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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influencing youth entrepreneurship in rural areas. Quantitative data for each indicator was collected and analyzed using data from
the Bureau of National Statistics of the Agency for Strategic Planning and Reforms of the Republic of Kazakhstan and the National
Bank of the Republic of Kazakhstan. The cluster analysis resulted in the identification of regional groups. The strengths and weak-
nesses of each group were identified, and their potential for developing youth entrepreneurship in rural areas was assessed. Based
on these identified strengths and weaknesses, recommendations for encouraging young entrepreneurs were developed.

KEY WORDS: youth entrepreneurship, rural entrepreneurship, young entrepreneurs, rural areas, clusters of regions by the level
of potential for the development of youth entrepreneurship, level of youth entrepreneurship.

KasakcraH aiiMaKTapblHbIH, aybl1AbIK YXepJepiHae XKacTap KacinkepiriH AaMbITy aa1ey-
eTiH K/1acTepiK Tanaay canbiCTbipMabl Tangay

Bonbic6aesa A.', Tacmaran6etos A.', Bonatosa B.", /1. BaiityoBa®

K. Xyb6aHos ameiHdarsl Akmebe eHipaik yHusepcumemi, Akmebe, Kazakcmar; C.Celigpynnur ameiHdars! Kazak
azpomexHukasblk 3epmmey yHugepcumemi” KeAK, Acmara,Kazakcma

AHAATNA. [lemorpadusanbik, 3KOHOMUKaNbIK >KaHe MHPPaKypbINbIMAbIK pPecypcTapiblH amy AeHreliHe 6alinaHblCTbl 06bICTap apacbiHAa
ayblAbIK XXepaepAe xactap KacCinkepAiriH gaMmbiTy aneyeTi boibiHIWa bipkaTap avbipMmalublabikTap 60aybl MyMKiH. Onapgbl aHbiKTay >KeprinikTi
Xaffanfa HeFypibiM BeliiMaenteH xac Kacinkepaepai kongay ic-lapanapbiH a3ipaen, icke acbipyfa MyMKiHAIK 6epei. byn 3epTTey KyMbICbIHbIH,
MakcaTbl — KnacTepAik Tangay apkbiabl KasakctaH Pecnybimkachl 06bICTapbIHbIH, 91€YMeTTiK-3KOHOMMUKaNbIK XaHe UHPPaKypPbIIbIMAbIK KepceT-
KiLLUTEPiHiH, Heri3iHge onapAblH XacTap KaCinKepiriH AaMbiTy a1eyeTiH aHbIKTay. OAebuneTTepsi Tangay HOTUXKECIHAE ayblaablk Xepaepaeri xactap
KacinkepiriHe biknan eTeTiH MHAMKATOpap >XaHe KepCeTKIUTep XMbIHTbIFbl KypacTblpbliAbl. Opbip kepceTKiw 6owublHLWa caHAblk aepekTep Ka-
3aKcTaH Pecnybaunkachl CTpaTernsblk Xocrnapaay xaHe pepopmanap areHTTiri ¥ATTbiK cTaTUcTKa 6ropockl xaHe KasakcraH Pecnybankach! ¥aT-
Tblk, baHki ManiMeTTepi Heri3iHAe XMHACTbIPbIIbLIN, Tangay xacanbiHabl. Knactepnik Tangay HaTvxeciHAe 0b/biC TonTapbl aHbIKTanAbl. Opbip Kna-
CTepre ToH KYLUTI X®aHe 8/1Ci3 XaKTapbl aHblKTasbiM, 0ONapAblH, ayblaAblk Xepaepae >acTtap KacinkepAiriH gambiTy aneyeTi 6afanaHipl. AHblKTanfaH
apPTbIKLWbINBIKTAP MEH /i3 XaKTapbiHa Heri3gene OTbIpbI, Xac KaCinkepaepAi bIHTanaHabIpy 60WbIHWAa YCbIHbICTAP 33ipAeHAi.

TYWIH CO3AEP: xacTap KacinkepAiri, ayblAgblK KaCIMKepAiK, Xac Kacinkepaep, aybliAblk Xepaep, XacTap KaCinkepAiriH AambITy aneyeTi AeH-
reni 6owblHLWa 06/1bICTap KnacTepaepi, actap KacCinkepAiriHiH, AeHreni.

KﬂaCTeprlﬁ daHa/In3 noTeHLUunasia pa3BUTna MoJioge>xkHoro npegnpmHumarte/ibCtBa B
CeJ/IbCKUX MEeCTHOCTAX permoHoB KasaxcraHa

Bonbic6aeBa A.", TacmaraH6etos A.', Bonatosa B.", /1. Baiityosa2

TAKMIBUHCKULT pe2UuoHaNbHBIL yHusepcumem um. KKybaHoea, Akmobe, Kazaxcmar; 2HAO «Kasaxckuli azpomexHuyeckuti
uccnedosamensckuli yHusepcumem umeHu C.CeligpynnuHa», AcmaHa, KazakcmaH

AHHOTALLUA. B 3aBMCMMOCTM OT YPOBHSA pa3BuUTUA AeMorpaduueckmx, SKOHOMNYECKNX U MHPPACTPYKTYPHbIX PeCypCcoB MOTEHLIMan MoJso-
JEXHOro NpeanpuUHMMAaTEbCTBA B CEIbCKON MECTHOCTU MOXKET BapbMpPOBaThCA MeXAY pervMoHaMu. BbiiBaeHne 3TUX passinymin No3BOAUT paspa-
60TaTh U BHeapUTb Honee afanTMpPOBaHHbIE K MECTHbIM YCIOBUAM Mepbl MOAAEPXKKM MONOAbIX NpeanpuHMMaTenei. Mo3ToMy Lenblo JaHHOro
nccnesoBaHns ABASETCA ONpeAeneHne NoTeHLana pasBuTusa MONOAEXHOTO NPeanpuUHMMaTeNbCTBa B permoHax Pecny6imnku KasaxcraH nocpes-
CTBOM K/1aCTEPHOTO aHa/an3a Ha OCHOBE VX COLMasbHO-3KOHOMMYECKUX U MHPACTPYKTYPHbIX NokasaTenen. B pesynbtate ob630opa avtepatypbl
6blN cocTaBneH Habop rmokasaTenew, BAVAIOLWMNX Ha MONOAEXHOE MPeAnPUHUMATENbCTBO B CENbCKON MECTHOCTU. KomyecTBEHHbIEe AaHHble No
KaXZoMy rnokasaTento 6blav cobpaHbl 1 NpoaHaaM3MpoBaHbl C UCMONb30BaHWEM AaHHbIX BIOPO HaLMOHaNbHOW CTaTUCTMKKU AreHTCTBa Mo cTpa-
Ternyeckomy niaHnpoBaHuto 1 pepopmam Pecnybamnkm KasaxctaH n HauvoHanbHoro 6aHka Pecny6ankm KasaxcraH. B pesynbTtate knactepHoro
aHanu3a 6bln BbleNeHbl pervioHanbHble rpynmbl. bbiav onpeseneHbl cuabHble 1 crabble CTOPOHbI KaXA0oW rpynmbl, @ Takyke OLLeHEH X NOTEeHLM-
an Ans Pa3BUTUA MONOAEXKHOTO NPeANPUHMMATENbCTBA B CENbCKON MECTHOCTU. Ha OCHOBE BbISIBIEHHbIX CUJIbHBIX U C1abbix CTOPOH Bbinv paspa-

60TaHbl PEKOMEHAALMM MO NOOLLPEHVIO MOJOAbIX MPEANpPUHUMAaTENEN.

K/TFOYEBbIE C/IOBA: MonogexHoe npeAnpuHMMaTenbCTBO, CeNlbekoe NpeAnpuHMMaTenbCcTBO, MOJIOAbIe MPeAnpUHMMaTENH, cenbekas MecT-
HOCTb, K/lacTepbl PEFMOHOB MO YPOBHIO NOTEHLMaNa Pa3BUTUA MOJIOAEXHOTO NPeANPUHUMATENbCTBE, YPOBEHD MOJIOAEXHOTO NPeAnpuUHMaTeIb-

CTBa.

INTRODUCTION. The success of an entrepreneurial
activity depends not only on the entrepreneur himself,
but also on the geographic location in which it is carried
out. Local resources play a crucial role in the success of
youth entrepreneurship. In addition to the traits of entre-
preneurs, the conditions for conducting entrepreneurial
activities, such as local workforce, natural environment
and infrastructure, and financing channels, are all import-
ant development factors.

Besides the differences in entrepreneurial activities be-
tween countries, there may also be differences between
different regions within the same country. Due to differ-
ences in population, geography, and socioeconomic char-
acteristics, the dynamics of youth entrepreneurship vary
between urban and rural areas and between different re-

ions. Each region may possess its own resources needed
or entrepreneurial development, and entrepreneurs can
utilize these resources to take advantage of opportunities
and achieve success [1]. Furthermore, such entrepreneur-
ial incentives may exist simultaneously in multiple regions.
Therefore, in entrepreneurship research, it is essential to
group different regions into clusters and analyze them.

Cluster analysis is widely used in entrepreneurship re-
search. This analytical method is often used in the study
of entrepreneurial ecosystems, entrepreneurs, or types of
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entrepreneurship [2]. It can help us identify the strengths
and weaknesses of rural entrepreneurial ecosystems in
different regions and help create new opportunities for
the development of youth entrepreneurship in areas
based on abundant resources. This study aims to identi-
fy the potential for youth entrepreneurship development
in regions of the Republic of Kazakhstan through cluster
analysis, based on socioeconomic and infrastructure in-
dicators.

By clustering indicators of human resources, innovation,
and financial resources in different regions, our research
makes several scientific and practical contributions to re-
search on rural youth entrepreneurship. First, this study
collected data on the regional distribution of socioeco-
nomic resources influencing youth entrepreneurship. Sec-
ond, based on the similar socioeconomic characteristics of
youth entrepreneurship, different regions were grouped
into clusters. Furthermore, based on the strengths and
weaknesses of each cluster, we propose recommenda-
tions to promote youth entrepreneurship development.
These research findings can be used not only for theo-
retical research but also for practical applications, such as
regional activities to promote youth entrepreneurship.

MATERIALS AND METHODS OF RESEARCH. In this
study the following methods were employed:
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Document analysis. A review of scientific literature and
statistical data related to youth entrepreneurship and ru-
ral entrepreneurship, at the regional and national levels
was conducted. Based on this, a set of key factors and
indicators for cluster analysis was developed.

Statistical Analysis. Cross sectional data on youth en-
trepreneurship indicators in rural areas were collected
and analyzed from the Bureau of National Statistics of the
Agency for Strategic Planning and Reforms of the Repub-
lic of Kazakhstan and the National Bank of the Republic of
Kazakhstan.

Cluster Analysis. Cluster analysis was performed us-
ing the Python programming language. Cluster analysis
grouped regions based on the similarity characteristics
of entrepreneurship indicators. Quantitative data were
standardized. A two-stage clustering procedure was em-
ployed. The elbow method based on the k-means algo-
rithm was used to test and determine the number of clus-
ters. Due to the small sample size, hierarchical clustering
was used. Euclidean distance was chosen to calculate the
distance between the analyzed objects. The Ward method
was used to merge clusters. The stability of the grouped
regions was tested using the k-means method. The re-
sults show that cluster analysis of entrepreneurship at the
regional level enables us to make recommendations to
support young entrepreneurs based on potential factors
in each region.

RESULTS AND THEIR DISCUSSION. Doing business
in areas with a high proportion of R&D investment can
provide many opportunities for rural entrepreneurs. This
enhances the attractiveness of the local entrepreneurial
ecosystem, which in turn attract entrepreneurs or young
people with entrepreneurial intentions from other ar-
eas. As a result, this contribute to the revitalization of
rural areas [3]. A large number of studies have shown that
the impact of human capital is not only reflected at the
individual level (i.e., the entrepreneur level), but the lo-
cal residents' education level also affects the success of
entrepreneurs [4]. In the literature on entrepreneurship,
one of the main indicators of infrastructure is the quality
of roads and internet accessibility. Digital access, as one
of the external factors affecting entrepreneurship, can in-
crease the number of new entrepreneurs [5]. The existing
literature presents a number of views on the impact of
regional unemployment on entrepreneurship. First, a high
unemployment rate may leads to a lack of other means of
livelihood for individuals, encouraging them to start en-
trepreneurial activities. This means that a high unemploy-
ment rate will increase the number of new entrepreneurs.
However, some studies argue that a high unemployment
rate does not necessarily bring economic opportunities
for entrepreneurship. In this regard, areas with low unem-
ployment rates are characterized by strong demand and
superior entrepreneurial conditions. The impact of unem-
ployment on entrepreneurship may also depend on the
level of economic development of the region. That is, in
regions with higher economic indicators, unemployment
has a positive impact on entrepreneurship, conversely,
in regions with slow economic growth, unemployment
has a negative impact [6]. Insufficient start-up capital for
young entrepreneurs is one of the man barriers. Among
the main obstacles to the integration of youth into entre-
preneurship, one of the most significant is the difficulty
of attracting start-up capital and limited access to finan-
cial resources [7]. In this study, based on the research of
Stuetzer et al. (2018) current bank accounts per capita in
financial institutions are considered as indicators of ac-
cess to financial capital. In addition to its long-term stable
correlation with economic growth [9], fixed capital invest-
ment can also impact overall entrepreneurial activity in
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the early stages [10]. Therefore, this study included fixed
capital investment indicators for each region.

The study also considered the proportion of rural youth
population in each region, as this is the foundation for fu-
ture youth entrepreneurship. Because regions with a larg-
er proportion of young population have greater poten-
tial for entrepreneurship development, especially in the
long term. Previous studies have found the link between
demographic structure, entrepreneurship, and economic
growth. According to them countries with a high propor-
tion of youth population tend to have higher levels of en-
trepreneurship, but slower economic growth [11].

Based on a literature review, we developed a set of in-
dicators to assess the potential for youth entrepreneur-
ship development at the regional level. For the regional
quantitative data for each indicator, data from the Bureau
of National Statistics of the Agency for Strategic Planning
and Reforms of the Republic of Kazakhstan [12] and the
National Bank of the Republic of Kazakhstan [13] were
used (table 1).

Table 1 — Assessment indicators for youth entrepre-
neurship development potential in regions
Indicator

Level of development
of youth entrepreneur-
ship

Indicator description

Youth entrepreneurship rate

Proportion of educated population
Proportion of youth population

Human capital

Economic
ment

develop- | yoth unemployment rate

Number of internet users (regardless
of geographic location)

Current bank accounts per capita
Per capita fixed capital investment

R&D expenditure as a percentage of
GDP

Internet infrastructure

Financial capital
Investment activity

Innovation potential

Note: Compiled based on [12; 13] data sources

The regions with the highest youth entrepreneurship
activity were Ulytau (16.2%), Almaty (11.9%), Karaganda
(10.6%), Zhambyl! (10.3%), Mangystau (10.1%), Kyzylorda
(9.7%), and Turkistan (9.6%) regions.

These regions also lead in the proportion of youth pop-
ulation. Regarding education level, the regions with the
highest rates were North Kazakhstan (55.3%), Kostanay
(53.2%), Pavlodar (53.2%), Akmola (52.6%), Abai Region
(51.6%), West Kazakhstan (51.6%), and East Kazakhstan
(51.0%) regions. The regions with the highest youth un-
employment rates are Ulytau (4.2%), East Kazakhstan
(4.1%), West Kazakhstan (4.0%), Akmola (3.9%), Kyzylorda
(3.8%), Zhambyl (3.7%), and North Kazakhstan (3.7%) re-
gions (table 2).

Compared to other regions, Kostanay (97.6%),
Karaganda (97.2%), Turkistan (96.3%), Mangystau (94.7%),
Aktobe (93.5%), and Akmola (93.4%) regions have a higher
number of internet users.

The regions with the highest values of current bank
accounts per capita are Atyrau (369500.9), Karaganda
(278772.8), Mangystau (216998.1), and Aktobe (215060.6)
regions. These regions, especially Atyrau (4769.5), and
others such as Aktobe (2078.9), Karaganda (2011.4),
Mangystau (1637.3), and West Kazakhstan (1784.2) regions
also have higher per capita fixed capital investment. In
terms of the R&D expenditure as a percentage of GDP,
Mangystau (0.345%), Abay (0.22%), East Kazakhstan
(0.22%), and Zhambyl (0.17%) regions have relatively high
percentages (table 3).
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Table 2 - Youth entrepreneurship and unemployment rates, and human capital

Youth entrepreneur- | Proportion of youth | Proportion of educated | Youth unemployment
ship rate, % population,% population,% rate, %

Abay region 8,0 24,10 51,60 3,4
Akmola region 6,1 26,90 52,60 3,9
Aktobe region 8,8 28,60 48,90 1.4
Almaty region 11,9 28,30 49,10 2,7
Atyrau region 6,5 30,20 45,60 3,0
West Kazakhstan region 7,7 27,30 51,60 4,0
Zhambyl region 10,3 30,00 45,80 3,7
Zhetisu region 74 26,90 42,60 2,4
Karaganda region 10,6 27,00 50,10 1,8
Kostanay region 6,0 26,30 53,20 3,0
Kyzylorda region 9,7 30,10 39,00 3.8
Mangystau region 10,1 30,70 43,20 2,4
Pavlodar region 57 25,70 53,20 1,7
North Kazakhstan region 4,6 24,20 55,30 3,7
Turkistan region 9,6 31,20 39,00 2,1
Ulytau region 16,2 27,80 48,00 4,2
East Kazakhstan region 6,0 23,80 51,00 41

Note: Compiled based on [12] data sources

Table 3 - Indicators of infrastructure development, innovation potential, financial factors, and investment

activities in regions

(rgardissofgecaraphic | R0 bendiure g | Curent bark accouns | Per caie e cop-

Abay region 84.8 0.22 139808.30 1382.3
Akmola region 934 0.11 142882.90 1002.4
Aktobe region 93.5 0.07 215060.60 2078.9
Almaty region 92.7 0.06 41642.70 614.4
Atyrau region 86.3 0.01 369500.90 4769.5
West Kazakhstan region 82.8 0.04 202529.50 1784.2
Zhambyl region 87.9 0.17 92520.60 4144
Zhetisu region 90,9 0.04 101670.90 890.4
Karaganda region 97,2 0.11 278772.80 2011.4
Kostanay region 97.6 0.05 185687.90 660.1
Kyzylorda region 89.3 0.05 145615.30 829.5
Mangystau region 94.7 0.34 216998.10 1637.3
Pavlodar region 91.0 0.03 207853.70 1085.0
North Kazakhstan region 915 0.11 172831.40 1017.6
Turkistan region 96.3 0.06 40259.20 5324
Ulytau region 89.0 0.00 185509.80 920.2

East Kazakhstan region 90.5 0.22 201550.60 1043.3

Note: Compiled based on [12; 13] data sources

Before analysis, we standardized the collected quanti-
tative data using z-scores. The Elbow method was used to
test the possible number of clusters. The results showed
that setting the number of clusters to 3 was more appro-
priate.

Using Ward's method to conduct hierarchical cluster
analysis, we obtained the following results. For the con-
sidered entrepreneurship indicators, we identified a clus-
ter structure consisting of three groups. Each of these
groups has its own strengths and weaknesses, which is
crucial for the development of youth entrepreneurship. A
comprehensive analysis of the factors identified in each
group allows us to determine the priority resources of
each ecosystem that constitute the entrepreneurial po-
tential of the region (Figure 1).

Table 4 - Comparison of variable means (centroids)

among clusters

WWW.IAAR-EDUCATION.KZ

Indicator F p-value
Number of internet users (regardless of | 0.50 0.6196
geographic location)
R&D expenditure as a percentage of GDP| 0.81 0.4649
Proportion of educated population,% 12.79 | 0.0007
Youth unemployment rate, % 3.08 0.0778
Youth entrepreneurship rate, % 7.53 | 0.0060**
Proportion of youth population,% 10.97 | 0.0014***
Current bank accounts per capita 13.02 | 0.0006***
Per capita fixed capital investment 9.05 | 0.0030***
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Figure 1 - Cluster analysis dendrogram of youth entrepreneurship development potential in regions of
Kazakhstan.
Note: The authors used the Python programming language (SciPy, Matplotlib library).

The three clusters identified by the study have their
own advantages and can serve as the basis for formulat-
ing youth entrepreneurship development strategies. The
first cluster is youth labor force and youth entrepreneurs,
the second cluster is human capital, namely professionals,
and the third cluster is demographic and economic con-
ditions. When developing youth entrepreneurship devel-
opment programmes, the specific advantages and disad-
vantages of each region must be considered.

The first cluster includes Ulytau, Zhetisu, Jambyl,
Kyzylorda, Almaty, and Turkistan regions. As mentioned
above, the population structure of the second cluster is
dominated by young people, and there are a large num-
ber of young entrepreneurs. The youth unemployment
rate is relatively low. This indicates the presence of a large
number of young people in the region, which contributes
to the further development of youth entrepreneurship. At

the same time, it can also be seen that there are some
conditions in the region that can enhance the entrepre-
neurial willingness of young people. That is to say, the
large number of young entrepreneurs can be attributed
to the well-developed entrepreneurial culture in the re-
gion. Because entrepreneurial culture can enhance young
people's interest in becoming entrepreneurs [14].

The second cluster includes Pavlodar, Kostanay, Akmo-
la, North Kazakhstan, West Kazakhstan, Abay, and East
Kazakhstan regions. One of the advantages of this cluster
is human capital, namely the availability of the necessary
workforce to promote the development of youth entre-
preneurship. According to data, almost all regions of this
cluster have high youth unemployment and low youth en-
trepreneurship rates, and a high proportion of educated
population.

Table 5 — Regional clusters and characteristics based on youth entrepreneurship development potential in

rural areas
Cluster -1 Regions with high levels of youth entrepreneurship and demographic potential to its further
development.
Regions Almaty, Turkistan, Ulytau, Zhetisu, Zhambyl, and Kyzylorda regions

Description and recommen-
dations for the development
of youth entrepreneurship

Both the level of youth entrepreneurship and the proportion of the youth population are rela-
tively high. The youth unemployment rate is average across all clusters. This creates a favorable
demographic foundation for the further development of youth entrepreneurship.

Cluster — 2

The advantage of this cluster — human capital — creates favorable conditions for the develop-
ment of youth entrepreneurship.

Regions

Pavlodar, Kostanay, Akmola, North Kazakhstan, West Kazakhstan, Abay, and East Kazakhstan
regions

Description and recommen-
dations for the development
of youth entrepreneurship

This cluster has a high concentration of resources, indicating its entrepreneurial potential can
be further developed. Human capital to form the teams needed to develop youth entrepreneur-
ship. However, the level of youth employment and entrepreneurial activity is relatively low. This
suggests the need to integrate young people into the labor market through entrepreneurship.

Cluster -3 Regions with high demographic and economic potential are conducive to the development of
youth entrepreneurship.
Regions Atyrau, Mangystau, Aktobe, and Karaganda regions

Description and recommen-
dations for the development
of youth entrepreneurship

There are favorable demographic, financial, and investment conditions for youth entrepreneur-
ship. Young people make up a significant proportion of the next generation of young entrepre-
neurs. Indicators measuring access to financial capital are at a high level. Furthermore, regions
have sufficient investment opportunities to provide the resources and infrastructure for start-
ups. The average level of youth entrepreneurship activity suggests that, leveraging established
advantages, youth entrepreneurship has further development potential.

Note: Compiled by authors
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High unemployment rates may increase the potential
workforce, however, at the same time it can hinder in-
novation and expansion if the skills of available workers
do not match the actual needs of small businesses [15].
This could be explained by the need to further realize
the regions' entrepreneurial potential or by the fact that
the existing workforce's skills do not meet entrepreneurs'
needs. To determine which option is more realistic, future
research should analyze data on higher education attain-
ment and specializations.

The third cluster includes Atyrau, Mangystau, Aktobe,
and Karaganda regions. This cluster possesses favorable
demographic, financial, and investment conditions con-
ducive to youth entrepreneurship. The high proportion
of youth population indicates the region's potential to
developing future young entrepreneurs. One of the key
resources for youth entrepreneurship is access to financial
capital, which can increase opportunities for young peo-
ple in rural areas to engage in entrepreneurial activities
[16]. In addition, the high fixed capital investment index
indicates the region's potential to develop its resource
bﬁse, thereby enhancing the level of youth entrepreneur-
ship.

By comparing the mean (centroid) of variables among
the clusters, we identified at least one pair of factors that
showed statistically significant differences between the
clusters. The results indicate that the regional clustering
is mainly influenced by financial indicators, investment,
the proportion of educated population, the proportion of
youth population, and the level of entrepreneurial activity
(table 4).

Through cluster analysis of entrepreneurial sectors at
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eral factors affecting the development potential of youth
entrepreneurship in rural areas. Based on the identified
strengths and weaknesses, this paper proposes sugges-
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analysis. Future research should utilize panel data for clus-
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sets on ecological environment: an empirical analysis. Energy Procedia.
2011. 5. P.501-507.

10. Silva P.M., Moutinho V.F, Moreira A.C. Do social and econom-
ic factors affect the technical efficiency in entrepreneurship activi-
ties? Evidence from European countries using a two-stage DEA mod-
el. Socio-Economic Planning Sciences. 82. 2022. 101314. https://doi.
org/10.1016/j.seps.2022.101314

11. Almodévar-Gonzalez, M. Sanchez-Escobedo, M.C, & Fernan-
dez-Portillo, A. Linking demographics, entrepreneurial activity, and eco-
nomic growth. Espacios. 40 (28). 2019.

12. Bureau of National Statistics of the Agency for Strategic Planning
and Reforms of the Republic of Kazakhstan. Demographic statistics. The
main indicators of the labor market by regions of Kazakhstan in the
context of disticts. The number of registered and operating individual
entrepreneurs under the age of 35 and legal entities owned (100%) by
persons under the age of 35. On the use of information and communi-
cation technologies by households in the Republic of Kazakhstan. On
investments in fixed capital in the Republic of Kazakhstan. https://stat.
gov.kz/en/industries/

13. National Bank of the Republic of Kazakhstan. Current accounts in
banks (regional breakdown). https://nationalbank.kz/en/news/tekush-
chie-scheta-v-bankah-v-regionalnom-razreze-/rubrics/2198

14. Porfirio, J.A.,, Felicio, J.A., Carrilho, T., Jardim, J. Promoting entre-
preneurial intentions from adolescence: The influence of entrepreneurial
culture and education. Journal of Business Research. 156. 2023. 113521.
https://doi.org/10.1016/j jbusres.2022.113521.

15. Lee, Y. S. Entrepreneurship, small businesses and economic growth
in cities. Journal of Economic Geography. 17(2). 2017. P.311-343. https://
doi.org/10.1093/jeg/lbw021

16. Senou, M. M., & Manda, J. Access to finance and rural youth entre-
preneurship in Benin: Is there a gender gap?African Development Re-
view. 34. 2022. P.29-41. https://doi.org/10.1111/1467-8268.12623

Bolysbayeva Aigerim Kanapievna, PhD stu-
dent at K. Zhubanov Aktobe Regional Universi-
ty, Aktobe, Kazakhstan, corresponding author.

alrslpoy e e e-mail: a.bolysbayeva@zhubanov.edu.kz

101



Tacmaran6etoB Acnan bykum6aesuu, PhD,
K.3.H., accou. npodeccop AkTHOOMHCKOrO pe-
rMoHanbHOro yHusepcuteta um. K. XybaHoBa,
AkTobe, KazaxctaH. e-mail: aslandelo@mail.ru.

BonartoBa borako3s XXyma6ekoBHa, PhD, so-
LeHT AKTHOBUHCKOrO PEerMoHasbHOro yHuBep-
cuteta mMm. K. XKybaHoBa, AkTobe, KasaxcraH.
e-mail: botagoz.bolatova@zhubanov.edu.kz

baiityoBa Jlaypa TonereraeBHa, PhD, cTap-
wu npenogaBatenb Ka3axckoro arpotexHu-
Yeckoro MCCNefoBaTeNbCkoro yHMBEpCUTETa
um. C. CendynnvHa, ActaHa, KazaxcraH. e-mail:
1701.86@mail.ru

MPHTM 73.01.11
YAK 656.01:004.7

Tacmaran6etoB Acnan bykum6aeBuy, PhD,
3.£.K., KaybiMAacTbipbifaH npodeccop, K. XKy-
6aHOB aTblHAafbl AKTebe eHipiK yHUBEPCUTETI,
AkTebe, KaszakcTaH. e-mail: aslandelo@mail.ru

BonatoBa bBortako3 )Xyma6ekoBHa, PhD,
poueHT, K. XKybaHoB atbiHAafbl AkTebe eHip-
NiK yHuBepcuTeTi, AkTebe k., KasakcraH. e-mail:
botagoz.bolatova@zhubanov.edu.kz.

balityoBa Jlaypa ToneretaeBHa, PhD, afa
okbiTywsbl, C. CeidynnnH atbiHAafbl Kasak
arpoTexHuKanblK 3epTTey yHuBepcuTeTi, AcTa-
Ha, KasakctaH. e-mail: 1701.86@mail.ru.

Tasmaganbetov Aslan Bukimbaevich, PhD,
Candidate of Economic Sciences, Associate
Professor at K. Zhubanov Aktobe Regional Uni-
versity, Aktobe, Kazakhstan. e-mail: aslandelo@
mail.ru

Bolatova Botakoz Zhumabekovna, PhD,
Associate Professor at K. Zhubanov Aktobe Re-
gional University, Aktobe, Kazakhstan. e-mail:
botagoz.bolatova@zhubanov.edu.kz

Baituova Laura Tolegetaevna, PhD, Senior
Lecturer at S. Seifullin Kazakh Agrotechnical
Research University, Astana, Kazakhstan. e-mail:
1701.86@mail.ru

DOI 10.58319/26170493_2026_3_102

KASAKCTAHAAfDbI KONMIK-NTOTUMCTUKA KEWWEHIHIH, UNN®DP/1bIK TPAHCOPOPMALUUACDI:
XAFAAUDBI, MYMKIHAIKTEPI )KOHE AAMY MEPCMNEKTUBAAPDI

Mycupoe I.", XXymaranvesa Bb.3.%, ©tewosa A.K.*'

'K Xybaroe ameiHOarel Akmebe eHipsik yHusepcumemi, Akmebe, Kazakcmat; ?Acmara Xansikapaneik
YyHusepcumemi, AcmaHa, Ka3akcmat;

AHAATNA. Makanaga KasakcraHgafbl Kesik-nornctmka KeweHiHiH (K/IK) undpablk TpaHchopmaumackl >KaH-XakTbl
TanjaHajbl. 3epTTeyaiH, MakcaTbl — UHTennekTyanabl kenik xyrenepi (ITS), Big Data, 10T, 610KYelH, XacaHabl UHTENNEKT XaHe
OYATTbIK CepBUCTEP TEXHONOTMMANAPbIHbIH, Ka3akcTaH TpaHCMOPT-A0rMCTUKA canacblHa biknasblH 6afanay, OCbl NpoLecTeri Heri3ri
KeZeprinepai aHbikTay XaHe TpaHCchopMaLmsaHbl XXeaenaeTyre 6afblTTasfaH NpakTUKablk YCbiHbICTap d3ipsey. 3epTTeyae Xylhenik
Tanjay, canbiCTbipMasibl-capantamManblk, KOppensauusabik-perpeccusnbik, 3koHoMmKanblk H6aranay xaHe SWOT-Tangay aaictepi
KongaHbinabl. HatuxeciHae: KasakctaHHbiH, OAA aiMafbiHAafbl ceHiMai LPI kewbacwwbinbik nosuumsacel ganengerai; GCl mex LPI
apacbiHgafbl r=0,94 koppenaums IT-MHBeCTULMANAPABIH, Tikenen biknanbiH pactangbl; SWOT-maTpuua apkblabl canaHblH, 5 KyLTi
Xafbl, 5 anci3gik, 5 MyMKiHAIK XaHe 5 Kayin-KaTtep >XyrneneHai; 6 Herisri kegepri caHaTtbl aHbIKTabIM, LWeLly X0oA4apbl YCbIHbIAAbI;
«/IHHOBaLMANbIK AaMy» TEXHONOTMANbIK NAaTGOPMaCkIHbIH, KOHLeNTyanapblk yarici meH 2025-2030+ Xbingapfa apHanfaH KeseHgaik
KON KapTacbl CMHTE3AenAi.

TYWIH CO3AEP: undpabik TpaHchopmaLms, Kenik-NormctTnka KelleHi, MHTennekTyansabl kenik >xyhenepi, Big Data, loT,
noructuka Tmimginiri nHgekci, SWOT-Tangay.

LUndpoBas TpaHchopmaLma TpaHCNOPTHO-0rMcTuyeckoro komniaekca Kasaxcrana:
COCTOSIHME, BO3MOXKHOCTU U NepCcneKTUBbI pa3BUTUA

Mycupos I.", )XKkymaranvesa b.3.%, Otewosa A.K.*'

TAkmio6uHckuli pe2uoHanbHeIll yHUgepcumem um. K. Xy6arosd, Akmobe, Kazaxcmar; “MexdyHapodHsili
YHusepcumem Acmaxa, AcmaHa, Kazaxcmar;

AHHOTALMA. B ctaTtbe NMpOBOAUTCA KOMIMIEKCHbIA aHanu3 undpoBoir TpaHchopmauum TpaHCNopTHO-oructuyeckoro komnaekca (TJK)
KasaxctaHa. Llenb uccnesoBaHns — OLEHWUTb BAUSIHWME TEXHONOTMIA MHTENNEKTyaNbHbIX TpaHCMopTHbIX cuctem (ITS), Big Data, loT, 6aokyeiiH,
WNCKYCCTBEHHOTO WHTEeNNeKTa M 0bBNauHbIX CEepPBUCOB Ha TPaHCMOPTHO-NOTUCTUYECKYO OTpacib KasaxcTaHa, BbIiBUTb OCHOBHble Gapbepbl
[AHHOro npouecca U paspaboTatb NpakTMyeckme PekoMeHAaLUWW Mo YCKOPeHWto TpaHchopmaumn. B nccnefoBaHnn NpUMeEHAINCh METOAbI
CUCTEMHOrO aHaNn3a, CPaBHUTEIbHO-aHAIMTUYECK I, KOPPENSALMOHHO-PErPECCUOHHBIN, 3KOHOMUYecKol oueHkn 1 SWOT-aHanns. B pesynbrate:
noateepxaeHo anaepctso KasaxctaHa no LPI B pernoHe LAA; koppenauusa r=0,94 mexay GCl v LPl noatBepxpaaer npsmoe sanaHue IT-
MHBECTULMIA; Yepes SWOT-mMaTpuLy cMcTeMaTU3MpoBaHbl 5 CU/IbHBIX CTOPOH, 5 cnabocTer, 5 BO3MOXHOCTER U 5 yrpo3 oTpacau; BbisB/IEHbI
6 OCHOBHbIX KaTeropuin H6apbepoB C NPeAIOXKEHNEM MyTel WX MPEOAONEHUS; CMHTE3MPOBaHbI KOHLIeNTyasbHas MOZAeNb TEXHOJIOMMYecKom
naatdpopmbl «/IHHOBaLMOHHOE pa3BMTME» M MO3TanHaa JOPOXKHas kapTa Ha 2025-2030+ rr.

K/TFOYEBDIE C/ZTIOBA: undpoBsas TpaHchopmMaLms, TPaHCMOPTHO-NOMMCTUHECKUA KOMINEKC, UHTeNNeKTyalbHble TPAHCMOPTHbIE cucTeMsl, Big
Data, 10T, nHaekc adpdexTneHocTM normuctmky, SWOT-aHanms.

Digital transformation of the transport and logistics complex of Kazakhstan: status,
opportunities and development prospects

Musirov G.", Zhumagalieva B.Z.?, Oteshova A.K.*'
"Aktobe Regional University named after K.Zhubanov, Aktobe, Kazakhstan; “Astana International University, Astana, Kazakhstan;

ABSTRACT. The article provides a comprehensive analysis of the digital transformation of the transport and logistics complex (TLC) of
Kazakhstan. The purpose of the study is to assess the impact of Intelligent Transportation Systems (ITS), Big Data, loT, blockchain, artificial
intelligence and cloud services on Kazakhstan's transport and logistics sector, identify key barriers and develop practical recommendations to
accelerate the transformation. The study applied systematic analysis, comparative-analytical, correlation-regression, economic evaluation and
SWOT-analysis methods. As a result: Kazakhstan's reliable LPI leadership position in the CAC region was confirmed; the correlation r=0.94 between
GCl and LPI confirms the direct impact of IT investments; via SWOT-matrix, 5 strengths, 5 weaknesses, 5 opportunities and 5 threats of the industry
were systematized; 6 major barrier categories were identified with proposed solutions; a conceptual model of the ‘Innovative Development'
technological platform and a phased roadmap for 2025-2030+ were synthesized.

KEYWORDS: digital transformation, transport and logistics complex, intelligent transport, Big Data, loT, performance index, SWOT-analysis.
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