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Abstract. This article analyzes approaches to the definition of digital technology and
digital economy. The authors analyze the views of researchers and offer their own definition
of the concept of "digital economy". The main attention is focused on the State Program
"Digital Economy of Kazakhstan", its goals, content and significance for solving the problems
of the country's socio-economic development. The purpose of the article is to study the
existing theories and practical and methodological approaches of the digital economy, and on
this basis to substantiate the conditions for the formation and development trends of the digital
economy in the Republic of Kazakhstan. Currently, the whole world is embraced by the idea
of digital transformation, and in many countries digitalization is a strategic development
priority. There is a rapid development of a new digital technological revolution, associated
with fundamental changes in all socio-economic institutions, and sometimes even with the
formation of new ones. The ongoing technological changes bring certain challenges for
economic science, when the previous theoretical concepts formed in the pre-digital era stop
working. The digital economy, which is also called the information, network, digital,
technotronic, electronic economy, is mainly based on information technology, with the
introduction of new forms that provide growth opportunities. Innovations in information
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technology, computer networks, telecommunications and transportation systems facilitate the
international movement of capital, goods, services, people, ideas and cultural values. The
widespread introduction of digital technologies will give impetus to the development of
traditional basic industries by ensuring productivity growth and increasing their
competitiveness, including in the international market. Thus, as a result of digitalization, the
growth of domestic exports to foreign markets will be ensured both in the primary industries
and in the agro-industrial complex, which, in turn, will lead to an increase in the capitalization
of the largest manufacturing companies.

Keywords: digital economy of Kazakhstan, digitalization, digital technologies,
digital economy, digitalization, information and communication resources (ICT), web
economy
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KA3AKCTAH 9KOHOMUKACBIHBIH CAJTAJIAPBIH HU®PJIAHABIPY

AnHoTanus. by Makanaza nuQpIbIK TEXHOJIOTHS MEH HUQPIBIK YKOHOMHUKAHBI
aHBIKTAy TCUIEp] TanjaHa bl. ABTOpiap 3epTTEYLIUIEpAiH MiKipJepiH Tajaaarn, «IH(pIIbK
SKOHOMHKa» YFBIMBIHA ©31HIIK aHblKTama Oepeni. bactel Hazap «KasakcTaHHBIH IH(PIIBIK
SKOHOMHKAChl» MEMJIEKETTIK OarjapiiamMachblHa, OHBIH MakcaTTapblHa, Ma3MyHBl MEH
eJIMI3/IiH 9JIeyMEeTTiIK-OKOHOMHKAJIBIK IaMy MceJieIepiH My 1eri MaHbI3bIHA ay1apbLI/Ibl.
MakanaHslH MakcaTtbl — HUQPIBIK IKOHOMHKAHBIH KOJIJAHBICTaFbl TEOPHsUIapbl MEH
MPAKTUKAJBIK JKOHE OIICTEMENIK TOCULIepiH 3epiaeney »xoHe ochl Herizge Kasakcran
Pecrry6nmkachIHIaFb! HUQPITBIK 5KOHOMHUKAHBIH KAJIBIIITACYbl MEH JaMy TEHACHINSIAPBIHBIH
mapTrapelH Herizney. Kasipri yakeITra OyKinm omem IHQPIBIK TpaHCchOpMaIys HISSCHIH
KaOblIayJa JKoHE KOITEreH enaepac MU(PIaHAbIpy AaMyAbIH CTPATETHSUIBIK OaChIMABIFBI
Oonmbln  TaOBUTAZBI. bBapniblKk  oeyMETTIK-5KOHOMUKAIBIK HHCTHTYTTapAarel TyOereiinmi
©3repiCTepMEH, KeHae TINTi KaHaJIapbIHBIH KAJIBINITACYybIMEH OailIaHBICTBI XKaHa IH(PIIBIK
TEXHOJIOTHSUIBIK PEBOJIONMSHBIH KapKbIHABI JaMybl Oailikamazapel. JKyprizimim jkaTKaH
TEXHOJIOTHSUIBIK ©3repicTep SKOHOMHKAJIBIK FhUIbIMFA Oenrisii Oip KUBIHIBIKTAp TYFbI3a/bl,
Oyn ke3ne uudpraHgblpyra AEHIHrT J9yipAe KalbINTaCKaH OYpPBIHFBI  TEOPHSUIBIK
TYKBIpBIMIAMaiap ©3 OKYMBICBIH TOKTaTafgbl. AKMApaTTHIK, KENMK, HUPPIBIK,
TEXHOTPOHABIK, OSJIEKTPOHABI SKOHOMHMKA JEN T€ aTalaThlH LUQPIBIK SKOHOMHKA ©cCy
MYMKIH/IIKTEpiH KaMTaMachl3 eTeTiH jkaHa (opmaiapisl €Hri3y apKbUIbl HeTi3iHeH
aKmapaTThlK ~ TEXHOJIOTHSJIApFAa  HETI3NEeNreH.  AKNApaTThlK  TEeXHOJIOTHsUIApAaFrbl,
KOMIBIOTEPIIIK  JKENJIepAETi, TEJICKOMMYHUKAIUAIAD MEH KONiK  JKyHelepiHaeri
WHHOBALMSIAp KaIUTAIBIH, TayapllapAblH, KbI3METTEPHiH, aJamIapAblH, HAesIap MeH
MOJICHH  KYHIBUIBIKTAP/BIH  XaJBIKAPANBIK  KO3FAJbICBIH  keHumgerexi.  Lludpisik
TEXHOJIOTHsUIAp/Abl KEHIHEH eHri3y OHIMIUIIKTIH eCyiH KaMTaMachl3 €Ty JXOHE OJIapiblH
Oacekere KaOUICTTLIIMH apTTHIPY, OHBIH 1IIIH/E XaIbIKapaJIbIK HAPBIKTA J]a IOCTYPIli 6a3aibIK
cajamapbl JambITyFa ceprin Oepeni. Ocbutaiiina, TUPPIAHABIPY HOTHKECIHAE MIMKI3aTThIK
cananapfa Jia, arpOeHEpKACINTIK KEIIeH/E I€ CHIPTKbl HapbIKTapFa OTAHABIK JKCIIOPTTHIH
oCyl KaMTaMachl3 eTulemi, OwI e3 Ke3eriHae ipi OHIeylli KOMIaHWsIapIbIH
KalUTaJIAaHABIPYBIHBIH YIIFAIObIHA OKENE/I.
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MUP®POBU3AIINS OTPACJEN YKOHOMUKHA KA3AXCTAHA

AHHOTanusi. B [JaHHOW cTaThe aHANM3HUPYIOTCS MOAXOIBI K OMPEICICHUIO
IU(PPOBOY TEXHOJNOTUH U IUPPOBONW SKOHOMHKH. ABTOPBI HMPUBOIAT AHAIU3 B3TJISI0B
uccienoBaTeled W NpeaaraloT  COOCTBEHHOE OINpeJlelieHHe MOHATUS  «uudpoBas
skoHOMHKa». OCHOBHOC BHHMaHUE aKIeHTHpyercs Ha [ocymapcrBenHon I[Iporpamme
«udpoBoit sxoHomMuku KaszaxcTaHay, ee LENAX, COACPKAHUU W 3HAUCHUH JJI PCIICHUS
3a1a9 COIMAIbHO-DKOHOMUYECKOTO Pa3BUTHS CTpaHBL. Llenpio cTaTbu SBISIETCS M3YUCHHE
CYIIECTBYIOIINX TCOPHUH M MPAKTHKO-METOM0JIOTHIECKUX MOIX0I0B MU(PPOBOH SKOHOMHUKH,
1 Ha 3TOH OCHOBE 0OOCHOBAHWMSI YCIOBHHA (POPMHUPOBAHUS U TSHACHIIUH pa3BUTHUS ITUGPOBOI
skoHOMHKH B PecnybOnmke Kazaxcran. B Hacrosimee Bpems wupeeld IMQPpOBOit
TpaHchopMaMi OXBadeH BECb MHP M BO MHOTHX CTpaHaX HU(POBU3AIUS SBISIETCS
CTpaTeTHIeCKUM TIPHOPUTETOM pa3BHTHA. [IpOMCXOIUT CTpEeMHUTENHHOE pPa3BUTHE HOBOM
IU(PPOBON TEXHOJOTHYCCKOW PEBOJIOIHH, CONPSIKCHHOE ¢ KapAWHAIBHBIMU U3MCHCHUSMU
BO BCEX COIMATHbHO-IKOHOMUYECKUX HHCTUTYTAX, a MOPOU TaKe U ¢ POPMHUPOBAHUECM HOBBIX.
[Mpoucxonsiue TEXHONOTHYECKHE HM3MEHEHHUS! NPHHOCAT OINPEJENICHHbIC BBI3OBBI JUIS
HSKOHOMHYECKOH HayKH, KOI/a TpeXHHE, C(HOPMHPOBaHHBIE B JOUM(PPOBYIO IIOXY
TEOpeTHYECKHEe KOHLENIUH TepecTaioT padoTarh. L{ndposas sKOHOMHUKA, KOTOPYIO TaKXKe
Ha3bIBAIOT HMH(OPMAIMOHHOW, CETeBOH, LU(POBOI, TEXHOTPOHHOH, O3JIEKTPOHHOU
SKOHOMHKOH, B OCHOBHOM, OCHOBaHa Ha MH()OPMAIIMOHHBIX TEXHOJOTHAX, C BHEIPEHUEM
HOBBIX (opMm, oOecneunBaOIUX BO3MOXKHOCTH pocTa. VHHOBammM B  00JacTH
HHPOPMAMOHHBIX ~ TEXHOJIOTHH, KOMIBIOTEPHBIX  CeTeH, TeNeKOMMYHHUKAIMd U
TPAHCIOPTHBIX CHUCTEM CIIOCOOCTBYIOT MEKIYHAPOTHOMY IBIKCHUIO KamUTaja, TOBApOB,
yCIyT, JIoned, uaed W KyJbTYpPHBIX IleHHOCTeH. [loBcemecTHOe BHenpeHHe NMH(POBBIX
TEXHOJIOTUI TPUAACT HMITYJIbC DPA3BUTUIO TPAJWIIMOHHBIX 0a30BBIX OTpacicii MyTeM
obecrieueHHst pocTa MPOU3BOJUTEILHOCTH, TIOBBIIICHHSI UX KOHKYPEHTOCIIOCOOHOCTH, B TOM
Yycle HAa MEKIYHApOIHOM pbIHKe. Takum o0Opa3oM, B pesynbTare IudpoBu3anuu Oyaer
00eCIeYeH POCT OTCUYCCTBECHHOTO IKCIIOPTA HA BHEIIHUE PBHIHKU KaK B CHIPHEBBIX OTPACIIIX,
TaK ¥ arpolpOMBIIIJIEHHOM KOMIUIEKCE, YTO, B CBOIO O4Yepelb, HPUBEAET K POCTY
KaIUTaJIU3aIMH KPYTHEHIITNX TPOU3BOICTBCHHBIX KOMITAHH.

KuoueBble cioBa: mudpoas s3koHomuka Kazaxcrana, mudpoBuzanusi, mudpoBsie
TEXHOJIOTHH,  [U(poBas  OSKOHOMHKA,  AWKUTANU3AINS,  WHPOPMANMOHHBIE U
KoMMyHUKaImonnele pecypebl (UKT), Be6-sxoHOMEKA

Introduction

Digital and communication technologies cover all economic, social and political
spheres. Modern international corporations highlight the development of digitalization as the
most important indicator of socio-economic success not only in their activities, but also in the
global economy as a whole. The Republic of Kazakhstan at the present stage is actively
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working on the development and quality of communication networks. President of Kazakhstan
Kassym-Jomart Tokayev said at a government meeting: “If now we allow a slowdown in
work, including on the digitalization of the economy, we will talk about this important
problem, we will simply fall behind.”

The country is only developing strategies for creating its own digital market and
remains an area with as yet untapped potential. Meanwhile, the changes taking place in the
global economy at the present time are, on the one hand, a serious challenge, and on the other
hand, new opportunities for finding Kazakhstan's specialization in the global digital
environment and forming on this basis the directions for modernizing the traditional economy
(Aubakirova, 2020).

Empirical and theoretical research methods (namely, observation, analysis, synthesis,
deduction and induction) of this issue led to the following conclusions: the state can provide
a “digital leap” in the country through the accelerated development of specific technologies.
In such cases, the state assumes the role of an investor that determines the key, most promising
areas of financing, and also invests in the fundamental conditions for success, such as
education and retraining of personnel:

— to increase their personnel, intellectual, technological advantages in the digital
economy,

— create a modern regulatory framework for the introduction of digital technologies
in all areas of the economy,

— take measures to ensure the information security of the state, business and citizens;

— to provide support and create favorable conditions for those companies that have
become carriers of developments and competencies in the field of digital technologies, are
actively involved in the processing and analysis of large data sets, and are following the path
of digitalization of production;

- it is necessary to create an infrastructure for the digital economy based on public-
private partnerships, remove barriers and not interfere with business, which will allow the
digital economy to develop itself, as well as increase the output of specialists in the field of
the digital economy and achieve universal digital literacy;

- develop a digital code, or a comprehensive law that will regulate the issues of the
digital economy (Bell, 1999: 352).

Through the transition to digitalization, the country can solve the main economic
problem: the transition from the “raw” economy to non-commodity exports.

Economists began to single out the digital economy as a separate category in the 90s
of the XX century. The term "digital economy" (digital economy) was proposed by business
analyst Don Tapscott (in some sources - Tapscott) in 1995 (Drobot, 2019).

He interprets the digital economy as an economic activity, which is defined through
the network consciousness (networked intelligence) and directly depends on virtual
technologies.

In 2010, the European Commission prepared the document "Digital Agenda for
Europe" (Digital Single Market Strategy) as part of the "Europe 2020" strategy (Kolchinskaya,
2019). The important "Digital Agenda for Europe" was reflected in the creation of a single
digital market (Digital Single Market). The first step was taken by Denmark - it created the
post of ambassador in digital companies. Other states have followed this path. At present,
there are already 22 so-called "cyber ambassadors" and a new term "TechPlomas" has
appeared.

Today, more than 15 countries around the world are implementing national
digitalization programs: Denmark, Norway, Great Britain, Canada, Germany, Saudi Arabia,
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India, Russia, China, South Korea, Malaysia, Singapore, Australia, New Zealand and
Kazakhstan.

The most prominent example of a digital privatization approach is Singapore. Thus,
in 2014, the state initiated the development of the Smart Nation concept and invited business
and the expert community to cooperate in order to refine and implement it.

China, in its Internet Plus program, is integrating digital industries with traditional
ones. Singapore is building a Smart Economy, Canada is building an ICT hub in Toronto,
driven by ICT. And South Korea in the Creative Economy program focuses on the
development of human capital, entrepreneurship and the dissemination of ICT achievements,
while Denmark focuses on the digitalization of the public sector.

In recent years, several synonyms of the digital economy have been used, namely:
the Internet economy, the new economy, the web economy, the digitalization economy (as
amended as of November 25, 2019). In general, the digital economy is understood as the
production, sale and supply of goods and services using computer networks.

The digital economy is a kind of market for subjects of the economic system, in
which one, several or all stages of economic processes are carried out using information and
communication technologies (ICT); one of the manifestations of economic freedom,
innovativeness and the level of development of the modern economy (Megatrends, 2003).

Digital transformation is a qualitative and quantitative revolutionary change,
covering not only individual digital transformations, but also a fundamental change in the
entire structure of the economy, in embedding new value creation centers in the sphere of end-
to-end digital processes and digital resources.

The digital economy is already a reality, and for the successful functioning and
survival of a business in the new conditions, a reconfiguration of the theoretical concepts of
management and its tools is required. Therefore, it is necessary to identify the main challenges

and directions for the digital transformation of economic systems.

Table 1 - Key factors of digital transformation of the economy

Factor of digital
transformation
of the economy

Factor characteristic

Impact on the conditions and ways of
doing business

Internet
connected
mobility

Departure of business and the population
in Cyberspace due to the development of
mobile technologies, the Internet

Formation of new forms of doing
business (virtual companies), reducing
the transaction costs of doing business
(in particular, the costs of coordination,
information search), changing the forms
of interaction with the client

Datification

The exponential growth of the amount of
information used by mankind

The transformation of data into a key
factor in the production of the economy
and a revenue-generating asset of digital
business, accompanied by a change in
traditional  business models, the
formation of new tools for generating
profit

Computerization

Growth in computing power

Improving the efficiency of managerial
decisions by accelerating

Development of | Simplification of the processing of large | Improving the efficiency of the
digital amounts of information. company, automating  operational
technologies processes, reducing costs

including

artificial

intelligence
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Speed. Significant acceleration of economic | Rejection of traditional forms and
processes. methods of management, such as project
management, which does not allow
making  operational =~ management
decisions.

Ecosystem. Formation of an environment that | Transition to ecosystem business models
provides for complex conditions for the | providing business diversification
development of innovative processes and
digital technologies, their interpenetration.

Networking. The spread of network technologies due to | Formation of new business models and

which its own effect arises when the
behavior of one economic agent affects
the value of the service that other agents
receive from using this service.

cost structures of the company

Currently, there is a rapid development of a new digital technological revolution,
associated with fundamental changes in all socio-economic institutions, and sometimes even
with the formation of new ones.

The state program “Information Kazakhstan-2020”, approved in 2013, became the
foundation for the digital transformation of the economy of Kazakhstan. It contributed to the
development of the transition to the information society, the improvement of public
administration, the creation of institutions of "open and mobile government", the growth of
the availability of information infrastructure not only for corporate structures, but also for
citizens of the country (Matkovskaya, 2020).

However, the rapid development of information technologies on a global scale
dictates its own rules and Kazakhstan is taking the next step - developing a new state program
"Digital Kazakhstan", which was launched in 2017. The adopted program launched the third
stage of industrialization in Kazakhstan in 2018, which involves the formation of the industry
of the "digital age", meaning the increasing automation of production processes, the
development of the latest technologies.

The key areas of the "Digital Kazakhstan" Program are: "Digitalization of economic
sectors", "Transition to a digital state", "Implementation of the digital Silk Road",
"Development of human capital", "Creation of an innovation ecosystem", Table 2.

Table 2 - Description of the key areas of the Program

Direction Transformation

of | transformation of traditional sectors of the economy using breakthrough
technologies that will increase labor productivity and lead to an increase in

capitalization

Digitalization
economic sectors

the | digitalization of state bodies, reduction of paper workflow, involvement of

citizens in government

Transition to
digital state

Implementation of | development of a high-speed and secure infrastructure for data transmission,

the Digital Silk | storage and processing

Road

Development of | creation of a creative society for the transition to new realities — the knowledge
human capital economy

Creation of an | creating conditions for the development of technological entrepreneurship and
innovation strong ties between business, science and the state

ecosystem

The digital economy is viewed from the perspective of creating new markets based
on the introduction and use of ICT, Figure 1. (Negroponte N. Knopf, 1995)
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This will give an impetus to the Kazakhstani economy and help to move from a raw-
material orientation of exports to non-commodity ones through knowledge-intensive
industries that contribute to the opportunities of the ICT sphere.

Increasing
competitiveness

[ Development of ]

. New markets ]
The interests of the [

country in the field of
information economy

[ Economic growth ]

Figure 1- Tasks of digital transformation in the Republic of Kazakhstan at the present stage

[ Non-commodity ]

[ Protection of ]

Successful implementation of this Digital Kazakhstan Program will mean the
following achievements:

1. Increasing the level of labor productivity to the level of the TOP-30 countries of
the world in each of the priority sectors.

2. Competitive export production in priority sectors.

3. Exit of the capitalization of the largest companies of the Republic of Kazakhstan
to a fundamentally new level.

4. Developed local e-commerce.

5. Reducing the share of the shadow economy to a level comparable to the TOP-30
countries of the world (Decree of the Government of the Republic of Kazakhstan dated
December 31, 2019)

The driving force behind the digitalization of Kazakhstan is the public sector. We are
talking about the creation by the state of a favorable environment for the comprehensive
development of innovations, financing the development of digital infrastructure, providing a
legal framework for the digitalization of the business environment and the adaptation of
industrial enterprises to the latest technologies. In the development of a new technological
platform, an important place is given to the formation of promising national clusters, which
will accelerate the development of modern business competencies, the transition to the
generation of own knowledge and technologies. The basis of the digitalization of the economy
is the digital transformation of production.

In 2017, 7 pilot enterprises were selected for the digitalization of industry, the
creation of "model digital factories", on the sites of which it was planned to further introduce
digital technologies through express diagnostics and special surveys. In 2018, the technologies
required for them were identified as part of a technology audit, and in 2018-2020 they were
provided with state support to promote projects.

In 2017-2020, thanks to Kazakhstan’s cooperation with Honeywell, which is
involved in key projects in the oil and gas, chemical and metallurgical industries, the latest
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solutions related to cybersecurity, digitization and industrial automation were introduced. To
create a unified information environment and adapt advanced digital solutions, enterprises are
in contact with world leaders — Dassault Systemes, Micromine, Wencomine, Sight Power,
vendors Microsoft, Wonderware.

At the moment, enterprises have introduced digital technologies into various
processes, but to a greater extent, the modernization process is characterized by partial
digitalization (tables 3 and 4).

Table 3 - Indicators of digitalization of enterprises, 2022

Indicator Industry number of enterprises surveyed
Mining | Mechanical | Metallurg | Oil and gas | Energ | Chemical
industry | engineering | y/9 industry/1 | y /4 industry/
/13 /27 3 5
Number of 24 21 6 23 8 13
automated business
processes
Number of 10 13 6 7 2 2

enterprises ~ where
there is a service

responsible for

automation

Number of 15 19 11 17 6 6
systems/software

implemented

Number of 7 11 3 5 0 3
enterprises providing

for the cost of
training of workers
in the field of
digitalization

The technical readiness of Kazakhstani enterprises for the transition to digital
technologies is largely determined by the basic level of production automation (Table 4) and,
in particular, by the availability of APCS (automatic process control system), PDM and ERP
systems (enterprise resource management system), ASKUE (automated system of commercial
accounting of energy resources), MES (production management system), MRO (maintenance
and repairs), electronic document management, where there is an industry difference in the
context of 2020-2022. Table 4 shows that enterprises are experiencing difficulties in the
implementation of digital technologies, the main reasons are: outdated equipment, high costs
for the implementation of information systems, lack of ICT specialists.

Information | mining industry mechanical engineering Metallurgy
system 2020 | 2021 2022 2020 2021 2022 2020 2021 2022
year. | year. | year. year. year. year. year. year. year.
ACY TII 1 4 7 - 1 1 - 2 7
ACKYD 1 1 5 - 1 1 1 2 8
ERP 1 3 5 2 2 7 1 4 6
MES - 2 - 1 2 1 - 1 2
TOuP - - 3 - 1 1 1 1 2

Table 4 — Information systems implemented by enterprises in 2020-2022
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One of the targets for using digitalization is to increase operational efficiency by up
to 15 % and build analytics that allow you to quickly find the causes of deviations and track
how they are eliminated.

Enterprises benefited most from digital transformation adjustments only when
effective technology adoption was combined with changes in work and production processes.
Along with the achievement of safety, enterprises were striving for production efficiency.

There are several most important aspects of digital transformations of subjects: a new
generation of workers, the formation of a digital supply chain, and adjustments to the rules for
managing operational performance. Digital technologies empower already employed workers
and eliminate the difficulties caused by the lack of qualified specialists. New technologies
make it possible to predict a stop in the operation of equipment, which enhances the safety
and reliability of its use. Visualization of analytical data makes it possible to consider
situations in real time, calculate the transparency of processes, lay the foundation for
optimizing and eliminating bottlenecks that hinder the growth of enterprise performance.

The barriers that hinder the digital transformation of the industry are caused by:

— limited cyber security,

— unauthorized access,

— data leakage;

— difficulties in the need to comply with digital standards and norms;

— limited providers of solutions for new technologies;

— low competence of employees in the field of IT;

— problems with financial resources for investing in digitalization,

— sufficient infrastructure for digitalization, a clear idea of the benefits of its
development.

The speed of digital transformation is influenced by the scale and specifics of
production, industry affiliation, the work of individual structural units and the coherence of
their interaction.

The most important problems hindering the digitalization of enterprises in
Kazakhstan are the insufficiency of enterprises with the necessary resources for this: human
resources (lack of specialists with the required qualifications) and financial (lack of necessary
funds, difficulties in attracting external financing). It is impossible to ignore the fact that many
enterprises lack internal motivations for the development of digital technologies, which
characterizes shortcomings in the corporate governance system.

Factors affecting the speed of implementation of digital technologies are divided into
the internal capabilities of the subject and interest.

Internal capabilities of the enterprise:

— the existence of a strategic conclusion and the availability of real resources for its
implementation, which is characterized by management skills and the quality of management
processes;

— competencies of personnel (not only IT-specialists, but other specialists) required
for digital transformations, and efficient distribution of labor resources, taking into account
skills and knowledge.

Incentives for the introduction of digitalization:

— the level of competition in the industry, motivating the management of enterprises
to increase labor productivity;

—access to digital technologies, market accessibility, ease of lending for investments;
understanding the economic benefits of digitalization;

— the ability to achieve flexibility in entering and exiting projects, taking into account
the riskiness of investments in new technologies;
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— the flexibility of labor legislation in terms of the redistribution of resources, the
availability of additional tax and regulatory privileges.

The state, working with these factors, can manage enterprises, strengthening their
competitiveness through digitalization.

In-house capabilities and additional interest in digitalization open up the possibility
of a progressive movement towards transformation. At the same time, even in a situation with
the availability of the required resources, enterprises are faced with internal resistance, lack
of desire to adjust business processes, and problems in combining new technologies with
already established solutions (Republic of Kazakhstan dated December 12, 2017).

Many managers are confident that digitalization will create additional jobs, and not
reduce their number, they do not see the expansion of their opportunities that new technologies
provide.

A technological breakthrough is achievable only in tandem between the state and
business.

Digitalization has an impact on all sectors and will lead to a change in the structure
of the economy of Kazakhstan as a whole by diversifying and unlocking the potential of non-
primary industries, stimulating start-up activity and opening up “new industries”. At the same
time, the degree of influence of digital technologies in different industries is heterogeneous
— the greatest potential for creating value is expected within the traditional sectors of the
economy of Kazakhstan, including the commodity sector, but fundamentally new
opportunities for creating value in electronic commerce, the IT sector and the financial
industry are also opening up.

Businesses should focus on key transformational aspects such as the emergence of a
new generation of workers, the creation of a digital supply chain, and the adjustment of how
they manage their operational performance. Due to updated digital technologies, the
capabilities of employees are increasing and the problems of a lack of competent specialists
are being resolved faster. Thanks to predictive assessments of failures in the functioning of
equipment, the safety and stability of industrial assets is enhanced. Beneficial visualization of
the accumulated analytical base increases the validity of decisions made in real time.
Processes covering all areas of activity of an industrial entity become more transparent, create
the basis for increasing efficiency and eliminating “weak spots” that reduce its overall
performance.

The most important problems hindering digitalization are the insufficiency of
enterprises with the necessary resources for this: human resources (lack of specialists with the
required qualifications) and financial (lack of necessary funds, difficulties in attracting
external financing). It is impossible to ignore the fact that many enterprises lack internal
motivations for the development of digital technologies, which characterizes shortcomings in
the corporate governance system.

Digitalization requires investments, as a result of which enterprises should formulate
tactical and long-term goals, both short-term and long-term, form a roadmap and business
case to increase the required digital knowledge. As part of pilot projects or implementing
solutions based on machine learning and artificial intelligence on a small process perimeter,
using big data analytics, enterprises should test the technology and calculate the economic
effect. To solve the identified tasks, it is necessary to attract foreign consultations from
equipment suppliers, IT companies and consultants (Zemtsov, 2019).

Enterprises need comprehensive support: from information and analytical
equipment, promotion of innovative business initiatives, methodological and financial
assistance to the launch of products both on the local and foreign markets.
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In the Republic of Kazakhstan, there are projects adapted to the specific technological
needs of specific enterprises. They need independent expertise both at the stage of initiation
and at the stage of project implementation. Therefore, an important constraint is the lack of a
systematic, methodological approach and conditions for establishing the level of
innovativeness of projects, an autonomous external analysis of their technical quality, which
makes it possible to determine the degree of its innovative component, to organize an expert
assessment of the manufacturability of projects.

The potential for digitalization of industrial entities from the standpoint of increasing
their competitiveness has not been realized significantly. A positive contribution to
technological modernization was most often provided by relatively low-cost and standard
solutions (cloud technologies, services, information systems, automated systems for planning
and managing internal production resources).

To activate the digital modification of the industry of Kazakhstan, only targeted
measures that promote specific enterprises or projects, instructive coercion of enterprises is
not enough, since this will help to simulate the desired changes. Systematic actions are needed
to ensure the use of relevant digital technologies: the formation of a favorable business
climate, tax incentives to improve the efficiency of technological modernization and high-
quality corporate governance, and increase investment in the growth of personnel
competencies.

Digital transformation is a key direction in the technological development of
industry; it is a global trend in the competitiveness of industrial enterprises and the most
important driver of their development.
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