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ABSTRACT. The purpose of the article is to assess and identify the possibility of developing the technological potential of Ka-
zakhstan. The research methods include a set of principles, general scientific and special approaches, and techniques of scientific
knowledge. The article proposes a methodology for assessing the technological potential of Kazakhstan developed by the author,
the advantage of which is its versatility and the ability to use private indices to assess specific components or individual elements,
depending on the objectives of the analysis, available information and the current situation in the country's economy. The article
also presents the dynamics of the introduction of innovations in industrial enterprises of Kazakhstan and identifies the industries
that are leaders in this indicator. Particular attention is paid to the technological potential of Kazakhstan through the prism of
the transformation of the sectoral structure of industrial production in the country. It is noted that the growth in the share of the
manufacturing industry and the reduction in the share of the energy and raw materials sector are noticeable. In addition, the
structure of the high-tech sector of the processing industry of the Republic is considered and it is found that the largest share is
in the production of computers, electronic and optical products. The promising directions for the development of Kazakhstan's
technological potential are separately substantiated and measures to achieve the set goals are formalized.
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OU,eHKa n pasButne TexHosiormyeckoro noteHuuasnaa KasaxcraHa: nepcneKkTnBbl n
BO3MOXHOCTU

Mepren6aesa A.T.", Ymapoga I X."*, o XyoHr Jlan?

"tOxHo-Kazaxcmarckul uccredosamernsckull yHusepcumem umeHu M. Ayszoea, LLbimkeHm, Kazaxcmar; ?YHusepcumem
¢uHaHcos u MmapkemuHza, Beem+am, XaHol

AHHOTALLUA. Llenbto cTaTbn ABASETCA OLEHKa M BbliiBIEHNE BO3MOXHOCTU Pa3BUTUSA TEXHONOTMYeCKOro noTteHumana KasaxcraHa. Metoabl
nccaes0BaHNs BKIKOYaOT Habop MPUHLMMIOB, O6LLMX HAayUHbIX 1 CNeLanbHbIX MOAXOA0B, a Tak>ke METOAOB HayUYHOro 3HaHuA. B cTaTbe npeanoxeHa
pa3paboTaHHas aBTOPOM METOAMKA OLLeHKM TEXHONOrMYeCcKoro noteHumana KasaxcraHa, npemmyLLecTBOM KOTOPOW ABAAETCS ee YHUBEePCaNbHOCTb
1 BO3MOXHOCTb UCMOJ/Ib30BaHWNA YaCTHbIX UHAEKCOB A/1 OL€HKN KOHKPETHbIX KOMMOHEHTOB WA OTAE/bHbIX 3/1IEMEHTOB B 3aBUCMMOCTY OT Liesiel
aHann3a, nMetoLLelics MHGoPMaLMM 1 TeKyLLen CUTyaLmm B 3KOHOMYMKE CTpaHbl. B cTaTbe Takke npeacTaBaeHa gMHaMuKa BHEAPEHUA MHHOBALWIA
Ha MPOMBbILNEHHbIX NpeanpuaTuax KasaxctaHa v onpeeneHbl oTpacay, SBASAIOLWMECS AngepaMu No gaHHOMY nokasatento. Ocoboe BHUMaHMe
yZleNeHo TeXHOorMYeckoMy noteHumany KasaxcraHa yepes npusmy TpaHchopMaLmm oTpacieBor CTPYKTYpbl MPOMbILLNEHHOTO NPOV3BOACTBA B
cTpaHe. OTMeyaeTcs, UTo 3aMeTeH POCT f0/v obpabaTbiBatoLLEN MPOMBILLAEHHOCTU 1 COKPaLLLeHVe A0 SHEPreTUYECKoro 1 CbipbeBOro CeKTopa.
Kpome Toro, paccMoTpeHa CTpyKTypa BbICOKOTEXHONOIMYHOTO CeKTopa nepepabaTbiBatoLLeli MPOMBbILLIEHHOCTN PecnybanKM 1 yCTaHOBAEHO, YTO
HanbonbLLas 4ONA MPUXOANTCSA Ha NMPOW3BOACTBO KOMTMbIOTEPOB, 3/IEKTPOHHOW 1 ONTUYecKor npoaykunn. OTaenbHO 060CHOBaHbI MepcrnekTUBHbIE
HanpaB/eHUs Pa3BUTUA TEXHONOTMYECKOro noteHumana KasaxcraHa n ¢popmMann3oBaHbl Mepbl MO JOCTUXKEHUIO MOCTAB/IEHHBIX LieNen.

KJ/TKOYEBbBIE CJTOBA: TexHONOMMK, NOTEHLMA, IKOHOMMKA, Ka3axcTaH, pbIHOK, MHAEKC, MPOMBILLIEHHOCTb.

KasakKcTaHHbIH, TEXHONIOTUANDIK d/1eyeTiH 6aFanay >KaHe AaMbITy:
nepcnekTUBanap MeH MYMKiHAIKTEp

MepreHn6aesa A.T.", Ymaposa I X."*, llo XyoHr Jlan?

'M.Bye308 ambiHAarsl OHmycmik Kazakcmar yHusepcumemi, LLisivkenm, Kazakcmar; 2YHusepcumem Kapel XaHe MepkemuHe,
BeemHam, XaHoU
AHgaTtna.MakanaHblH, MakcaTbl KasakcTaHHbIH, TEXHONOTUANBIK 9/EYeTiH AaMbITy MYMKIHAIrNH 6afanay >XaHe aHbikTay 60/bin Tabblnagbl.
3epTTey a4icTepi KaFmaaTTap XXMbIHTbIFbIH, Xambl fbUIbIMW XXOHE apHalbl TaCinAepai, CoHAan-aK FbiabiMK BiniM agicTepiH KamTuabl. Makanaga
KasakcTaHHbIH TEXHONOTUANBIK 9/eyeTiH bafanaysblH aBTOP 93ipfereH aficTeMeci YCbiHbIIFaH, OHbIH apTbIKWbIAblFbl OHbIH 8MOebanTbifbl XaHe
Tangay MakcatTrapbiHa, Konga 6ap aknapatka >KaHe e 3KOHOMUKACblHAAfbl afbiMAarbl Xafjainfa 6ainaHbICTbl HAKTbl KOMMOHEHTTEPAI HeMece
XeKenereH snemeHTTepai bafanay YWiH >KeKe WHAEKCTepAi navjanaHy MyMKiHAiri 6osbin Tabbinagbl. Makanaga coHpan-ak KasakcTaHHbIH
©HepPKaCINTiK KaCiNopbIHAAPbIHAA UHHOBALMANAPAbI EHFi3y CepriHi YCbIHbIAFaH XXaHe OCbl KepceTKil 6oWblHIWA Kelubacllbl 60bin TabblnaTbiH
cananap ankpiHAanfaH. Engeri eHepkacinTik ©HAIPICTIH cananblk KypblabiMbiH TpaHchopMaLumsanay npuaMackl apkbibl KasakcTaHHbIH,
TEXHOJIOTUANBIK d/1eyeTiHe epekLle Hasap ayAapblagbl. OHAey eHepKacibi yaeciHiH ecyi XaHe 3HepreTMKanblk >KaHe LWKKi3aT CeKTopbl YAECIHIH
Kblckapybl 6bakanagpl. bysaH 6acka, pecnybivkaHbliH KalriTa OHAey OHepPKaCiBiHiH XKOFapbl TEXHONOMUAbIK CEKTOPbIHbIH, KYPbIIbIMbl Kapabl XaHe
HeFyp/IbIM Ker YAecTiH KOMMbIoTepep, INEKTPOHABIK XaHe ONTUKa/blK OHIMAEP OHAIPICiHe KeneTiHi aHbikTanabl. KazakcTaHHbIH TEXHONOMMANbIK,
a/eyeTiH AaMbITyblH NepcrekTBanblk 6arblTTapbl XXeKe Heri3fenreH XXaHe KOoMblafaH MakcaTTapFa KOJ XKETKI3y XXeHiHAeri Wwapanap peciMaenreH.
TyWiH ce3gep: TexHonOrMANap, d1eyeT, 3KOHOMMKA, KazakcTaH, HapblK, MHAEKC, OHepKaCin.

INTRODUCTION. Currently, modern civilization is progress leads to the fact that many activities, industries,
at the beginning of a technological revolution based on industrial sectors, and the skills they require are becomin
"green" technologies and Industry 4.0. The rapid pace of obsolete. McKinsey research shows that more than 50% of
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the workforce worldwide is at risk of losing their jobs due
to automation, and a study by the World Economic Fo-
rum shows that 42% of the core professional skills needed
today will change significantly by 2030[1] .All these facts
convincingly prove the fact that the world economy is on
the threshold of a huge industrial era that creates new
large markets and millions of jobs, but at the same time
generates previously unknown risks, forcing countries to
develop industrial strategies to secure their place in the
new global digital economy.

The above issues are very relevant and significant for
Kazakhstan, since, firstly, the country is one of the largest
markets in the field of technological innovation in Central
Asia, which means it can compete in the global segment
of high-tech goods. Secondly, Kazakhstan is the largest
energy producer in the region, which opens up wide op-
portunities for it in the clean energy sector. Thirdly, huge
potential for development and innovation has been ac-
cumulated in the manufacturing industry; from 2015 to
2022, the volume of production in the industry increased
from 3 to 10 trillion tenge (3.5 times). The highest growth
was recorded in the metallurgical industry (from 1.1 to 4.6
trillion tenges), food (from 630 billion to 1.5 trillion teng-
es), and mechanical engineering (from 281 billion to 1.1
trillion tenges). Gross value added in the manufacturing
sector has grown over the years from 2 to 7 trillion tenge
2.

Missing or not taking advantage of the opportunity
for Kazakhstan to join the new technological wave due
to insufficient policy attention or lack of investment in
developing the skills and potential of advanced human
resources will have long-term negative consequences. 17
advanced technologies such as artificial intelligence, the
Internet of Things, and green hydrogen already represent
a $1.5 trillion market that could grow to $9.5 trillion by
2030, which is about three times the current size of India's
economy.

In this context, no doubt accelerating Kazakhstan's
transition from the second stage of development, which is
based on efficiency, to the third - development based on
innovation and knowledge, requires a structural restruc-
turing of the country's industrial system. The first step
that will allow us to begin identifying promising areas of
innovative and technological development is to analyze
and assess the current state of the country's scientific and
technological potential.

The goal is to assess and identify opportunities for the
development of Kazakhstan's technological potential.
Among the scientists who have paid significant attention
to the study of the state of scientific, technical, and in-
novative development of Kazakhstan over the past few
years, it is worth noting in particular: [3;4]. Issues of com-
mercialization of scientific and technical developments
and methods of bringing high-tech products of Kazakh-
stan enterprises to new markets were considered in their
publications by Moldabekova AT, Filipp R, Akhmatova
Z.B. [5].

In their research, scientists focus on the most pressing
and problematic issues of technological development of
the industry of Kazakhstan, such as an outdated mate-
rial and technical base, a small percentage of advanced
equipment and technologies, and limited financial poten-
tial, which does not allow financing innovative projects
at the required level. At the same time, the managerial
aspects of the introduction of advanced technologies -
the presence of a clear strategy for the most progressive
industries and industries, vectors of receipt and directions
of innovative technologies, etc. - remain insufficient-
ly studied. One of the central sources in our study was
the work of Gokhberg and Koryagina [6], Innovation and

Technology: National and Regional Development. This
work provided us with a valuable theoretical basis for
analyzing national and regional aspects of technological
development, which allowed us to develop sound recom-
mendations for Kazakhstan. The study emphasizes the
importance of a strategic approach to innovation and de-
velops concepts that have proven useful for assessing the
state of Kazakhstan's technological potential. An import-
ant contribution to our study was the reports of the World
Bank and OECD. In particular, the Global Innovation Index
2023[7] and the Science, Technology, and Innovation Out-
look 2022[8] provided up-to-date data on global trends
in innovation and technology. These sources allowed us
to benchmark Kazakhstan against international standards,
identify existing gaps, and identify key areas for improve-
ment. Shukurov and Kozhakhmetov[9], Technological In-
novation in Kazakhstan: Trends and Challenges, directly
influenced our research by providing a detailed overview
of current trends and challenges in technological devel-
opment in Kazakhstan. This research helped us to better
understand the country's internal challenges and poten-
tial, as well as assess the effectiveness of the initiatives
being implemented.

To analyze successful practices, we relied on the works
of Lee and Kim [10]. Successful Technology Initiatives
in Emerging Economies: Lessons from South Korea and
Israel, and the report by McKinsey & Company [11], In-
novative Practices in Emerging Markets: A' Comparative
Analysis. These sources provided examples of effective
technologies and innovative solutions applied in emerg-
ing economies, which allowed us to extract useful lessons
and offer specific recommendations for adapting success-
ful practices to the conditions of Kazakhstan. An import-
ant aspect of our study was the consideration of the in-
vestment climate and educational programs. The book by
Porter [12], The Competitive Advantage of Nations, gave
us a deep understanding of competitive advantages that
play a key role in shaping the investment environment.
The UNCTAD report [13], World Investment Report 2023,
provided up-to-date data on global investment trends,
which contributed to a more accurate analysis of the in-
vestment climate in Kazakhstan. Finally, Hargreaves and
Fullan [14], Professional Capital: Transforming Teaching in
Every School, and the World Economic Forum [15], The
Future of Jobs Report 2021, formed the basis for analyzing
educational programs and their impact on training per-
sonnel for the technology sector. These sources helped us
understand how education systems can support innova-
tive development and meet the needs of the technology
market. Thus, the literature used provided a rich theoret-
ical and empirical context for our study. The analysis of
these sources allowed us to better understand current
trends, identify successful practices, and develop substan-
tiated recommendations for increasing the technological
potential of Kazakhstan.

MATERIALS AND METHODS. In this study, a set of
principles, general scientific and special methods, and
techniques of scientific knowledge, determined by the
stated purpose of the article, were used to assess the
technological potential of Kazakhstan and identify oppor-
tunities for its development. In the course of the study,
modern concepts of management, scientific research
management, strategic management, as well as the works
of domestic and foreign economists devoted to the prob-
lems of managing scientific and technological progress, in
particular managing the technological potential of indus-
tries, were used. The research methods included analysis
and synthesis, which consisted of using data from statis-
tical reports, scientific publications, and specialized stud-
ies to identify key aspects and trends in the development
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of Kazakhstan's technological potential. The comparative
analysis was aimed at assessing the state of Kazakhstan's
technological potential in the context of international ex-
perience and practices of other countries. The expert as-
sessment method involved the opinions of specialists and
experts in the field of managing scientific and techno-
logical progress and strategic management to formulate
recommendations for the development of technological
potential. The case stage method included a study of spe-
cific examples of the successful implementation of tech-
nological initiatives in various sectors of the economy of
Kazakhstan and other countries. The data analysis method
involved the use of statistical and econometric methods
to process and interpret quantitative data on technologi-
cal potential and its development.

We have identified the following research objectives:

1.Assessing the current state of Kazakhstan's techno-
logical ]Potentialz Analyzing the current level of develop-
ment of the country's technological capabilities, including
infrastructure, innovative resources, and the level of sci-
entific and technological progress in key sectors of the
economy.

2.Identifying key factors influencing the development
of technological potential: Studying factors that facilitate
or hinder the development of technological potential,
such as government support, investment, educational
programs, and innovative initiatives.

3. Comparison of Kazakhstan's technological level with
international benchmarks: analysis of the country's cur-
rent situation in the context of global trends and best
foreign practices in order to identify the key advantag-
es, limitations and prospects for the development of the
technology sector.

4.Formulating recommendations for increasing tech-
nological potential: Developing proposals to improve
strategies and policies aimed at stimulating innovative
development, improving the investment climate, and sup-
porting research and development.

5.Analysis of successful examples and practices: A study
of successful cases of implementation of technological
initiatives in various sectors of the economy both in Ka-
zakhstan and abroad, to identify successful practices and
possible solutions for application in local conditions.

Thus, the study was based on an integrated approach
that combines a theoretical understanding of modern
concepts and methods with the practical application of
analysis and assessment tools, which allowed for a com-
prehensive assessment of the technological potential of
Kazakhstan and the identification of opportunities for its
development.

RESULTS AND DISCUSSIONS. First of all, it should
be emphasized that the foundation of the scientific and
technological progress of the state is its technological po-
tential. It is part of the structure of the country's overall
economic potential and includes a set of resources, tools
and capabilities that ensure the implementation of sci-
entific and technical activities. [16]. There is currently no
single approach and agreed opinion to the interpretation
of the definition of technological potential. Therefore, in
the opinion of the author, within the framework of the
conducted research, the category of "technological po-
tential" should be interpreted as the ability of the system
to transform the actual level of its production capabilities
to a fundamentally new level to meet the needs of the
market, individual economic entities and consumers that
arise in the process of evolution. At the same time, the ef-
fective use of technological potential makes it possible to
move from the traditional mode of production to a new,
more innovative, and progressive one. The analysis of the
current state of the technological potential of Kazakhstan

includes a comprehensive study of several key factors that
together form a picture of the current level of technolog-
ical development of the country. First of all, an important
aspect is the assessment of the infrastructure, which in-
cludes an analysis of the state and quality of the technical
base. This involves examining the availability and condi-
tion of modern manufacturing facilities, communications
systems, and logistics networks, as well as infrastructure
facilities such as research laboratories and technology
parks that support technology development.

In addition, it is important to take into account the level
of innovation resources, which characterizes the activity
in the field of start-ups, the availability and quality of re-
search and innovation centers, as well as the effectiveness
of state innovation support programs. Assessing the level
of innovation resources also includes an analysis of op-
portunities for the commercialization of scientific devel-
opments and the introduction of new technologies into
practical activities, which can significantly affect the com-
petitiveness of the national economy.

Another critical element is the level of scientific and
technological progress in key sectors of the economy. This
includes a study of the degree of integration of advanced
technologies into production processes and an analysis of
successful examples of the implementation of innovative
solutions and their impact on overall economic indicators.
The analysis should cover such industries as information
technology, energy, mechanical engineering, agro-in-
dustrial complex, and other key sectors of the economy,
which can serve as indicators of the overall level of tech-
nological development.

Thus, a comprehensive approach to assessing the
technological potential of Kazakhstan allows not only to
identification of current achievements in this area but also
to determine the main areas for further development, in-
cluding the need to improve infrastructure, strengthen
support for innovative initiatives, and increase the level
of scientific and technological progress in key industries.
Identifying key factors that influence the development of
technological potential is an important part of the analy-
sis aimed at understanding the dynamics of technolog-
ical progress. This study covers both positive and nega-
tive aspects that can promote or, conversely, hinder the
growth of technological potential. One of the main factors
Is government support, which includes various forms of
funding and incentives aimed at stimulating scientific re-
search and innovation. It is important to consider both
direct funding of scientific and technological projects and
indirect measures, such as tax incentives for companies
developing new technologies or government grants for
research. The quality and effectiveness of government
support can significantly affect a country's ability to de-
velop and implement advanced technologies.

Investment is another significant factor that plays a
key role in the development of technological potential.
The study should include an analysis of the volume and
sources of private and corporate investment in technol-
ogy start-ups and innovative projects. The availability of
capital for research and development is directly related
to the possibilities for the implementation of new techno-
logical solutions and their commercialization.

Educational programs also play an important role in the
development of technological potential. The effectiveness
of educational institutions in training qualified specialists
capable of working with new technologies and imple-
menting them in practice has a significant impact on the
level of technological progress. The analysis should cover
both higher education in science and technology and pro-
grams for additional training and retraining of specialists.

Innovative initiatives, including start-ups and new
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technology companies, are another key factor. The study
should consider the level of activity in the start-up sector,
the presence of incubators and accelerators that facilitate
the development of new ideas, as well as the interaction
between scientific institutions and businesses to imple-
ment innovations in various sectors of the economy.

To assess the technological potential of Kazakhstan, the
methodology is proposed, which includes the following
stages:

1g.Formation of a database for calculating integral indi-
cators of technological potential in the context of various
industries. The source of information for each selected
block is the official statistical collections of the republic.

2. Formation of a matrix of initial data [X]:

X1 . le e Xim

X21 X2]' X2m
X = :

X . Xz‘j . Xim

(X1 oo Xy e X

where j is the number of features (j = 1, 2, .., m); i is
the number of blocks for which it is advisable to carry out
a study of the technological potential (i = 7, 2, .., n); X, is
the value of the j-feature characterizing the state of the
i-block of the technological potential.

3. Calculation of partial indices of a specific sub-block,
which characterize the level of a certain aspect of each
block of techpological potential: for stimulating indica-

i A . . . X;imin
tors: K, = x— ,fordestimulating indicators Ka = =3

4. Calculation of summary partial integral indices char-
acterizing certain aspects of the technological potential
for the j-sub-block of the i- i-block using the formula for
the geometric mean of partial integral indices.

Ksum.part.int.ij = 7\n/}'{part.int.1 X Kpart.int.2 X Kpart.int.m

5. Calculation of group integral indices that character-
ize certain aspects of technological potential using the
formula of the geometric mean of summary partial inte-
gral indices.

6. Calculation of the general integral index of techno-
logical potential using the formula of the geometric mean
of two group integral indices that characterize certain
blocks.

7. Ranking of the obtained results using partial, group,
and general indices.

8. Determining the class of the level of technological

ing the technological potential of Kazakhstan using this
methodology within the framework of one article, so we
will only outline some key points.

The processes of introducing innovations in the indus-
trial sector of Kazakhstan were characterized by clearly
expressed positive trends (Fig. 1). Since 2015, there has
been a steady increase in the introduction of new techno-
logical processes and an increase in the number of names
of mastered production of innovative products.

2015 a0me 2020 2031 2022 2023 2024 2023

3000
4000
3000
2000
1000

0

u Im plem entation of new technological processes

Figure 1. Dynamics of innovation implementation
at industrial enterprises of Kazakhstan, units
Note — compiled by the authors.

Structural analysis of the implementation of innova-
tions in the industrial sector showed that this process was
most active in the mechanical engineering, food, chem-
ical, and petrochemical industries. The implementation
of innovations by industrial enterprises of Kazakhstan
through the use of new technological processes in pro-
duction was most active in the manufacturing industry [5].
Thus, in 2015-2025, on average, 97.5% of the total num-
ber of these processes in the industrial complex belonged
to this sector. The transformation of the sectoral structure
of industrial production in the country demonstrates the
technological potential of Kazakhstan and the dynamics
of its development. Thus, the growth in the share of the
manufacturing industry and the reduction in the share
of the energy and raw materials sector are noticeable. It
should be noted that in recent years, the share of the
high-tech sector has grown most dynamically among the
manufacturing industries in the country. Over the spec-
ified period, it increased by an average of two to three
times and was at the level of 15-30% of the total industrial
output (see Table). 2.

Table 2 - Share of high-tech products in the struc-
ture of industrial production in Kazakhstan

potential using the general integral index by the assess- . Years
ment scale (Table 1). Indicators 1990 12003 | 2025

Table 1 - Classification of the level of technological |Industrial output, total, % including: 100 | 100 | 100
potential of Kazakhstan. high-tech industry 103 | 154 | 303
N2 | Technological potential level Meaning from it:

class aerospace engineering 1,0 | 1,5 | 25

' Critical K< 0,200 pharmaceuticals 16 | 27 | 35
I Low 0,201 <K< 0,400 office and computer equipment 21 | 47 | 73
I Satisfactory 0401 <K< 0,600 communication equipment 19 | 23 | 102
v Average 0,601 <K< 0,800 medical equipment 37 | 42 | 68
v High 0,801 <K< 1,000 other industries 89,7 | 84,6 | 69,7

Note — compiled by the authors.

The presented methodology is universal and its value

lies in the fact that partial indices for blocks and sub-

blocks can be selected depending on the assessed indus-

try, available information, and the tasks facing the asses-
sor.

It is not possible to fully present the results of assess-

Note — compiled by the authors.

According to the Eurostat classification, the high-tech
sector includes such areas of economic activity as the
production of basic pharmaceutical products and medi-
cines, the production of computer, electronic and optical
equipment, as well as the manufacture of satellite, tele-
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communications and related equipment. Based on data
from the Agency for Strategic Planning and Reforms of
the Republic of Kazakhstan, an analysis of the structure of

Kazakhstan's high-tech manufacturing sector for the pe-
riod 2020-2025 was carried out, the results of which are
presented in Table 3.

Table - 3. Structure of the high-tech manufacturing industry in Kazakhstan, %.

Indicators 2020 2021 2022 2023 2024 2025
Industry, total 100,0 100,0 100,0 100,0 100,0 100,0
High-tech activities, including: 4,23 4,05 4,14 3,98 3,97 4,23
Production of computers, electronic and 1,94 2,20 2,07 2,09 2,28 2,55
optical products
Production of basic pharmaceutical 0,70 0,85 0,76 0,80 0,81 0,77
products and preparations
Production of satellite, telecommunications, 1,59 1,00 1,31 1,09 0,88 0,91
and related equipment

Taking into account the results of the analysis, accord-
ing to the author, in order to develop and strengthen the
technological potential of Kazakhstan, it is advisable to
implement the state industrial policy in three directions:
the formation of the foundation of the seventh techno-

Note — compiled by the authors

logical order; development of the service sector within
the framework of the sixth technological structure and a
gradual transition from the fifth to higher orders based on
the country's raw material advantages.

Gradual transition

Figure 2. Promising areas for the development of Kazakhstan's technological potential.

Implementation of initiatives and projects within the
three areas noted in Fig. 2 will help achieve progressive
proportions between intellectual potential and other re-
sources in the economy of Kazakhstan, as well as support
the transition to creating competitive advantages in high-
tech industries.

Implementation of the designated initiatives and proj-
ects involves the implementation of the following priority
steps:

- provision of state financial support to industrial en-
terprises for the implementation of scientific research and
development, which will contribute to the restoration of
the factory scientific sector and enhance the implementa-
tion of scientific and technical results in industrial produc-
tion processes;

- creation of favorable conditions for industrial en-
terprises to finance research and development related to
their production activities, which requires reducing the tax
burden on innovatively active business entities;

- development of a system of patent and licensing
structural divisions at industrial enterprises to increase the
protection of intellectual property.

Comparison of Kazakhstan's technological potential
with international standards includes a comprehensive as-
sessment of the country's position in the context of glob-
al trends and best practices of other countries. Against
the backdrop of global leaders such as the United States,

Note -compiled by the authors.

China, South Korea, and the European Union, Kazakhstan
demonstrates a growing interest in the introduction of
innovative technologies, but the level of implementation
of advanced solutions in the country remains lower. In
particular, in the field of artificial intelligence and other
high technologies, Kazakhstan is already taking its first
steps, but the scale and depth of its initiatives are sig-
nificantly inferior to those observed in leading countries.
An important aspect is the technological infrastructure.
Leading countries of the world have highly developed
scientific laboratories, technology parks, and innovation
centers, which contribute to rapid technological prog-
ress. Kazakhstan is also taking steps in this direction by
creating technology parks and research centers such as
Astana Hub and Nazarbayev University. However, the
level of infrastructure development in Kazakhstan still re-
quires significant improvements to reach the standards
of world leaders. This requires additional investment and
modernization of existing resources. Scientific research in
Kazakhstan is in the stage of active growth but has not
yet reached the level characteristic of advanced countries.
The number of publications in leading scientific journals,
the number of patents, and international recognition of
research in Kazakhstan remain below the indicators of
leading countries such as the United States and Germany.
Increasing funding for scientific research and active coop-
eration with international scientific communities can help
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improve the situation.

In the area of educational programs, Kazakhstan also
emphasizes training qualified specialists, which is reflect-
ed in the activities of educational institutions such as
Nazarbayev University. Despite these efforts, the educa-
tion system in Kazakhstan requires modernization and
adaptation to modern requirements. This will allow grad-
uates to acquire the necessary skills and knowledge to
work in the rapidly developing technology sector, which
is important for strengthening the country's position.

Therefore, a comprehensive assessment of Kazakhstan's
technological potential, taking into account international
benchmarks, indicates that the country has significant op-
portunities for further technological and innovative de-
velopment. However, to reach the level of world leaders,
it is necessary to focus on expanding and modernizing the
technological infrastructure, increasing funding for scien-
tific research, adapting educational programs, and intro-
ducing successful international practices. These measures
will strengthen Kazakhstan's technological potential and
bring it closer to the levels of leading countries.

First of all, it is necessary to develop and implement
more flexible and targeted strategies to support innova-
tive development. This may include the creation and im-
plementation of national programs aimed at developing
key high-tech industries, such as artificial intelligence,
biotechnology, and nanotechnology. It is important to
ensure the integration of these programs with education-
al institutions and research centers in order to create an
ecosystem conducive to the generation and commercial-
ization of innovative ideas. It is also necessary to consider
the possibility of introducing tax incentives and subsidies
for companies investing in research and development,
which stimulates the private sector to actively participate
in innovation processes.

Improving the investment climate is another key task. It
is necessary to create a more predictable and transparent
investment environment, which includes simplifying reg-
ulatory procedures and reducing administrative barriers.
It is important to introduce measures aimed at protect-
ing the rights of investors and ensuring their confidence
in long-term investments. To attract foreign investment,
Kazakhstan should be actively promoted as an attractive
place for business, offering favorable conditions and in-
centives for international investors. The creation of spe-
cial economic zones and technology parks that will offer
investors additional benefits and resources can also be
considered.

Support for scientific research and development re-
quires an integrated approach, including increasing fund-
ing for scientific projects and developing cooperation be-
tween scientific institutions and industry. It is necessary
to create conditions for interdisciplinary research that will
contribute to the generation of new knowledge and tech-
nologies. An important aspect is also the development of
mechanisms for the commercialization of scientific devel-
opments, which will allow researchers and entrepreneurs
to effectively transform scientific achievements into prac-
tical innovations. For this purpose, programs to support
start-ups funded by scientific grants and venture capital
can be introduced. In addition, greater attention should
be paid to international cooperation in science and tech-
nology. Participation in international scientific projects
and networks facilitates the exchange of knowledge and
experience and improves the quality of scientific research
and its compliance with international standards. Estab-
lishing partnerships with foreign universities and research
centers can be an important step in implementing best
practices and technologies. An example of the successful
implementation of technological initiatives in Kazakhstan

is the digitalization project for the agro-industrial com-
plex. In this project, the introduction of innovative solu-
tions, such as crop management systems and soil data
analysis, significantly increased the efficiency of agricul-
tural production. These technologies, developed and im-
plemented within the framework of the national program,
demonstrated how digitalization can improve results in
key sectors of the economy.

Another significant example is the creation and devel-
opment of technology parks, such as Astana Hub, which
has become a center for startups and innovative proj-
ects. This technology park provides startups with access
to the necessary resources, mentoring support, and in-
vestments, which contributes to their development and
successful commercialization of innovative ideas. The use
of the technology park model and its structures, adapted
to the specifics of local conditions, can serve as a guide
for the creation of similar initiatives in other regions of
Kazakhstan.

Among foreign examples, successful practices from
South Korea and Israel can be highlighted. South Korea,
thanks to its strategy in the field of technological devel-
opment, has been able to achieve significant success in
the field of information technology and electronics. The
country actively uses strategies to support startups and
innovative companies, including tax incentives and grants,
as well as the creation of innovative clusters. Israel, in turn,
is known for its achievements in the field of startups and
high technology, which was made possible by state sup-
port, as well as the presence of a favorable investment en-
vironment and a high concentration of scientific research.

Successful practices from these countries can serve as
examples for Kazakhstan in developing strategies to sup-
port technological initiatives. For example, introducing el-
ements such as special economic zones for start-ups and
innovative companies, as well as grant and tax incentive
systems, can help accelerate technological development
in the country. In addition, the creation of innovation cen-
ters and science parks that support start-ups can help de-
velop local initiatives and attract additional investment.

CONCLUSION. The study confirmed that Kazakhstan
has significant technological potential, which is currently
not fully realized. In particular, this concerns such key in-
dustries as energy, manufacturing, and information. The
country's technological potential has significant oppor-
tunities for growth and development, but this requires
further improvement of infrastructure and stimulation of
innovative initiatives.

The most important factors influencing the develop-
ment of technological potential, such as government
support, investment in research and innovation, and ed-
ucational programs, have been identified. Effective use of
these factors can significantly increase Kazakhstan's com-
petitiveness in the international arena.

The analysis showed that although Kazakhstan has po-
tential, its current achievements in technology and inno-
vation are inferior to international standards. To achieve
competitiveness at the global level, it is necessary to in-
tegrate the best practices of other countries and adapt
them to local conditions.

Based on the analysis, recommendations were formu-
lated for the further development of Kazakhstan's tech-
nological potential. These include strengthening gov-
ernment support for innovative projects, improving the
investment climate, developing scientific and educational
institutions, and introducing advanced technologies in
key sectors of the economy.

A study of successful examples of implementing tech-
nological initiatives both in Kazakhstan and abroad al-
lowed us to identify effective practices and approaches
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that can be adapted to local conditions. These examples
serve as a guide for future strategies and will help opti-
mize the process of implementing innovations. Thus, the
study confirms the need for a comprehensive approach
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CLUSTER ANALYSIS OF THE DEVELOPMENT POTENTIAL OF YOUTH ENTREPRENEURSHIP
IN RURAL AREAS OF KAZAKHSTAN

Bolysbayeva A."*, Tasmaganbetov A.", Bolatova B.", Baituova L.?
'K. Zhubanov Aktobe Regional University, Aktobe, Kazakhstan; 2NJSC “S. Seifullin Kazakh Agrotechnical Research University’,

Astana, Kazakhstan

ANNOTATION. Depending on the level of development of demographic, economic, and infrastructural resources, the potential

for youth entrepreneurship in rural areas may vary between regions. Identifying these differences will enable the development and
implementation of more locally adapted support measures for young entrepreneurs. Therefore, the aim of this study is to deter-
mine the potential for youth entrepreneurship development in the regions of the Republic of Kazakhstan through cluster analysis
based on their socioeconomic and infrastructural indicators. A literature review resulted in the development of a set of indicators
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