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Human capital has become a fundamental concept in explaining
economic development, organizational competitiveness, innovation
capability, and sustainable growth. However, the evolution of research
themes, intellectual structures, and emerging directions within human
capital studies remains fragmented across different disciplines. This
study aims to examine the development and research landscape of
human capital through a bibliometric analysis approach. Data were
collected from the Scopus database using relevant search terms related
to human capital, and the retrieved publications were analyzed using
bibliometric techniques, including performance analysis, citation
analysis, co-authorship analysis, keyword co-occurrence analysis, and
thematic evolution mapping. The findings reveal that human capital
research has experienced significant growth and has developed into a
multidisciplinary =~ field involving economics, management,
entrepreneurship, education, innovation, and sustainability. The
citation analysis identifies influential studies focusing on
entrepreneurship, psychological capital, strategic management, and
sustainable competitive advantage, while the keyword analysis
demonstrates a transition from traditional themes such as education,
employment, and productivity toward emerging themes including
innovation, intellectual capital, social capital, and sustainable
development. Furthermore, collaboration analysis highlights the
dominant contribution of institutions and countries from North
America, Europe, and Asia in shaping global human capital research.
This study contributes to the literature by providing a comprehensive
understanding of the intellectual evolution of human capital research
and identifying future research opportunities related to digital
capabilities, green human capital, and adaptive workforce
development.
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1. INTRODUCTION
In today’s

becoming one of the most essential strategic
assets due to the fact that it involves the

organizations  and
economies, human capital is increasingly

knowledge, skills, abilities, creativity, and
capacities possessed by people to create value
and sustain development [1], [2]. Unlike
economic assets, human capital highlights the
role of the individual as an actor in creating
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innovation, increasing productivity, and
enhancing organizational competitiveness.
This concept was created based on economic
theories that viewed education, skills, and
capacity of the labor force as important factors
for economic growth. According to [3],
investment in education and training
enhances personal productivity and brings
economic gains. Therefore, human capital laid
the basis for modern human capital theory.
However, later this theory went beyond
economics to become a multidisciplinary term
used in management, organizational
behavior, entrepreneurship, education, and
public policy [4].

Human capital is one of the important
intangible assets in strategic management,
which is used for obtaining competitive
advantage for an organization. According to
resource-based view (RBV), valuable, rare,
inimitable and non-substitutable resources
provide opportunities for organizations to
outperform others [5]. Human capital
qualifies as such because the knowledge,
expertise, experience and problem solving
skills of employees are very hard to imitate.
According to [6], [7], human capital becomes
a source of competitive advantage only in
those cases where companies can effectively
develop, manage and use their capabilities.
Thus, the recent trend in studying human
capital became the shift from treating
employees as sources of operational
capabilities to treating them as strategic
capabilities [8].

Human capital research has further
evolved in connection with technological
revolution, globalization, and changes in
work characteristics. The development of the
knowledge economy has accentuated the
significance of intellectual capacity, digital
skills, and continuous learning as factors
impacting the performance of organizations.
Organizations face the need for the creation of
adaptable human capital that can adjust itself
to technological disruption, use of artificial
intelligence, and constantly changing market
environments [9]. In addition, the appearance
of Industry 4.0 has broadened the
conversation concerning digital  skills,
cooperation between humans and technology,

and future workforce readiness. This is why
the latest studies have analyzed not only
human capital in regard to employees' skills
but also in relation to innovation capacity,
knowledge management, creativity, and
learning orientation [10], [11].

As for the societal perspective on
human capital, this type of capital is highly
associated with sustainable development and
competitive advantage. Human resource
productivity,
entrepreneurship growth, poverty reduction,
and the welfare of society. Endogenous
growth theory offered by [12] shows that
knowledge and human capabilities are the

development affects

key factors of economic growth. International
institutions point out that human capital
development is important in order to increase
productivity and deal with economic
problems in the future. As a result, research
on human capital has become
interdisciplinary =~ field = which  covers
economics, education, medicine, public
administration, and sustainability, among
other branches of science.

Due to the growing number of articles
that are written in connection with human
capital, knowing about its intellectual
evolution, the structure of scientific
knowledge, and emerging trends in research
has become necessary. Literature review gives
a lot of theoretical insights, however, it might
be difficult for it to reveal such aspects of
scientific knowledge development as the
publication pattern, the most influential
publications, collaboration among authors,
and thematic developments. Bibliometrics
provides a structured way of looking into the
development of scientific knowledge via
quantitative analysis of publications, citation
practices, authorship, and research themes
[13]. With the help of bibliometrics, one is able
to find out influential publications,
intellectual base, conceptual changes, and
possible directions for future research. Thus,
using bibliometrics in human capital research
is a chance to explore how this field evolved.

Even though the concept of human
capital has received extensive attention from
the perspective of many disciplines, there are
still limitations in terms of fragmentation
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within the research due to varying theoretical
frameworks, methodological procedures, and
research settings. Many existing works have
explored the topic of human capital from
different angles such as performance of
employees, competitiveness of organizations,
innovations, economic growth, and
sustainability. Nonetheless, little is known
about the development process of the body of
literature on human capital as well as the key
themes of the field, the most important
publications, collaboration patterns, and
directions for further research. Consequently,
without an adequate overview of the existing
literature base, it will be hard to understand
how the field has evolved, what aspects have
been explored, and where future research
should be directed.

The objective of the current study is to
perform bibliometric analysis on the
evolution of human capital research through
trends in publication, citation analysis,
influential authors and sources, collaboration
patterns, and themes in research. Through
bibliometric analysis, the objective of the
study is to determine the intellectual structure
and evolution of human capital literature;
major contributions to the development of the
field and future research directions in the
area. The use of bibliometrics in this study
provides valuable contribution to the existing
body of literature in human capital evolution
and serves as an important reference source
for further advancements in the field.

2. METHODS

This study applies a bibliometric
analysis method that is used to systematically
investigate the development and intellectual
growth of human capital studies. Bibliometric
analysis refers to a quantitative methodology
which makes it possible for researchers to
conduct a statistical analysis on scientific
literature using methods such as publications
patterns, citation analysis, co-occurrence

3. RESULTS AND DISCUSSION
3.1 Co-Authorship Analysis

analysis, and collaboration mapping [13]. The
choice of this method of analysis is informed
by the fact that it helps one to have an overall
picture of knowledge structure, important
contributions, and future research directions
within a particular scholarly discipline.

In order to collect relevant scientific
literature related to human capital, a
systematic search of the scientific publications
was done. In this regard, the main source of
bibliographic information was chosen to be
the Scopus database due to its rich content of
peer-reviewed journals and academic
publications. The systematic search was
performed via the keyword "human capital"
in the title, abstract, and keywords field. The
scientific ~ publications were  screened
according to the inclusion criteria such as
publication in an English-language journal,
relevant for human capital research and
belonging to the required time frame. The
final set of publications was exported in
relevant bibliographic formats for further
analysis.

Analysis of bibliographic data was
performed using VOSviewer to produce
knowledge maps and visualize connections
between publications, authors, countries, and
research themes. Different methods of
analysis were used in this paper, such as
performance analysis, citation analysis, co-
authorship analysis, and co-occurrence of
keywords analysis. Performance analysis was
employed to investigate publication trends
and research productivity, and citation
analysis helped determine the most
influential works and intellectual
contributions in the field. Co-authorship
analysis focused on collaboration between
researchers and countries, whereas co-
occurrence of keywords analysis revealed the
key themes and trends in human capital
research. In this way, this paper gives an
overview of the development of human
capital research in the past and present and
the possible future.
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Figure 1. Author Visualization
Source: Data Analysis

The interconnection network among
the authors involved in human capital
research is illustrated in Figure 1 below. As is
seen from the illustration, there are several
clustered networks which indicate the
existence of several research groups which
take part in developing the field of research.
There are several collaborative groups which
are larger and central and which include
authors such as Ahmed, Zahoor; Jahanger,
Atif; Usman, Muhammad; Khan, Zeeshan;
and Alvarado, Rafael whose research
collaboration is quite high with other authors.
This indicates the presence of their significant
influence in linking various research groups
since they are at the center of the research.

There are several other research clusters such
as Chen, Nanxu; Xu, Hui; Amer, Ebrahim
Abbas Abdullah Abbas; and Aljuaid,
Mohammed. The visual also shows that the
human capital literature has evolved due to
international and inter-disciplinary
cooperation and not because of one research
team. Multiple colored clusters show that
there have been multiple themes and
geographical research streams, and authors
cooperate in their respective academic
communities. The central authors, such as
Ahmed, Zahoor and Jahanger, Atif, seem to be
playing the role of knowledge brokers
between different clusters.
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Figure 2. Institution Visualization
Source: Data Analysis

According to Figure 2, the research on
human capital requires collaboration between
institutions located in various geographical
locations; however, the network is relatively
sparse with concentration at several
important academic institutions. One of such
institutions is represented by the University of
South Carolina, United States which
collaborates with other institutions in the
network. Other institutions like IZA, Bonn,

Germany and ESAI Business School,
Universidad Espiritu Santo also play an
important role in international collaboration
process, thus suggesting that researchers from
North America, Europe, and Latin America
participate in human capital researches. The
line network shows that the collaboration of
institutions in this field is yet wunder
development with some institutions serving
as linkages between academic groups.
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Figure 3. Country Visualization
Source: Data Analysis

Figure 3 highlights the geographical
distribution and patterns of international
collaborations in human capital research. The
network shows a high level of centralization
in favor of the USA because the latter emerges
as the largest node with the highest centrality
measure. This implies that the USA makes the
greatest contribution to human capital studies
and has strong relations with researchers
from different countries. The USA has
extensive connections with such countries as
China, Canada, Germany, Spain, France,
Australia, and the UK. This suggests that the
USA plays an important role of the
knowledge exchange hub in human capital
studies. In addition, China is an important
node that reveals the increasing contribution
and collaboration with Asia and Western

countries. There are also other nodes such as
India, Malaysia, Pakistan, Turkey, Nigeria,
and Saudi Arabia. Moreover, there are other
clusters showing regional collaboration.
However, most of the nations are linked to
each other through collaborations across the
globe rather than independent research. The
inclusion of countries in Asia, Europe, North
America, Africa, and Latin America shows
that the study of human capital has become a
global networked endeavor. Some of the
European countries like Germany, France,
Belgium, Sweden, and Ireland have shown
great connections within the international
network, while some developing nations like
India, China, and Malaysia are participating
in the global research network.
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3.2 Keyword Co-Occurrence Analysis
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Figure 4. Network Visualization
Source: Data Analysis

As presented in Figure 4, this network
provides the conceptual framework and
theme of the human capital research. As
shown in the figure below, the term “human
capital” is the dominant keyword and is
indicated by the biggest circle at the center of
the network. This suggests that human capital
is the key concept linking all streams of
research. Since there is a very high
connectivity of human capital with many
other keywords such as economic growth,
education, employment, innovation, social
capital, intellectual capital, and sustainable
development, it implies that human capital
research has moved far from its conventional
approach of only workforce quality and
productivity.

The first prominent group of terms is
connected with the economic development
and growth approach. Terms such as
economic growth, economic development,
gross domestic product, income, productivity,
investment, and capital show that there is a
significant number of studies that investigate
human capital as one of the main sources of
macroeconomic efficiency. Such clusters show
the impact of the classical concept of human

capital, when education, qualifications, and
knowledge are seen as the main instruments
for increasing labor productivity and income
levels and thus ensuring
competitiveness. The link between human
capital and economic growth proves that
human capital investments are still important
for the explanation of the differences in
economic development.

The second most noticeable cluster is

economic

based on the links among human capital,
education, employment and labor market
issues. The terms like education, employment,
labor market, migration, training, health,
female, and child suggest that scholars more
often tend to study human capital formation
from social and demographic perspectives.
Education and training are considered as key
means for the formation of people's abilities,
and at the same time, health and demographic
factors are seen as other determinants of
human capital formation.

Another research avenue is captured
in the interrelationships among human
capital, innovation, intellectual capital, and
human resource management. Concepts such
as innovation, intellectual capital, human
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resource management, entrepreneur, and
social capital signal a growing trend of
studying human capital at the organizational
level. This group of concepts implies a
tendency of researchers to conceptualize
human capital as an organizational strategic
resource  associated  with  knowledge
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Figure 5. Overlay Visualization
Source: Data Analysis.

Figure 5 provides the development of
keywords related to human capital studies,
where color marks the average time period
during which each research theme was
published. According to the figure, human
capital still serves as the leading and
persistent research theme that has strong links
with many concepts. Themes of older
researches presented in darker blue colors
refer to the traditional views of human capital,
such as education, labor market, employment,
health, productivity, and human resource
management. These research themes relate to
the initial notion of human capital as
knowledge and abilities.

Over the course of time, there has
been a gradual broadening of the scope of the
research into organizational and
socioeconomic aspects. The shift from white
to green color in relation to keywords reflects

the growing importance of issues like
innovation, economic growth, investment,
social capital, sustainable development, and
intellectual capital in the middle period. These
facts point to the fact that researchers have
gone past the stage where they were
concerned with studying human capital at an
individual level and moved on to studying its
importance in terms of organizational
competitiveness and national economic
progress.

The latest trends in research, which
are marked with yellow highlighted key
terms, refer to sustainability and
environmental issues such as renewable
energy, environmental economics, ecological
footprint, carbon emissions, energy usage,
and natural resources. These trends reflect the
modern tendency of incorporating the role of
human capital in solving sustainability issues,
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where the importance of knowledge and
innovative abilities is recognized.
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Figure 6. Density Visualization
Source: Data Analysis

Figure 6 shows the distribution of the
research areas in the literature of human
capital. The area with the highest density is
the one surrounding the keyword “human
capital,” which is shown as the brightest spot
on the graph. Thus, it is clearly indicated that
human capital is the leading theme in the
body of literature. The fact that human capital
occupies this center position is an indication
that human capital serves as the key body of
knowledge that links different research
approaches. Other themes surrounding the
bright area with relatively high density
include economic growth, education,
employment, innovation, social capital, and
sustainable development. The distribution of
density also provides an indication of the

3.3 Citation Analysis

overall thematic expansion in human capital
research. Those concerned with education,
labor market, productivity, and health are
indicative of the classical roots of human
capital theory, which focuses on skills and
knowledge. Emerging links with innovation,
intellectual capital, environmental economics,
renewable energy, carbon emissions, and
sustainable development represent a move
towards contemporary interdisciplinary
perspectives.  Sustainability themes in
particular signal that contemporary human
capital research is paying more attention to
the way in which human capabilities drive
economic change and environmental
problems.

Table 1. Top Cited Literature

Auth
Citations uthors and Title
Year
3391 [14] The role of social and human capital among nascent
entrepreneurs
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Maternal and child undernutrition: consequences for adult health
3061 [15] .
and human capital
2415 [16] Psychological Capital: Developing the Human Competitive Edge
Direct and moderating effects of human capital on strategy and
1729 [17] performance in professional service firms: A resource-based
perspective
1483 [18] Hu@an capital and entrepreneurial success: A meta-analytical
review
193 [19] Human, social, and now positive psychological capital
management: Investing in people for competitive advantage
1151 [20] Examining the formation of human capital in entrepreneurship: A
meta-analysis of entrepreneurship education outcomes
Examining the human resource architecture: The relationships
1104 [21] among human capital, employment, and human resource
configurations
Moving towards a sustainable environment: The dynamic linkage
1092 [22] between natural resources, human capital, urbanization, economic
growth, and ecological footprint in China
1090 23] Human. C'apital and learning as a source of sustainable
competitive advantage

Source: Scopus 2026

Table 1 depicts the most significant
literature in human capital research based on
citation counts and presents the seminal
contributions made to shape the evolution of
the area. The highest cited article is [14] with
the title "The Role of Social and Human
Capital among Nascent Entrepreneurs” with
3,391 citations, indicating the importance of
human and social capital in developing
entrepreneurship. The second article is [24],
with 3,061 citations, which illustrates the
importance of nutritional and health status in
early life in forming the outcomes of human
capital throughout the life cycle. Other
frequently cited articles like [25] about
psychological capital, [17] regarding human
capital as a strategic resource, and [18] about
human capital and
entrepreneurship show that human capital
research has gone from its traditional focus on

successful

education and  skill formation @ to
psychological strategic
management, and entrepreneurship. Also, the
contribution of [21] and [26] supports the role
of human capital in the formation of

resources,

organizational capabilities and sustained
competitive advantage. Moreover, the
inclusion of [23] among the high-cited recent
papers indicates the emerging link between
human capital and sustainability, including

natural resource management and economic
and environmental performance.

DISCUSSION

The results of the bibliometric
analysis indicate that the human capital area
has grown to become a multi-disciplinary
body of research with clear linkages with
entrepreneurship, management, economic
development, innovation, and sustainability.
It is shown through the keyword analysis that
human capital is still the main term that binds
different research streams together, whereas
related concepts like education, employment,
productivity, economic development, and
innovation are the traditional pillars of the
literature. It is fully aligned with Human
Capital Theory suggesting that investment in
knowledge, skills, education, and health
improves an individual’s capabilities and
contributes to  the economic and
organizational performance. The significant
citation impact of papers by [14], [17], and
[18] proves that human capital has been
considered as an essential resource for
entrepreneurship and business success for a
long time.

The change in the research topics
shows a clear shift from the traditional
economic approach to the strategic and
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multidisciplinary one. In particular, while
early works mainly concentrated on
education, labor markets, productivity and
workforce development, more recent research
tends to link human capital to innovation,
intellectual capital, social capital, and
sustainable  development. The  fact
demonstrates that the importance of the
concept of human capital is not only its
accumulation of knowledge and skills but
rather the ability to apply it strategically to
adapt to environmental, social, and
technological changes. The fact that
innovation and sustainability become popular
topics in the research indicates that future
research in human capital will be dedicated to
solving global problems using creativity and
capabilities of humans.

Moreover, the analysis of the
collaboration and citations provides more
evidence to show that the field of human
capital is an international field with
contributions from the USA, China, as well as
other European nations, being significant in
the development of knowledge and
international collaboration. Nevertheless,
there exist chances for better collaboration of
the emerging economies and consideration of
the perspectives of different regions in the
network. The future research should pay
attention to studying human capital within
the framework of new perspectives, which
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