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KBITAHBIH MUCAJIBIHJIA BUJIMM BEPYYTI'© MHBECTUIUSHBIH SKOHOMMKAJIBIK
OHYI'YYI'O TAACHUPHUH TAJIJJOO
AHAJIN3 BJIMSHUAA UHBECTULIMIA B OBPA3SOBAHUE HA SdKOHOMHUYECKOE PA3BUTHE
HA ITPUMEPE KNTASA
ANALYSIS OF THE IMPACT OF INVESTMENT IN EDUCATION ON ECONOMIC
DEVELOPMENT USING THE EXAMPLE OF CHINA

Kbickaua myHe3neme: CaHApHITHK TEXHOJOTHSUIAD OSKOHOMHMKAHBIH JKaHa KOOMIYH OapIIbIK
TapMaKTapblHa TEPEH CHHHUIT KATKAH/IBIKTaH, a/1aM KallUTalbIH TOITOOHYH HETH3TH KapaXKaThl OOJIITOH OMITUM
Oepyyre HHBECTHLUS Calyy MEHEH OJKOHOMHUKANBIK OHYTYYHYH OpTOCYHJAArbl OalaHBIl >KaHbI
MYHe31eMeIepre 33 Oonyyna. byn munneene KeitaiapH MucansiHaa Onmmm Gepyyre MHBECTHUIHUS CATyy
CaHAPWIITHK HSKOHOMHKAJArbkl SKOHOMHUKAIBIK OHYTYYr® THUTH3TEH TAaacUpUH JKaHa MPAKTHKAIBIK
HaTBIXKaNyyayryH Talgoo XYpry3yieT. Msmingeeme Ownnm Oepyyre MHBECTHLHUSI CAlLyy SKOHOMHKAIBIK
OCYIIKO® YU HErM3IM KaHal apKbUIyy CajJblM KOIIOPY KOPCOTYITOH: XyMyIIdy KYYYHYH CaHAPHUITHK
cabaTTyyiayryH >KOTOpYyJlaTyy, CaHapUOTHK TEXHOJOTHSUIBIK HHHOBAaLMsUIApABl TpaHc(OopManusiiooHy
WITEPUIICTYY JKaHa CAaHAPUITHK TapMaKTap[blH TY3YMYH ONTHMAaJIAIUTHIPYy. BUpPOK, JKOTOpKY jkaHa
KECHUNITUK OmimM Oepyyre WHBECTHIHS calyy aiiMakTap OOroHYa ap KaHJail Taacup 3TeT. M3minmeeHyH
KBIMBIHTBIKTAPbIHA TAsSHBIN, OWJINM OEpYYre MHBECTHLMUS Calyy TY3YMYH ONTHUMAJJALITBIPYY, CAHAPUIITHK
KOHIYMIOPAY OKYTYYHY KY4eTyy »aHa OwimM Oepyy pecypcrapblH aiiMakTap OOIOHYA TEH CalIMAKTYy
OeNyIITYpYYHY WITepHIIeTyY OOtoHYa cyHymTap oepuiet. byn cyHymTap caHapunTHK SKOHOMHKA JOOPYHIa
OnmM Oepyy apKbLTyy KOTOPKY canarTarbl SJKOHOMHUKAJIBIK OHYTYYHY KaMChI3 KbITYY YYYH KOJIJJOHMO KaTapbl
KBI3MaT KbUIa aJiar.

Annotanus: B ycinoBuax DIyOOKOro NPOHUKHOBEHHsI IU(PPOBBIX TEXHOJIOTMH BO Bce cdepbl
SKOHOMHUKHM M OOIIEeCTBAa B3aMMOCBS3b MEXKIY WHBECTHLIMSAMU B 0Opa3oBaHHE KaK KIIOYEBHIM CHOCOOOM
HAKOTUICHHS YEIOBEYECKOTO KAIUTAlIa U SKOHOMUYECKUM Pa3BUTHEM MPHOOPETAET HOBbIE XapaKTePHUCTHUKH.
JlaHHOE WCClieIoBaHHE AHATM3HPYET MYTH BIUSHUS M NPAKTHYCCKYIO PE3yJIbTaTHBHOCTh MHBECTUIMH B
00pa3oBaHHWE Ha HSKOHOMHYECKOE PAa3BUTHE B YCIOBHSIX HU(PPOBOH SKOHOMHMKHM Ha npumepe Kutas.
HccnenoBanue mokasbIBaeT, YTO HHBECTHIIMM B 00pa30BaHUE CIIOCOOCTBYIOT DKOHOMHYECKOMY POCTY 4Yepe3
TPU OCHOBHBIX KaHaJa: MOBBIMICHNE HU(PPOBON TPaMOTHOCTH paboueil Chilbl, CONCHCTBHE TPaHCHOPMALIUH
OUQPPOBBIX  TEXHOJOTMYECKMX WHHOBAIMA W ONTUMH3AIMWIO  CTPYKTYphl [UQPOBBIX  OTpaciei
MpOMBIIUIEHHOCTH. [Ipu 3TOM WHBeCTHIMM B BBICIIEE M HpodeccuoHanbHOoe 00pa3oBaHHE OKa3bIBAIOT
1 GepeHIIPOBAaHHOE BIMSHAE B Pa3HBIX perHoHax. Ha OocHOBE BBIBOIOB MCCIEHOBAHUS IPEAIAaratoTCs
PEKOMEHAAIMK MO ONTHMHU3AlUH CTPYKTYphl HMHBECTHIMH B 00pa3oBaHWE, YKPEIUICHHIO MOATOTOBKH
U(POBBIX HABBIKOB M COAEHCTBUIO COATaHCHPOBAHHOMY pAacCIpEeiIeHHI0 00pa30BaTelbHBIX PECypcoB
MEXKIy pETHOHAMH, YTO MOXET CIYKHTh OPHEHTUPOM MJIsi OOECIIeUYeHHs BBICOKOKAa4YECTBEHHOTO
SKOHOMHYECKOTO Pa3BUTHUS Uepe3 00pa3oBaHUeE B SNOXY HU(PPOBOI IKOHOMHKH.

Abstract: With digital technologies deeply penetrating all sectors of the economy and society, the
relationship between investment in education, a key means of accumulating human capital, and economic
development is acquiring new characteristics. This study analyzes the influence and practical effectiveness of
investment in education on economic development in the digital economy, using China as an example. The
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study demonstrates that investment in education contributes to economic growth through three main channels:
improving the digital literacy of the workforce, promoting the transformation of digital technological
innovation, and optimizing the structure of digital industries. Investment in higher and vocational education,
however, has a differentiated impact across regions. Based on the study's findings, recommendations are
offered for optimizing the structure of investment in education, strengthening digital skills training, and
promoting a balanced distribution of educational resources across regions. These recommendations can serve
as a guide for ensuring high-quality economic development through education in the era of the digital economy.

Herusru ce3mep: CaHApPUNTUK SKOHOMHUKA; OWIMM Oepyyre HWHBECTHIMS Calyy; SKOHOMUKAJIBIK
OHYTYY; aJlaM KalluTalbl, OHOp Kall Ty3yMy; alMaKThIK OHYTYY.

KaroueBbie cioBa: nudpoBas 3KOHOMHKA; MHBECTUIIMM B 00pa30BaHUE; SKOHOMHUYECKOE PAa3BUTHE;
YENIOBEUECKUH KAIUTAI; CTPYKTYpa OTPaCieii MPOMBIIIICHHOCTH; PETHOHANIBHOE Pa3BHUTHE.

Keywords: digital economy; investment in education; economic development; human capital; industrial
structure; regional development.

Introduction. With the accelerated adoption of digital technologies such as 5G, artificial intelligence,
and big data, the digital economy has become a new engine of global economic growth. The scale of China's
digital economy in 2022 will reach 50.2 trillion yuan, accounting for 41.5% of GDP, and its contribution to
economic growth exceeded 50%, making it a key force driving the optimization of the economic structure and
the transformation of the development model [1]. In the era of the digital economy, investment in education,
as the foundation of human capital formation, not only fulfills the traditional function of training basic
personnel but also becomes a key link linking digital technologies and their application in the economy [2].

On the one hand, investment in education provides human capital support for the development of the
digital industry, enhancing the digital literacy and operational skills of the workforce [3]; on the other hand,
collaborative innovation between educational institutions and digital enterprises can accelerate the application
of digital technologies to the real economy and promote the digital transformation of traditional industries [4].
Using macroeconomic data from the past decade, this paper systematically analyzes the internal logic and
practical implications of investment in education for economic development in the digital economy using
China as a case study. Compared with existing studies, this paper offers the following innovations: first, it
clearly defines the special functions of investment in education in the digital economy and constructs an
analytical framework across three dimensions: "digital literacy development," "technological innovation and
transformation," and "industrial structure optimization." Second, it analyzes the regional heterogeneity of the
impact of investment in education on economic development by considering differences between China's
eastern, central, and western regions, providing a basis for developing differentiated regional policies.

Theoretical Paths of the Impact of Educational Investment on Digital Economic Development.

Path 1: Investment in education enhances the digital literacy of the workforce

Data and digital technology are key factors of production in the digital economy. As operators of digital
technologies and creators of data value, the digital literacy of the workforce directly determines the
effectiveness of the digital economy [5]. Investment in education enhances the digital literacy of the workforce
in two ways: first, by popularizing digital skills at the basic education stage, for example, by offering
information technology courses and popularizing programming education in primary and secondary schools.
In 2022, the coverage of information technology courses in primary and secondary schools in China reached
100%, and more than 90% of schools were fully equipped with multimedia teaching equipment [6; 7]. This
part of investment in education has laid the foundation for the basic digital cognitive abilities of the workforce.
The other aspect is deepening digital skills at the higher and vocational education stages. For example, colleges
and universities offer majors related to artificial intelligence, big data, and the digital economy, while
vocational colleges provide training in digital technology application skills and industrial internet operations.
In 2022, the number of students majoring in digital economy-related fields at regular colleges and universities
in China reached 123,000, while the number of students majoring in digital technology at vocational colleges

179



exceeded 800,000, providing a significant workforce with professional digital skills for the digital industry [8;
9; 10].

From the broader perspective of human capital theory, "human capital" in the digital economy era has
shifted from the traditional "knowledge reserve" type to the "digital skills" type [5]. By optimizing the structure
of human capital, investment in education enables the workforce to better adapt to the requirements of the
digital industry. For example, digital economy-related jobs (such as data analysts and artificial intelligence
engineers) place significantly higher demands on the ability to use digital tools and process data than traditional
positions [7]. By reforming the curriculum and strengthening practical training, investments in education can
directly improve the workforce's adaptability to such positions, thereby reducing labor costs in the digital
industry, increasing production efficiency, and ultimately promoting economic growth.

Path 2: Investment in education promotes innovation and digital transformation

Innovation and the application of digital technologies are the main driving forces behind the
development of the digital economy. As the primary means of cultivating innovative talent, investment in
education directly impacts R&D efficiency and the transformation effect of digital technologies. Investment
in education supports talent for digital innovation. As important vehicles for educational investment,
universities are not only key platforms for fundamental research but also foundations for cultivating innovative
talent. In 2022, the number of academic researchers in digital-related fields at Chinese universities reached
187,000, accounting for more than 60% of national basic research projects in digital technologies [10]. Among
these, research results in artificial intelligence algorithms and big data security have reached international
advanced levels. Investment in education also promotes collaborative innovation among industry, universities,
and academic research and accelerates technological transformation. In recent years, the number of joint
laboratories and innovation centers established by Chinese universities and digital enterprises has exceeded
2,000 [6]. For example, Tsinghua University and Baidu jointly established the "Intelligent Driving Joint
Laboratory," while Zhejiang University and Alibaba jointly established the "Digital Economy Research
Institute." Such collaborations not only quickly transform university research achievements into enterprise
products and services but also provide the training of specialists that meet the technical needs of enterprises
through a "training-to-order" model, forming a closed-loop "innovation-transformation-application" and
enabling the faster transfer of digital technology dividends to the economy [3; 5].

From the perspective of innovation theory, technological innovation in the digital economy is
characterized by "high investment, high collaboration, and high iteration," and an individual entity cannot
independently complete research and development and application of technologies [2]. By integrating the
resources of universities, businesses, and the government, investment in education has created an "ecosystem"
for digital innovation: universities provide fundamental research and talent, businesses provide application
scenarios and funding, and the government directs resource allocation through education policy [10] The
combined effect of these three actors has significantly shortened the digital innovation cycle and significantly
increased the effectiveness of technological transformation, contributing to the expansion of the digital
industry and economic growth.

Path 3: Investment in education optimizes the structure of the digital industry

The development of the digital economy is reflected not only in the expansion of the digital industry but
also in the integration of digital technologies with traditional industries, i.e., the dual drive of "industrial
digitalization" and "digital industrialization." Investment in education optimizes the structure of the digital
industry in two ways: first, by promoting the upgrading of "digital industrialization," that is, the training of
highly skilled digital industry professionals through investment in higher education; and second, by facilitating
the transformation of the digital industry from "low-tech processing" to "high-tech research and development."
For example, in its early stages, China's digital industry primarily focused on electronic equipment assembly
and simple software development. Thanks to increased investment in computer science and electronic
information science majors at colleges and universities, the output of high-tech R&D in China's digital industry
reached 35% in 2022, and the export of high-tech digital products such as artificial intelligence and cloud
computing increased by 28% year-on-year [6].
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Another important aspect is promoting the implementation of "industrial digitalization"-that is,
developing skilled personnel needed for the digital transformation of traditional industries-through investment
in vocational education and promoting the integration of agriculture, manufacturing, and the service sector
with digital technologies. For example, vocational colleges offer majors such as "smart agricultural
technology," "industrial robot application," and "digital marketing," which have trained many technical
professionals with digital skills for traditional industries. In 2022, the digital transformation rate of China's
manufacturing industry reached 52%, while that of agriculture reached 25%, an increase of more than 30
percentage points compared with 2013. Industrial digitalization contributed 32% to economic growth [1].

From the perspective of industrial structure theory, the core of industrial structure optimization in the
digital economy era lies in the "digital penetration rate" and the "industrial digitalization level"[2]. Investment
in education, while meeting the digital needs of various industries, ensures the transformation of industrial
structure toward high-tech, intelligent, and green. For the digital industry, investment in education provides
highly qualified R&D professionals, promoting the industry's advancement up the value chain; for traditional
industries, investment in education provides digital operations professionals, promoting industrial
transformation toward digitalization and intelligentization, and ultimately ensuring the optimization and
upgrading of the entire economic structure [11].

Promoting Role of Educational Investment in the Digital Economy Era. Optimizing the structure of
investment in education and strengthening the development of digital skills depends on the following factors.
First, increase investment in digital economy-related specialties in higher education, support colleges and
universities in developing promising specialties such as artificial intelligence, big data, and the digital
economy, build digital technology laboratories and practice bases, and enhance the capacity to cultivate highly
qualified digital technology professionals. Second, strengthen the digital transformation of vocational
education, create specialized specialties such as digital technology application and industrial internet work in
response to the digital needs of traditional industries, and implement the school-enterprise cooperation and
custom-made training model to cultivate qualified personnel for industrial digitalization. Third, promote the
popularization of digital literacy at the basic education stage, integrate programming, digital security, and other
topics into the curricula of primary and secondary schools, and improve the basic digital cognitive ability of
the entire population.

Based on the above differences, efforts can be made in the following aspects to narrow the gaps in
education and digital economic development between the eastern, central, and western regions of China. First,
increase transfer payments for educational investment in the central and western regions, support colleges and
universities in the central and western regions in creating specialties related to the digital economy, attract
high-quality digital talent, and improve the digitalization level of education in the central and western regions.
Second, accelerate the construction of digital infrastructure in the central and western regions, promote the
expansion of new infrastructure such as 5G and big data centers to the central and western regions, and lay the
foundation for the development of the digital economy. Third, establish a mechanism to promote education
and the digital industry between the eastern, central, and western regions, encourage colleges and universities
in the eastern region to cooperate in education with the central and western regions, and promote the transfer
of technologies and industries of digital enterprises in the eastern region to the central and western regions, so
as to promote the development of the digital economy in the central and western regions and further improve
the economic efficiency of educational investment.

Conclusion. In the digital economy, investment in education contributes to economic development in
three ways: (1) enhancing the digital literacy of the workforce, (2) promoting innovation and digital
transformation, and (3) optimizing the digital industrial structure. These three areas are interconnected and
work together to form a system of digital empowerment, within which investment in education influences
economic development.

It is necessary to promote cooperation between industry, universities and research in the field of
innovation and accelerate the transformation of digital technologies. First, establish a digital innovation
mechanism in collaboration with the government, universities, and enterprises, establish special funds to
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support the joint creation of joint laboratories and innovation centers by universities and digital enterprises,
and encourage the participation of university researchers in enterprise digital R&D projects. Second, improve
policies to encourage the transformation of digital technology achievements, provide university researchers
with opportunities to participate in the distribution of dividends by enterprises in the form of technology shares,
and increase the enthusiasm of researchers for transformation. Third, create a platform for the transformation
of digital technology achievements, integrate university research achievements with information on enterprise
needs, reduce the cost of technological transformation, and accelerate the conversion of technological
dividends into economic value.

Narrowing the gap between regional education and the digital economy and promoting balanced
development is also important. Currently, there are certain differences in education and digital economic
development between the eastern, central, and western regions of China, with a general pattern characterized
by the eastern region taking the lead, the central region accelerating, and the western region compensating for
its shortcomings. The eastern region, with its developed economy and focus on high-tech industries, leverages
its advantages in resources and technology to achieve a level of digital education significantly higher than that
of the central and western regions. The central region, thanks to its geographical location, has an advantage in
attracting industrial transfer, leading to the rapid spread of informatization in education and stable growth in
digital economic development. The western region, limited by scarce resources, faces challenges in the overall
development of the digital economy, mainly focusing on strengthening infrastructure.

In the future, it is necessary to leverage the positive role of investment in education in economic
development, strengthen the collaboration between investment in education and digital technologies, and
continuously stimulate economic growth.
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