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IMPACT OF DIGITALIZATION ON SMEs LABOR PRODUCTIVITY IN EAST KAZAKHSTAN

The article presents a quantitative analysis of digitalization processes in the entrepreneurial sector of the East
Kazakhstan Region. The effects of digitalization on the labor productivity of enterprises in the region are identified.

An analysis of the digital environment in the East Kazakhstan Region was conducted. The over time increasing
contribution of SMEs to Kazakhstan’ GDP are shown. The increasing number of organizations with automated
internal business processes and Internet resources are showed. The reduction of the number of personnel with digital
competencies in the region has been observed amid an increase in enterprise expenditures on the development of
information and communication innovations.

A positive correlation has been identified between the number of organizations with automated internal business
processes and the labor productivity of SMEs. A positive correlation has been identified between the increasing of
expenditures on information and communication technologies and the labor productivity. A positive correlation has
been identified between the increasing of specialists in information and communication technologies and the labor
productivity.

The practical significance of the study lies in the development of measures aimed at the systematic advancement
of digitalization processes in the entrepreneurial sector of the East Kazakhstan Region. These measures include
stimulating digital modernization, developing regional digital infrastructure, and enhancing the digital competencies
of the region’s human capital.

The study employs methods of quantitative assessment of digitalization effects, an econometric model of multiple
regression, as well as methods of observation, measurement, and comparison, and logical methods of induction and
deduction, analysis and synthesis. The analysis and assessment conducted are based on data from the Bureau of
National Statistics of the Agency for Strategic Planning and Reforms of the Republic of Kazakhstan, international
sources, and open publications available on the Internet.
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and communication technologies, human capital, labor productivity.
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Introduction. Digitalization in the East Kazakhstan Region is intended of act as a key driver of
entrepreneurial development in the region. The successful digitalization development is leads to ensure the
growth of enterprise revenues and increase their labor productivity in order to improve the accessibility of
services and the quality of life of the population. The established basic institutional conditions, market
environment, economic policy, and organizational readiness of businesses are oriented toward the digital
transformation of business models and the support of entrepreneurial activity in the region.

Within the context of strategic priorities and government initiatives aimed at implementing the
mechanisms of the “Digital Kazakhstan” program and regional roadmaps, the issue of further
implementation of “smart” technologies, transformation of digital infrastructure, business models, services,
and management systems becomes particularly relevant.
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However, the decrease in the number of ICT specialists observed on the region in recent years may
indicate to limited digital skills of human capital hindering growth of labor productivity and the effective
development of entrepreneurship.

In this regard, becomes necessary the analyze and assess the impact of digitalization on the
entrepreneurship labor productivity in the East Kazakhstan Region for identify vulnerabilities and develop
further measures for the implementation of digitalization mechanisms in the region, which was the purpose
of the present study.

The methodological framework of the study is based on a quantitative assessment of the impact of
digitalization using an econometric model of multiple regression, as well as methods of analysis, synthesis,
observation, measurement, and data grouping to describe economic processes and explain the causes and
mechanisms of development.

The information base of the study consists of statistical data from the Bureau of National Statistics of
the Agency for Strategic Planning and Reforms of the Republic of Kazakhstan, international sources, and
publicly available information from Internet resources.

Literature review. Approaches to studying the impact of digitalization on entrepreneurship are
comprehensively examined in the works of many foreign and domestic researchers, covering institutional
foundations, infrastructure conditions, economic instruments, and implementation mechanisms. In
particular, the impact of digitalization on entrepreneurial development within the institutional paradigm
support of digital projects in the context of disruptive and turbulent changes [1], [2], but without the human
factors, which influencing on the business initiatives development. In the regional aspects using the
example of large developing countries [3], as well as major cities characterized by significant financial
resources and economic and technological diversity [4], digitalization and its effects are studied in isolation
from the organizational and systemic factors involved in shaping this process.

In addition, the effects of digital entrepreneurship are studied in relation to the formation and
development of entrepreneurial ecosystems [5], as well as innovative tools that contribute to their
development [6], [7], excluding digital investments in business process automation, distorted the creation
of multi-level conceptual frameworks with key digital solutions aimed at improving the understanding of
digital entrepreneurship and stimulating its growth [8], as well as the mechanisms of its functioning [9].

Another research on the effects of digital entrepreneurship are associated with the use of artificial
intelligence and digital platforms [10], as well as digital technologies and digital startups [11], do not take
the entrepreneurial processes mechanisms without which digital transformations cannot translate into
output growth for a specific business owner

The extensive body of scientific research devoted to the impact of digitalization on entrepreneurship
is of significant importance for both methodological and theoretical understanding of this issue. It also
provides a foundation for a deeper examination and identification of the effects of digitalization on domestic
entrepreneurship in an applied context, which is the focus of the present study.

Main part. The entrepreneurship in East Kazakhstan Oblast is characterized by an increasing
contribution of SMEs to Kazakhstani GDP until to 25,9% in 2025 from 16,9% in 2016 (a 9 percentage-
point increase) amid a 1,6-fold decrease in the number of active SMEs during the analyzed period (from
98,9 thousand in 2016 until 62,5 thousand in 2025) (Figure 1).

120 000 - g 244 259 300
100 000 - 20,9 ' - 250
80 000 - 200
60 000 - - 150
40000 - - 100
20 000 - - 50

0 - 00

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
mmm Number of active SMEs, units —e— SMEa share of GDP, %
Figure — 1. Number of active SMEs in East Kazakhstan Oblast

and its share of GDP, units/%
*compiled by the authors based on sources [12]

18



BECTHMK Ka3axckoro yHMBepcuTeTa 3IKOHOMUKH, PUHAHCOB H MEKIYHAPOIHOM TOpro..u, 2026 — Ne3 (64)

In addition, the number of enterprises with internet-resources is increasing during the analyzed period
in 1,6-fold (from 996 units in 2016 until 1583 units in 2025). The number of enterprises, having automated
business processes, to increase in 2,7-fold (from 374 units in 2016 until 1023 units in 2025). The number
of enterprises, having specialists in ICT against is decrease in 1,7-fold (from 508 units in 2016 until 306
units in 2025) as well as to decrease the number of ICT specialists on 6,8% (from 1495 people in 2016 until
1393 people in 2025) (Figure 2).
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Figure — 2. Dynamics of ICT and digitalization usage in organization of East Kazakhstan Oblast
*compiled by the authors based on sources [13].

The one of the significant factors of digital modernization in the region enhancing the scale and pace
of digital transformation is high cost of implementing digital solution. So, innovation costs on the
information and communication technology in the region for last ten years up almost in two fold in nominal
(from 12,9 billion tenge in 2016 to 23,3 billion tenge in 2025) (Figure 3).
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Figure — 3. Total costs on the information and communication technology, billion tenge
*compiled by the authors based on sources [14].

The current situation demonstrates that digital processes in the region is accompanied predominantly
by the expansion of the material and technical base of East Kazakhstan oblast enterprises. Expansion driven
by rising costs amids a contraction ICT specialists in complex positively impacts the labor productivity
growth in such enterprises throw workforce optimization and the substitution of manual functions with
highly scalable digital capital.

In this regard, in order to assess the effects of digitalization implementation, a correlation analysis was
conducted to identify the statistical relationship between the diffusion of digital technologies in
entrepreneurship and labor productivity.

The calculations were performed based on a logarithmic multiple regression model (Formula 1):

Ln (Y:) = Bo + B107rgicr + B2lCTexp + B3ICT 1)

where:
Y:- SME labor productivity, %;
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Bo — regression intercept (constant);

P1, B2, Bs - regression coefficients representing the marginal effects of the factors;
Org;cr — organizations with automated business processes, units;

ICT,,,, — expenditures on information and communication technologies, billion KZT;
ICT — specialists in information and communication technologies, units.

As a result of the regression analysis a positive relationship between the labor productivity in East
Kazakhstan oblast firms and factors determining the level of digitalization of enterprises in the region was
founded. Multiple R (0,988) indicates a very strong linier relation between the labor productivity in East
Kazakhstan oblast firms and the factors included in the model. Coefficient of determination (R2 = 0,976)
shows that 97% of the variation in the dependent variable is explained by the factor model, the remaining
3% are attributable to other factors. Adjusted R-squared (0,961) confirms the high accuracy of the number
of variables and implies that 96,1% appropriately adjusted for the number of variables. The model is
statistical significant (F = 4,92E-05 = 0,00005<0,05), which confirms the adequacy of the constructed
regression (Figure 4).

Regression Statistics

Multiple R 0,988322
R-Square 0,976781
Adjusted R Square 0,961302
Standard Error 793,7066
Observation 44
ANOVA
Significa

df SS MS F ntF
Regression 4 1,59E+08 39752419 63,10207 4,92E-05
Residual 6 3779821 629970,1
Total 10 1,63E+08

Coefficie Standard Lower Upper Lower Upper

nts Error t-Stat P-Value 95% 95% 95,0% 95,0%
Intercept 3455,517 2368,47 1,458966 0,194857 -2339,92 9250,953 -2339,92 9250,953
X Variable 1 4,560203 0,880797 5,177358 0,00206 2,404969 6,715436 2,404969 6,715436
X Variable 2 14,03046 0,893789 4,848476 0,002856 2,111308 6,949617 2,111308 6,949617
X Variable 3 4,168197 0,972671 4,28531 0,005175 1,788157 6,548238 1,788157 6,548238

Figure — 4. Regression Results
*authors’ calculations.

The obtained results indicate the growth of the number of organizations with automated business
processes by the 1 units the labor productivity of the East Kazakhstan Oblast enterprises increases by
4,56%, ceteris paribus. With a P-value of 0,002 (<0,05), the model is statistically significant.

At the same time, with rising expenditures on information and communication technologies by 1
billion KZT the labor productivity of the enterprises in East Kazakhstan oblast increases by average
14,03%, ceteris paribus. The model is statistically significant (P-Value = 0,003<0,05).

With rising the number of specialists in information and communication technologies in the region by
1 units the labor productivity increases by 4,17%, ceteris paribus. The model is statistically significant (P-
Value = 0,005<0,05).

The obtained results of the regression analysis of the effects of digitalization on enterprises
development indicate a direct positive relationship between the number of organizations with automated
internal business processes, rising expenditures on information and communication technologies, the
number of specialists in information and communication technologies and the labor productivity of
enterprises.

Conclusion. Digitalization processes in the East Kazakhstan Oblast are accompanied by an increase
to digital material and technical infrastructure of the enterprises and expenditures of enterprises on
information and communication technologies At the same time, the number of specialists in information
and communication technologies are decreasing. In complex this has an impact on labor productivity of the
enterprises, which to achieved throw optimization of human resources and replacing manual labor with
scalable digital solutions.
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The results of the regression analysis demonstrated a positive relationship between the use of digital
automated processes and the economic efficiency of enterprises, reflected in the growth of labor
productivity.

For future digital development in entrepreneurship in the East Kazakhstan Oblast it is essential to
stimulate platforms for interaction between business and IT companies. This facilitated a broader access to
the Internet and accelerated the diffusion of digital solutions among enterprises.

A key factor is the improvement of digital competencies among entrepreneurs, as well as the training
of specialists in the new educational interdisciplinary digital fields.
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Cancoi3oaii E.C., Paxumxanosa I'.A., KouepbaeBa A.A.
MKO-re1 LIOBb-1oin EHBEK OHIMALJIITTHE HU®PJIAH/ABIPY IBIH OCEP ETY D®®EKTICI
AHjgaTna

Maxkamaga [lerreic KazakctaH OONBICEI KOCIIIKEPIIK CEKTOPBIHAAFB MU(PIaHABIPY YACpICTEpiHE CaHIBIK
Tangay SKYpri3ifmin, IuQpraHABIPYABIH OHIp KOCIMOPBIHIAPHIHBIH €HOEK OHIMIUIriHe ocep eTy HOTIDKenepi
AHBIKTAJI/IBI.

IIKO-pmars! mudpaslk OpTaHbIH KarFaaiisiHa Tanaay xyprizinai. HIOB-TerH en ['Y ©-He KochI OTHIpFaH YIIeCiHiH
CepHiHIl ecim KeJie )KaTKaHbl KOpCeTireH. OHip/ie aBTOMaTTaHIBIPbUIFaH OM3HEcC-TIpolecTepi Oap jkoHe HHTEPHETKE
KOJI JKETIM1 YHBIMIapBIHBIH CaHbI ©CYl1 aHBIKTaJIFaH. AKIapaTThIK-KOMMYHHUKAIWSUIBIK HHHOBALMSIIAPAbI TaMbITyFa
KOCIOPBIHAAP/BIH IIBIFBIHAAPE apTKaHbIHA KapamacTaH, eHipae HHUGPIBIK Ky3slperTepi 0ap KbI3METKepliep
CaHBIHBIH KBICKAPY YPAici OalKaibl.

[mKi aBTOMATTaHABIPBUIFaH OU3HEC-TIpoIecTepl 0ap YibIMAAp CaHbl XKOHE OHBIH €HOEK OHIMJIUIIr apachklHia OH
KOppeISIUSIBIK OainaHpic aHbIKTanAbl. COHBIMEH KaTap akKnapaTThIK-KOMMYHUKAIMSUIBIK TEXHOJOTHsIIapFa
JKYMCAJIaTHIH IIBIFBIHIAPIBIH apTYHI KOCIIOPEIH eHOSK OHIMAUTITiHIH 6CyiMeH OH KOPPeIIIIHSIIBIK OalIaHRICTa eKeH1
aHbIKTANbl. JKoHe TUQPIBIK DaFAbUIapbl 0ap MaMaHAapBIHBIH CAaHBI ©CYIMEH KOCIIOPBHIH €HOCK OHIMIUTITiHIH
apThIyMEH OH KOPPEISIUSIIBIK OalTaHbIC aHBIKTAI/IBL.

3epTreyaiH MpakTHKambIK MaHb3AbLIbIFel [IIKO Kacimkepiik CEKTOpBIHAAFbl HUGPIAHABIPY YAEpPICTEpiH
KyHleni JaMbiTyFa OarbITTallFaH Inapanapjabl o3ipieyne kepiHemi. byn mapanmap ungpiblKk MOAECPHU3ALUSHBI
BIHTAJIAHABIPYIBI, OHIPIIK THQPIBIK HHOPAKYPBUIBIMIB TaMBITYIBI )KOHE OHIPIIH aJaMi KalWTaJBIHBIH H(PIBIK
KY3BIPETTEPiH apTTHIPY bl KAMTHUJIBL.

3epTTey OaphIChIHIA TUPPIAHIBIPY dCEPIICPiH CAHIBIK Oaraay 9/Iici, KOT(aKTOPIbI ChI3BIKTHIK PErPECCUSIHBIH
SKOHOMETPHSUIBIK MOJIENi, OaKpuiay, OJIIey YKOHE CANBICTBIPY 9JicTepi, COHMIa-aKk MHAYKIHS MEH JeAyKIMSIHBIH
JIOTHKAJIBIK OMICTEpi, TAJJAy JKOHE CHHTE3 Tocimaepl Koyimaneuiisl. JKyprisiireHn tangay meH Oaranay Kasakcran
Pecriy6nukacel  CTpaTerdsuiblk Jkocmapiay »oHe pedopManap areHTTICiHIH ¥JTTHIK CTaTHCTHKa OHOPOCHI
JIEPEKTEePiHe, XaIBIKAPAIIBIK EPEKKO3IePre KOHE HHTEPHET JKETICIHACT] alllbIK KapHsIaHbIMAapFa HEri3AeIi.

Cancpizoaii E.C., Paxum:xanoBa I'.A., Kouep6aeBa A.A.
IODPEKT BJIUAHUS INPPOBU3AIINA HA ITPOU3BOAUTEJIBHOCTD TPYJA MCII B BKO
AHHOTAIMSA

B craThe MpOBEACH KOJHYECTBCHHBIM aHAIN3 MPOIECCOB MUGBPOBU3AIMH B MPEAIPUHAMATEIHCKOM CEKTOPE
BKO, BoisiBiicHbl 3)(heKThI BIUSHUS IIU(PPOBU3ANNHN HA TIPOU3BOIUTEIBHOCT TPY/Ia MPEANPUATHI pETHOHA.

Iposenen anamu3 udposoit cpeasl B BKO. INokazan B nuHamuke pactymuii Bkiagq MCIT B BBII crpans.
BrIsiBIIEH pOCT KOTMUYECTBA OpTraHU3AIUi C aBTOMAaTH3UPOBAHHBIMH BHY TPEHHIUMH OU3HEC-TIPOIIECCAMH U C TOCTYIIOM
B UHTepHeT. BhIsBICHa TEHACHINS COKPALICHHS MEPCOHATA B PETHOHE ¢ IU(POBHIME KOMIETCHIMSIMH Ha (OHE
pocTa 3aTpar NpeAnpHsITHI Ha pa3BUTHE HH)OPMAITMOHHO-KOMMYHHKAIIMOHHBIX HHHOBAIIHH.

BrlsiBiieHa MONMOKUTENbHAS KOPPEISIIMOHHAS B3aUMOCBS3b MEXKIY KOJNUYECTBOM OPTaHHM3AIHN, WMEIOIIHX
ABTOMATH3HPOBAaHHBIC BHYTPCHHHE OHW3HEC-TIPOIECCHI W MPOM3BOJUTEIBHOCTEIO TPyAa HAa TPEIIMPUSTHH.
OnpenencHa  IMOJNIOKUTENbHAs  KOPPESIMOHHAS  B3aMMOCBSI3b  POCTa  3arpar Ha  HWHPOPMAIHOHHO-
KOMMYHHUKAIIHOHHEIE TEXHOJIOTHHU U POCTa IPOU3BOAUTEIBHOCTH TPYAa Ha IPEANIPUATHH. BBIABICHA TOIOKUTETBHAS
KOPPEJSIMOHHAsT B3aUMOCBSI3b MEXKIYy POCTOM KOJUYECTBA CHEIHAIUCTOB C IMU(POBBIMH HABBIKAMH M POCTOM
MIPOM3BOJUTENHLHOCTH TPy HA MPEATIPUATHIX PETHOHA.

[TpakTudeckass 3HAYMMOCTh HWCCIICOBAHMS 3aKIIOYaeTCs B pPa3pabOTKe Mep MO0 CHCTEMHOMY Pa3BHTHIO
MPOIIECCOB MU(PPOBU3ALINN B MpeANpUHUMATENhCKOM cekTope BKO, oxBaThIBaOMUX CTUMYJIHPOBaHKUE MU(POBOIA
MOJICpHU3AIMH, PA3BUTHE PETHOHAILHOW MHU(PPOBOH MHOPACTPYKTYPHl M TMOBBIIIEHUE ITUPPOBBHIX KOMITETEHITUH
YeJIOBEYECKOr0 KanuTajia peruoHa.

B pabote nmpuMeHEHBI METO KOJIMYECTBEHHOH OIeHKH () (HheKTOB U(POBU3AINH, SKOHOMETPHYECKAst MOJICIb
MHOXXCCTBEHHON JMHEWHOW pPErpeccHd, METOABl HAONIOICHWS, W3MEPCHUS W CPaBHCHHS, JIOTUMECKUE METOJIBI
WHAYKUMM W JeAyKLUHMH, aHajlu3a U CcuHTe3a. [IpoBeAeHHBI aHalM3 M OLIEHKa OCHOBAaHbI Ha JaHHBIX bropo
HAIIMOHAJIFHON CTAaTUCTHKH ATEHTCTBA IO CTPATErHUECKOMY ITUIAHUPOBaHUIO H pedopmam PecrybOimku Kazaxcraw,
MEXTYHAPOJHBIX HCTOYHHUKOB, & TAKXKE OTKPBITHIX ITyOJIHKAINN CETH HHTCPHET.
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https://stat.gov.kz/ru/industries/economy/national-accounts/dynamic-tables/

