powerful yet underutilized
affordances. Guo (2025) and Xu, Wang, and Zhao (2026) further embedded
these concerns within comprehensive faculty development systems, linking data
literacy to career progression and teaching quality assurance. Despite the coher-
ence of these frameworks, a recurrent tension surfaces in the literature: the plat-
forms are sophisticated, but faculty readiness remains uneven. Kazakhstan’s
studies foreground this tension from a different angle, attending more closely to
the belief systems that shape whether teachers engage with data-informed peda-
gogy at all. Shaikhanova et al. (2025), through computational modeling, identi-
fied clusters of educators whose perceptions of Al’s value strongly predicted
their adoption patterns. Aimicheva et al. (2025) established that digital compe-
tence alone is insufficient if teachers do not also embrace interactive, student-
centered practices. Kapasheva et al. (2024) modeled pedagogical competence
development as a non-linear trajectory, arguing that institutional support mech-
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anisms must accommodate variability rather than imposing uniform training
sequences. Read together, the two bodies of literature converge on a crucial in-
sight: the most elegantly designed platform will not deliver personalization if
faculty either cannot interpret the data it generates or do not believe that doing
so is worth the effort. Where China has concentrated on building the training
architecture and standards, Kazakhstan’s research sends a cautionary signal that
psychological and contextual readiness may matter just as much.

The fourth finding concerns equity-a dimension where the two national lit-
eratures diverge most sharply. China’s platform-centric studies, while occasion-
ally acknowledging regional disparities, generally operate on the assumption
that a nationally deployed platform will equalize access by making high-quality
resources available everywhere. The focus tends to be on technical capacity and
policy alignment rather than on the differential outcomes that platform-based
personalization might produce for learners in under-resourced regions. Whether
this assumption holds is a question the current corpus of platform research does
not fully answer. Kazakhstan’s scholarship confronts the equity question more
directly, perhaps because the disparities are harder to ignore in a context where
rural-urban digital divides remain pronounced. Assylbayeva et al. (2025) and
Bagdaulet (2025) documented significant gaps in digital readiness between ur-
ban and rural teachers, suggesting that platform-enabled personalization could,
without deliberate corrective measures, widen achievement gaps rather than
close them. Abueva et al. (2024), in their cross-national comparison, noted that
while both Kazakhstan and China use platform data extensively, China’s cen-
tralized coordination mechanisms are more capable of redistributing resources,
yet they also cautioned against the risks of a standardization that overlooks local
needs. This finding does not imply that China’s platform approach has ignored
equity, but it does indicate that the current research conversation in China has
not yet integrated equity as a central analytical lens in the same way that Ka-
zakhstani scholarship does. The implication for the broader comparative project
is clear: any effort to transfer China’s platform experience to contexts like Ka-
zakhstan will need to foreground equity considerations that the Chinese litera-
ture currently treats as secondary.

When these four findings are viewed together, a broader pattern emerges.
China’s experience demonstrates that analytics-driven personalization at scale is
achievable when a national platform, policy coordination, systematic faculty
development, and routinized analytics are aligned. At the same time, Kazakh-
stan’s research illuminates the conditions that can cause similar efforts to stall:
fragmented infrastructure, varying institutional capacity, uneven faculty beliefs,
and unresolved questions about whether personalization serves all learners equi-
tably. The juxtaposition does not suggest that one approach is superior; rather, it
highlights that the Chinese model, for all its systemic coherence, rests on condi-
tions-centralized governance, sustained investment, and a certain tolerance for
top-down deployment-that may not be fully replicable elsewhere. Kazakhstan’s
context-responsive experiments, in turn, point to the importance of flexibility
and the risks of importing platform models without adapting them to local insti-
tutional cultures and resource realities. The discussion thus opens onto broader
guestions about how analytics-enabled personalization can be pursued in ways
that are both systemically coherent and contextually sensitive-a balance that
neither country has yet fully achieved.
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Conclusion and Recommendations

This review set out to understand how analytics and education platforms
function as enablers of personalized learning, with China’s experience serving
as the primary reference point and Kazakhstan providing a comparative coun-
terweight. The synthesis of twenty recent sources yields a clear central message:
China has succeeded in building a nationally orchestrated ecosystem in which
platform architecture, adaptive analytics, and faculty development frameworks
are progressively aligned to personalize learning at scale. The National Smart
Education Platform’s evolution from a resource repository toward an intelligent,
data-responsive environment-documented by Wang et al. (2025) and Cao et al.
(2025) — exemplifies a model where personalization is treated not as a boutique
pedagogical experiment but as a systemic design principle. At the same time,
the comparison with Kazakhstan, where institutions such as Astana IT Universi-
ty have piloted student profiling dashboards and the Stepik platform has been
adapted for differentiated mathematics instruction (Soltan et al., 2025; Zhil-
magambetova et al., 2023), makes visible the institutional and contextual condi-
tions that determine whether such innovations remain isolated or become em-
bedded in routine practice. The two cases do not simply differ in scale; they il-
luminate fundamentally different relationships between platform infrastructure,
institutional capacity, faculty readiness, and equity-relationships that any coun-
try seeking to personalize higher education through analytics must navigate.

A first conclusion to be drawn is that platform-driven personalization at
scale rests on more than technical sophistication. China’s experience confirms
that when analytics are integrated into a national platform and linked to faculty
development standards, data-informed instructional routines can become a regu-
lar feature of university teaching. Yet the Chinese literature also acknowledges
persistent gaps between the capabilities of platforms and the readiness of indi-
vidual faculty members to interpret and act upon learner data (Zhang & Yang,
2024; Li & Wang, 2023). Kazakhstan’s research amplifies this concern from a
different vantage point, demonstrating that teachers’ beliefs about Al, their digi-
tal confidence, and their access to professional learning networks heavily medi-
ate whether adaptive tools enhance or complicate their work (Shaikhanova et
al., 2025; Aimicheva et al., 2025). The implication is that investment in plat-
forms without commensurate investment in the human infrastructure that sur-
rounds them will produce uneven results, regardless of how elegant the architec-
ture appears.

A second conclusion relates to the framing of equity. The Chinese platform
literature currently treats equity primarily as a question of access, working from
the assumption that a centralized platform standardizes quality and thus miti-
gates regional disparities. By contrast, Kazakhstani scholarship-faced with visi-
ble rural-urban digital divides-explicitly raises the possibility that analytics-
based personalization might inadvertently reward learners and institutions that
are already better resourced, unless corrective policies are deliberately built into
the design (Assylbayeva et al., 2025; Bagdaulet, 2025). This divergence is in-
structive. It suggests that equity cannot be an afterthought of personalization but
must be a design criterion from the outset, ideally operationalized through dif-
ferentiated resource allocation, offline-compatible platform features, and con-
tinuous monitoring of participation and outcome gaps across demographic
groups. A third insight is that the transfer of platform models across national
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contexts is never frictionless. China’s top-down, policy-integrated approach
benefits from a governance environment that Kazakhstan does not fully share,
and Kazakhstan’s institutional heterogeneity, while a source of pedagogical cre-
ativity, makes system-wide coherence harder to achieve (Abueva et al., 2024).
Rather than advocating that one country imitate the other, the comparison points
toward the value of hybrid strategies: platform architectures stable enough to
provide common analytics infrastructure, yet flexible enough to accommodate
institutional variation and local innovation. Kazakhstan’s experiments with
gamified assessment and adaptive pathways (Tokzhigitova et al., 2025;
Rakhmetov et al., 2025) illustrate that valuable design ideas can emerge from
smaller-scale initiatives and, if systematically evaluated, might inform the next
generation of platform features both domestically and abroad.

These conclusions carry a set of interlocking recommendations. For poli-
cymakers, the priority should be to develop shared analytics infrastructure that
lowers the technical threshold for institutions while preserving space for local
adaptation. China’s national platform strategy demonstrates that central coordi-
nation can accelerate adoption, but the Kazakhstani case warns against stand-
ardization that overlooks the needs of rural campuses and less digitally confi-
dent teachers. Funding mechanisms should therefore link platform deployment
to demonstrable improvements in faculty data literacy and equitable learner out-
comes, rather than measuring success solely by user logins or content coverage.
Institutional leaders, in turn, need to recognize that launching a personalized
learning platform is not an endpoint but the beginning of a sustained organiza-
tional change process. The evidence from both countries suggests that platforms
only change learning when they are accompanied by job-embedded professional
development, regular opportunities for faculty to collaboratively interpret ana-
Iytics data, and reward structures that value data-informed pedagogical adapta-
tion (Guo, 2025; Xu, Wang, & Zhao, 2026). Leadership communication that
frames personalization as a tool serving faculty rather than a surveillance mech-
anism is also essential, particularly given the concerns about Al and autonomy
that surface in both Chinese and Kazakhstani teacher attitudes.

For faculty developers and instructional designers, the review underscores
the importance of moving beyond one-time technology workshops toward long-
er-term support models that respect the non-linear trajectories of competence
development documented by Kapasheva et al. (2024). Analytics dashboards
should be accompanied by clear, discipline-specific exemplars of how data can
inform instructional decisions-for example, how a flagged drop in quiz perfor-
mance in an engineering course might trigger a targeted micro-lesson rather
than a generic alert. In environments where rural teachers face limited connec-
tivity, developers should also prioritize offline data synchronization and light-
weight mobile interfaces that ensure personalization does not become a privi-
lege reserved for well-connected urban universities.

For the research community, the most urgent gap is longitudinal and com-
parative work that tracks what personalized learning platforms actually do to
learning outcomes, engagement patterns, and equity indicators over multiple
semesters. Much of the current literature-both Chinese and Kazakhstani-reports
on prototypes, pilots, and cross-sectional snapshots. The field needs studies that
follow cohorts of learners and teachers as they move from initial platform adop-
tion through routine use, capturing not only successes but also instances where
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personalization fails to materialize or produces unintended effects. Further
comparative analyses that include other Central Asian or transitional higher ed-
ucation systems would help disentangle which features of China’s experience
are tied to its particular policy environment and which might hold broader rele-
vance.

Ultimately, the experience of China and the parallel experiments in Ka-
zakhstan converge on a fundamental recognition: analytics and education plat-
forms carry enormous potential to make learning more responsive, but that po-
tential is realized only when technical systems, institutional strategies, and the
everyday work of teachers evolve together. The task is not simply to import or
replicate a platform model but to cultivate the conditions under which personal-
ized learning can become a sustainable, equitable, and pedagogically meaning-
ful feature of higher education. Both countries, in their distinct ways, are still
learning how to do that, and their experiences offer important lessons for others
attempting the same journey.
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Ban Xaﬂl, MarucTpaHT
A.A. BynaT6aeBa’, KaybIMIACTHIPBUIFAH TIpodeccop
2 5n-Dapabu ateiHmars! Kasak yITTHIK yHUBEpCHTETI, AMATHI K., Kasakcran

Kexenenaipiiren oKpITy ToxKipuGeci peTinaeri anaIuTHKA KIHE
0inim Oepy niardopmanapsi: Keitaii To:xkipndeci

Tyiiingeme. OKy aHATHTHKAChl MEH 3UATKEpJiK OuTiM Oepy miarhopManapbiH BIKIAIIACTHIPY JKOFAphI
OimiMzae nepOecTeHIIpIreH OKBITYABI icke achIpyIbIH ©3€KTi CTpaTeruschiHa aifHanabl. by 3eprrey Kerraii-
IbIH YNTTHIK aKpULAsl OinmiM Oepy IaTdopMackl MeH jKacaHIbl MHTE/UIEKT IUIATGOPMaHBIH AepeKTepiHe
Herizaenren. Kpitail jxoHe Kasakcranablk oneduerrepre (2023-2026 »xok.) skyien miony skacay apKbLIbl
Makanaja OKy aHAIMTHKACHI, jKacaHIbl MHTE/UICKT JKOHE IUIaT(gopMa AW3aiHBEI OKBITY >KOIIAphIH aepoe-
CTEHJIpyTe, HAaKThl YaKbITTarbl Kepi OaillaHbIcKa XKoHE KY3BIPETTLTIKKE HETi3/eNIeH irepigeyre Kamai yiec
KocatbHbl 3eprreneni. Tannay Keitaiinsiy korapblaaH TeMeH ILIaTopMa €Hri3yMeH, OKYy aHAIMTHKAChIH
OKBITYIIBUIAPABI TaMBITYFa KipIKTIpyMEH jXKOHEe LHU(PIBIK CayaTTBUIBIKTBIH HEPAapXHSUIBIK HeErizaeMeciMeH
CHUIIAaTTANAThIH XKYHeNi, casicaTeH YIIeCTipiareH TociliH atan kepcereni. by teriktep Kaszakcranma xaibl-
MTAChIN KeJie JKaTKaH aJalTHBTI JKOHE OHMBIH TypiHAeri miaThopMaiapMeH CalbICTHIPBUIALb], HOTHKECIHIE
oprak ypaicrep (Mbicaibl, aepOecteHmipiiren Kepi Oaitmambic yrriH XXM Kommany) skoHE KOHTEKCTIK
aifplpMaIbUIBIKTap (MBICAIBI, MHCTHTYLHOHAIABIK OJIEYeT II€H Kaja-aybll aJllaKTBIFBI) aiKbIHIaiaIbl.
Hormxenep Kpitaii Toxipubeci aHanuTHKara HETi3eareH aepoecTeHaipyaiH ayKbIMIbI YIITICiH YCIHATBIHBIH,
anaiia OKBITYIIBLUIAPABIH JalbIHIBIFEI, JepeKTepAi Oackapy jkoHe TeH KODKETIMIUIIK calachlHIaFbl TYPaKThI
KUBIHIBIKTap bl a alIIBIKTaTHIHEIH KopceTei. Makaia Kpocc-KOHTEKCTIK OKBITY OOHBIHIIA YCHIHBICTAPMEH
asiKTanabl JKOHE KYpbUIBIMIAIFaH AepOeCTEHAIpy MEH IEAarordKaiblK AepOecTiK apachlHIa Tere-TeHIIK
CaKTaWTHIH MKEeMJIi HHCTUTYIIHOHAJIBIK aHATMTHKAIBIK HEeTi3ep/IiH KaXeTTUIIrH aTan oTe/i. 3epTTey oTIeli
9KOHOMHKAIAFbI )KOFaphl OLTIM Oepy xKyHenepiHie sKeKeleIeHIipiired OKbITY bl XKaKcapTy YIIiH aHaJIUTHKA
MeH Oinim 6epy matgopmanapbit Kaidail yilbIMIacTeIpyra OOJaThIHBI Typalbl CalbICTBIPMAJIBI KO3KApac YChI-
HaJpl.

Tyiiinai ce3nep: oKy aHanMTHKAckHl, OimiM Oepy IuIaTdopmanapsl; JepOeCTeHIIPIIreH OKBITY; JKOFaphl
OimiM; JKacaHIbl MHTEIUICKT; LUGPIBIK TpaHChHOpMAIMs, aganTUBTI OKBITY; YJTTBIK aKpUAbl OUTiM Oepy
1aTopMachl.

Ban Xans', Maructpant
A.A. Bysat6aeBa’, accoluupoBanHbIii podeccop
%2 Kazaxckuit HAMOHANBHBIN YHUBEPCHTET UMeHH anb-Dapalu, r. Anvatsr, Kazaxcran

AHanuTHYecKHe H 00pa3oBaTebHble INIAT(GOPMbI KAK HHCTPYMEHT
NMEePCOHATU3HPOBAHHOIO 00yuyeHus: onbIT Kuras

Annoranus. MHTETpanyus aHaMUTHKE OOYYEeHHS M MHTEIUIEKTYalbHBIX 00pa30BaTENbHBIX IIAaT(hOpM
cTana KJIIOUEBOH cTpaTervell pealu3allMid HEepCOHATU3HPOBAHHOIO OOYYeHHs B BBICIIEM OOPa30BaHUH.
Hacrosimiee nccnenoBaHne MOCBAIIEHO ONbITy KuTas B HCIONB30BaHNH TIAT(GOPM, OCHOBAHHBIX Ha JAHHBIX
HarmonansHOW WHTEIIEKTYalbHOH 00pa3oBaTeNbHON MIaTGOPMBI M MHCTHTYIIHOHANBHBIX CHCTEM C ITOJ-
JIep’KKOM MCKYCCTBEHHOT0 MHTEIUIeKTa. Ha 0CHOBE crcTeMaTnieckoro 0030pa HoBeuIeiH KUTalCKoM 1 Ka3ax-
cranckoit ymrepatypsl (2023-2026) B cTaThe aHATM3HUPYIOTCS MEXAHHM3MEI, C TIOMOIIBIO KOTOPHIX ydeOHas
aHAJIMTHKA, NCKYCCTBEHHBII MHTEIUIEKT W AM3aiH IIaTopM CIIOCOOCTBYIOT MEPCOHATN3AIMH 00pa30BaTellb-
HBIX TPAeKTOpHH, OOECIeUeHHI0O OOpaTHOH CBA3M B pEaTbHOM BPEMEHH U  KOMIIETEHTHOCTHO-
OpPHEHTHPOBAHHOMY NPOJBMKEHUIO. Mccie0BaHNe NOAYEPKUBAET CUCTEMHBIH U COIIACOBAHHBIN C rocyaap-
CTBEHHOI TONUTHKOHN moaxox Kuras, Xapakrepusyromuiicss IEHTPAIM30BaHHBIM BHEIPEHHEM TUIaT(OpPMEI,
HMHTErpanyell y4eOHON aHAIUTHUKU B MOBBIIICHHE KBATU(UKAIMU MPENoAaBaTeleii 1 nepapXuueckoi Moze-
JIBI0 IU(POBON IPAMOTHOCTH. DTH MEXaHHM3MBI CONOCTABISIOTCS C Pa3BHBAIOIIMMUCS aJalTHBHBIMU M Teii-
MHGUIIPOBaHHBIMK TIaThopMaMu B Kazaxcrane, 4To BBIABISET KaK CXOJAIINECS TCHICHIMH (HampHMep,
ucnons3oBanne MU Ui mepcoHanM3upoBaHHOH OOpaTHOW CBS3M), TaK M KOHTEKCTYallbHbIC pa3INYUsL
(HampuMep, HHCTHTYIHOHAIBHBII MIOTEHIIUAN U Pa3phiB MEXTy TOPOACKHMH U CeNbCKUMU paifonamu). [lomy-
YEHHbIE PEe3yJIbTaThl CBUJIETENBCTBYIOT O TOM, YTO OombIT KuTas mpearaetT MacimTaOlupyeMyro MOZielb mep-
COHANIM3ALMY Ha OCHOBE AHAJIMTHKH, ONHAKO TaKkKe yKa3bIBAeT HA COXPAHSIONIMECS MPOOIeMBI ¢ TOTOBHO-
CTBIO IIPenoaBaTeneii, ynpaBiIeHueM JaHHBIMH B PaBHBIM JOCTYIIOM. CTaTbsl 3aBEpUIAeTCs] PEKOMEHIAIHAMU
10 KPOCC-KOHTEKCTHOMY OOYYEHHIO M ITOYEpKHBAET HEOOXOJUMOCTh THOKMX WHCTHTYIHOHAIBHBIX aHAJIH-
THUYECKUX CHCTEM, KOTOpBIE YpPAaBHOBEIIHBAIOT CTPYKTYPHPOBAHHYIO MEPCOHAIM3ALUIO C HEJarOorHIeCKOH
aBTOHOMMEH. MccnenoBaHne BHOCHT CPaBHUTENBHBIN BKJIAJ B IOHMMaHHE TOTO, KaK aHAJIHTHKA U 00pa3oBa-
TeJbHbIC TNIAT(GOPMBI MOTYT ObITh OPraHM30BaHBI I YIYUIICHUS NEPCOHATU3UPOBAHHOTO OOYYEHNUS B CTpa-
Hax ¢ MepexXoHOH BBICIIEH HIKOJIOH.

KiroueBble cj10Ba: aHaIUTHKA 00y4eHHUs; 00pa3oBaTeNbHbIC IIAT(GOPMBI, IEPCOHATUZHPOBAHHOE 00Y-
YeHHe, BbICIICE 00pa30BaHKE, UCKYCCTBEHHBIH MHTEIUICKT, IU(ppoBas TpaHchopMalws, aJalTHBHOE 00yde-
nue, HarmonanpHas HHTeIIIeKTyanbHas oOpa3oBaTenbHas IIaThopma.
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INSTITUTIONAL SUPPORT FOR ACADEMIC STAFF PROFESSION-
AL DEVELOPMENT AMID HIGHER EDUCATION DIGITAL TRANS-
FORMATION: KAZAKHSTAN AND CHINA

Abstract. The digital transformation of higher education has necessitated
the development of robust institutional mechanisms to support the professional
development trajectories of academic staff. This paper presents a comparative
analysis of institutional support systems for faculty professional development in
Kazakhstan and China within the context of higher education digitalization.
Through a systematic review of contemporary literature from both countries,
this study examines the structural, pedagogical, and technological dimensions of
faculty development mechanisms. The findings reveal that both Kazakhstan and
China have established comprehensive institutional frameworks that integrate
digital competence development, continuous learning pathways, and policy
support systems. In Kazakhstan, recent studies emphasize the modeling of ped-
agogical competence and digital maturity among educators, with a focus on
technology adoption patterns and their perceived impact on teaching practices.
Research highlights the development of methodological competence through
information systems and the challenges faced by rural educators in adapting to
digital transformation. In China, institutional mechanisms are characterized by
leadership-driven technology-enhanced teaching practices, systematic faculty
training models, and the construction of digital literacy frameworks. Chinese
research emphasizes the role of artificial intelligence in empowering faculty
development and the establishment of support service systems aligned with na-
tional digitalization strategies. The comparative analysis identifies common
challenges including the need for sustainable funding, alignment between insti-
tutional policies and individual career trajectories, and the integration of emerg-
ing technologies into professional development programs. This study contrib-
utes to the understanding of how higher education institutions in transitioning
economies can effectively support faculty professional development in the digi-
tal age, offering insights for policymakers, institutional leaders, and educational
researchers.

Keywords: Institutional mechanisms; professional development; higher
education; digital transformation; digital competence; comparative education;
technology-enhanced learning; educational policy.

Introduction. The digital transformation of higher education represents a
paradigm shift that fundamentally alters teaching, learning, and academic work
across global university systems. This transformation necessitates correspond-
ing changes in how academic staff develop professionally, requiring higher ed-
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ucation institutions to establish robust institutional mechanisms that support
faculty members' continuous professional growth. Kazakhstan and China, as
two countries undergoing significant educational modernization, provide com-
pelling cases for examining how institutional frameworks adapt to support aca-
demic staff development in the digital age.The contemporary higher education
landscape is characterized by an urgent need for faculty members to develop
digital competencies that enable effective technology-enhanced teaching prac-
tices. Kapasheva et al. (2024) emphasize that modeling pedagogical competence
development in higher education educators is essential amid the digitization of
the contemporary world, highlighting the complex interplay between technolog-
ical adoption and pedagogical effectiveness. This challenge is particularly pro-
nounced as institutions grapple with integrating artificial intelligence and
emerging technologies into educational practices. Shaikhanova et al. (2025)
contribute to this understanding by modeling the digital maturity of educators in
the Al era, providing computational analysis of technology adoption patterns
and their perceived impact on teaching and learning outcomes.

In the Kazakhstani context, recent research has explored multiple dimen-
sions of faculty professional development within digital transformation frame-
works. Assylbayeva et al. (2025) investigate how digital technologies enhance
the professional skills of prospective teachers, while Bakytkereiuly, Biloshchyt-
skyi, and Abzhanova (2024) develop methodological approaches for assessing
and developing the competence of IT discipline educators. The challenges of
digital transformation extend beyond urban universities to rural educational
contexts, as Kurmankulova, Kiynova, and Seraliyeva (2022) demonstrate in
their examination of professional development for rural teachers adapting to
educational digitalization. International comparative perspectives, such as those
provided by Chernobai and Tashibaeva (2020) through analysis of TALIS-2018
data, reveal both common challenges and context-specific responses in teacher
professional development systems. Furthermore, Aimicheva et al. (2025) ex-
plore the implications of Al-supported learning environments for fostering
teachers' digital competence and its relationship to interactive teaching and stu-
dent achievement.

The Chinese higher education system has similarly developed comprehen-
sive institutional mechanisms to support faculty professional development amid
digital transformation. Zhang and Chen (2025) examine how leadership influ-
ences faculty members' adoption of technology-enhanced teaching practices,
highlighting the critical role of institutional guidance. Guo (2025) analyzes
pathways for university faculty professional development specifically within the
context of educational digital transformation, while Xu, Wang, and Zhao (2026)
propose frameworks for building high-quality faculty teaching development
systems that address understanding, drivers, and implementation pathways.

Chinese scholarship has increasingly focused on systematic approaches to
faculty development. Zhang and Yang (2024) develop digital literacy frame-
works and cultivation pathways for university faculty, providing theoretical
foundations for institutional practice. Li and Wang (2023) investigate artificial
intelligence applications in empowering faculty professional development, iden-
tifying mechanisms, challenges, and potential solutions. Chen and Zheng (2024)
examine the construction of support service systems for faculty development
aligned with national educational digitalization strategies. Wang and Liu (2023)
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contribute policy analysis perspectives on institutional support mechanisms op-
erating within Chinese universities.

Despite these substantial individual contributions from both national con-

texts, limited comparative research examines how institutional mechanisms in
Kazakhstan and China differ or converge in supporting academic staff profes-
sional development trajectories. This gap is significant given both countries'
commitments to educational modernization and their unique positions within
Central Asian and East Asian higher education landscapes respectively. Under-
standing these mechanisms is essential for policymakers, institutional leaders,
and educational researchers seeking to design effective support systems that
enable faculty to thrive amid ongoing digital transformation.
This paper addresses this gap by synthesizing contemporary research from both
countries to examine institutional mechanisms supporting academic staff pro-
fessional development. The analysis focuses on structural frameworks, peda-
gogical support systems, technological integration strategies, and policy envi-
ronments that shape faculty development trajectories in Kazakhstan and Chi-
nese higher education institutions.

Literature Review

The digital transformation of higher education has generated substantial
scholarly attention regarding its implications for academic staff professional
development. This literature review synthesizes research from Kazakhstan and
China, examining institutional mechanisms that support faculty development
trajectories in the context of higher education digitalization.

A significant body of research examines how digital transformation neces-
sitates new pedagogical competencies among academic staff. Kapasheva et al.
(2024) developed models for pedagogical competence development in higher
education educators, demonstrating that effective digital integration requires
systematic approaches to competence building rather than ad-hoc technology
training. This finding aligns with Shaikhanova et al. (2025), who investigated
digital maturity among educators in the Al era, revealing that technology adop-
tion patterns significantly influence perceived teaching effectiveness. Their
computational analysis identified distinct trajectories in how faculty members
integrate digital tools into pedagogical practices, suggesting the need for differ-
entiated institutional support mechanisms.Aimicheva et al. (2025) extended this
line of inquiry by examining teachers' digital competence development within
Al-supported learning environments. Their research established correlations
between digital competence, interactive teaching practices, and student
achievement outcomes, providing empirical justification for institutional in-
vestment in faculty digital capacity building.

Kazakhstani scholarship has increasingly focused on the structural dimen-
sions of faculty professional development. Assylbayeva et al. (2025) investigat-
ed how digital technologies enhance professional skills among prospective
teachers, identifying both opportunities and barriers within Kazakhstani higher
education institutions. Their research emphasized the importance of integrating
digital competence development into initial teacher preparation pro-
grams.Bakytkereiuly, Biloshchytskyi, and Abzhanova (2024) contributed meth-
odological innovations through their development of assessment frameworks for
IT discipline faculty competence. Their information system approach demon-
strated how data integration can support systematic tracking and development of
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faculty capabilities. Kurmankulova, Kiynova, and Seraliyeva (2022) provided
crucial insights into rural-urban disparities in professional development access,
revealing that rural educators face unique challenges in adapting to digital trans-
formation that institutional mechanisms must address.Chernobai and Tashibae-
va (2020) offered comparative perspective through analysis of TALIS-2018 da-
ta, positioning Kazakhstani teacher professional development within interna-
tional contexts and identifying areas where institutional mechanisms require
strengthening.

Chinese scholarship emphasizes systematic approaches to faculty devel-
opment within digital transformation frameworks. Zhang and Chen (2025) ex-
amined leadership influences on technology-enhanced teaching practices,
demonstrating that institutional leadership plays a critical role in shaping faculty
adoption of digital pedagogies. Guo (2025) analyzed professional development
pathways specific to digital transformation contexts, identifying multiple trajec-
tories that faculty members navigate.

Table 1 — Overview of key literature sources, main contributions and links to
study findings

Key Sources Main Contributions Connection to Findings
Digital Kapasheva et al. Kazakhstan emphasizes | Reveals fundamental
Competence | (2024); Shaikhanova emergent, context- difference in conceptual
Frameworks | etal. (2025); sensitive competence approaches between the
Aimicheva et al. development; China two countries (discussed
(2025); Zhang & develops structured, in Section 4.1)
Yang (2024); Li & hierarchical digital lit-
Wang (2023) eracy frameworks
Institutional | Bakytkereiuly et al. Kazakhstan develops Demonstrates contrast
Support (2024); Kurmankulo- | technology-enabled between emergent Ka-
Structures va et al. (2022); Cher- | assessment systems zakhstani approaches and
nobai & Tashibaeva while addressing rural- | systematic Chinese
(2020); Xu et al. urban disparities; China | frameworks (discussed in
(2026); Zhang & implements systematic Section 4.2)
Chen (2025); Chen & | frameworks aligned
Zheng (2024); Wang with national policy
& Liu (2023)
Technology | Shaikhanova et al. Both countries examine | Both recognize Al's
Integration (2025); Aimichevaet | Al adoption patterns transformative potential,
and Al al. (2025); Li & Wang | and implications for informs Section 4.3 dis-
(2023); Zhang & teaching, though with cussion on emerging
Yang (2024) different implementa- technologies
tion approaches
Career Kapasheva et al. Examines how profes- Identifies need for
Trajectory (2024); Assylbayeva sional development stronger alignment be-
Alignment et al. (2025); Guo links to career progres- | tween institutional sup-
(2025); Wang & Liu sion and policy frame- port and individual career
(2023) works trajectories(addressed in
Section)
Note — compiled by the authors based on the source [3]

Note: This table synthesizes the literature reviewed in Section 2 and estab-
lishes the analytical foundation for the findings presented in Section 4. The four
themes directly inform the organizational structure of the findings section and
support the recommendations in Section 5.
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Xu, Wang, and Zhao (2026) proposed comprehensive frameworks for
building high-quality faculty teaching development systems, articulating the
theoretical foundations, driving forces, and implementation pathways that char-
acterize effective institutional support. Zhang and Yang (2024) developed digi-
tal literacy frameworks specifically designed for university faculty, providing
conceptual tools for designing professional development interventions.Li and
Wang (2023) investigated artificial intelligence applications in faculty devel-
opment, identifying mechanisms through which Al can support personalized
professional learning while also highlighting implementation challenges. Chen
and Zheng (2024) examined support service system construction aligned with
national digitalization strategies, emphasizing the importance of aligning insti-
tutional mechanisms with broader policy frameworks. Wang and Liu (2023)
contributed policy analysis perspectives, revealing how institutional support
mechanisms operate within China's distinctive higher education governance
structures.

Despite these substantial contributions, limited comparative research exists
examining institutional mechanisms for faculty professional development across
Kazakhstan and China. The existing literature predominantly addresses each
national context separately, with minimal attention to cross-national learning
opportunities or comparative analysis of institutional approaches to supporting
academic staff development amid digital transformation. This gap provides the
rationale for the present study.

Methodology

This study employs a qualitative comparative literature review approach to
examine institutional mechanisms supporting academic staff professional de-
velopment in Kazakhstan and China within the context of higher education digi-
tal transformation. The comparative design enables systematic analysis of simi-
larities and differences between two national contexts undergoing parallel edu-
cational modernization processes.

The literature review draws exclusively on the fourteen peer-reviewed
sources identified in the reference list. Selection criteria included: (a) direct rel-
evance to higher education faculty professional development, (b) explicit atten-
tion to digital transformation contexts, (c) publication in peer-reviewed journals
or academic repositories, and (d) representation of both Kazakhstani and Chi-
nese scholarly perspectives. Seven sources address the Kazakhstani context
(Kapasheva et al., 2024; Shaikhanova et al., 2025; Assylbayeva et al., 2025;
Bakytkereiuly et al., 2024; Kurmankulova et al., 2022; Chernobai & Tashibae-
va, 2020; Aimicheva et al., 2025), while seven examine the Chinese context
(Zhang & Chen, 2025; Guo, 2025; Xu et al., 2026; Zhang & Yang, 2024; Li &
Wang, 2023; Chen & Zheng, 2024; Wang & Liu, 2023).

Thematic analysis was employed to identify recurring patterns and themes
across the selected literature. Following established qualitative analysis proce-
dures, each source was systematically reviewed to extract data related to: (a)
institutional support structures, (b) professional development mechanisms, (c)
digital competence frameworks, (d) policy environments, and (e) implementa-
tion challenges. Comparative analysis subsequently examined how these themes
manifest within each national context.

The comparative dimension of this study examines institutional mecha-
nisms across four analytical dimensions: structural frameworks (policies, gov-
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ernance, resource allocation), pedagogical support systems (training programs,
mentoring, communities of practice), technological integration strategies (digi-
tal tools, platforms, infrastructure), and career trajectory alignment (linkages
between professional development and academic career progression). This
framework enables systematic comparison of how Kazakhstani and Chinese
higher education institutions support faculty development amid digital trans-
formation while acknowledging each country's unique educational, cultural, and
policy contexts.

Limitations

This methodology relies exclusively on published literature and does not
include primary data collection. Consequently, findings reflect documented in-
stitutional mechanisms rather than direct observation of implementation practic-
es. Future research should complement this analysis with empirical studies ex-
amining how these mechanisms operate in practice across diverse institutional
contexts in both countries.

Findings and Discussion

This section presents the findings derived from thematic analysis of the
fourteen selected sources and discusses their implications for understanding in-
stitutional mechanisms supporting academic staff professional development in
Kazakhstan and China. The findings are organized around four analytical di-
mensions derived from the comparative framework outlined in the methodolo-
gy: digital competence frameworks, institutional support structures, technology
integration strategies, and career trajectory alignment.

Digital Competence Frameworks

The literature reveals that both Kazakhstan and China have developed
comprehensive conceptual frameworks for understanding and developing facul-
ty digital competence, though with distinct emphases reflecting national con-
texts.

In Kazakhstan, digital competence frameworks emphasize the integration
of pedagogical and technological dimensions. Kapasheva et al. (2024) found
that effective digital competence development requires modeling the relation-
ship between educators' pedagogical knowledge and their capacity to integrate
technology meaningfully. Their research demonstrated that competence devel-
opment follows non-linear trajectories, suggesting that institutional support
mechanisms must accommodate diverse faculty starting points and learning
pathways. This finding aligns with Shaikhanova et al. (2025), whose computa-
tional analysis of digital maturity revealed distinct patterns in how Kazakhstani
educators adopt and integrate Al technologies into their teaching practices.
Their identification of varied adoption patterns underscores the need for differ-
entiated institutional support rather than uniform professional development pro-
grams.

Aimicheva et al. (2025) extended these findings by establishing empirical
connections between digital competence, interactive teaching practices, and stu-
dent achievement in Al-supported learning environments. Their research pro-
vides evidence that institutional investment in faculty digital capacity building
yields measurable pedagogical outcomes, strengthening the rationale for sys-
tematic support mechanisms. Assylbayeva et al. (2025) further contributed by
examining how digital technologies specifically enhance professional skills
among prospective teachers, identifying that early exposure to digital compe-
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tence development during initial teacher preparation creates foundations for on-
going professional growth.In contrast, Chinese scholarship has emphasized
structured, hierarchical approaches to digital competence development. Zhang
and Yang (2024) developed comprehensive digital literacy frameworks specifi-
cally designed for university faculty, articulating progressive levels of compe-
tence that faculty members should achieve. Their framework provides institu-
tional leaders with clear benchmarks for assessing faculty development needs
and designing targeted interventions. Li and Wang (2023) extended this struc-
tural approach by examining how artificial intelligence can be systematically
integrated into faculty development programming, identifying mechanisms
through which Al-enabled personalized learning pathways can support compe-
tence development at scale.The comparative analysis reveals an important dis-
tinction: Kazakhstani scholarship tends to emphasize emergent, context-
sensitive competence development, while Chinese research favors structured,
hierarchical frameworks. This difference may reflect broader educational tradi-
tions and governance structures in each country, with implications for how insti-
tutional mechanisms are designed and implemented.

Institutional Support Structures

The findings reveal substantial differences in how institutional support
structures for faculty professional development are organized and implemented
in Kazakhstan and China.Kazakhstani institutions appear to be developing sup-
port structures that address specific contextual challenges while building toward
comprehensive systems. Bakytkereiuly, Biloshchytskyi, and Abzhanova (2024)
developed methodological approaches for assessing IT discipline faculty com-
petence through information systems, demonstrating how data integration can
support systematic tracking and development of faculty capabilities. Their work
suggests that Kazakhstani institutions are leveraging technological solutions to
overcome resource constraints and build coherent support systems

However, Kurmankulova, Kiynova, and Seraliyeva (2022) identified sig-
nificant disparities in professional development access between urban and rural
educators in Kazakhstan.

Their research revealed that rural faculty face unique challenges including
limited access to digital infrastructure, fewer professional learning opportuni-
ties, and isolation from professional communities. These findings suggest that
institutional support mechanisms in Kazakhstan must be designed with attention
to geographical and resource disparities, potentially requiring differentiated ap-
proaches for different institutional contexts. Chernobai and Tashibaeva (2020)
provided valuable comparative perspective through analysis of TALIS-2018
data, positioning Kazakhstani teacher professional development within interna-
tional contexts. Their findings identified areas where Kazakhstani institutional
mechanisms require strengthening, particularly in providing sustained, job-
embedded professional learning opportunities rather than episodic training
events.

Chinese institutional support structures appear more systematically devel-
oped and aligned with national policy frameworks. Xu, Wang, and Zhao (2026)
proposed comprehensive frameworks for building high-quality faculty teaching
development systems, articulating the theoretical foundations, driving forces,
and implementation pathways that characterize effective institutional support.
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Table 2 — Analytical themes, key findings for Kazakhstan and China, and corre-
sponding policy-practice

A_T_?]Zt;gal Key Findings: Kazakhstan Key Findings: China Re?;gnmnr‘?]g[r:ggtggns
Digital Emergent, context-sensitive Structure, hierarchical Supports recom-
Competence | competence development frameworks with pro- mendation
Frameworks | Non-linear trajectories re- gressive levels (Zhang & | for differentiated
(Section 4.1) | quiring differentiated support | Yang, 2024) professional de-

(Kapasheva et al., 2024) Systematic Al integra- velopment path-
Varied digital maturity pat- tion into competence ways that accom-
terns among educators development (Li & modate diverse
(Shaikhanova et al., 2025) Wang, 2023) faculty starting
Empirical links between Early exposure during points and learn-
competence, interactive teacher preparation ing preferences
teaching, and student (Assylbayeva et al.,
achievement (Aimicheva et 2025)
al., 2025)
Institutional | Technology-enabled assess- Comprehensive frame- Informs recom-
Support ment systems for faculty works aligned with na- mendations
Structures (S | competence (Bakytkereiuly tional policy (Xu et al., for sustained re-
ection 4.2) et al., 2024) 2026) source alloca-
Significant rural-urban dis- Critical role of leader- tion and attention
parities in access to devel- ship in shaping faculty to equity in pro-
opment opportunities outcomes (Zhang & fessional devel-
(Kurmankulova et al., 2022) | Chen, 2025) opment access
Need for sustained, job- Multi-level coordination
embedded learning (Cher- across policy, province,
nobai & Tashibaeva, 2020) and institution (Wang &
Liu, 2023)

Integrated support ser-
vice systems (Chen &
Zheng, 2024)

Technology | Al adoption patterns influ- Al-enabled personalized | Supports recom-
Integration ence teaching effectiveness professional learning mendation
and perceptions (Shaikhanova et | pathways (Li & Wang, for investigating
Al (Section al., 2025) 2023) Al-enabled pro-
4.3) Faculty need support for Al competence posi- fessional devel-
both technical skills and tioned as advanced digi- | opment effective-
pedagogical beliefs tal literacy level (Zhang | ness and scalable
(Aimicheva et al., 2025) & Yang, 2024) implementation
Career Professional skills enhance- Multiple professional Informs recom-
Trajectory ment through digital tech- development pathways mendation
Alignment (| nologies (Assylbayeva et al., | identified (Guo, 2025) for linking institu-
Section 4.4) | 2025) Policy analysis reveals tional mecha-
Need for stronger links be- need for coordination nisms with faculty
tween development and ca- across governance levels | career progres-
reer progression (Wang & Liu, 2023) sion and cross-

national learning

Note — compiled by the authors based on the source [5]

This table synthesizes the key findings presented in Section 4 and estab-
lishes direct connections to the recommendations developed in Section 5. The
four themes correspond to the analytical framework introduced in the method-
ology and maintain coherence with the literature review themes presented in
Table 2.
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Their research emphasizes the importance of integrating faculty develop-
ment with institutional strategic planning and resource allocation.Zhang and
Chen (2025) examined the critical role of leadership in shaping faculty devel-
opment outcomes, demonstrating that institutional leaders significantly influ-
ence faculty members' adoption of technology-enhanced teaching practices.
Their findings suggest that effective institutional support mechanisms require
not only policies and programs but also leadership commitment to modeling and
championing professional development.Chen and Zheng (2024) investigated the
construction of support service systems aligned with national digitalization
strategies, revealing how Chinese higher education institutions are developing
comprehensive infrastructure to support faculty development. Their research
emphasizes the importance of aligning institutional mechanisms with broader
policy frameworks, ensuring that faculty development receives sustained policy
attention and resource allocation.Wang and Liu (2023) contributed policy anal-
ysis perspectives, revealing how institutional support mechanisms operate with-
in China's distinctive higher education governance structures. Their research
identified that effective support requires coordination across multiple levels:
national policy frameworks, provincial implementation strategies, and institu-
tional programming.

Technology Integration and Al in Faculty Development

Both Kazakhstani and Chinese scholarship increasingly focus on the role
of emerging technologies, particularly artificial intelligence, in transforming
faculty professional development.In Kazakhstan, Shaikhanova et al. (2025) ex-
amined how educators develop digital maturity specifically in relation to Al
technologies, identifying patterns of adoption and resistance that institutional
support mechanisms must address. Their computational analysis revealed that
faculty members' perceived impact of Al on their teaching significantly influ-
ences their willingness to engage with these technologies, suggesting that insti-
tutional support should address both technical skills and pedagogical be-
liefs.Aimicheva et al. (2025) further explored the implications of Al-supported
learning environments for teacher digital competence, establishing that faculty
development in Al contexts requires attention to both technological proficiency
and pedagogical adaptation. Their research demonstrated that effective Al inte-
gration depends on faculty members' capacity to redesign teaching practices
rather than simply add technology to existing approaches.Chinese scholarship
has taken a more systematic approach to Al integration in faculty development.
Li and Wang (2023) comprehensively examined Al-empowered faculty profes-
sional development, identifying specific mechanisms through which Al can
support personalized professional learning. Their research revealed that Al-
enabled systems can analyze faculty teaching practices, identify development
needs, and recommend targeted learning resources, potentially transforming
how institutions support professional growth at scale.Zhang and Yang (2024)
integrated Al considerations into their broader digital literacy frameworks, rec-
ognizing that faculty must develop competence not only in using Al tools but
also in understanding Al's implications for teaching, learning, and academic
work. Their hierarchical framework positions Al competence as an advanced
level of digital literacy that faculty should progressively develop.

Comparative Analysis and Discussion
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The comparative analysis reveals both convergences and divergences in
how Kazakhstan and China approach institutional support for faculty profes-
sional development amid digital transformation.

Convergences include shared recognition that digital transformation fun-
damentally alters faculty development needs, requiring new approaches to com-
petence building. Both countries' scholarship emphasizes the importance of
moving beyond episodic training toward sustained, embedded professional
learning opportunities. Kapasheva et al. (2024) and Xu et al. (2026) both argue
that effective institutional mechanisms must address the complexity of pedagog-
ical change rather than treating digital competence as simply technical skill ac-
quisition.Both national contexts also recognize the importance of leadership in
shaping faculty development outcomes. Zhang and Chen (2025) explicitly iden-
tified leadership influences in Chinese contexts, while Kazakhstani scholarship
implicitly acknowledges leadership roles through attention to institutional deci-
sion-making and resource allocation (Bakytkereiuly et al., 2024; Kurmankulova
et al., 2022). Divergences are equally significant. Chinese approaches appear
more systematically developed and aligned with national policy frameworks,
reflecting China's centralized educational governance structures. Kazakhstani
scholarship reveals more emergent, context-responsive approaches, perhaps re-
flecting Kazakhstan's ongoing educational reforms and diverse institutional
landscape. These differences suggest that institutional mechanisms must be de-
signed with attention to national governance contexts rather than simply adopt-
ing approaches from other systems.

The findings also reveal that both countries face implementation challeng-
es despite different approaches. Kazakhstani research identifies rural-urban dis-
parities (Kurmankulova et al., 2022) and the need for more sustained profes-
sional learning opportunities (Chernobai & Tashibaeva, 2020). Chinese scholar-
ship, while documenting systematic frameworks, implicitly reveals challenges
in implementation at scale across diverse institutional contexts (Chen & Zheng,
2024; Wang & Liu, 2023).

Implications for Institutional Practice

These findings carry several implications for higher education institutions
seeking to strengthen support for faculty professional development amid digital
transformation.

First, institutional mechanisms should recognize that faculty digital compe-
tence development follows varied trajectories requiring differentiated support.
Uniform professional development programs are unlikely to meet diverse facul-
ty needs, as demonstrated by Kapasheva et al. (2024) and Shaikhanova et al.
(2025). Institutions should develop flexible support systems that accommodate
different starting points, learning preferences, and disciplinary contexts.Second,
institutional support must address both technical and pedagogical dimensions of
digital transformation. Aimicheva et al. (2025) and Li and Wang (2023) both
emphasize that effective technology integration requires pedagogical redesign
rather than simply adding technology to existing practices. Institutional mecha-
nisms should therefore support faculty in reimagining teaching approaches ra-
ther than focusing narrowly on tool proficiency.

Third, institutional leaders play critical roles in shaping faculty development
outcomes, as demonstrated by Zhang and Chen (2025). Effective institutional
mechanisms require leadership commitment to modeling professional learning,
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allocating resources, and creating institutional cultures that value continuous
development.Fourth, institutional support systems must be designed with atten-
tion to equity and access, addressing disparities that Kurmankulova, Kiynova,
and Seraliyeva (2022) identified in Kazakhstani contexts. Institutions should
ensure that all faculty members, regardless of geographical location or institu-
tional resources, have access to quality professional development opportuni-
ties.Finally, institutional mechanisms should be aligned with broader policy
frameworks and sustained through consistent resource allocation, as Chinese
scholarship emphasizes (Chen & Zheng, 2024; Xu et al., 2026). Sustainable
faculty development requires institutional commitment beyond short-term pro-
jects or initiatives.

Conclusion and Recommendations

This comparative literature review has examined institutional mechanisms
supporting academic staff professional development in Kazakhstan and China
within the context of higher education digital transformation. The analysis re-
veals that both countries have developed comprehensive approaches to faculty
development, though with distinct characteristics reflecting their respective ed-
ucational governance structures and national contexts.

Kazakhstani scholarship emphasizes emergent, context-sensitive compe-

tence development, with attention to modeling pedagogical competence (Kapa-
sheva et al., 2024), assessing digital maturity (Shaikhanova et al., 2025), and
addressing rural-urban disparities (Kurmankulova et al., 2022). Chinese re-
search demonstrates systematically developed frameworks aligned with national
policies, including structured digital literacy frameworks (Zhang & Yang,
2024), leadership-driven implementation (Zhang & Chen, 2025), and integrated
support service systems (Chen & Zheng, 2024).
Both national contexts converge in recognizing that effective institutional
mechanisms must address the complexity of pedagogical change, move beyond
episodic training toward sustained professional learning, and leverage emerging
technologies including artificial intelligence to personalize faculty development
(Aimicheva et al., 2025; Li & Wang, 2023). However, implementation chal-
lenges persist, including resource constraints, varying institutional capacities,
and the need for greater alignment between institutional support and individual
career trajectories.

Based on these findings, the following recommendations are proposed for
higher education institutions, policymakers, and educational researchers:For
institutional leaders: Develop differentiated professional development pathways
that accommodate diverse faculty digital competence levels and disciplinary
contexts (Kapasheva et al., 2024; Shaikhanova et al., 2025). Establish leader-
ship commitment to modeling professional learning and creating institutional
cultures that value continuous development (Zhang & Chen, 2025). Allocate
sustained resources to faculty development infrastructure rather than relying on
episodic project funding (Xu et al., 2026).

For policymakers: Address equity in professional development access, par-
ticularly for rural and under-resourced institutions (Kurmankulova et al., 2022).
Align national digitalization strategies with faculty development policies to en-
sure coherent support across governance levels (Chen & Zheng, 2024; Wang &
Liu, 2023). Develop national digital competence frameworks that institutions
can adapt to their specific contexts (Zhang & Yang, 2024).For researchers:
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Conduct empirical studies examining how institutional mechanisms operate in
practice across diverse institutional contexts in both countries. Investigate the
effectiveness of Al-enabled professional development approaches (Li & Wang,
2023; Aimicheva et al., 2025). Explore cross-national learning opportunities
through systematic comparative research that identifies transferable practices
and context-specific adaptations.

Ultimately, effective institutional mechanisms for supporting academic
staff professional development must balance structured frameworks with flexi-
bility for contextual adaptation, ensuring that faculty members are equipped to
thrive amid ongoing digital transformation in higher education.
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Koraps! 6isiM Oepyain nupabIk TpanchopManuschl KAFIAWBIHAA aKAIEM HSIBIK
KbI3MeTKepJaepAiH KIci0n 1aMybIHA HHCTUTYIHMOHAIABIK Koaay: Kazakcran men
KebrTaii

Tyiiingeme. XXoraprer OiniM Oepynin mU@PabIK TpaHCHOpMALMICH aKaJEMHUSIIBIK
KbI3METKepIepAiH KoCiOM AaMy TpaeKTOPWsUIapbIH KOJIJay YIIIH CEHIMII MHCTHTYIHOHAJ-
JBIK MEXaHM3MJIEPAl d3ipiieyli KaKeT eTTi. bys Makanana »xorapsl OiniM Oepyal uudpias-
nelpy asiceinna Kasakcran meH KpITaiiarbl OKBITYLIBLIAPABIH KOCIOM JaMyblHA apHaifaH
WHCTHTYIUOHAIIIBIK KOJIIAy JKYHeNepiHiH CalbICThIpMAalbl Taldaybl YChIHbUIFAH. Exi enuig
3aMaHayH 9feOueTTepiHe KyHeml oy jkacay apKbUIbl OYJI 3epTTey OKbITYLIBUIAPABIH 1AMy
MEXaHU3MJIEPiHIH KYPBUIBIMIIBIK, [IEarOrHKaNbIK )KOHE TEXHOJIOTHSUIBIK OIIIEMIEPiH 3epT-
teiini. 3eprrey HoTmkenepi Kasakctan meH KpITailnplH nudpiblk Ky3bIPeTTiITIKTI JaMbITY-
IbI, Y3IIKCi3 OKBITY KOJIAAPBIH JKOHE CascaTThl KOJIJAy JKyHenepiH OipiKTipeTiH KelreHIi
MHCTUTYIHUOHAIIBIK HETI13epli KypFaHblH KepceTeni. Ka3akcraHna COHFbI 3epTTEYNEp TeX-
HOJIOTHSIHBI €HTI3y YJITiIepiHe j>KoHe ONaplblH OKBITY TaxipuOeciHe acepiHe Oaca Haszap
ayaapa OTBIPBIN, NMEAArOTMKAaIbIK KY3bIPETTUIK MeH MUQPIBIK KeTiTyai Moaensaeyre 6aca
Ha3ap ayAapajbl. 3epTTeyliep aKnapaTThIK XKyHenep apKbUTbl 9iCHAMAIBIK KY3bIPETTUTIKTIH
JAMYbIH OHE aybUIIBIK OlniM Oepyurinepli mudpiblKk TpaHchopMmanusra OeiiMaenyneri
KUBIHJBIKTapbIH kepcereni. KpiTaliia HHCTHTYIIMOHAIIBIK MEXaHU3MEP KeNI0acIIbUIBIKKA
HETI3JIEJITCH TEXHOJOTHSAMEH >KETUIIIPIIreH OKBITY TXipuOenepiMeH, jKyiesal OKBITYIIbI-
JIapJbl OKBITY MOJEIbAepiMEH JkoHe HU(PIIBIK CayaTThUIBIK HETi3epiH KypyMeH CHIIaTTala-
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npl. KpITail 3epTTeysaepi jkacaHabl HHTEUICKTTIH OKBITYIIBUTAP/ABIH JaMYbIH HBIFANTyIaFbl
JKOHE YITTHIK IUQPIAaHIBIPY CTpaTeTHsJIapblHA COWKEC KONIay KBI3METTEpiH KypyJarbl
pedin atamn kepcereai. CalbICTBIPMANBI TalIay TYPAKThI KAPKbIIAHIBIPY KAXKETTIJIITIH, HH-
CTUTYIIHOHANIBIK CascaT MeH jKeKe MaHCANThIK TPACKTOPUSIIAp apachIHAAFhl YilIeCIMALTIKTI
JKOHE >KaHa TEXHOJIOTHSUIapAbl KociOum naMy OaraapiaMaliapblHa MHTETpalusuiayabl Koca
aITFaHa, OPTaK KHUBIHABIKTAP/bl aHBIKTAIbl. Byl 3epTTey oTIeni SKOHOMUKAIAFbl )KOFaphl
OKY OpPBIHJAPBIHBIH IUQPIIBIK A9Yip/e OKBITYIIBIIAPABIH KOCION TaMyBIH Kajai THIMIII KOJI-
Jlall anaThIHBIH TYCIHYT€ BIKMAN €TeJli, cascaTKepyiepre, HMHCTUTYIHOHANIBIK KOIIOACIIbI-
Japra )koHe OimiM Oepy cajachIHIaFbl 3epTTEYIiIepre TYCIHIKTEp YChIHABI.

Tyiiinai ce3gep: WHCTUTYIHOHAIABIK MEXaHHU3MJEP, KOciOM namy, >KOFapbl OiliM,
nUGPIBIK TpaHchopMarys, TUPPIBIK KY3BIPETTUTIK, CalIbICTRIPMAIIbl O11iM Oepy, TEXHOJIO-
TUSHBI XKETLLIPY, Oi1iM Oepy casicaTsl.
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Kazaxckuii HAMOHANBHBIA YHUBEPCUTET UMEHH anb-Dapadu, r. Anmatel, Kazaxcran

HHceTHTYyHHOHAIBHBIE MEXaHNU3MbI MOAIEP:KKH TPaeKTOPHii MpodeccHoHATBLHOIO pa3-
BUTHS NMPENOIaBATEIbCKOr0 COCTABa B KOHTEeKcTe HUGPOBOii TpaHCcopMaUU BbIC-
mero oopazoBanus B Kazaxcrane u Kurae

Annortauus. Hudposas TpaHcdopmarms Bbiciiero odpa3oBaHus norpedopana paspa-
0OTKM HaJIe)KHBIX MHCTHTYIHOHAIFHBIX MEXaHW3MOB MOJJIEPKKU TpaeKTopHid mpodeccuo-
HAJILHOTO Pa3BUTHs MPENOJABaTEIbCKOTO COCTaBa. B JaHHOHN cTaThe NMpeaCTaBlieH CPaBHU-
TEJIbHBIA aHaJM3 MHCTUTYIHOHAIBHBIX CHCTEM MOAIEPKKH MPOdecCHOHATBHOTO Pa3BUTHS
npernogaBareneid B Kazaxcrane u Kurae B KOHTeKcTe HU(pPOBH3ALMHU BhICIIET0 00pa3oBa-
Hust. Ha ocHOBe cucreMaTHYecKoro 0030pa COBPEMEHHOW JIUTEpaTyphl M3 00EHX CTpaH B
JAHHOM MCCJICZIOBAaHMU PACCMATPUBAIOTCS CTPYKTYPHBIE, MEIAarOrHU4ecKUe M TEXHOJIOTHYe-
CKHE acCIeKThl MEXaHU3MOB pa3BUTHS IIPENOJaBaTEeNbCKOrO cocTaBa. Pe3ynbTaThl MOKa3bl-
BaIoT, 4To Kak Ka3axcran, Tak u Kuraii co3ganu KOMIIEKCHbIE HHCTUTYIIMOHAJIBHBIE PAMKH,
KOTOpBIE MHTETPHUPYIOT pa3BUTHE HU(PPOBOH KOMIIETEHTHOCTH, HENPEPBIBHBIE MYTH 00y4e-
HUS ¥ CUCTEMBI NoJIuTHYecKoil noanepxku. B Kasaxcrane HepaBHUE McciaeqOBaHUS aKICH-
TUPYIOT BHUMaHUE HAa MOJAEIUPOBAHUN MEJarorn4ecKoil KOMIETEHTHOCTU U LU(POBOi 3pe-
JIOCTH CPEeAHM TperoiaBaTesieid, ¢ yopoM Ha MOJICNIM BHEAPEHHS TEXHOJIOTHH M UX Mpenrno-
JlaraeMoe BJIMSIHUE Ha TeJIarOorHYecKyro MpakTHKy. VccienoBaHusi OCBEIAI0T pa3BUTHE Me-
TOJOJOTHYECKOH KOMIIETEHTHOCTH MMOCPEACTBOM HH(POPMAIMOHHBIX CUCTEM H MPOOIEMEI, ¢
KOTOPBIMH CTAJIKHBAIOTCS CEJbCKUE NPENoAaBaTeNd MpU aJanTaluu K IuQpoBoil TpaHCc-
¢dopmarmu. B Kurae MHCTUTYIIHOHAIBHBIE MEXaHU3MBI XapaKTEePU3YIOTCS MIPAKTHKOH 00Yy-
YECHHA C UCIIOJIB30BAHHUEM TeXHOHOFHP’I, OpHeHTHpOBaHHOﬁ Ha JIMACPCTBO, CUCTEMATUYCCKHU-
MU MOJICNISIMH TTOJITOTOBKU TPENoIaBaTeNiell U MOCTPOSHHEM PaMOK IHU(pPOBOH rpaMOTHO-
ctu. Kuraiickue HCCJICAOBAaHUS MMOAYEPKUBAIOT POJIb HCKYCCTBEHHOTI'O MHTCJIJICKTA B pacIlu-
PEHHUU BO3MOXKHOCTEH DPa3BUTHUS HPENOJaBaTEILCKOTO COCTaBa W CO3JAaHUM CHCTEM IO-
JIEP’KKH, COOTBETCTBYIOIINX HAIMOHAJIBHBIM CTpaTerusM nudposusanuu. CpaBHUTEIbHBIH
aHaJU3 BBIABIISAET o0IIMe npoOseMbl, BKIIOYas HEOOXOJUMOCTh YCTOHYMBOTO (pUHAHCHUPO-
BaHHs, COTJIaCOBaHHUC I/IHCTI/ITyI_[I/IOHaHBHOﬁ MOJIMTUKU C WHAUBUIAYAJIBbHBIMHU KapbCPHBIMU
TPAEKTOPUSAMH, a TAK)KE MHTEIPALIMIO HOBBIX TEXHOJIOTHH B IPOrpaMMbl POQecCHOHAIBHO-
ro pa3BuTHA. JlaHHOE HCCIeJOBAaHNE CIOCOOCTBYET MOHMMAHHUIO TOTO, KaK BRICIINE ydeOHbIE
3aBeJICHUs] B CTPaHAX C MEPEXOJHOW SKOHOMUKOU MOTYT d((PEKTUBHO MOJNEPKUBATH TPO-
(eccroHaNbHOE pa3BHUTHE MMpernoaBareield B LU(QPOBYIO 30Xy, Hpeaiaras LieHHbIE CBeIe-
HUS IS TIOJIMTUKOB, PYKOBOAMTENEH yupexIeHui 1 uccienoBareneil B obmactu obpa3oBa-
HHA.

KnoueBblie c10Ba: HHCTUTYIMOHAJIBHBIE MEXaHU3MBI, IPO(ECCHOHATIBbHOE pa3BUTHE,
BhIcIIee 0Opa3zoBaHue, LU(poBas TpaHchopmarus, udpoBas KOMIETEHTHOCTb, CPaBHH-
TelbHOE 00pa3oBaHHe, O0OY4YEHHE C UCIIOJIb30BAHUEM TEXHOJIOTHH, 00pa3oBaTesbHas MOJIH-
THKA.
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ARTIFICIAL INTELLIGENCE AND VIRTUAL REALITY: THE
ECONOMIC EFFICIENCY OF DIGITAL CONTENT

Abstract. This study analyzes the impact of artificial intelligence and
virtual reality technologies on the creation, personalization, distribution, and
cost-effectiveness of digital content. Particular attention is paid to the study of
the mechanisms by which the integration of Al and VR contributes to the
automation of production processes, increased user engagement, increased
consumer value, scaling digital products and the formation of new monetization
models. The research uses methods of content analysis and comparative
analysis to compare traditional and technologically advanced approaches to
creating digital content.

Digital models of large international companies Netflix and Meta are
considered as practical examples, demonstrating various uses of Al and VR.
The results of the study demonstrate that artificial intelligence mainly helps to
optimize time and transaction costs, personalize content and increase the
efficiency of its distribution. At the same time, virtual reality enhances
interactivity, presence, and audience engagement, opening up new opportunities
for monetization. It has been revealed that the maximum economic potential is
achieved with the integrated integration of artificial intelligence and virtual
reality, when automation and personalization are combined with user immersion
in the created environment.

Keywords: VR, artificial intelligence, economic efficiency, digital content,
company

Introduction. In the context of digital transformation, artificial intelligence
(Al) and virtual reality (VR) technologies are being actively introduced, which
are changing the way cultural content is created and perceived.

Modern digital platforms, interactive media, and virtual technologies are
developing new approaches to storytelling based on interactivity,
personalization, and presence.
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Virtual reality allows the user not only to observe what is happening, but
also to create their own world by interacting with virtual spaces and characters.
This opens up new opportunities for cultural industries such as cinema,
museums, tourism, the gaming industry, and expanded art.

Despite the number of studies devoted to the study of reality, digital
storytelling and the use of artificial intelligence in media, the issues of the
integrated use of Al and virtual reality in the cultural sphere remain
insufficiently studied.

V. V. F. Sanchez-Vives and M. Slater studied the phenomenon of presence
and immersion in virtual reality. Their research shows that VR differs from
traditional digital media in that it creates a user's sense of physical presence in a
virtual environment. This is important for digital content, as a higher level of
presence can change the way a user interacts with a product.

The research of V. V. F. Sanchez-Vives and M. Slater creates a theoretical
basis for understanding why VR can add value to digital content. However, they
do not provide a complete assessment of its economic effectiveness [1].

Wang J. is exploring the potential of using augmented reality
technologies, including virtual reality, to change the traditional way of
storytelling. He believes that XR allows you to turn passive content
consumption into a more active interaction with the story [2].

The author also draws attention to economic aspects such as the high cost
of technology and accessibility issues. This allows us to conclude that the
economic effect of VR content depends not only on its interactivity, but also on
the cost of creating and accessibility of the technology to the audience.

3. Wu Y. J, Liu D. conducted a study on the impact of augmented and
virtual reality technologies on the creation and consumption of digital content
[3].

The authors associate the development of immersive technologies with the
formation of new markets in the gaming industry, entertainment, media, and
retail.

Of particular importance is their conclusion that personalization and
increased user engagement can be linked to commercial models, including
subscriptions and other monetization methods. Thus, user engagement becomes
one of the tools for turning the technological quality of digital content into
economic value.

In research on virtual reality, the Organization for Economic Cooperation
and Development considers VR not only as a tool for creating immersive
experiences, but also as a technology that can be scaled and generate revenue in
certain areas of application [4].

The OECD Digital Economy Outlook 2024 report notes that VR has a
proven ability to scale, and some of its use cases are already showing economic
returns. This is important because it allows you to move from studying the user
experience to evaluating the return on investment, scalability, and cost-
effectiveness of VR content [4].

The OECD report on immersive technologies, published in 2026, notes that
these technologies can become a source of new economic opportunities [5].

The study demonstrates that virtual reality, augmented reality, mixed
reality and virtual worlds are changing the way people and organizations
interact with digital content. Economic benefits can be achieved through the
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development of technological ecosystems, the emergence of new services, the
development of marketing, trade and employment.

Thus, Al and VR should not be considered as separate technologies, but as
elements of a digital economic ecosystem capable of creating additional value
for digital content.

As a result of the analysis of scientific and analytical works, three main
areas of research can be identified:

1. The impact of VR on the user's presence and immersion.

2. Create personalized and interactive digital content using Al and XR.

3. The emergence of new economic opportunities due to scaling,
monetization and increasing the value of digital products.

There is a gap between these areas of research: the technological
characteristics of Al and VR are being actively studied, but their combined
impact on the economic efficiency of digital content remains insufficiently
systematized.

In the context of the digital transformation of the creative and media
industries, the issue of developing and implementing new methods of creating
and distributing digital content based on the use of artificial intelligence and
virtual reality technologies is of particular importance.

The integration of Al and VR not only allows you to create interactive and
personalized content, but also automate some stages of its production. This
helps to increase user engagement and expand the scaling capabilities of digital
products.

In this regard, it is necessary to assess the extent to which the use of these
technologies contributes to reducing production costs, increasing the value of
content for consumers, increasing income and overall economic efficiency of
digital products.

The purpose of the study is to identify the economic prospects of
combining artificial intelligence and virtual reality technologies in the process
of creating, adapting and promoting digital content, as well as to assess their
impact on the economic performance of digital products.

To achieve this goal, it is necessary to solve the following tasks:

To study the theoretical and conceptual foundations of digital and
immersive storytelling, as well as to determine the role of virtual reality
technologies in the creation and distribution of digital content.

To analyze the possibilities of artificial intelligence and virtual reality in
the field of creation, automation, adaptation and personalization of digital
content. Explore how they affect the level of engagement and consumer value
of the content.

To identify the economic consequences of integrating artificial intelligence
and virtual reality. To develop a method for evaluating the economic
effectiveness of digital content, taking into account production costs, scalability,
demand, profitability and monetization opportunities.

The scientific novelty of the research lies in a comprehensive analysis of
the integration of artificial intelligence and virtual reality technologies as factors
contributing to the economic efficiency of digital content. Unlike works that
primarily consider Al and VR in terms of technological capabilities, user
experience, or cultural influence, this paper proposes to explore their
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relationship through the prism of the economic outcomes of digital production
and consumption.

The innovative approach is to develop a comprehensive method that
combines the technical and economic aspects of creating digital content. Within
the framework of this approach, artificial intelligence is considered as a tool for
automating, generating and customizing content, while virtual reality serves as a
medium for its immersive presentation and interaction with the user. Their
combined use creates prerequisites for improving the quality and value of
content for consumers, expanding the audience, reducing production costs and
developing new monetization models.

Research methods.

The study uses methods of content analysis and comparative analysis to
comprehensively examine the impact of artificial intelligence and virtual reality
on the creation and development of digital content.

With the help of content analysis, we systematize scientific publications
and analytical materials in order to identify key technological and economic
trends in the use of Al and VR.

The comparative analysis makes it possible to compare traditional and
technologically advanced approaches to creating digital content based on
criteria such as production costs, level of personalization, user engagement,
scalability, and monetization opportunities.

The results help us assess the economic potential of integrating Al and VR
into digital content creation, as well as understand how they can improve its
effectiveness.

Results and discussions. At the initial stage of the research, an analysis of
scientific articles and analytical materials was carried out, which are devoted to
the use of artificial intelligence, virtual reality and other technologies that create
a presence effect in the process of creating digital content.

As a result of the analysis, several key aspects were identified: automation
of production, personalization of user experience, increasing the level of
audience engagement and the formation of new approaches to monetization.

In scientific papers, artificial intelligence is considered not only as a tool
for creating text, images, audio and video, but also as a technology that can
optimize individual stages of digital content production [6], [7], [8], [9]., [10],
[11]. Virtual reality, in turn, creates an interactive environment in which the
user not only receives the finished product, but actively interacts with it.

Thus, the economic effect is achieved through a combination of automation
of production and increasing the value of the digital product for the consumer
(table 1).

Certain trends indicate that the integration of artificial intelligence and
virtual reality can affect the economic efficiency of digital content through two
main aspects.

The first aspect is related to supply optimization, that is, reducing
production costs and speeding up development. The second aspect concerns
increasing the value of the product to the user, including interactivity,
personalization, and deeper engagement.

The Organization for Economic Cooperation and Development emphasizes
that artificial intelligence can support other digital technologies, including
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virtual environments, through its capabilities in forecasting, personalization,
speech recognition, automatic interaction, and language translation [12].

Table 1 — Key applications of artificial intelligence and virtual reality in the
creation of digital content

automated editing

Area Artificial Intelligence Virtual Reality Potential Economic
Capabilities Capabilities Effect
Content Script, image, audio, Visualization and test- Reduction in time and
production and video generation; ing of digital scenes labor costs

Personalization

User data analysis and
content adaptation

Development of indi-
vidualized interactive
scenarios

Increased consumer
value and likelihood
of repeated use

different content ver-
sions

products through virtual
environments

Audience Adaptive recommenda- | Sense of presence, in- Increased duration of

engagement tions and system re- teractivity, and spatial user engagement with
sponses interaction content

Scalability Automated creation of | Distribution of digital Expansion of the au-

dience without a pro-
portional increase in
costs

Monetization

Demand analysis and
prediction of user be-
havior

Virtual events, digital
products, and interac-
tive services

Development of new
revenue streams

Quality
management

Automated content
verification, modera-
tion, and analysis

Testing of user scenari-
os in virtual environ-
ments

Reduction of opera-
tional risks and con-
tent revision costs

Sources: compiled by author based on the data [6-11]

Immersive environments can help reduce time and transportation costs,
opening up new opportunities for digital services and economic activities.

During the content analysis, the significant potential of artificial
intelligence in improving the process of creating digital content was discovered.

Thanks to generative models, it is possible to automate the creation of
initial concepts, visual materials, soundtracks, and individual elements of virtual
spaces. This reduces production time and gives content creators more
opportunities to develop ideas, edit, and control quality.

The official OECD report notes that artificial intelligence can be used to
create two-dimensional and three-dimensional images, texts and videos. In
virtual worlds, generative Al also allows you to create more realistic digital
characters that can react to user actions in real time (table 2).

At the same time, the economic efficiency of artificial intelligence is not
something that is taken for granted. It depends on the quality of the source data,
the cost of computing resources, the level of staff training, the need for human
control, and the cost of integrating Al into the existing production process.

The Organization for Economic Cooperation and Development notes that
the spread of artificial intelligence is still heterogeneous, and its productivity
depends on the readiness of organizations and their access to the necessary
resources.

The analysis of content has revealed that virtual reality has a significant
influence on how users perceive and value digital content. Unlike conventional
linear digital formats, VR offers the experience of immersion, interactivity,
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spatial engagement, and the ability for users to independently determine the
path of their interaction with content. The tracking of user movements is a
crucial technological feature that sets VR apart from other digital environments.
This results in a more pronounced sense of presence, where the user feels like
they are actively participating in the virtual space.

Table 2 — Impact of Al on individual stages of digital content production

Production
Stage

Traditional Approach

Al-Based Approach

Economic Result

Idea
Development

Manual preparation of
concepts and scripts

Generation and compar-
ison of multiple con-
cepts

Reduction in prelimi-
nary development
time

Creation of
Visual Materials

Work performed by
designers and
graphics specialists

Generation of images
and 3D elements

Reduction in the cost
of preparing individu-
al materials

audience groups

cation

Editing and Large volume of re- Automated editing, Increased productivity
Processing petitive operations processing, and modifi-

performed manually cation
Content Creation of separate Automated personaliza- | Reduction in marginal
Adaptation versions for different | tion and content modifi- | costs for additional

Versions

User Behavior
Analysis

Use of limited data
and manual pro-
cessing

Automated behavior
analysis and demand
forecasting

More informed
decision-making

Moderation and
Quality Control

Content reviewed by
specialists

Algorithm-based
preliminary screening

Reduction in
operating costs

Sources: compiled by author

The features of virtual reality are directly connected to the potential
economic worth of a digital product. The presence effect enhances the appeal of
content, interactivity extends the duration of user engagement with the digital
environment, and spatial interaction fosters a more profound emotional and
functional experience. The option to customize the interaction path personalizes
the user experience, while immersive visualization can heighten interest in a
digital product and the desire to purchase it. Furthermore, virtual events and
other digital formats enable you to reach a wider audience without the need for
physical user presence, potentially reducing individual organizational and
operational expenses.

The findings of the study indicate that the implementation of VR alone
does not necessarily lead to a rise in the economic performance of digital
content. A financial impact is only achieved when an enhancement in user
engagement results in quantifiable behavioral and commercial outcomes, such
as increased time spent, repeated visits, purchase of a digital product,
subscription, or enhanced user willingness to pay. Consequently, the economic
worth of VR should be evaluated not only based on its technological features,
but also on its capacity to transform into additional consumer demand and
revenue.

A study of virtual shopping reveals that visual appeal, the sense of
presence, and interactivity are positively linked to the quality of the user
experience, the intention to continue using virtual reality, and impulsive
purchasing behavior. This suggests that enhancing the quality of immersive
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interaction can contribute to the emergence of additional commercial effects for
digital products.

A similar pattern is observed when examining virtual events. A study of
users' willingness to pay for virtual concerts demonstrates that their willingness
to pay is influenced by perceived usefulness, usability, their attitude towards the
virtual format, and their intention to purchase the appropriate product.
Therefore, the economic potential of virtual reality is determined not only by
the level of technological sophistication of the digital product, but also by how
much the user perceives the experience as valuable, convenient, and having
additional value.

The findings of the research allow us to outline the process of the
economic influence of virtual reality as follows: the impact of immersion and
interactivity — enhancing the quality of the user experience — boosting
engagement and consumer value — increasing the likelihood of continued use
or purchase — expanding the potential for monetizing digital content.

When VR is combined with artificial intelligence, this process can be
further enhanced by personalizing content, tailoring the virtual environment to
individual user behavior, and automating various aspects of digital products.
The OECD highlights that Al can be employed to generate and adapt both 2D
and 3D content, as well as to personalize immersive interactions, thereby
enhancing the scalability and efficiency of digital content creation.

It is essential to view VR not merely as a technological means of
visualization, but also as a crucial element in the creation of the economic worth
of digital content. Its influence is evident through enhanced user engagement,
broader audience reach, the development of novel revenue models, and the
enhancement of consumer value. Moreover, the synergy between VR and Al
lays the groundwork for the transformation from a static digital product to a
dynamic and personalized experience, which can contribute to reduced
production expenses and improved overall economic performance.

For a clearer understanding of the economic efficiency of integrating
artificial intelligence and virtual reality, it is advisable to combine the results of
a comparative analysis of technologically improved digital content with the
main economic results of its application(table 3).

Two major international brands, Netflix and Meta, can be considered as
practical examples, as their digital business models demonstrate different
approaches to using Al and immersive technologies.

Netflix primarily uses Al to personalize recommendations, analyze user
behavior, and optimize digital content. At the same time, Meta is developing an
ecosystem of virtual and mixed reality through Quest and related digital
products. This comparison allows us to demonstrate how different combinations
of Al and VR can affect the production, user interaction, personalization,
scaling, and monetization of digital content.

The comparison shows that Netflix and Meta offer different approaches to
improving the cost-effectiveness of digital content.

In the case of Netflix, the main economic effect is achieved through the use
of artificial intelligence to analyze large amounts of user data, personalize
recommendations, and optimize the distribution of digital content. This allows
you to create a unique user experience without having to develop separate
content for each user.
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Table 3 — Comparative evaluation of digital content with artificial intelligence

and virtual reality support: Netflix and Meta

o Trgc:gilglwal Netflix: Al- Meta: Al- and VR- Economic
Criterion Enhanced Content | Enhanced Content L
Content Implication
Model Model
Model
Content Predominantly | Al-supported Al combined with Reduction of
creation manual pro- content analysis, immersive technol- | selected produc-
duction and recommendation ogies for develop- tion and content-
editing and optimization ment of virtual and management
of content deliv- mixed-reality expe- | costs
ery riences
Content Mainly linear | Adaptive content Interactive, immer- | Greater flexibility
structure and selection based on | sive and increasing- | and consumer
predetermined | individual user ly adaptive digital value
preferences environments
User Limited inter- | Personalized rec- | Direct interaction Higher engage-
interaction action with ommendations with 3D and virtual | ment and duration
digital content | and user-specific | environments of interaction
content discovery
Personaliza- | Primarily Algorithmic anal- | Al-supported adap- | Higher consumer
tion based on ysis of viewing tation of immersive | value and poten-
broad audi- behavior and per- | experiences and tial retention
ence segmen- | sonalized recom- | virtual environ-
tation mendations ments
Scalability Expansion One digital plat- Digital immersive Lower marginal
generally form can person- products can be cost of serving

requires addi-
tional content-

alize content for
millions of users

distributed across a
large global user

additional users

production simultaneously base
and distribu-
tion resources
Monetization | Advertising, Subscription- Hardware, subscrip- | Diversification
sales, based model sup- | tions, digital ser- and expansion of

subscriptions

ported by person-
alized content
consumption

vices and virtual
experiences

revenue sources

Audience Primarily Increased rele- Immersion, pres- Potential increase
engagement | passive vance of recom- ence, interactivity in customer life-
consumption mended content and personalization | time value
Operational | Significant Automation of Al-based automa- Higher productiv-
efficiency reliance on data analysis and tion combined with | ity and more
manual pro- content recom- VR/MR technolo- efficient resource
Cesses mendation gies allocation
Investment Relatively Investments in Al | Higher investments | Higher initial
requirements | lower infrastructure, in VR/MR hard- costs but potential

technological
requirements

data analytics and
digital platforms

ware, software, Al
and ecosystem de-
velopment

long-term techno-
logical returns

Key risks

Production
costs and
limited per-
sonalization

Data privacy,
algorithmic bias
and dependence
on digital infra-
structure

High technology
costs, privacy, cy-
bersecurity, acces-
sibility and intellec-
tual-property risks

Need for compre-
hensive cost-
benefit and risk
assessment

Sources: compiled by author based on the data [13], [14], [15]
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Thus, economic efficiency is achieved mainly due to the scalability of
algorithmic solutions, increased subscription value, and more efficient use of
existing digital content.

In the case of Meta, the economic model is characterized by high
technological complexity, since the development of virtual and mixed reality
requires investments not only in software and artificial intelligence, but also in
hardware infrastructure, including virtual and mixed reality devices.

This model also opens up prospects for creating new digital markets,
interactive services, virtual products, and forms of user interaction. Therefore,
the potential economic benefit of Meta is not only to reduce costs, but also to
create new sources of income based on an immersive digital ecosystem.

So, comparing the two brands demonstrates that the economic benefits of
artificial intelligence and virtual reality can be achieved in two ways that
complement each other.

Acrtificial intelligence primarily improves the efficiency of production,
analysis, personalization, and distribution of digital content. At the same time,
virtual reality increases the consumer value of a product, the level of
engagement, and the opportunity to create new monetization models.

The most promising option is to use them together. Artificial intelligence
provides automation and adaptability, while virtual reality provides
immersiveness and interactivity.

As a result, a chain is created in which artificial intelligence and virtual
reality work together to reduce unit costs and personalize the product. This, in
turn, increases user engagement, increases the consumer value of the product,
and expands monetization opportunities. All this leads to an increase in the
economic efficiency of digital content.

Discussion.

The results of the study demonstrate that the use of artificial intelligence
and virtual reality in digital content can significantly increase its economic
efficiency.

Using the example of companies like Netflix and Meta, you can see how
these technologies create economic value. Al helps automate processes,
personalize content, analyze user behavior, and expand audience reach. VR also
increases the level of immersion, interactivity and user engagement, as well as
creates conditions for the development of new digital products and monetization
models.

Therefore, when assessing the economic effectiveness of Al and VR, it is
necessary to take into account not only the reduction of production costs, but
also the growth of consumer value, audience engagement, scalability, income
and necessary investments.. However, the research results demonstrate that the
use of technology alone does not guarantee an increase in profits.

The final economic effect depends on how additional income and cost
savings are correlated, on the one hand, with the costs of technological
infrastructure, software, personnel training and system integration, on the other.

The greatest economic potential is achieved with the integrated use of
artificial intelligence and virtual reality. Artificial intelligence enables
intelligent automation and personalization, while virtual reality creates an
immersive environment to deliver a unique digital experience.
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This allows us to consider the transition from traditional digital content to
adaptive, personalized and immersive content as a promising direction for
increasing the competitiveness and long-term economic efficiency of digital
companies.

Conclusion.

As a result of the study, it was revealed that the combination of artificial
intelligence and virtual reality opens up new prospects for optimizing the
economic efficiency of digital content.

Artificial intelligence allows you to automate individual stages of content
creation and processing, analyze user behavior, personalize and scale digital
products. Virtual reality, in turn, increases the level of immersion, interactivity
and consumer value of the digital experience.

A comparison of the approaches demonstrated by Netflix and Meta has
shown that using these technologies can lead to lower time and operating costs,
as well as increased audience engagement, increased monetization
opportunities, and new sources of income.. At the same time, economic
efficiency is determined by the ratio of additional income and cost savings with
the necessary investments in the technological base, software and skills of
employees.

Thus, the most promising is the integrated use of Al and VR, when
intelligent automation and an individual approach are combined with immersive
user interaction.. In today's world, artificial intelligence and virtual reality are
becoming increasingly important tools for the development of digital content.
They not only help modernize technology, but also transform the economic
model, making digital products more competitive, scalable, and efficient in the
long run.

The research conducted in this area has practical value. Its results can be
used by companies and content developers to make decisions about the
implementation of artificial intelligence and virtual reality. At the same time, it
is necessary to take into account not only the technological advantages, but also
the economic benefits.

The proposed approach makes it possible to assess the impact of Al and
VR on various aspects of content production: costs, speed of creation,
personalization, user engagement, scalability, and monetization opportunities.
This can be useful when choosing technologies and planning investment
projects. The research results can be used to create business models for digital
content, identify promising areas for automation, and assess the relationship
between technological investments and expected profits.
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7KacaHapl HHTEIEKT MeH BUPTYaIAbl IIbIHABIK: HHU(QPIbIK KOHTEHTTIH
IKOHOMHUKAJIBIK THIMILTIri

Tyiiinaeme. Byn 3eprrey acaHabl HHTEIUICKT IEH BUPTYaJIbl IIBIH/BIK TEXHOIOTHSIAPHIHBIH
UUQPIBIK Ma3MYH/Ibl KYPYFa, JKCKEICHAIpyre, TapaTyFa >XOHE SKOHOMHKAIBIK THIMIUIINIHE dcepiH
Tanaaiiasl. JKacaHapl MHTEIUICKT MEH BUPTYaNIbl IBIHABIKTHIH HHTErPALMACHl OHIIPICTIK MpouecTepIi
aBTOMATTAHABIPYFa, MaiJanaHylIbUIapblH OSNCEHIUINH apTThIPyFa, TYTHIHYIIBUIBIK KYH/IBUIBIKTBI
apTThipyFa, UUQPIBIK eHiMAepAl MacuiTadrayFa JKOHE MOHETH3AlMsSHBIH JKaHa YJITUIepiH
KaJIbINTACTBIPYFa BIKMAN €TeTIH MEXaHW3MJIEpHi 3epTIeyre epekile Haszap ayaapbuiajbl. 3epTrey
OapbIChIHIa TU(PIBIK KOHTEHTTI KYPYABIH ACTYPIIl KOHE TEXHOJIOTHSUIBIK XKETUIMIPUITeH ToCUIAepiH
CaNIBICTBIPY YINIH Ma3MyH[bl Tallay >KOHE CaJbICThIpMalbl Tajjay oAicTepi KojjlaHbliajabl. byn
TocinAep 3epTTeyldi aHblK, HAKThl TONbIKTal 3eprreyre kemekrecti. Netflix sxome Meta ipi
XaJbIKapaiblK KOMIAHUSUIAPBIHBIH CaHABIK Mopenbaepi Al skone VR-miH opTypii KONZaHBUTYBIH
KOPCETETiH MpaKTUKAJbIK MbICa/lap pETiHAe KapacThIpbUIafbl. 3epTTey HOTHIKEIepl >KacaHmbl
WHTEUICKT HETI31HEH YaKbIT II€H TPaH3aKLISUIBIK IIBIFBIHIAPABl OHTAWIaHABIPYFa, Ma3MYHJBI
JKEKeJICH/AIPYre OHE OHBI TapaTy TUIMALTITIH apTThIpyFa KeMeKTeceTiHiH kepceTei. COHbIMEH KaTap,
BUPTYaJJbl IIBIHIBIK MHTEPAKTUBTLIIKTI, KATBICY/bl KOHE ayAUTOPUSHBIH OEICEHALNINH apTThIpabl,
MOHETH3alMSHbIH JKaHa MYMKIHIIKTEpiH amajgsl. ABTOMATTaHABIDY MeH JepOecTeHaipynl
KOJIIAHYIIBIHBIH KOpIIAFaH OpTara €HyiMEeH YIITAcTbipa OTHIPBII JKOHE JKACAHABl MHTEIUIEKT IeH
BUPTYaJbl LIBIHABIKTBIH HMHTETPALMsJIAHFAH MHTETPALMACH aPKbLIbI MAaKCUMAIAbl AKOHOMHKAIBIK
QJIeyeTKE KOJI )KETKI31JIeTiHI aHBIKTaJI/IbL.

Tyiiinai ce3mep: BUpPTyaiabl IIBIHABIK, >XacaHAbl WHTEUICKT, 3KOHOMMKAJBIK THIMILUIIK,
HU(PIBIK KOHTEHT, KOMIIAHHUSI.
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HckyccTBeHHBIH HHTEIEKT M BUPTYa/IbHasl PeaJIbHOCTh: IKOHOMHYECKas
3¢ dexTnBHOCTE IMPPOBOr0 KOHTEHTA

AHHOTAanusA. B 3TOM HcCIeIOBaHMU aHAIM3UPYETCs BIMSHHE HCKYCCTBEHHOTO WHTEIUIEKTA U
TEXHOJIOTUH BHUPTyaJdbHOM peaTbHOCTH Ha CO3JaHHE, [EPCOHAIM3ALMIO, PACIPOCTPAHCHHE U
9KOHOMHYECKYIO 3()(EeKTHBHOCTD LI(POBOrO KOHTCHTA.

Ocoboe BHHMMaHHE YHAETICTCS HM3YyYCHHIO MEXaHM3MOB, C IOMOIIBIO KOTOPBIX HMHTErpaus
HCKYCCTBEHHOTO MHTEUICKTa W  BHPTYalbHOM PEAIBHOCTH  CIOCOOCTBYET — aBTOMATH3ALUM
[POU3BOJCTBEHHBIX  IIPOLECCOB, MOBBIMICHHUIO BOBJICYCHHOCTH I10JIb30BATENCH, IOBBIIICHHIO
HOTPEOUTENBCKON [IEHHOCTH, MAacIITaGHPOBAHMIO HU(POBBIX MPOLYKTOB W (HOPMHUPOBAHHIO HOBBIX
Mojiesieif MOHETH3aIMH. B Hccie[oBaHUN HCIIONIB3YIOTCSI METO/BI KOHTCHT-aHAIN3a ¥ CPABHUTEIBHOTO
aHaIM3a U CPAaBHEHUs TPAJULMOHHBIX M TEXHOJOTMYECKH MPOJABHHYTHIX IOIXOMOB K CO3/IaHHIO
U(POBOr0 KOHTEHTAa. B KadecTBe MPAKTHIECKHX IPUMEPOB PACCMATPUBAIOTCS LHU(POBBIE MOACITH
KPYIHBIX MexayHapoausix kommanuii Netflix u Meta, aeMOHCTpHpYyOIEE pa3INYHbIE BapHAHTHI
HCIIONIb30BaHHUsI HCKYCCTBEHHOTO MHTEIICKTa M BUPTYAJIbHOM peaabHOCTH. Pe3ybTaThl HCCICAOBaHHSA
JIEMOHCTPHUPYIOT, YTO HCKYCCTBEHHBIH MHTEIUIEKT B OCHOBHOM [TOMOTaeT ONTHMH3HPOBATh BPEMEHHbIC
U TPaH3AKUHOHHBIC W3JEPXKKH, MEPCOHAIM3HUPOBATH KOHTEHT H MOBBICHTH 3(P(EKTUBHOCTE €ro
pacmpocTpaHeHus. B To ke BpeMs BHPTyaJbHas pEaJbHOCTh IOBBILIACT HHTCPAKTHBHOCTS,
MPHCYTCTBYE U BOBJICYCHHOCTh ayJUTOPHH, OTKPBIBAsi HOBBIC BO3ZMOXKHOCTH JUISi MOHCTH3ALMH. BbLIO
BBISBICHO, YTO MAaKCUMalbHBIH 3KOHOMHYECKHMH IOTEHIMANl JOCTHUIAeTCS IPH KOMIUIEKCHOH
HHTErpallidl HMCKYyCCTBEHHOTO WHTEIUIEKTa U BUPTYalbHOW pEalbHOCTH, KOTJa aBTOMATH3aLUA H
HEePCOHANH3ALMSA COYETAIOTCS ¢ MOTPYKEHHUEM I0JIb30BaTeNIs B CO3IAHHYIO CPey.

KiioueBble ci10Ba: BHPTyalbHas PeajbHOCTb, HCKYCCTBCHHBIH HHTEIUICKT, SKOHOMMYECKas
3} heKTHBHOCTE, TU(PPOBOI KOHTCHT, KOMITAHUSL.
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ABTOpJIap TYpaJbl MaJIiMeT

Axynuy AI1. — nokropant, AnmMmatel MeHEIKMEHT YHHBEPCHTETi, AJMAaTH K.,
Kazakcran

bynamé6aesa A.A. — xaypIMIacTeIpburad npodgeccop, On-Papabu ateiHgarsl Kazax
YITTHIK YHABEPCHUTETI, AlMaTHI K., Kazakcran

Ban Xan — maructpant, Anb-®apabu Kazakcran ¥ ATTHIK YHUBEPCUTETI, AIMATHI K.,
Kazakcran

T'o Yocyyssanw — noxropant, On-Oapadbu ateiHaarsl Kasak yiaTTBIK YHHBEPCHUTETI,
Anmartsl K., Kazakcran

llopibaes 5. — XoMmblOTepIiK FeUTBIMAap OoitbiHma PhD, noment, On-Papabu
areiHarel Kazak ynTTeIK yHUBEpcuTeTi, Anmarsl K., Kasakcran

Epmexbaesa M. — PhD moxropsr, Hr mupexrop, O0msuec-Tpernep, Kasakcran Kop
bupxacsl, Anmartsl K., Kazakcran

Kanubexosa I. — PhD mokTopbl, KayeIMIAacTHIpBUIFAH Tpodeccop, On-Dapadbu
aTeIHIAFBl Ka3zak yITTHIK YHUBEpCUTETi, AlMarthl K., Kazakcran

JKycynosa K. — ara oxpiTymibl, Kemxeranu CaragueB aTbIHIArbl XallbIKapallbiK
Busnec YHuBepcureri, Anmartsl K., Kazakcran

Hmuporcanos U. — ctynenr, «Typan» YHuBepcuteti, Anmarsl K., Kazakcran

Kum FO. — crynent, «Typan» YauBepcureti, Aiamartsl K., Kazakcran

JIro Qu — noxropant, On-Dapadu ateiHAarsl Kasak yITTHIK YHUBEPCUTETI, AJIMATHI
K., Ka3zakcran

Mpuinoicanosa I — PhD  moktopel, momeHT, AObulaif XaH arelHOaFel Kazak
XaJIBIKapaJIbIK KaThIHACTAP JKOHE QJIEM TUIIepl YHUBEPCHUTETI, ANMAaTHI K., Kazakcran

Hypmazambemosa A. — OKy-oIiCTEMENIK >XYMbIC JKOHIHAET BHIE-TIPE3HUCHT,
Kasak-Amepuka yHUBepcuTeTi, AMaThI K., Kazakcran

Hio Munysun — wmaructpant, Anb-®apabu Kaszakcran YJITTBIK YHHUBEPCHUTETI,
Anmarsr K., Kazakcran

Cammyp3aeé A.A. — YKOHOMHKA FBUIBIMJIAPBIHBIH JOKTOPHI, mpodeccop, «Typan»
YHHUBEPCUTETI, AnMaThl K., Kasakcran

Cenesnesa U.B. — YKorapbl KapiKbl )KOHE e€cell MEKTEOIHIH ITUPEKTOPBI, YIKOHOMHKA
FBUTBIMIAPBIHBIH JOKTOPHI, ipodeccop, «Typan» yHusepcuteti, Anmatsl K., Kazakcran

Trhewbaesa PF. — DBA nokropanter, AmMaTel MeHEIKMEHT YHHBEPCHTETI,
AnmMarel K. Kazakcran

Tycaeéa A.K. — SKOHOMHKa FBUIBIMAAPBIHBIH KaHAWAATHI, KaybIMIAaCTHIPBLIFaH
npodeccop, «Typan» Yausepcuteri, Anmarsl K., Kazakcran

@ponoe AJ{. — 1-xypc wmaructpantel, «Typan» yHHBepcHTeTi, AIMaTH K.,
Kazakcran

Iyu @ykyno — DBA 2-xkypc nokropaHTthl, Oi-Papabu areiHgarsl Kazak YITTBIK
yHUBepcHTeTI, AJMaThl K., Kasakcran

Yeupxanosa A.A. — PhD nokrtopsl, 2 AmMarel TeXHOJIOTHUSAIBIK YHUBEPCHUTETI,
Ammats! k. Kazakcran

Yorcan Yorco — maructpant, On-Dapabu atemHmarsl Kazak YITTBIK YHHBEPCHTETI,
Anmarsl K., Kazakctan

Ysnw L351 — noxTopant, WxauzsH «tOacto» miet tinnepi yausepeuteri, llaocuH K.,
Kpitait

Hlakuposa  A.J[. — nonent, Anb-Papadbu Kazakcrtan YATTHIK YHHBEPCHUTETI,
Anmarsl K., Kazakcran

Hlu Caogans — On-Dapabu atbiHnarsl Kazak ynTTelK yHUBEpCHTETi, AJIMaThl K.,
Kazakcran
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Caenenust 00 aBTopax

Axynuu A.I1. — noxropant, Almaty Management University, . Anmarsl, Kazaxcran

bynaméaesa A.A. — accoummpoBaHHBIH TNpodeccop, Kazaxckuili HanmoHaIbHbIH
yHUBepcHUTeT UMeHH anb-Dapabdu, r. Anmarel, Kazaxcran

Ban Xanv — wmaructpant, Ka3zaxckuil HallMOHQJIBHBIM YHHBEPCUTET MMEHU ajlb-
dapadu, r. Anmarsr, Kazaxcran

T'o Yrcyoysanv — nokropant, Kazaxckuil HallMOHAIbHBIA YHUBEPCUTET UMEHU AJIb-
®apadu, r. Anmatsr, Kazaxcran

Japubaes b. — xaumunar Hayk B 00IaCTH KOMITBIOTEPHBIX HayK, HOICHT, Kazaxckuii
HaIIMOHAJIBHBIN YHUBEpCUTET MMeHN Anb-Papadu, . Anmartsl, Kazaxcran

Epmexbaesa M. — noxrop PhD, [Tupektop mo pabote ¢ mepcoHaioM, OU3HEC-TpeHep,
Kaszaxcranckas @onnoBas bupixa, r. Anmatel, Kazaxcran

JKanuberxosa I. — pokrop PhD, acconuupoBanHblii mnpodeccop, Kazaxckuii
yHHEBepcHTET IMeHU Anb-Dapabdu, T. Anmartsl, Kazaxcran

Kycynosa JK. — crapmmii mpenojgaBaTenb, YHUBEpcUTeT MeXIyHapOAHOTO
busneca umenu Kemxkeranu Caraguesa, r. Anmarel, Kazaxcran

Hmuporcanoe U. — crynent, YausepeuteT «Typany, I. Anmarsl, Kazaxcran

Kum IO. — ctynent, YausepcuteT «Typan», I. Anmarsl, Ka3axcran

JIro Yu — noxropant, Kazaxckuil HallmoHanbHbeIM yHUBEepcUTET UMeHU Anb-Dapaldu,
r. Ammatsl, Kazaxcran

Muinoicanosa I — noxrop PhD, nouent, Kazaxckuii yHUBEPCUTET MEXIyHapOIHBIX
OTHOIICHHUN ¥ MUPOBBIX SI3BIKOB UMeHH AOBITaif XaHa, T. AnmMarel, Kazaxcran

Hypmazcambemosa A. — Bunie-npe3ueHT no akajeMuueckiuM Bonpocam, Kazaxcko-
AMepuKaHCKUIl yHUBEpCHUTET, I'. AnMatsl, Kazaxcran

Hio Munyzun — maructpant, Kazaxckuil HalluOHaJIbHBIA YHUBEPCUTET UMEHH ajlb-
®dapabwu, r. Anmatsl, Kazaxctan

Cammypszaegs A.A. — NOKTOp SKOHOMHYECKHX HAyK, Hpodeccop, YHHBEPCHTET
«Typany, r. Anmatsl, Kazaxctan

Cenesnesa H.B. — nupekrop Beicmed mKombl (QUHAHCOB M ydYeTa ITOKTOP
HSKOHOMHYECKHX HayK, mpodeccop, Yuusepcuter «Typan», r. Anmarsl, Kazaxcran

Thewbaesa P.b. — noxropanr DBA, Almaty Management University, r. Anmarsi,
Kazaxcran

Tycaesa A.K. — KaHIUOAT 3KOHOMHYECKUX HAyK, acCOIMUPOBAHHBIN Mpodeccop,
VYuuBepcurer «Typan», I. Anmarsl, Kazaxcran

®@ponos A.J]. — wmarmctpant 1 Kkypca, YHumBepcuTeT «Typan», YHHBEPCHUTET
«Typany», r. Anmatsl, Kazaxctan

Lyti @ykyno — noktopant 2 xkypca DBA, Kazaxckuii  yHUBEpPCHTET MMEHU AJlb-
®dapabwu, r. Anmartsl, Kazaxctan

Yetipxanosa A.A. — noxrop PhD, AnMaTHHCKHMIA TEXHOJIOTUYECKHH YHHUBEPCHUTET, T.
Ammatsl, Kazaxcran

Yucan Yowco — maructpanrt, Kasaxckuil HalMOHAIbHBIM YHUBEPCUTET UMEHU AJb-
dapabu, r. Anmarsl, Kazaxcran

Yonuo I[f3sn — 1OKTOpaHT, WKAL3SHCKUM YHHUBEPCHUTET WHOCTPAHHBIX S3BIKOB
«Oscron, 1. MMaocun, Kurait

laxuposa A.J]. — nouent, Ka3axckuii HallMOHAJIBHBIA YHUBEPCUTET MMEHHU allb-
®dapadu, r. Anmarsr, Kazaxcran

Iy Caoghane — Kazaxckuil HallMOHAJIBHBIM YHUBEPCUTET MMEHHU aib-Dapadwm, T.
Anmatsel, Kazaxcran
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HNudopmanus o yieHax pelakMOHHON KoJJIeruu

HUckakoB Y3zan MynnameBuyd — 3acihyKeHHbIH nearens PK, unen
EBpasuiickoii accolranuy OIEHKH KauecTBa 00pa30BaHMs, JOKTOP 3KOHOMHYE-
CKHX HayK, mpodeccop, Kazaxcran

Carmyp3aeB AcaH AjacOexkoBMY — 3aciyXeHHbIU aestenb PK, mokrtop
KOHOMHYECKUX Hayk, npogeccop, Kazaxcran

Bapbimesa Canuma KoxaxMmeroBHa — KaHIUAAT SKOHOMUYECKUX HAYK,
accoMUpPOBaHHBIN npodeccop, YHuBepcuteT « T'ypany, Kazaxcran

TycaeBa Aunss KyanblnmoBHa — KaHAMIAT 3KOHOMHYECKHUX HayK,
acCOLMUPOBaHHbBIN npodeccop, YHuBepcutet «Typany, Kazaxcran

Yepen Aiia BacmiabeBHA — TOKTOP SKOHOMHUYSCKHX Hayk, mpodeccop,
locynapcTBeHHOe yueOHO-Hay4yHOE YyupexkleHne «AxaaeMus (HUHAHCOBOTO
MEHeKMeHTay, T. Kues, Ykpanna
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TpedoBaHus K coep:KaHHI0 U 0OPMIIEHHIO cTaTel

Hayuno-npaxktuueckuii xypHan «TpaH3uTHas 3KOHOMHKa» SBIAETCS OJ-
HUM U3 BEAYIIMX NEPUOAMYECKHX HAy4HbIX n3ganmii PecnmyOnukn Kaszaxcran
[0 SKOHOMHMYECKMM HayKaM, u3faercs: ¢ utong 1997 roga, umeer cBOlO cra-
OWIBEHYIO ayIUTOPHIO.

XKypnan paccuntan Ha paboTHUKOB BY30B U HayyHBIX yupexIeHHH, Ma-
THCTPAHTOB U JIOKTOPAHTOB, I'OCYJApCTBEHHBIX U OOILECTBEHHBIX IEsTENEH,
PYKOBOIUTENIECH OPraHoB yHpaBlieHUs, (MHAHCOBBIX CTPYKTyp. B pemakunon-
HBIA COBET BXOZST BeAyIIME y4YeHbIe->KOHOMHUCTHI KazaxcraHa, ONMKHEro u
JabHETo 3apy0OeKbs.

Ocnosnvie pasoenvi scyprana « Tpanzumnas 3KOHOMUKAY .

BOITPOCBI TEOPUU

I''IOBAJIBHAA U PETUOHAJIBHAS UHTETPALIUA
MAKPOSKOHOMUYECKA S ITOJIMTUKA
NMHCTUTYThBI U DKOHOMHNYECKOE PA3BUTUE

XKypHan ocymiecTBIseT IpUEM HAayYHBIX CTaTei Uil MyOJMKaluu OT Tpe-
nonasaresneld BY30B, Hay4HbIX pabOTHUKOB, SKOHOMHCTOB-IPAKTUKOB U JOK-
TOPAHTOB.

Yenosus pasmewenus nyoauxayuil 6 scypnane

Hns mybnukanuu B KypHane «TpaH3UTHass SKOHOMHKa» MPUHUMAIOTCS
CTaThU HA Ka3aXCKOM, PYCCKOM M aHTJIMHICKOM SI3bIKaxX, COAEpIKalie paHee He
oIyOnrKOBaHHbIE POOIEeMHBIE, 0030pHBIE, TUCKYCCHOHHBIE CTaThU B 00J1aCTH
9KOHOMHUYECKHUX HaYK.

K oghopmnenuro cmameii npedvssusiiomest ciedyiougue mpebosanus

[Ipennaraemple K MyOJIMKAMKM CTaTbU JOJDKHBI OTpaXKaTb HAYYHYIO HO-
BU3HY, NMPAKTUYECKYIO [IEHHOCTh HCCIIEAYyEeMOI MPOOIEMBI, COJIepKaTh TITy0o-
KU 9KOHOMHWYECKHUI aHajN3, 3aKaHYMBAThCS apryMEHTHPOBAHHBIMHU BBIBOJA-
MH, IpeAIOKeHUsIMA aBTopoB. HeoOxomumo cobumoate eAnHoo0pasie TepMHu-
HOB, 0003HAYEHMH, YCIIOBHBIX COKpAILCHUHA W CHUMBOJIOB, M30€raTh MOBTOpE-
HHUI.

OOBem cTaTby, BKIIIOYAsl CHHCOK JIUTEPATYPbI, TAOIUIBI M PUCYHKHU C MO~
PUCYHOUHBIMU HAJAIMUCSIMH{, aHHOTALMH, HE JNOJDKEH NpeBbIIaTh 15 cTpaHmil
MEeYaTHOTO TeKCTa. MUHUMAJIbHBIN 00BEM CTaThU — 5 CTPAHHUIL.

Ha mepBoii crpanuiie ykaspiBaeTcss MexIyHapoOaHbINA pyOpHKAaTOp HAYyYHO-
texHnueckoit napopmanuu (MPHTU) — ciieBa B BepxHeM yrity; najiee Ha sI3bIKe
CTaTbhH.

AHHOTaIusl JaeTcsi B Hadaje TEKCTa Ha TOM S3BIKE, Ha KOTOPOM
mutupyetcs craths (150-200 cioB). AHHOTAIMS HA Ka3aXCKOM M aHIJIMHCKOM
s3bIkax. llepen xaknod aHHOTauued HamucaTh (paMUIIMIO M MHULIMAJIBI, Ha3Ba-
HUE CTaThM Ha COOTBETCTBYIOIIEM f3bIKEe aHHOTAIMu. KiroueBsle ciioBa Ha Ka-
3aXCKOM, PYCCKOM, aHTJIMHCKOM $3bIKaX BHU3Y aHHOTAIMHM HAa COOTBETCTBYIO-
LIEM 3bIKE aHHOTALUH.

Aunomayus SIBISETCA KPATKUM H3JI0OKCHUEM COAEp)KaHUS Hay4dHOIO
[IPOM3BEIEHMS, AarolIas 0000IEHHOE IPECTABIEHUE O €r0 TEME U CTPYKTYpE.
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Kniouesvie cnosa nmomxHel 00ecnieunTh HanOoNee MOJHOE PACKPBITHE CO-
JepyKaHus cTaTtbu. s KaKAOro KOHKPETHOrO MaTepHaia 3afaiite 5-6 Kiode-
BBIX CJIOB B MOPSAAKE UX 3HAYMMOCTH, T.€. CAMOE BaKHOE KJIFOUEBOE CIIOBO CTa-
TBU JIOJDKHO OBITH IIEPBBIM B CIIHCKE.

ABTOpBI, HMHpOpManusi 00 aBTOpax, Ha3BaHWUE CTAaTbW, AHHOTAIMA U
KJIIOYEBBIE CJIOBA YKa3bIBAIOTCS Ha 3-X A3bIKaX.

Jlureparypa npuUBOOUTCS B MOPSAAKE LIUTUPOBAHUS B KOHIIE CTaThu. B Tek-
CT€ yKa3aTh CCHUIKU Ha JIUTEpaTypy B KBaJApaTHBIX CKOOKaX.

Crarby MyOJIHMKYIOTCS Ka3aXCKOM, PyCCKOM, aHTJIMHCKOM SI3BIKaX

IlocnenoBaTensHOCTH IPEACTABICHUS MaTepUaa;

MPHTU;

Ha3BaHHE CTATHH;

WHHLIMAIBI U PaMUIHS aBTOPA;

yueHasl CTeTeHb, yUeHOe 3BaHKe, IOUYETHOE 3BaHUE;
JOJKHOCTB, MECTO PabOThI;

®  KOHTaKTHas WHPOPMAIHsL, KOTOpas MOXET OBITh pa3MelleHa B OTKPHI-
TOM JOCTyIe (Ui KaXIoro aBropa: e-mail, ropon, ctpana npoxuBaHus), a
TaKKe KOHTaKTHBIE Tele(OHBI UIs CBSI3U C PelaKIuel )KypHana,

®  pacmupeHHas, CTPYKTypHUpOBaHHAs aHHOTANws (Ha Tpex s3bikax) 150-
200 cnos;

e  KIIOYEBBIC CIIOBA (Ha TPeX s3bIKax He Ooiee 5, CTPOYHBIME OYKBaMH,
qepes 3aIsTy0);

®  TEKCT CTaThH (PUCYHKH M, TAOJUIIBI U T.11.) (KpoMe 0030pHOI) JT0JIKEH
BKIIOYATh CIJIEAYIOIINE pa3Zeibl: BBEJCHUE, DKCIIEPUMEHTAIbHAS YacTh, pe-
3yJIBTaThl U O0CYKICHHMS, 3aKJIIOYCHUE, CIUCOK MCIIOJIb30BaHHBIX HCTOUHUKOB;

®  CIIMCOK MCIOJIb30BaHHBIX HCTOYHUKOB (HE MeHee 5).

Crarby, 0QopMIIEHHE KOTOPBIX HE COOTBETCTBYET yKa3aHHBIM TpeOOBaHU-
M, K MyOnukanusiM He npuHuMarotcst. CtaTbu OyIyT NPUHUMATHCS K ITyOiH-
Kallu¥ TIOCJIe TIIAaTeNbHOro oTOopa. Pemakius ocraBisieT 3a coOOH MpaBo Co-
KpalaTh CTaTbH U BHOCUTD HOIPABKH.

Texcr craThu JO/DKEH OBITh HaOpaH Ha KomibioTepe B (opmare doc
(MicrosoftWord 97/2000; XP 2003), mpudt tekcra — Times New Roman,
¢dopmar Oymaru A4, pasmep kerns — 12 nT. MeXCTpOUHBI MHTEpBal — OJU-
HapHbId. BeipaBHUBaHMe no mupuHe. AG3anubiii orcryn — 0,8 cm. Ilons Bepx-
Hee — 2, HWKHee — 2, JieBoe — 2, paBoe — 2.

Crarby He JOJKHBI OBITH IIEPErpy>KeHbl PUCYHKAMH U rpaduKaMH.

B Tabnuuax, pucynkax, popMmynax He JOJDKHO OBITH pa3HOUYTEHUH B 000-
3HAYeHUHN CHMBOJIOB, 3HAKOB. PHCYHKM JTOJDKHBI OBITh YETKMMH, YHUCThIMU. Ha
PHUCYHKH U TaOJIUIBI B TEKCTE JIOJDKHBI ObITH CCHUTKH.

Penakums sxypHania He HECET OTBETCTBEHHOCTH 3a COZICP)KaHHE CTAaThH, 32
HECOOTBETCTBHE TEKCTA U JIUTEPATYPHI, 38 KICTOUYHHUKH, UCIIOIb30BAHHEIC B TEK-
cTe craThd. Pemakius skypHasia HaJeeTcss Ha KOMIIETEHTHOCTb, MpodeccuoHa-
JIU3M M OTBETCTBEHHOCThH aBTOPOB CTaThH 32 COJACPKAHME TEKCTa U JIUTEPATYPhI
CTaThH.
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