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DIGITALIZATION AND INNOVATION IN STRENGTHENING HUMAN
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Abstract. The article examines the important role of digitalization and innovation potential in
the development of human capital in entrepreneurial ecosystems. The main purpose of the study is
to compare the experience of Kazakhstan and China in using digital and innovative tools to increase
the level of human capital. The relevance of this work is due to the increasing role of the digital
economy and the need to adapt the workforce to new technological challenges.The methodological
basis of the research includes comparative, system and content analysis, as well as statistical data
and regulatory sources. The article analyzes key indicators such as the human capital index,
innovation activity, the level of development of digital entrepreneurship and digital education.The
results of the study demonstrated that China is implementing a comprehensive digital policy that
promotes the formation of flexible and competitive human capital. There is also a positive trend in
Kazakhstan, but there are problems of digital inequality and insufficient development of innovation
infrastructure.The scientific novelty of the study is a comparative analysis of the digital and
innovative development of the two countries, with a special focus on their impact on human capital.
The practical significance of the results obtained lies in the possibility of their application for
strategic planning of educational and entrepreneurial initiatives in the digital economy.
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Introduction

In the era of rapid digital transformation and the shift towards a knowledge-based economy,
the significance of human capital as a crucial driver for sustainable development and enhanced
national competitiveness is growing (Mohamed B. H., 2021: 13750). Digitalization and innovation
are emerging as powerful instruments for fostering new skills, enhancing educational quality, and
enhancing workforce adaptability. It is particularly pertinent to examine these processes in the
context of developing nations, where digital technologies can significantly expedite the
modernization of the economy and business environment.

Kazakhstan and China have distinct approaches to digital transformation, yet both nations are
committed to integrating innovative solutions into their systems for personnel training, knowledge
management, and entrepreneurial support (Toimbek D.,2022:1099). In this context, there is a
growing need for a comparative analysis of the implemented digitalization strategies and their
influence on the enhancement of human capital. By comprehending these differences and
similarities, we can develop more effective government policies in this field and foster the
sustainable development of entrepreneurial ecosystems.

The significance of this research is underscored by the necessity to discover efficient
strategies for the integration of digitalization, innovation, and human capital development in the
context of the emergence of a new digital world.

The obstacles posed by the lack of skilled professionals, digital disparities, and insufficient
innovation infrastructure necessitate a comprehensive approach and the sharing of international
expertise, particularly between nations with robust digital strategies, such as China and Kazakhstan.
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The scientific significance of this research is rooted in the exploration of the interplay
between digital and innovation processes and the evolution of human capital in entrepreneurial
ecosystems. A comparative examination of the strategies employed in Kazakhstan and China not
only provides a comprehensive overview of international practices but also contributes to the
expansion of the theoretical and methodological frameworks for human resource management in the
digital era. The findings of this study can be applied to enhance digital development strategies and
foster an environment that fosters the growth of human potential.

The objective of this research is to examine the influence of digitalization and innovation
potential on the advancement and enhancement of human capital in the entrepreneurial
environments of Kazakhstan and China. To achieve this goal, it is essential to explore the
theoretical frameworks and contemporary approaches to the development of human capital in the
digital economy and to conduct a comparative analysis of the practices implemented by Kazakhstan
and China in the implementation of digital and innovative solutions aimed at fostering human
capital in the business sector. The successful implementation of digital technologies and
innovations not only promotes professional growth but also facilitates the emergence of new
employment opportunities, the cultivation of entrepreneurial endeavors, and the strengthening of
business connections, scientific endeavors, and educational pursuits.. In this regard, it is crucial to
examine the processes through which governments establish policies to foster digital proficiency,
encourage innovation, and develop digital infrastructure, thereby laying the groundwork for the
sustained enhancement of human capital.

Materials and methods

During the research, a variety of general scientific and specialized techniques were employed
to comprehensively examine the influence of digitalization and innovation on the advancement of
human capital within the entrepreneurial environments of Kazakhstan and China. The
methodological framework consisted of the comparative approach, systematic analysis, content
analysis of regulatory and strategic documents, and techniques for statistical analysis and data
integration.

The comparative approach allowed us to pinpoint the similarities and differences in the digital
transformations of the two countries, to discern the peculiarities of the development of innovation
infrastructure, and to evaluate the effectiveness of human capital policies. A structured approach
was employed to view digitalization as a multifaceted socio-economic phenomenon encompassing
education, the labor market, entrepreneurship, and government regulation. The study employed
content analysis to examine digital development strategies, national programs, and reports that
reflect key areas of government policy in the realm of digitalization and innovation.

The theoretical framework for this study is grounded in the works of scholars who have
contributed to the fields of digital economy, human resource management, innovation, and
entrepreneurship. These include Klaus Schwab's concept of the Fourth Industrial Revolution, Peter
Drucker's theory of human capital (Yudina T.N.,2019) [Electronic resource] https://cyberleninka.
ru/article/n/digital-segment-of-the-real-economy-digital-economy-in-the-context-of-analog-
economy, Manuel Castells' concept of the information society(Wijayanto E.,2023:227), and the
insights of contemporary Kazakhstani and Chinese experts in the area of digital transformation.

Particular emphasis was placed on the examination of international instruments that govern
digital advancement and rights in the domains of education and employment. These instruments
include the United Nations Digital Agenda, the United Nations Global Compact, UNESCO's
Recommendations on Digital Skills, the World Economic Forum's documents. Additionally, a
comprehensive analysis was conducted of the national legislation of Kazakhstan and China in
relation to digitalization strategies, education, science, technology, and innovation. The Digital
Kazakhstan Program, the Made in China 2025 Industrialization Strategy, the Internet Plus State
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Program of the People's Republic of China, and regulations governing the development of human
capital in the digital environment were among the key documents examined.

The examination of statistical information was conducted using publicly available sources,
including databases provided by the World Bank, the National Bureau of Statistics of China, the
Bureau of National Statistics of Kazakhstan, and the Ministries of Digital Development.
Additionally, international indices such as the Global Innovation Index, Human Capital Index, and
Digital Economy and Society Index (DESI) were consulted.

Furthermore, reports from consulting firms (McKinsey, PwC, Deloitte) and research studies
conducted by research centers in Kazakhstan and China on the effects of digitalization on the labor
market, education, and the growth of entrepreneurial ventures in the digital economy were also
utilized as empirical material.

Consequently, the utilization of a diverse array of sources and approaches enabled a thorough
examination of the factors influencing digitalization and innovation in the context of human capital
development, enabling the formulation of well-informed conclusions regarding strategic avenues
for enhancing the effectiveness of entrepreneurial ecosystems in both Kazakhstan and China.

Discussions

The relationship between digitalization, innovation, and human capital development is a
subject of active investigation by both international and local scholars. Numerous studies highlight
the significance of digital technologies in the transformation of educational systems, professional
advancement, and the cultivation of digital skills. Nevertheless, despite the importance of this
subject, existing research often fails to offer a comprehensive perspective on the multifaceted
influence of digitalization on human capital, particularly in the context of emerging economies and
entrepreneurial environments.

Therefore, Klaus Schwab, in his work «The Fourth Industrial Revolution», points out that
digitalization fundamentally alters the nature of work, necessitating new abilities from employees
and creating a demand for creativity, critical thinking, and the capacity for continuous
learning(Schwab K.,2024:30). He correctly emphasizes the need to adapt educational and personnel
management systems to the new realities, but his analysis does not sufficiently consider the
disparities in the digital development of nations with varying levels of economic growth, such as
Kazakhstan and China.

Manuel Castells, in his exploration of the information society, underscores the pivotal role of
knowledge and information in the development of human capital, emphasizing the significance of
the network economy(Tabar I. A., Cilliers E. J.,2024:10005). His perspective enables us to
comprehend the importance of digital infrastructure and networking, yet his theory is not well-
suited for analyzing specific public policy instruments in the realm of digitalizing human capital.

Peter Drucker, a renowned figure in the field of management theory, argued in his writings
that human capital is becoming the primary resource, and knowledge is the key driver of
productivity (Faugoo D.,2024:618). He was one of the pioneers in recognizing the shift towards a
knowledge-based society, but in the context of the contemporary digital economy, his insights
require a fresh perspective, considering the rapid advancements in technology and the emergence of
digital platforms.

In their analysis of China's digital transformation, C. Wang and L.Si, highlight the
significance of government initiatives like the Internet Plus strategy in fostering digital literacy and
innovation among the population(Wang C., Si L.,2024:1878). However, their research falls short in
addressing the issue of social disparities and regional disparities in access to digital resources,
which is particularly crucial in the context of China's multi-tiered economic structure.

Among the local scholars, it is worth noting Y. Turganbayev, who examined the
implementation of the Digital Kazakhstan program in the context of human capital development
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(Turganbayev Y., 2023:390). The author rightly emphasizes the significance of government backing
for digital learning and the incorporation of ICT into educational systems. However, his work lacks
a comparative perspective and undervalues the significance of the innovation ecosystem and
entrepreneurial endeavors as a setting for the advancement of human capital.

A review of the aforementioned works reveals that, on the whole, the scholarly community
acknowledges the pivotal role of digitalization in fostering human capital. Nevertheless, there are
several areas that require further exploration:

Firstly, there are not enough comprehensive cross-country comparisons that encompass
nations with varying degrees of digital advancement.

Secondly, there is a scarcity of research that specifically focuses on entrepreneurial
ecosystems as a crucial component in digital development.

Thirdly, many studies tend to be dominated by theoretical frameworks, with empirical data
often taking a backseat.

The present study fills in these gaps by conducting a comparative examination of the
approaches taken by Kazakhstan and China, drawing on international sources, legal frameworks,
statistical data, and strategic documents. The key importance of this study lies in its ability to shed
light on how digitalization and innovation in practice shape and enhance human capital in an
entrepreneurial setting. This is particularly relevant in the context of sustainable development,
where it is the individual — the repository of knowledge, abilities, and innovative solutions — who
becomes the primary asset of a thriving economy.

Results

The comparative study of the digitalization and innovation progress in Kazakhstan and China,
with a focus on the development of human capital in entrepreneurial ecosystems, has yielded
valuable insights.

To begin with, the statistical data revealed a notable disparity in the level of digital and
innovative advancement between the two nations. For a clearer understanding, we have provided a
table showcasing the key metrics that reflect the state of digitalization, innovation potential, and
human capital development (Table 1).

Table 1 — A comparative analysis of digital and innovation progress in Kazakhstan and China.

Indicators khsgiza China
| Human Capital Index (HCI) | 063 | 065 |
| Global Innovation Index (GII) | 376 | 553 |
‘ Digital Competitiveness Index H 54.3 H 75.6 ‘
| R&D Investment (% of GDP) | 017 || 24 |
Number of Digital Startups per 1 Million
Population 42 128

As the table demonstrates, China has a substantial lead over Kazakhstan in most areas. The
disparity in investment in research and development is particularly striking, which directly impacts
the innovative capacity of the economy and the ability to cultivate human capital with advanced
digital skaills.

This comparison provides a clearer picture of the focus on digital and innovative progress in
both nations.
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Furthermore, the regulatory assessment revealed that China exhibits a strong level of
collaboration between government and private entities, fostering the holistic growth of the digital
environment. Initiatives like "Made in China 2025" and the "National Plan for the Development of
the Digital Economy" enable the government to effectively steer the evolution of the workforce and
encourage public involvement in digital endeavors.

Kazakhstan has also made significant progress in the realm of e-government and digital
services through the Digital Kazakhstan program(Sheryazdanova G. R.,2024:71). However, the
level of private sector involvement in digital transformation remains uneven.

The challenges of digital inequality, particularly in rural areas, and the shortage of skilled
personnel in the field of digital technologies hinder the effectiveness of the strategy.

Based on the analysis of literature and empirical data, we have identified and summarized
effective mechanisms for integrating digitalization and innovation into the processes of human
capital development:

- Active implementation of online learning and retraining programs.

- Creation of digital clusters and innovation hubs.

- Encouraging entrepreneurship through startup platforms and accelerators.

- Developing digital competencies at all levels of education.

- Strengthening international cooperation in the field of digital technology and knowledge
exchange.

Consequently, the originality of this research is that it provides a thorough examination of the
digitalization and human capital of Kazakhstan and China, with a particular focus on the
entrepreneurial landscape. The findings of this study can be applied to strategic planning, the design
of educational programs, the enhancement of government digital policies, and the fostering of
resilient entrepreneurial ecosystems.

A review of international sources and evaluations by rating agencies has revealed that China's
advanced digital maturity is also a result of a more developed data transmission network, the
proliferation of 5G, widespread availability of big data, and the integration of artificial intelligence
into daily business operations(Attaran M.,2023:5988). These factors create a conducive atmosphere
for the flourishing of digital entrepreneurs and boost the need for highly skilled human resources,
which in turn fosters a self-sustaining innovation cycle within the economy.

In Kazakhstan, this cycle is still in its nascent stage and requires sustained support from the
government, business, and the educational sector(Ozcan G. B.,2021:232).

A further outcome was the recognition of the substantial influence of digital transformation on
the horizontal development of human capital — that is, on individuals' capacity to swiftly adjust to
new circumstances, acquire related abilities, and engage in entrepreneurial endeavors(Kilig C.,
Atilla G.,2024:3145). In China, this process is facilitated by widespread digital literacy initiatives,
specialized learning platforms (such as MOOCs and corporate EdTech services), and the integration
of innovative subjects into higher education curricula(Ren Y., Zheng X., Xu G.,2023:2900).

In contrast, Kazakhstan currently predominantly follows a vertical approach, emphasizing
formal education and insufficiently embracing continuous digital learning, which hinders the
adaptability of human capital in the digital economy.

Conclusions
The research validated the fundamental assumption that digitalization and innovation capacity
are crucial for enhancing human capital, particularly in the context of fostering sustainable
entrepreneurial ecosystems. A comparative examination revealed that China has attained a superior
level of digital and innovative advancement, thanks to comprehensive governmental support,
substantial investments in research and development, active participation of the private sector, and
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widespread implementation of digital educational technologies. This lays the groundwork for the
development of a resilient, adaptable, and entrepreneurial-oriented human capital.

Simultaneously, Kazakhstan is demonstrating positive progress in the realm of digital
transformation. However, it is essential to enhance innovative mechanisms, broaden access to
digital education, and establish a comprehensive strategy for fostering digital proficiency among the
population. The cultivation of digital startups, the implementation of contemporary learning
paradigms, the promotion of innovation, and the refinement of regulatory frameworks are pivotal
areas that, when executed, will enable Kazakhstan to align with the best international
practices(Smagulova G., Gongalves M.,2024:4).

The findings of this study possess not only theoretical value but also practical relevance. They
can be applied in the formulation of public policy, the design of educational programs, and the
strategic management of the business environment in the digital economy.
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HUPPOBU3AIUA U UTHHOBALIMU B YKPEIIVIEHUHN
YEJIOBEUECKOI'O KATIMTAJIA: CPABHUTEJIbHBIN AHAJIN3
KA3AXCTAHA U KUTAA

Annomayun. B cratbe paccMaTpuBaeTCs BaKHAs POJb MU(PPOBU3AIMHA ¥ WHHOBAIIHOHHOTO
MOTEHIMajla B Pa3BUTUM YEJOBEYECKOI'O KalMTala B HPEANPUHUMATENbCKUX 3KocucTemax. Oc-
HOBHAs LIeJIb MCCIICOBAHUS 3aKI04YaeTcsi B cpaBHeHHH onbita Kaszaxcrana m Kuras B mcnoib-
30BaHMM LU(POBBIX M MHHOBALMOHHBIX MHCTPYMEHTOB ISl MOBBILICHHUS YPOBHS YEJIOBEUECKOrO
Kanurtaiga. AKTyaJIbHOCTh JaHHOH pabOThI OOYCIIOBJIICHA BO3PACTAIONICH POJBI0 MU(PPOBOM KO-
HOMUKHU ¥ HEOOXOJMMOCTBIO aJjalTalliki TPYAOBBIX PECYpPCOB K HOBBIM TEXHOJIOTMYECKHM BbI30BAM.
Metoponorndeckasi OCHOBA HCCJIECIOBAHUS BKIIOYAET CPAaBHUTEIbHBINH, CHCTEMHBIM W KOHTEHT-
aHaliu3, a TaKXXe JJaHHbIE CTATUCTHKM M HOPMATHUBHBIE MUCTOYHHMKHU. B cTaThe mpoaHaln3npoBaHbI
KITIOYEBBIE MHIUKATOPHI, TAKHE KaK HHJEKC YeJIOBEYECKOT0 KarnTala, HHHOBAIIMOHHAsI aKTUBHOCTH,
YPOBEHb pa3BUTUS LU(POBOTO MpPEANpUHUMATENbCTBA U IM(poBOro obpazoBaHus. PesynbraThl
WCCIIeZIOBAaHMs TIPOJIEMOHCTPUPOBAIM, 4T0 B KuTae ocymiectisiercss KOMIUIEKCHas mudpoas 1mo-
JUTUKA, KOTOpas crocoOCTBYeT (OPMHPOBAHHIO MMOKOTO M KOHKYPEHTOCHOCOOHOrO YelloBeuec-
Koro kamutana. B Kazaxcrane takyke HaOMIOZAeTCs MOJNOKUTEIbHAS JAUHAMHKA, OJJHAKO CYIIECT-
BYIOT IpoOjeMbl HU(PPOBOrO HEPaBEHCTBA U HEJOCTATOYHOI'O Pa3BUTHsS MHHOBALMOHHOM HMH(pa-
CTPYKTYpbl. Hay4yHass HOBU3HA MCCIIEIOBAHUS 3aKII0YAETCSl B CPABHUTEIHFHOM aHAIN3€e IH(PPOBOTro
1 MHHOBAIIMOHHOI'O PA3BUTHUS JIBYX CTPaH, ¢ OCOOBIM aKIIEHTOM Ha MX BIIMSHHE HA YEJIOBEYECKUH
kanuTai. [lpakTudeckas 3HaYMMOCTb MOJIyYE€HHBIX PE3YJIbTATOB 3aKIIOYAETCS B BO3MOXKHOCTH MX
MPUMEHEHHS U CTPATeTHYECKOTO TUIAHMPOBAHUS O0Pa30BaTENBHBIX W IPEIITPUHAMATEIHCKIX
VMHUIIMATUB B YCJIOBUIX LIU(PPOBOI S3KOHOMHUKH.

Kniouesvie cnosa: Yenoseueckuil KamuTas, WHHOBAIMM, UU(POBHU3ALMS, NpeANIpUHUMA-
TeJbCKas sKkocucTeMa, Kazaxcran, ycroituuBoe passurue, Kurait, lludpoas sxoHomMuKa, cTapTarnsl
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AJAMH KATIUTAJLIbI HBIFAATYIAFBI LUDPIAHIBIPY
"KOHE NHHOBALIUSJIAP: KABAKCTAH MEH KBITAW/IBIH CAJBICTBIPMAJIBI
TAJJIAVYBI

Annomayun. Makanaga KOCIIKEPINiK SKOXYyHenepaeri aJaMy KamuTalabl JaMbITyJaFbl
U pIaHIbIPy MEH HHHOBALMSIIBIK QJICYETTIH MaHBI3/Ibl POJIi KapacThIPhLIaAbl. 3epTTEY/IiH HETi3ri
MakcaThl aJlaMHU KamuTal ACHTediH apTThIpy YIIiH HUDPIBIK >KOHE WHHOBALMSIIBIK Kypalgap/sl
naiinananynarel Kasakcran men KpitaliaplH TokipuOeciH caibICTBIpy OOJBIN TaObUIaabL Byt
KYMBICTBIH ©3€KTUIIr peTiHAe HUQPPIBIK SKOHOMHKA POJIHIH apTybl koHE €HOCK pecypCcTapbiH
KaHa TEXHOJIOTUSUIBIK CBhIH-KaTepiepre Oedimjaey KaxeTTumiri Oonbim TaObutaipl. 3epTTeyaiH
OMICHAMANBIK HETi31 CalbICTBHIPMaibl, JKYHENIK JKOHE Ma3MYHIbl TalJaylbl, COHJAaN-aK
CTaTUCTHKAJIBIK MOJIIMETTEP MEH HOPMATUBTIK JePEeKKe3aepi KaMTH/Ibl. Makanaaa agaMu KaruTal
WHJCKCl, MTHHOBAIUSUIBIK O€JICeHAUTIK, HUMPIBIK KOCIMKEPIIKTIH JaMy JEHIeil koHe LUGPIbIK
OlmiMm Oepy CHSKTBI HETi3ri HMHIUKATOpJap TAJJAHBII KapacThIPbUIAIBL. 3epTTey HOTHKEIepi
KpiTaiina mkemui »xoHe Oocekere KaOUIETTI aJaMM KamMTaAbl KaJbIITACTBIPYFa BIKMAN E€TETiH
KemeHai HUQPIBIK cascaT >KYPri3uminm >KaTKaHbIH alKbiHAan kKepcereni. Kaszakcranma na oH
OUHaMHKa Oalikananapl, anaiga UU@PIBIK TEHCI3AIK JKOHE WHHOBAIMSUIBIK HH(PaAKYpbUIBIMHBIH
KETKIUTIKCI3 1aMybl TTpoOieManapbIHbIH OapIIbIFbIH KOPCTEAi. 3epTTeYAiH FHUIBIMU KAHAJIBIFBI €Ki
eNJIIH HUPIIBIK KOHE MHHOBALUSUIIBIK TAMYBIH CAIBICTBIPMAIIBI TalAay OOJIBIN TaObLIaIbI, OJapIbIH
aJlaMi KalUTaJfa 9CEpiHe epeKIle Ha3ap ayAapbulafbl. AJBIHFAH HOTIDKENEPIIH MPaKTHKAIBIK
MaHBI3AbUIBIFBI  ONapAbl HUQPPIBIK SKOHOMHKA >KarnaibiHIa OuTiM Oepy KoHE KOCIMKepJiK
6acramanapsl CTpaTerusuIbIK )KOCTIapIIay YIIiH KOJIAaHy MYMKIHAITT OO TaObLIa/Ibl.
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