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Abstract

Main problem: In today’s environment, economic growth is closely tied to the adoption of
digital technologies across various reproductive processes, giving rise to the concept of the "digital
economy." Recently, there has been an increasing interest from researchers and experts in this area,
leading to a multitude of scientific and media publications. Nonetheless, even with the growing
number of studies, the understanding of digitalization processes within the economy is still at a
relatively superficial level.

Objective: This article analyzes the current level of digitalization in Kazakhstan's industry and
explores the prospects for its further development. It identifies key challenges the country faces in the
process of digitalization, including the lack of qualified personnel, the need for infrastructure
modernization, and the creation of conditions to stimulate investment in new technologies.

Methods: To comprehensively analyze the challenges and prospects of digitalization in
Kazakhstan, qualitative data assessment, analytical methods, and deduction were used, including in-
depth studies with key stakeholders, examination of international experience, and analysis of
infrastructure, educational initiatives, and regulatory frameworks.

Results and Their Significance: In conclusion, the importance of a comprehensive approach to
addressing these issues is emphasized for achieving success in the digital transformation of
Kazakhstan's economy.

Key terms: Economic system, management informatization, process automation, digital
economy, digital transformation, industrial production.

Introduction

The rapid advancement of digital technologies has transformed economies worldwide,
marking a new era known as the "digital economy." In Kazakhstan, this shift presents both significant
opportunities and substantial challenges. As the country seeks to integrate digital solutions into its
industrial processes, it faces a unique set of obstacles, including the need for skilled workforce
development, infrastructural modernization, and effective policy frameworks.

Despite the increasing recognition of digitalization's importance, there remains a gap in
understanding the core processes and implications of this transformation within the context of
Kazakhstan's economy. The complexity of implementing digital initiatives often hinders strategic
decision-making, leading to inconsistencies in progress and development [1].

This article aims to explore the current state of digitalization in Kazakhstan, identifying the
key problems that impede its growth and the potential avenues for future advancement. By examining
existing barriers and evaluating the country's readiness for digital transformation, we seek to provide
insights that can guide policymakers and industry leaders in crafting effective strategies. Ultimately, a
well-structured approach to digitalization can pave the way for sustainable economic growth and
enhanced competitiveness on the global stage.

Materials and Methods

To comprehensively analyze the challenges and prospects of digitalization in Kazakhstan, a
mixed-methods approach was employed, combining both quantitative and qualitative research
techniques. This methodology allows for a robust examination of the current landscape of digital
technologies in the country, facilitating a nuanced understanding of the issues at hand [2].

During the writing of the article, several methods were employed, including qualitative data
assessment, analytical methods, and deduction. The qualitative data assessment method involved in-
depth studies with key stakeholders, incorporating international experiences, insights from industry
experts, and representatives of technology companies. The analysis was structured around several core
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themes identified during the preliminary research, including the assessment of the skills gap and
educational initiatives necessary for developing digital competencies, evaluation of the current state of
technological infrastructure, and analysis of existing policies and regulatory frameworks that either
support or hinder efforts toward digital transformation.

At present, digitalization stands as a key strategic priority for development in numerous
countries. Leading global experts predict that by 2020, digital components will constitute a quarter of
the world economy. The adoption of digital technologies that facilitate effective interactions between
governments, businesses, and society is becoming a more expansive and dynamic endeavor [3].

Nations worldwide are implementing national digitalization strategies, including Denmark,
Norway, the United Kingdom, Canada, Germany, Saudi Arabia, India, Russia, China, South Korea,
Malaysia, Singapore, Australia, New Zealand, and Kazakhstan.

China's "Internet Plus" initiative seeks to merge digital industries with traditional sectors.
Singapore is working on establishing a "Smart Economy," while Canada is creating an ICT hub in
Toronto. South Korea's "Creative Economy" initiative emphasizes the development of human capital,
entrepreneurship, and the promotion of ICT advancements, and Denmark focuses on public sector
digitalization [4].

For Kazakhstan, the "Digital Kazakhstan" program plays a vital role. The success of this
initiative heavily relies on the involvement of government bodies, the marketplace, and the general
population in the digitalization effort. By systematically advancing the ICT sector, fostering a
supportive environment for attracting innovative digital technologies, and nurturing talented youth, the
goals set forth in the government program can be realized.

The economic growth of any nation and the attainment of sustainable economic advancement
can only occur through the development of real sectors of the economy, where the primary focus is on
production processes and the creation of high-value-added products for both intermediate and end
consumers [5].

In light of global competitive trends and progress in science and technology, along with the
shift to the fourth phase of the scientific and technological revolution, the growth of a nation's
manufacturing sector cannot be approached from a singular perspective. It is essential that multiple
subsystems participate in the production activities of industrial firms and the execution of investment
and innovation initiatives.

Considering the global trends in the scientific and technological revolution and the
development of the internet, information technologies are progressively taking on one of the most
important roles in the operations of industrial enterprises in Kazakhstan from year to year.
Nevertheless, there remain opportunities to enhance the implementation of digital economy principles
in the industrial sector. The primary issues of digitalizing the economy of industrial enterprises in the
Republic of Kazakhstan are presented in Figure 1.

The main challenges of digitalization in the economy of industrial
enterprises in the Republic of Kazakhstan.

Insufficient level of budgeting for digital management systems in

— enterprises.

The lack of a well-developed internal methodology for the economic
—) justification of digital management systems.

The lack of integration and alignment between existing IT management

» systems.

Figure 1 — Key Challenges in the Digitalization of the Industrial Economy
of the Republic of Kazakhstan
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The execution of business projects in industrial enterprises that involve an IT component often
occurs without adequate evaluation of alternatives, economic viability, and feasibility. As a result,
most [T projects face delays, budget overruns, and quality issues. On the one hand, the IT budget of an
industrial enterprise is substantial, enabling the execution of high-cost projects. However, on the other
hand, it remains insufficient to elevate the enterprise's IT infrastructure to the desired level.
Furthermore, due to the lack of a clearly defined strategic plan for IT system development, funding is
often directed towards "image-driven" and "politically motivated" projects at the expense of the core
IT department's functions [6].

Another factor influencing the digitalization of industrial enterprises is the nature of
Kazakhstan's digital technology market.

The national IT market can be characterized as relatively uncompetitive, as it does not fully
operate according to the principles of a free market economy. This leads to several negative
phenomena in the IT sector:

— A shortage of qualified professionals meeting the modern market's requirements;

— Poor technical equipment of market participants;

— Limited access to telecommunications and information dissemination channels, especially in
regional areas;

— Market participants operate with extremely low profitability;

— The market, including the IT sector, has limited capacity;

— Underdeveloped local, regional, and national telecommunications and information
dissemination infrastructure.

Moreover, a significant challenge facing the IT market is the inadequate adoption of
innovations. Analyzing the current condition and challenges of digitalization within Kazakhstan's
industrial sector enables the establishment of strategic priorities for its future growth [7].

Results

Developing a comprehensive strategy for building IT systems for digital management in
industrial enterprises should be an ongoing scientific process. This strategy must be reviewed,
analyzed, and updated annually, considering external environmental factors. A modern IT strategy
cannot be a static document that remains unchanged and unadaptable to the evolving conditions of
industrial enterprises. Instead, it should be a flexible tool for achieving strategic objectives.

The most effective approach for designing an IT strategy is the "rolling wave" method. As
illustrated in Figure 3.2, this involves setting a general direction for digitalization over the next 4-
5 years, while focusing on implementing the most critical and high-priority IT projects within the next
2 to 2.5 years.

Current IT investment initiatives aimed at industrial digitalization should encompass the
following:

— A thorough modernization and upgrade of the information and communication platforms
across all industrial enterprises.

— Scientific analysis and development of digital (information) logistics.

— Choosing partners (system integrators) who offer information, engineering, and consulting
services.

— Extensive training and retraining programs for human resources to assist teams within
industrial enterprises in adapting to innovative management systems

In the long-term (4-4.5 years), the focus of the digitalization strategy should be on the
following elements:

— Complete digitalization of management, accounting, and tax reporting systems, removing fragmented
automated systems and moving to a unified system;

— Comprehensive digitalization of the production process;

— Management of customer relationships;

— Full digitalization of all investment processes;

— Implementation of a centralized data storage system.

Discussion

In our view, the most economically efficient solution for establishing digital management
systems in Kazakhstan's industrial enterprises is the implementation of the SAP IT platform,
developed by the German company SAP AG. Currently, SAP is one of the most widely-used IT
platforms in Western markets. SAP AG ranks third among the largest software companies in the
world. The company employs tens of thousands of people and has offices in more than 50 countries.
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The system is used by over 10,000 clients across 120+ countries, and more than 10 million users work
with SAP. More than half of the world’s top 500 companies rely on SAP solutions.

The SAP system mirrors the organizational structure of various types of enterprises through
fundamental components (such as "company," "accounting unit," "corporation," and "business area")
and supports core business processes.

The strategic advantages of utilizing SAP’s electronic management information system
include:

— Added value from the high quality of information exchanged between internal and external
stakeholders (such as clients, suppliers, and subsidiaries);

— Increased efficiency of transaction processing (incoming messages that trigger file changes);

— Accelerated cash flow management due to streamlined financial transfers, contract signing
procedures, and fund management processes;

— Enhanced profitability through access to a wider range of clients and more profitable
customer segments, leveraging opportunities provided by telecommunications;

— Development of a competitive strategy by delivering better, more timely, and advantageous
offers to customers through the use of IT and telecommunications;

— Increased competence in core areas by drawing on expertise from leading companies
through electronic media;

— Faster access to information on market opportunities, suppliers, pricing, offers, and
resources.

The emergence of digital flows signifies that information and knowledge are becoming key
factors of production. Consequently, in the modern economy, IT technologies, digitalization, and the
automation of industrial processes have become critically important.

Conclusion. In conclusion, it can be stated that innovative flows lead to changes in the
traditional behavior of enterprises and economic actors, which, in turn, affects competitive conditions.
The development of the digital industry will significantly influence all other sectors. Therefore, it is
necessary to address the task of creating new industries based on digital technologies.

The main direction for the country’s development is digitalization, which involves the
integration of modern technologies into all aspects of life, necessary for Kazakhstan to become a
leader in the new world order. Currently, the population's level of computer (digital) literacy stands at
76.2 % — a commendable achievement. However, to meet the established objectives, it is crucial to
enhance this figure both quantitatively and qualitatively.

To achieve this, training programs for specialists in the digital economy should prioritize skills
in data analysis and the cultivation of creative thinking rather than simply memorizing facts and
formulas. Plans are underway to revise educational programs in line with professional standards and
the needs of the labor market in emerging high-demand areas such as data analytics, robotics, and
nanotechnology, as well as to develop highly skilled professionals in fields like artificial intelligence,
the Internet of Things, blockchain, and BIM technologies.

The modern aspects of developing the digital economy in the industrial sector of the Republic
of Kazakhstan require a significant review and enhancement. Particular attention should be paid to the
development and economic justification of a comprehensive IT strategy for enterprises, as well as the
assessment of the integration and correlation of automated and information processes. This will
significantly enhance the efficiency of production and economic activities and ensure the sustainable
competitiveness of Kazakhstan’s industry.
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AWM. TkaueBa'
"Munosanusuieik Eypasus yausepcureri, Kazakcran, [Tasnogap

Kaszakcran Pecny6imnkacbinaa uugpaanabIpyabl JaMbITYBIH NPodjeManapbl MeH
nepcrneKTHBAIAPbI

Kazipri onemzue SKOHOMHKANBIK ©CY [HUQPIBIK TEXHOJIOTHSJIAPILI OPTYpii Kebero
MpoILeCTepiHe EHTI3yMEH TBIFbI3 OainaHbIcThl, Oy "HUQPPIBIK SKOHOMHKA'TY)KBIPBIMAAMACHIHBIH
naiiga OomyprHa okenesi. JKakplHaa OyI1 canara 3epTTeyIIiiep MEH CapaniibUIapIbIH KbI3BIFYIIBUTBIFBI
apTHII, KONTEreH FHUIBIMHU XOHE Meaua OachUIbIMAApIbIH Maiiia OonmybiHa okenai. JlerenmeH, ecin
KeJe JKaTKaH 3epTTeyjiepre KapamacTaH, OSKOHOMHKalIarbl LU(pIaHABIPYy NPOLECTEPiH TYCiHY
CAITBICTBIPMAITBI TYPJIC YCTIPT JCHIeH e Kb OTHIP.

byn makamaga Kazakcran eHepkociOiH mHdpIaHABIPYILIH aFEIMAAFEl JACHTEHI TaagaHaIbl
YKOHE OHBIH OJIaH 9pi JAaMy HepcreKTUBaiapbl 3eprreneai. Lndpnanasipy mpouecinie en anabiHaa
TypFraH Heri3ri npobJemMaap, COHbIH ilIiH/e OUTIKTI Kaapiap/IblH KETiCIeyIIiIir, HHPPaKYPbUIBIMIbI
JKAHFBIPTY KKETTUITT JKOHE JKaHa TEXHOJOTHsJIApFa WHBECTULMSIIAPABI BIHTAIAHIBIPY YIIiH
XKaFannap ’Kacay epeKiIeIeHeIi.

Kazakcranna mudprasasipyablH mpodieManapbl MEH NepCIeKTHBAIAPBIH JKaH-)KAKThI TaJIIay
YIIiH JIepeKTeplli camanbl Oaramay ojicTepi, HEri3ri MyIUIell TapanTapMeH TepeHJIeTUIreH
3epTTeyJiepAl, XalblKapajblKk TKIpHOeH 3epheneyidi, coHmaii-ak MHQPaKypbUIbIMABI, OiniM Oepy
OacTamarnapblH JKOHE HOPMATHBTIK-KYKBIKTBIK HETi3Jepi Tangayabl Koca ajiFaHjia, TaljgaMabik
o/licTep MEH JICAYKIHSI Al IaIaHbUIBI.

Hotmxkenep sxoHe onapAblH MaHBI3IBUIBIFBl KOPBITHIHABLIAN Kee, KazakcTaH SKOHOMHKACHIH
mupIbK  TpaHcpopMalmsuiayna TaObicKa JKETy YIIIH OCHl MoceJeNepi IIenryre KelmeHi
KO3KapacCThIH MaHbBI3/IbUIBIFBI aTall OTIICII.

Hezizei  co30ep: DKOHOMHKANBIK JKyHe, Oackapyasl akmapaTTaHABIpy, MPOIECTEePi
ABTOMATTaHABIPY, MU PIBIK SKOHOMHKA, NP PIBIK TpaHCHOpMAITUs, OHEPKICIIITIK OHIIIPIC.

A.M. TkayeBa'
"Munosaimonnsiit EBpasuiickuii yuusepcuter, Kasaxcran, [lasnogap

IIpo0aemsbl 1 nepcnekTUBLI pa3BuTHA HUdpoBu3anuu B Pecnydnuke Kazaxcran
B coBpeMeHHOM Mupe SKOHOMMYECKMH POCT TECHO CBsI3aH C BHEAPEHHEM LHM(POBBIX

TEXHOJOTHH B Pa3IUYHbIC TPOIECCHl BOCIPOHM3BOJICTBA, YTO MPUBOJUT K MOSIBICHUIO KOHIICTIIIUU
"mudposoit sxoHoMuKH". B mociennee BpeMs K 3Toi 007acTh HaOIIOMAeTCs MTOBBIMICHHBIN HHTEpEC
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CO CTOpPOHBI HCCIIEJIOBAaTeNIed M HKCIEPTOB, UYTO MPHUBEJIO K IMOSBICHHUIO MHOYKECTBA HAY4YHBIX H
MenuiHbIX myOnukanuii. Tem He MeHee, HECMOTpSl Ha pacTyllee KOJIMYECTBO HCCIEeIOBaHUH,
IIOHUMaHHE IPOLECCOB LHU(PPOBHU3ALUKN B SKOHOMHKE OCTAE€TCSl HA OTHOCUTEIBHO ITOBEPXHOCTHOM
YPOBHE.

B nanHO# craThe aHAMM3UpPYyeTCs TEKYIIMH ypOBEeHb UH(PPOBU3AIMHM MPOMBIILICHHOCTH
Kazaxcrana u ucciegyroTcsi MEpCHEeKTHBBI €€ JalbHEHIIero pa3BUTHs. BBIAENAIOTCS KIIOYEBHIE
Ipo0OJeMbl, C KOTOPbIMH CTaJIKMBAaeTCs CTpaHa B Ipouecce Lu(POBU3ALMHU, BKIKOYAs HEXBATKY
KBaJIM(HULUPOBAHHBIX KaApPOB, HEOOXOIUMOCTh MOJACPHMU3AUUN HHOPACTPYKTYPbl M CO3JaHHE
YCIIOBUI JUIs1 CTUMYJIUPOBAHMSI HHBECTUIMN B HOBBIE TEXHOJIOTHH.

Jns BCeCTOpPOHHEro aHanmM3a MpodiaeM M mepcnekTuB nudpoBmsannu B Kaszaxcrane
WCTIOJB30BAIMCH METO/bl KaueCTBEHHOW OIEHKH JIaHHBIX, AHAJIWTHYECKHE METOABl W ACTyKITHS,
BKJIIOYasl YriyOJIeHHbIE HCCIEIOBAaHUS C KIIIOYEBBIMH 3aHHTEPECOBAHHBIMH CTOPOHAMH, HM3Yy4EHHE
MEXKJYHApOJTHOTO OTbITa, a TakKe aHalu3 HHOPACTPYKTYpPbl, O0Opa30oBATENLHBIX WHHIUATHB |
HOPMATHUBHO-TIPABOBBIX PAMOK.

B 3akmioueHue MOTUYEPKHUBACTCS BaXKHOCTh KOMIUIEKCHOTO MOJXOJA K PEIICHUI0 3THX
BOIIPOCOB JJIS IOCTH)KEHUS ycriexa B Iu(poBoii TpaHchopmarnu 3koHoMUKH KaszaxcraHa.

Kniouesvie cnosa: DxoHOMUYECKasi cUCTEMa, HHPOPMATH3aLUs YIIPABICHNS, aBTOMATU3ALMS
poreccoB, HU(poBas IKOHOMHUKA, HUPPoBas TpaHcHopMaLHs, TPOMBILICHHOE TPOU3BOACTBO.
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