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ABSTRACT

Human capital occupies a leading position in economic development and determines the importance of
education as a system responsible for its production. Attention has increasingly been paid in recent years
to the role of education in the economic growth of countries. Researchers began to study the impact of
education on economic growth in the 19th century and continue to this day. Hence, the growth in the
number of publications and scientific studies studying the importance of education in economic growth
actualizes the need to use bibliometric analysis methods to identify patterns and trends studied by scientists
from various countries around the world. The article examines the works of economists who formulated
theories emphasizing the importance of education for economic development. This study reviews scientific
works to determine the underlying concepts in the field of the role of education in economic growth. The
purpose of this research is to analyze the structure and dynamics of academic research aimed at studying
the role of education in economic growth. A bibliometric analysis of the literature was carried out using
the VOSviewer software. The sample consists of 2,432 publications from the WoS database. A result of the
analysis is a compiled bibliometric map of five clusters. The research outcomes apply to both local higher
education establishments and governmental bodies responsible for state educational oversight.
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TYUIH

AZamKn KanuTan 3KOHOMMUKAbIK AaMyaa KeTeKLWi OpblH anagpl, ocblfaH 6aiNaHbICTbl OHbIH, BHAipICiHe
¥ayanTbl Xyie peTiHae 6inim 6epyaiH, MaHbI3AbIbIFbIH aHbIKTaNAbl. COHFbI XKbingapbl apTYpPAi enaepai
3KOHOMMKaNbIK ecyiHaeri 6inim 6epy XKyheciHiH peniHe Kebipek KeHin beniHyae. 3epTTeylli - fanbimaap
6inim 6epyaiH, sKoOHOMMKanbIK ecyiHe acepiH 19 facbipaa 6enceHai Typae Tangan, 3epTrei 6actagbl
¥KoHe OyriHri KyHre geiiH ocbl bafbiTTafbl 3epTTEYAEp *Kanfacyaa. OcbiFaH 6aiNaHbICTbl, SKOHOMMUKAbIK,
ecygeri 6inim 6epy MaHbI34blIbIFbIH 3EPTTENTIH KApPUANAHBIMAAP MEH FblIbIMU 3€pTTey/ep CaHbIHbIH,
ecyi afIeMHiH apTypAi enaepiHib, fanbimaapbl 3epPTTENTIH 3aHAbIIbIKTAP MEH TeHAEHUMANapAbl aHbIKTay
YLWiH BUBANOMETPUANDBIK Tanday a4icTepiH KoNAaHy KaxKeTTiniriH e3eKkTi eTedi. MaKkanazia sKOHOMMKaHbI
OAMbITY YWiH 6iNiMHIH, MaHbI3AbINbIFBIH KOPCETETIH Teopuanapabl TYXKblpbiMAafaH aTaKTbl fanbiM-
3KOHOMMUCTEpPAiH eHbeKTepi KapacTbipbliagbl. Byn 3epTrey aKoOHOMWKaNbIK ecyaeri 6inim 6epy peni
canacblHAafbl HErisri TYKblpbiMAaManapabl aHbIKTay YLWiH fblabiMW 3aebueTTepre WOy XKaHe Tangay
Yacayfa barbiTTasifaH. byn FbiAbIMU XKYMbICTbIH, HEFi3r MakcaTbl — 3KOHOMMKabIK ecyaeri 6inim bepy
XKYMECiHiH, peniH 3epTTeyre 6afbiTTanfaH aKaZeMUANbIK 3epTTeynepait, KypblibiMbl MeH ANHAMMUKAChIH
Tangay. foinbimm apebuetke bBubanometpuanoik Tangay VOSviewer 6afgapiamanbik, Kypasabl apKplibl
*Ky3ere actbl. Yari Web of Science aepekkopblHAafbl 2432 apuanaHbiMHaH Typaapl. OCbl £bl1bIMKU 3epTTEY
HaTMXKeciHAe 6ec KnacTepaeH TypaTtblH 6MBAMOMETPUANBIK KapTa KypacTblpblagbl- 3epTrey H6apbicbiHAA
afblHFAH HOTUMXENEep KepPrinikTi ofapbl OKY OpblHAAPbI MEH MEMJIEKETTIK 6inim 6epy KagafanayblHa
YKayanTbl MEM/IEKETTIK YMbIMAAPbIMEH KONAAHbINYbI MYMKIiH.

TYWIH CO3/[1EP: 53KOHOMMKa, 6inim 6epy, SKOHOMUKANbIK ecy, aaebueTtepre WOy, BUBNMOMETPUANBIK
Tangay, VOSviewer, knactep
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AHHOTALIMA

YenoBeyeckuit Kanutan 3aHUMAET NIMANPYIOLLME MO3ULUN B SKOHOMUYECKOM PasBUTUM, U TEM CaMbIM
onpeaenser BaXHOCTb 06pa3oBaHUA KaK CUCTEMbl, OTBETCTBEHHOM 3a ero npou3BoACTBO. B nocnegHue
rogpl Bce 6onblie BHUMaHUA yaenseTca poan obpasoBaHMA B SKOHOMMYECKOM POCTE Pa3HbIX CTPAH.
YyeHble Ha4yann akKTMBHO M3y4aTb BAUAHME 0OPA30BaHUA Ha SKOHOMUYECKMI PocT ¢ 19 BeKa 1 NpogoKatoT
nccneaoBaHMA U Mo Cer AeHb. B cBA3M C 3TMM, POCT YnMcna Nyb6aMKaLMA M HAyYHbIX UCCAEAO0BaHUM,
M3YYaloLWNMX BAXKHOCTb 0OpPa3oBaHMA B IKOHOMMYECKOM POCTE, aKTya/au3upyeT HeobXxoAMMOCTb
MCMNONb30BaHMA MeTOA,0B 6MBAMOMETPUYECKOrOo aHaNM3a A4 BblABAEHMA 3aKOHOMEPHOCTEN U TEHAEHL MM
nccneayemblix y4eHblx U3 PasiMyHbIX CTPAH No BCcemMy MUPY.- B cTaTbe paccmaTpuBatoTca paboTbl U3BECTHbIX
3KOHOMMWCTOB, KOTOopble CHOPMYAMPOBAAN TEOPUW, NOAYEPKUBAOLWME BaXKHOCTb 0OpPa30BaHUA Ans
3KOHOMMYECKOro pocTta. [JaHHOoe ucciefoBaHUME HAMPaB/JEHO Ha MpoBeAeHWe 0630pa Hay4HbIX paboTt
ANa onpeaeneHna OCHOBOMOJIOrAOWMX KOHUENUMIA B 061acT ponn 06pa3oBaHMA B SKOHOMMUYECKOM
poctom. Llenb gaHHOW Hay4yHOWM paboTbl — NPOaHANN3NPOBaTb CTPYKTYPY U AMHAMUKY aKaLeMUYECKUX
nccneaoBaHUM, HanpasBaeHHbIX Ha U3yYeHne posiv 06pasoBaHUA B SKOHOMUYECKOM pocTe. bbin nposeaeH
6MBAMOMETPUYECKUIA aHANN3 IUTEPATYPLI C MOMOLLLBIO MporpammHoro obecneyeHuns VOSviewer. Boibopka
coctouT n3 2 432 nybanKkauum ms 6a3bl gaHHbIx Web of Science. B pesynbTate aHanm3a 6bina cocTaBaeHa
6MbAMOMETPUYECKAN KapTa M3 MATU KNacTepoB. Pe3ynbTaTbl, MOMYYEHHbIX OT AAHHOIO WCCeL0BaHUSA
NPUMEHUMbI KaK K MECTHbIM BbICLUIMM Yy4yebHbIM 3aBeAeHMsM, TaK M K roCyAapCTBEHHbIM OpraHam,
OCYLLECTB/AOLLMM FOCYAaPCTBEHHbIV HaA30p B chepe 0bpa3oBaHums.

K/IOYEBBIE CJ/IOBA: 3KOHOMWKa, 06pa3oBaHWE, 3KOHOMWYECKUI poOCT, 0030p /MTepaTypsbl,
bubnmomeTpuyeckuit aHanms, VOSviewer, Knacrep
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Introduction

The entry of human capital to a leading posi-
tion in economic development draws attention to
education as the system responsible for its produc-
tion. Education has a pivotal role in fostering the
economic progress of a nation. It is widely recog-
nized as a critical driver of productivity, innovation,
and overall economic development. Attention has
increasingly been paid in recent years to the place
of education in the economic growth of different
countries. This is a result of the increasing com-
plexity of technology, as well as a certain accel-
eration of its changes, which naturally emphasize
the importance of innovation, and consequently of
humans, in today’s economy. Education enhanc-
es human capital by equipping individuals with
knowledge, skills, and competencies. A well-edu-
cated workforce is more productive and adaptable,
leading to increased economic output. Higher lev-
els of education are often associated with higher
incomes and better job opportunities.

Not only technological change but also social,
financial and human innovation, i.e. the speed of
social and economic absorption of new technol-
ogies in all their diversity, is of great importance
for the economic development of a country in to-
day’s world. This is determined by the content of
education and the educational technologies used,
the development of the educational environment,
and the digital environment (which should ensure
greater accessibility of quality education). Educa-
tion fosters innovation and technological advance-
ments by providing individuals with the necessary
knowledge and skills to develop new ideas, prod-
ucts, and processes.

The world’s leading economists attribute a
significant role to education in increasing produc-
tivity and economic growth rates. For instance,
Galbraith et al. (1975) argued that allocating re-
sources to education can result in a more signifi-
cant rise in a country’s overall income compared to
directing investments towards physical infrastruc-
ture such as railways, dams, and machinery. He
emphasized that education is a crucial component
of human capital, which contributes significantly
to economic growth and development. His argu-
ment stemmed from the idea that investment in
education leads to developing a more skilled and
productive workforce. With improved education,
individuals acquire knowledge, skills, and abilities
that enable them to contribute more effectively to
the economy. Increased productivity and human
capital development can result in higher incomes,
more significant innovation, and overall economic
progress.

The growth in the number of publications
and scientific studies studying the importance of
education in economic growth actualizes the need
to use bibliometric analysis methods to identi-
fy patterns and trends studied by scientists from
various countries around the world. Bibliometric
methods are used to analyze the effectiveness of
scientific work and map science. The analysis of
the effectiveness of scientific research primarily
focuses on evaluating the outcomes and impact
of individual researchers, research groups, institu-
tions, or organizations. On the other hand, science
mapping aims to reveal the structure and dynam-
ics of scientific fields. It goes beyond evaluating
individual researchers or organizations and focus-
es on visualizing and analyzing the relationships
between scientific publications, disciplines, and
research topics. Science mapping techniques, in-
cluding bibliographic coupling, co-citation anal-
ysis, keyword analysis, and network analysis, are
used to construct maps or visual representations of
the scientific landscape. This scientific work aims
to analyze the structure and dynamics of academic
research aimed at studying the role of education in
economic growth.

Literature review

Many economic historians believe that the In-
dustrial Revolution, which began in the 19th cen-
tury, gained momentum only because of reforms in
the world’s education systems. Free primary edu-
cation was introduced in most European countries
and North America some 200 years ago and at the
end of the 19th century, it became widespread. The
poor had a chance to get a free higher education in
the early 20th century. R. Easterlin (1981) found
a link between the spread of education worldwide
and the beginning of economic growth. It usual-
ly took 25 to 30 years after educational reform
for a country to begin to see significant econom-
ic growth. In his 1981 paper titled “Why Isn’t the
Whole World Developed? Lessons from the Cot-
ton Mills,” Richard Easterlin examines the rela-
tionship between education and economic growth.
Easterlin’s study focused on the historical develop-
ment of the cotton textile industry and its impact
on economic growth. He argued that the spread of
education played a crucial role in initiating eco-
nomic development in countries that underwent
educational reforms.

The underlying rationale behind Easterlin’s
findings is that education provides individuals with
the necessary knowledge and skills to engage in
more productive economic activities. By increas-
ing the overall human capital of a nation, education
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contributes to technological progress, innovation,
and productivity improvements. Furthermore, ed-
ucation can have broader societal effects beyond
individual productivity. It can lead to improved
health outcomes, increased social mobility, and
the formation of more efficient institutions, all of
which can positively influence economic growth.
While Easterlin’s findings suggest a connection
between the spread of education and the onset of
economic growth, it is essential to consider his re-
search within the broader context of other studies
and the diverse factors influencing economic de-
velopment.

Piao and Manag (2023) conducted a study
that includes 37 countries and analyzes the rela-
tionship between the level of education and the
sustainable development of the economy and envi-
ronmental protection. The analysis concluded that
a high level of education positively affects house-
hold income in all 37 countries, which indicates
economic growth and development.

Osuntuyi and Lean’s (2023) study exam-
ines education’s direct and moderating roles in
the growth-energy-environment relationship of
African countries and recommends transforming
the school educational program to increase envi-
ronmental awareness, competence, and mindset
to improve the African environment. Over the last
decades, the growth-energy-environment relation-
ship has been debated.

Abidin et al. (2023) analyzed the role of
households’ education and labour skills in Ma-
laysia’s economic growth. They determined that
variables of capital and labour with tertiary edu-
cation can influence economic growth in Malaysia
in the long run. Furthermore, in alignment with the
study’s outcomes, it becomes evident that certain
variables, such as capital, labor force possessing
tertiary and secondary education, and the propor-
tion of skilled labor, notably influence short-term
economic growth. Consequently, it is imperative
for the nation to channel increased resources to-
wards the education and training sector, given that
investments in education and the enhancement of
labor skills are poised to yield favorable outcomes
for economic progress.

The basic economic theory follows the con-
cept of the human capital model, which considers
the schooling process as an investment in human
capital. Thus, the transition to compulsory school-
ing aims to increase the productivity of the group
with a low level of education, which leads to an
increase in their wages while not influencing the
educational decisions of other groups. Molchanova
and Guliyeva (2022) discussed the importance of

an economic approach to the analysis of education
and the study of how the duration of compulsory
education affects economic growth and well-be-
ing. Economic theory predicts that governments
in developing and less developed countries, by in-
vesting in education and supporting schooling, can
improve the quality of their workforce and stimu-
late economic growth and prosperity. The findings
suggest that education policy can play a crucial
role in the strategy of developing countries, allow-
ing them to catch up with more prosperous states.
Thus, the governments of less developed countries
should adhere to public policies in the field of edu-
cation, including the extension of compulsory edu-
cation. This will improve the quality of human cap-
ital and, ultimately, increase the productivity and
innovativeness of the economy. According to the
conclusions of economic theory, political action
in this direction will contribute to both economic
growth and the general welfare of these countries.

Schweke (2004), in his 2004 viewpoint, em-
phasizes the importance of investing in “human
capital” as a priority for countries worldwide. He
argues that investments in healthcare, education,
and vocational training contribute to increased
labor productivity and play a crucial role in mit-
igating social problems that significantly burden
national economies. Education is vital in foster-
ing an entrepreneurial culture and promoting eco-
nomic dynamism. Well-educated individuals are
more likely to start businesses, create jobs, and
contribute to economic development. Education
provides aspiring entrepreneurs with the necessary
skills, knowledge about market opportunities, and
the ability to manage and grow their enterprises.
Schweke’s viewpoint underscores the interdepen-
dence between social and economic development.
By prioritizing investments in human capital,
countries can not only improve labor productivi-
ty and economic outcomes but also address social
problems that hinder progress and create econom-
ic burdens. In his work “Education and Econom-
ic Development,” American economist Haynes
(1987) scrutinised the encounters of information
technology companies. He deduced that in the
era of the electronic revolution, the link between
education and economic advancement has gained
even greater significance. This perspective aligns
with the understanding that the rapid advancement
of technology and the digital age have signifi-
cantly increased the importance of education for
economic growth. Education promotes social and
economic mobility by providing individuals from
disadvantaged backgrounds with opportunities to
improve their lives. Access to quality education
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enables individuals to break the cycle of poverty,
acquire better jobs, and contribute to the economy.
A well-educated population can reduce income in-
equality and promote inclusive economic growth.

During the 1960s, there was a growing reali-
zation that advancements in technology and knowl-
edge were becoming increasingly important for
economic productivity and overall development.
Researchers and economists argued that countries
could achieve higher levels of economic growth
by investing in education to improve the skills and
knowledge of their workforce. Countries with a
well-educated population tend to be attractive des-
tinations for foreign direct investment (FDI). In-
vestors are more likely to invest in countries that
offer a skilled workforce, advanced research and
development capabilities, and a supportive educa-
tional infrastructure. Education, therefore, plays
a significant role in attracting foreign investment
and stimulating economic growth. Overall, the per-
spective that investment in education is a key to ac-
celerating economic growth emerged in the 1960s
as researchers recognized the role of technological
progress in economic development. Education was
seen as a means to develop human capital, foster
innovation, and drive productivity, leading to en-
hanced economic growth and prosperity.

Minser (1958) and Becker (1962; 1975; 1990)
viewed investment in education as the future pres-
ent value of an individual’s income, i.e. an individ-
ual invests in education in order to have a higher
income in the future. Ben-Porath (1967) was the
first to propose the notion of the production func-
tion of human capital. He pointed out that an indi-
vidual makes most of his investments in education
when he is young. Therefore, the income received
at this time is relatively small, but the investment
in education is compensated by higher income in
the future. Education is seen as a resource by the
individual and has an impact on output, so the im-
pact of education on the growth of the economy as
a whole is unquestionable.

Economists were faced with the need to ac-
count for new growth factors due to the enormous
technological change that was taking place in the
world economy. Robert Solow (1956) was the first
to try to account for this technological change, they
viewed newly produced productive capital as a ve-
hicle for technological progress.

Schultz (1960; 1961) was actually the first to
assess the contribution of education to economic
growth. He assessed the education sector of the
economy in terms of public expenditure on edu-
cation. Although Gary S. Becker and Theodore
W. Schultz are often credited with pioneering the

economic analysis of education, Schultz’s work
focused more on human capital theory rather than
specifically assessing the contribution of education
to economic growth.

Schultz’s influential work on human capi-
tal theory, particularly his book “Investment in
Human Capital” published in 1961, argued that
education and training contribute to the develop-
ment of individuals’ human capital, which in turn
enhances their productivity and earning potential.
Schultz emphasized the importance of investing in
education and training to increase labor productiv-
ity and economic development. While Schultz’s
work acknowledged the link between education
and economic growth indirectly through human
capital, he did not specifically assess the education
sector’s contribution to economic growth in terms
of public expenditure on education.

In Denison’s (1962) studies, various origins
of economic growth are recognized, with a specific
focus on enhancing the quality of the workforce.
Denison closely ties this aspect to the educational
level of the employed populace. In his work, he
identified several factors contributing to economic
growth, one of which was improved labor quality.
Denison specifically highlighted the role of educa-
tion in enhancing the quality of the employed pop-
ulation. According to Denison, a more educated
workforce can lead to increased productivity and
innovation, which are crucial drivers of econom-
ic growth. Education equips individuals with the
knowledge and skills necessary to perform more
efficiently in their jobs, adapt to new technologies,
and contribute to the overall productivity of the
economy. By linking education to labor quality, he
emphasized the importance of investing in human
capital. Human capital refers to the knowledge,
skills, and abilities that individuals possess and can
contribute to economic production. Denison argued
that policies and investments aimed at improving
the labour force’s education and skills can positive-
ly affect economic growth. Griliches (1960), an in-
fluential economist known for his contributions to
the field of econometrics and the measurement of
productivity and technological change, conducted
studies parallel to Denison’s on measuring changes
in the quality of work. This study established the
basis for investigating how education influences
shifts in work excellence, extending to its effects
on economic advancement.

The work of Nelson and Phelps (1966) has had
a significant influence on all subsequent research in
the field of education and economic growth. While
it is important to note that their research was not
the sole contributor to this study area, their find-
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ings and insights have made notable contributions.
According to their analysis, an economic system
with a high level of education possesses a greater
capacity to adapt to technological changes. This
adaptability allows the economy to respond more
swiftly to innovations, leading to higher economic
growth rates. The rationale behind this argument
lies in the idea that education equips individuals
with the skills, knowledge, and problem-solving
abilities necessary to embrace and exploit new
technologies, leading to increased productivity and
innovation.

Nelson and Phelps view education not as a
separate factor in the production function along
with productive capital and labor but as a determi-
nant of aggregate productivity value (total factor
productivity). They offered two models. The first
model assumes that the level of education con-
tributes to the fact that this country more quick-
ly accepts new inventions made somewhere. The
difference between the theoretical and real level of
technological development is reduced. The second
model assumes that the rate of technology devel-
opment in a country depends on the level of edu-
cation and the difference between the theoretical
level of technology development and its true value.

In 1992, N. Gregory Mankiw, David Romer,
and David N. Weil made noteworthy advance-
ments in the realm of education’s influence on
economic growth. The authors incorporated mea-
sures of human capital, particularly average years
of schooling, into the production functions of dif-
ferent countries to evaluate the significance of ed-
ucation for individual economies. In their research,
Mankiw, Romer, and Weil aimed to examine the
determinants of economic growth across coun-
tries empirically. They expanded the traditional
production function framework by including hu-
man capital as an additional factor of production
alongside physical capital and labor. By doing so,
they recognized education as a critical component
of human capital and sought to assess its impact
on economic growth. Their empirical findings sup-
ported the positive relationship between education
and economic growth. They arrived at the conclu-
sion that increases in average years of schooling
were associated with higher levels of output per
worker. This relationship suggested that education
was crucial in driving economic productivity and
development.

These models essentially included education
as a factor in the production function along with
capital and labor. The new production function
would be as follows, assuming that a Cobb-Doug-

las production function describes economic growth
in a country:

Y, = AKELPH ¢, )

Y- gross national product

A - total productivity of factors;
L - labor resources,

K - capital resources.

Multiplier H, - level of education. Using re-
gression analysis methods, estimates were obtained
for the coefficients o, B, and y. Nelson and Phelps
assumed that education has an impact on economic
growth as a factor of production through its influ-
ence on factor A. That is, education determines the
total productivity of factors. Including education in
production functions and growth, models has be-
come a common approach in studying the role of
education in economic development.

It is worth highlighting that while the work
of Nelson and Phelps has had a significant impact
on subsequent research, it is just one among many
influential contributions in the field. The relation-
ship between education and economic growth is a
complex and multifaceted topic, and researchers
continue to explore and refine our understanding
of this relationship in contemporary studies. Many
contemporary researchers share Nelson and Phelps’
views on the mechanism of the impact of education
on economic growth. Benhabib and Spiegel (1994)
accept Phelps’ premise that the economic growth
rate depends on the gap between the theoretical
level of knowledge in the economy and its practi-
cal level. A country with a large gap has excellent
growth potential as it can adopt new technologies.
Authors do not use the concept of the theoretical
level of knowledge, which is very difficult to de-
fine and, moreover, to use in empirical research.
They consider not the gap between the theoretical
and practical level of knowledge but the gap be-
tween the level of technological development of a
given country and the leading country.

In their paper published in 1994, “Theories
of Learning and the Economics of Growth,” Seyla
Benhabib and Mark Spiegel explore the relation-
ship between knowledge, learning, and economic
growth. They examine various theories of learning
and their implications for economic growth and ar-
gue that knowledge accumulation and technologi-
cal progress play crucial roles in fostering econom-
ic growth. According to their framework, economic
growth occurs due to the gap between the potential
or theoretical level of knowledge available in an
economy and its practical or realized level. Their
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analysis emphasises the importance of technologi-
cal innovation and learning in bridging this knowl-
edge gap. As an economy advances, it can develop
new technologies and improve its productive ca-
pabilities through the accumulation of knowledge
and learning processes. This, in turn, can lead to
increased productivity and economic growth.

Their analysis emphasises the importance of
technological innovation and learning in bridging
this knowledge gap. As an economy advances, it
can develop new technologies and improve its pro-
ductive capabilities through the accumulation of
knowledge and learning processes. This, in turn,
can lead to increased productivity and economic
growth.

Nelson and Phelps concluded that investing
in education means higher growth rates only for
already technologically advanced countries. They
did not consider that while it may remain difficult
for developing countries to adopt their new tech-
nologies, even with a sufficiently high level of
education, they can borrow technologies from the
leading country. New studies have proved that ed-
ucation holds significance for the growth rate not
only in developed countries but also in developing
countries.

Human capital indicators, such as educational
attainment, workforce skills, and access to health-
care, provide insights into a nation’s potential for
sustained growth and development. The works
by Kussaiynov et al. (2023) and Kulzhanova et
al. (2021) seem to align with the commonly held
view that investments in human capital are a criti-
cal component of evaluating the economic systems
of Kazakhstan. In the era of post-industrial devel-
opment, the national economy and its economic
entities can achieve their goals and be successful
if they have sufficient creative potential, primari-
ly due to the quality of their intellectual resources.
For instance, the input of education and innovation
on economic growth in the case of Kazakhstan was
analysed by Kireyeva et al. (2023).

According to experts, in economically devel-
oped countries, human capital makes up 70-80% of
national wealth. Scientists and specialists believe
that human capital, like natural and physical cap-
ital, has value and needs revitalisation and devel-
opment. In this regard, the international commu-
nity evaluates each individual state in terms of the
effectiveness of the country’s education system.
Therefore, this study aims to identify the main
directions of research, concepts, and topics in the
role of education in economic growth and to identi-
fy gaps in existing publications for future research.

Methodology

A bibliometric analysis of the literature was
chosen to highlight the main concepts and essential
areas in the study of the role of education in eco-
nomic growth. A bibliometric analysis of the pa-
pers on the place of education in economic growth
can offer valuable visions into the core ideas and
significant areas of study in this field. By examin-
ing the features and tendencies of published arti-
cles, citations, and related metrics, bibliometric ex-
amination permits scientists to recognize important
subjects leading authors, and developing research
directions. The study might discover by what
means education contributes to economic growth
by increasing productivity and survey the influence
of education on labor market results, technological
progressions, innovation, and general productivity
levels. The literature may well argue the econom-
ic incomes related to different education levels.
This possibly will consist of analyzing the sala-
ry differentials among individuals with different
education levels, measuring the social welfare of
education, and observing the connection between
education and income inequality. The study could
discover research on education policies and inter-
ventions targeted at supporting economic growth
and consist of research on the efficiency of edu-
cational reforms, investments directed to educa-
tional infrastructure, and skill improvement pro-
grams. The papers might contain relative studies
examining the title role of education in economic
growth from corner to corner-different countries
and regions. It might search for differences in ed-
ucation systems’ educational attainment levels and
their effect on economic endings. The bibliometric
analysis may highlight the methodologies and da-
tabases ordinarily used in studying the correlation
in the middle of education and economic growth. It
may well include sources like panel data analyses,
econometric models, experimental studies, and na-
tional or international databases used for empirical
research.

In addition, bibliometric analysis makes it
possible to identify relationships between various
terms and concepts. Also, it helps to identify key-
words that often accompany each other in scientif-
ic publications and identify citation networks be-
tween them. This approach helps better understand
the interactions and links between various aspects
of the role of education in the economy.

The study was undertaken using the Web of
Science (WoS): Core Collection database in May
2023. Core Collection stands out as one of the pri-
mary and extensively utilized bibliographic data-
bases, offering a comprehensive examination of
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research literature spanning diverse fields like sci-
ences, social sciences, humanities, and arts.

A sample was collected for bibliometric anal-
ysis, the source was the Web of Science database,
which was analyzed using the VOSviewer pro-
gram, which allows clustering and network analy-
sis of bibliometric information.

In the first stage, a search query was carried
out, which included keywords and their combina-
tions according to the research topic.

The co-occurrence method using the
VOSviewer program was chosen as the primary
method of data analysis. The integration of the
VOSviewer tool further enhances the analysis by
facilitating the visualization of complex networks
and clusters of related terms. This visual repre-
sentation aids in identifying prominent themes,
central concepts, and emerging trends within the
scholarly landscape. It enables us to discern the
interdependencies and interrelationships between
various research areas and provides a comprehen-
sive overview of the multidimensional nature of
the phenomenon under investigation. This method
helps to cluster keywords according to the degree
of how often they occur together in one work. Thus,
the keywords form thematic clusters according to
the research topic and form “science maps”. On
the “science maps” below, the clusters are marked
with different colors, the «total link strength» indi-
cator, i.e. the strength of the association of a giv-
en keyword with all others, determines the size of

each keyword and the lines reflect the associations
between two separate keywords.

It is essential to remember that the specific
findings of a bibliometric analysis would be de-
termined by the literature selection and the study’s
scope. The education and economic growth field is
enormous and continuously growing, so a biblio-
metric analysis can deliver a widespread overview
of the research background and assist in classifying
areas for additional analysis.

Results and Discussion

The keywords were analysed using the tools
provided by the “VOSviewer” program, enabling
an evaluation of the co-occurrence strength be-
tween different terms.

A specialized thesaurus comprising 72 terms
was used to create a scientometric map. The prima-
ry objective was to merge similar terms and elimi-
nate typographical errors within the keywords. For
the map construction, we exclusively considered
keywords that appeared at least 15 times in the
dataset. Query terms were intentionally excluded
from this selection as they are present in nearly all
documents and could distort the clustering process.
Consequently, the final set of keywords consists of
72 terms.

The visualization of the results is illustrated
in Figure 1, wherein the dimensions of each ele-
ment symbolize its overall connection potency, and
the thickness of the lines indicates the potency of
the link between the two terms.

Figure 1 - Bibliometric map of publications View
Note: compiled by authors based on the VOSviewer software
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The analysis allows us to identify several
clusters, which can be conventionally designated
as (green), (yellow), (blue), (red), and (purple). The
interpretation of clusters is based on the keywords

that occur in them. However, it is worth noting that
the highlighted division is conditional since both
clusters and terms are interconnected with each
other (Table 1).

Table 1 - Clustering research in the subject field of the role of education in economic growth

Cluster Color Number of items The most frequently used terms

1 Red 25 Growth, research and development, innovation, eco-
nomic development,

2 Green 22 Economic growth, China, energy consumption, trade,
urbanization

3 Blue 12 Globalization, income inequality, democracy

4 Yellow 9 Inequality, gender, poverty, africa

5 Purple Human capital, investment

Note: compiled by authors

The “VOSviewer” software allows not only
to create a mental map of terms but also to reflect
chronological changes in their use. Due to this, it
gives the possibility to determine the time of ap-

pearance of the most frequently encountered terms
in research. The closer to blue, the “older” the re-
search, the closer to yellow, the more modern (Fig-
ure 2).

Figure 2 - Chronological display of the mental map of terms

Note: compiled by authors based on the VOSviewer software
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Based on the results of the visualization of
the temporal actualization of terms, it can be con-
cluded that the first studies were mainly focused on
the traditional method of education. This suggests
that early research may have explored the impact
of conventional educational approaches, such as
formal schooling systems, on economic growth.
Then, on research in the field of environmental
protection and financial development. This sug-
gests there may have been a growing recognition
of the relationship between education, sustainabili-
ty, and economic development. Studies in this clus-
ter might have explored how education contributes
to environmental awareness, conservation efforts,
and sustainable economic practices. Another trend
identified in the visualization is the actualization
of research in financial development. This suggests
that there may have been a significant body of

literature examining the relationship between ed-
ucation and financial outcomes, such as financial
literacy, access to financial services, and the role
of education in promoting economic stability and
development. In addition, it is possible to identify
trends in the actualization of certain research areas
in each cluster separately.

Education’s role in economic growth has been
extensively studied and researched by scholars and
economists over the years. It is a well-established
field of inquiry, with numerous studies examining
the relationship between education and economic
outcomes. Between 1992 and 2023, 2432 research
papers on the role of education in economic growth
were published based on WoS, and its growth is
observed, which actualizes this topic (Figure 3).

Figure 3 - Number of publications in WoS

Note: compiled by authors

An analysis of publication activity according
to Web of Science data showed that until 2000,
only about 90 articles were published regarding
the role of education in economic growth, while
since 2000, the number of publications has steadily
increased, peaking in 2022 (285 documents).

Analyzing the area of journals published in
research papers on the topic «the role of education
in economic growth», we can draw the following
conclusions. Most of the work has been published in
the field of Economy (28%), Educational Research
(15%), Management (10%), and Business (10%)
journals (Figure 4).
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Figure 4 - Area of journals according to the topic WOS

Note: compiled based on the source WOS

The same dynamics are observed in the
number of citations of articles in the field under
study.

Citations indicate the impact of research
on the role of education in economic growth. A

high citation level indicates the importance and
relevance of research in the scientific community.
The citation score allows you to identify influential
and authoritative works that significantly impact
the development of this field (Figure 5).

Figure 5 — Publication and citation WOS

Note: compiled based on the source WOS
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From 1991 to 2023, publications were cited
35362 times and h-index 79. Citation analysis
makes it possible to assess the dynamics of the
development of the research area of the role of
education in economic growth. By tracking the
number and trend of citations, we could determine
which works and ideas are gaining the most
recognition and influence over time. This allows us

to understand the evolution and direction of this
area of research.

In order to identify the most popular articles
published and aimed at studying the role of
education in economic growth, based on WoS
data, five publications were selected with the most
significant number of citations during the study
period (Table 2).

Table 2 - Five most cited papers examining the role of education
in economic growth, 1991-2023

Article title Author(s) Journal title Publication year | Cited, total
Increased educational attainment | Gakidou E., Cowling [ Lancet 2010 886
and its effect on child mortality in|K., Murray CJL
175 countries between 1970 and
2009: A systematic analysis
The Role of Cognitive Skills in|Hanushek E.A.,[Journal of Economic 2008 757
Economic Development Woessmann L. Literature
International ~ comparisons  of|[BARRO R.J., LEE|Journal of monetary 1993 746
educational-attainment J.W. economics
Does schooling cause growth? Bils M., Klenow P.J. | American economic 2000 579

review
Globalization, Brain Drain, and|Docquier F. and|Journal of economic 2012 404
Development Rapoport H. literature

Note: compiled by authors

According to the data from Table 2, most of
the journals in which the most cited articles were
published are highly rated. They are included in the
so-called first quartile, and most journals are top-
rated in the scientific community.

Conclusions

Academic publication activity on the chosen
research topic worldwide is steadily increasing,
which indicates an increasing importance in the
field of knowledge. Bibliometric investigations of
extensive datasets offer valuable insights into the
structuring and identification of research trends
that would be challenging to attain without the aid
of specialized tools. By employing the analysis
tools provided by WoS and the VOSviewer pro-
gram, we successfully achieved the intended ob-
jectives of research work with the desired level of
depth and meticulousness.

The visualization of our study’s findings re-
vealed the interconnectedness of thematic areas
(clusters) and citation networks, thereby indicat-
ing the intricate and multidimensional nature of
the role of education in economic growth. This
scientific research presents prospects for further
comprehensive exploration of the mechanisms
underlying the influence of education on econom-
ic growth by using metrics such as citations and

indexability of publications to identify the most
influential and authoritative works in a given field.
This helps to highlight the most significant studies
and determine their contribution to understanding
the role of education in economic growth.

It is important to note that the results analyzed
in this article represent only a fraction of the po-
tential afforded by bibliometric analysis programs.
Consequently, it is fitting to continue investigating
trends and promising research areas about educa-
tion’s impact on economic growth within specific
clusters.

Thus, bibliometric analysis makes it possible
to obtain an objective assessment and a deeper un-
derstanding of the role of education in the econo-
my. It allows you to explore current trends, high-
light key concepts and relationships, and assess the
impact of academic work.

The place of education in economic progress
has been a topic of widespread study and research.
Many studies have presented a strong positive cor-
relation between education and economic growth,
emphasizing the numerous ways in which edu-
cation leads to economic growth. Nevertheless,
it is significant to remember that the relationship
between education and economic growth is com-
plex and complicated. The influence of education
on development can differ depending on aspects
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such as the quality of education, the significance
of skills acquired, the attendance of complementa-
ry issues similar to infrastructure and institutions,
and the overall economic environment. At the end
of the study, it can be concluded that the quality
and availability of education are central factors
in defining its impact on economic growth. The
analysis of literary sources proves the place of the
level of education in the economy, which means
governments and policymakers need to prioritize
investments in education, ensure equitable access
to education opportunities, and continuously up-
grade the curriculum to meet the changing needs
of the economy.
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