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This study reviews the relevance of Human Capital Theory in the relationship between education and economic growth in the knowledge-based economy era through a Systematic Literature Review (SLR) and bibliometric analysis. Data were analyzed from 298 Scopus articles published between 2000 and 2025, with 7,350 initial documents selected using PRISMA 2020 and analyzed using VOSviewer. The results show a significant increase in publications, especially after 2020, with a peak of 50 articles in 2025. The dominant keywords were economic growth (223; TLS 444), education (99; TLS 237), and human capital (81; TLS 185). Meanwhile, new themes such as innovation, digital skills, and the knowledge-based economy are growing. Country analysis shows the dominance of the United Kingdom (27 documents; 865 citations; TLS 4510), followed by Germany, the United States, and Italy. These findings confirm that human capital now encompasses digital skills, innovation, and lifelong learning. This study contributes to the mapping of intellectual evolution and future research directions.
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1. INTRODUCTION
Education is one of the main determinants of economic growth and sustainable development, because it plays a role in improving the quality of human resources, productivity, and innovation capacity of a country (Barkhordari et al., 2019).  In the era of the knowledge-based economy, education is no longer understood solely as a means of transferring knowledge, but as a strategic investment that supports innovation, digital transformation, and global competitiveness (Fatima et al., 2020). The development of the industrial revolution 4.0 and artificial intelligence further strengthens the importance of adaptive, creative, and digitally skilled human capital in driving today's modern economic growth.
Theoretically, the relationship between education and economic growth is explained through the Human Capital theory put forward by (Schultz, 1961) and (Becker, 1993). This theory asserts that investment in education and skills will increase individual productivity and generate long-term economic benefits for a country. This perspective is further reinforced by the endogenous growth theory Lucas (1988) and Romer (1990) which positions human capital as the primary driver of innovation, technological progress, and knowledge creation. Recent empirical research also shows that the quality of human capital has a significant impact on long-term economic growth, particularly in innovation- and technology-based economies (Pegkas et al., 2020).
However, empirical research on the relationship between education and economic growth remains inconsistent. Some studies find that increased access to education has a positive impact on economic growth, while others emphasize that this impact is heavily influenced by educational quality, innovation capacity, technological readiness, and a country's institutional conditions (Ishchy, 2020).  These findings show that increasing the quantity of education does not always result in optimal economic growth if it is not followed by an increase in the quality of learning and adaptive capabilities of the workforce. Thus, the human capital development paradigm has shifted from a quantity-based approach to a quality, innovation and knowledge capability-based approach (Benos & Zotou, 2014). 
Changes in the global economic structure are also driving conceptual transformations in human capital theory. In the contemporary context, human capital encompasses not only formal education but also digital skills, creativity, critical thinking skills, innovation capacity, and lifelong learning (Khalfaoui & Derbali, 2021). Therefore, the relevance of classical human capital theory needs to be reviewed to explain the dynamics of economic growth in the digital era and knowledge-based economy.
Although studies on education and economic growth have advanced rapidly, most previous research has focused on empirical analysis within specific countries or regions. Research that systematically maps intellectual development, conceptual evolution, and knowledge structures in the relationship between education and economic growth using a combination of systematic literature reviews (SLR) and bibliometric analysis remains relatively limited (Donthu et al., 2021). However, this approach is important for identifying research trends, dominant themes, scientific collaboration networks, and emerging research gaps in the global literature (Zupic & Čater, 2015).
In addition, previous bibliometric studies generally only mapped the fields of education or economics separately, so they were not able to explain the transformation of human capital theory in the knowledge-based economy era (Aparicio et al., 2023). As a result, there remains a conceptual gap regarding how education can transform from a traditional instrument of productivity enhancement into a key driver of innovation, digitalization, and sustainable economic development (Linnenluecke et al., 2020).
Based on these gaps, this study offers novelty through the integration of the SLR approach and bibliometric analysis to evaluate the intellectual evolution of human capital theory in the context of a knowledge-based economy between 2000 and 2025. This study not only reviews the empirical relationship between education and economic growth but also analyzes conceptual transformations, the development of research themes, and the structure of scientific collaboration in the global literature. Furthermore, this study highlights the importance of digital skills, innovation capacity, and adaptive capabilities as new dimensions of human capital in supporting contemporary economic growth.
Specifically, this study aims to: (1) map publication trends and research developments related to education and economic growth; (2) identify the most influential authors, journals, institutions, and countries; (3) analyze the intellectual structure and evolution of research themes; and (4) evaluate the relevance of human capital theory in the era of the knowledge-based economy and digital transformation. Thus, this study is expected to provide theoretical and methodological contributions to the development of human capital literature while also offering future research directions relevant to modern economic development.


2. RESEARCH METHODS
2.1. Research Design
This study uses a systematic literature review (SLR) approach combined with bibliometric analysis to map intellectual developments, knowledge structures, research themes, and future directions of studies on the relationship between education and economic growth from the perspective of human capital theory in the knowledge-based economy era. The combination of SLR and bibliometric methods is increasingly recommended in high-reputation publications because it is able to provide both a conceptual synthesis and a quantitative mapping of the development of a scientific field (Tranfield et al., 2003). This study adopted the PRISMA 2020 guidelines to ensure transparency, replicability, and validity of the literature selection process. Furthermore, bibliometric analysis was conducted using VOSviewer software.

2.2. Literature Search Strategy
The literature search was conducted systematically using the Scopus database, which was chosen as one of the largest and most widely used scientific databases in bibliometric research and systematic literature reviews (Mongeon & Paul-Hus, 2016). Scopus provides extensive coverage of highly reputable international journals in various scientific fields, thus enabling the identification of relevant and quality literature related to the relationship between education and economic growth from the perspective of human capital theory.
	The search process was conducted in June 2026, focusing on articles published between 2000 and 2025. The search strategy used the following keywords: "Human Capital Theory" OR "Education" AND "Economic Growth" OR "Knowledge-Based Economy." To obtain comprehensive literature coverage, various synonyms and related terms frequently found in previous research were used. The search was conducted using the title, abstract, and keywords (TITLE-ABS-KEY) to improve the accuracy and relevance of the search results (Agasisti & Petrenko, 2024).

2.3. Data Collection Procedures
Literature collection was carried out systematically by following the PRISMA 2020 guidelines. Article searches were carried out through the Scopus database using a combination of keywords (Page et al., 2021). Next, a screening process is carried out based on the title and abstract to ensure their relevance to the research topic. Articles that pass this stage are then subjected to a full-text review based on the established exclusion and inclusion criteria (Haddaway et al., 2020). The exclusion and inclusion criteria in this study include:

Table 1. Exclusion and inclusion criteria
	No
	Exclusion and inclusion criteria

	1
	Documents that are not relevant to the research topic

	2
	Articles published in journals other than scientific journals

	3
	Articles other than open access

	4
	Articles that discuss according to the topic

	5
	Articles published in scientific journals

	6
	Publication in the form of articles


Source: Scopus database.

Articles meeting all criteria were then included in the final dataset and analyzed using two approaches. First, bibliometric analysis was used to map the development of publications, authors, journals, countries, and dominant research themes. Second, a systematic literature review (SLR) was used to identify theoretical developments, empirical findings, and research gaps related to the link between education and economic growth in the knowledge-based economy era. This approach ensures that only relevant and high-quality literature is used in the research. This study used VOSviewer, a bibliometric analysis program accessible at www.vosviewer.com, to visualize bibliometric maps and networks.
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Figure 1. Flowchart of article search strategy

2.4. Final selection
The final selection stage was carried out to ensure that all articles analyzed were truly relevant to the research focus on the relationship between education and economic growth in the context of human capital theory in the knowledge-based economy era (Öztürk et al., 2024). After going through the process of identification, screening, and feasibility checks, articles that met all inclusion criteria were selected as the final research sample (Moher et al., 2009).
The final selection process was carried out systematically by considering several aspects, namely: (1) the suitability of the topic to the theory of human capital, education, and economic growth; (2) the publication period between 2000-2025; (3) the article came from a reputable and indexed scientific journal; (4) the availability of full text; and (5) having complete bibliographic data for bibliometric analysis (Iftikhar et al., 2024).
At this stage, a thorough reading of the articles' contents was conducted to ensure consistency of substance with the research objectives. The final selection results yielded a number of articles that were then used as the basis for a systematic literature review and bibliometric analysis. The selected articles were then analyzed to identify the development of research themes, publication trends, inter-author relationships, keyword networks, and the direction of development of human capital and economic growth theory in the knowledge-based economy era (Khaw et al., 2024).

2.5. Presentation of results
In the final step, the research results are presented through bibliometric analysis and systematic literature synthesis. Bibliometric analysis was used to map publication trends, authors, journals, countries, and emerging research themes. Literature synthesis was used to identify theoretical developments, key findings, and research gaps related to the relationship between education and economic growth from a human capital theory perspective during the period 2000-2025 (Han & Fang, 2024). 


3. RESULTS AND DISCUSSION
This section presents the results of a systematic literature review and bibliometric analysis on the relationship between education and economic growth from a human capital theory perspective for the period 2000–2025. The analysis results are used to examine research developments, publication trends, and key themes related to education, skills, and the knowledge-based economy. These results are then discussed to understand how education plays a role in driving economic growth in the modern era.

3.1. Research Publication Trends
Research publication trends reflect the development and direction of scientific studies in a field of science (Ellegaard & Wallin, 2015). In the context of this article, publication trend analysis is used to review the relevance of human capital theory in the knowledge-based economy era, particularly regarding the relationship between education and economic growth during the period 2000-2025 through a systematic literature review and bibliometric analysis.
In June 2026, a comprehensive search of the Scopus database yielded 7,350 documents. The next stage involved filtering, resulting in a final selection of 298 documents for inclusion in this study. The articles analyzed underwent a rigorous selection process, representing relevant and high-quality literature using the Scopus database (Baas et al., 2020). So it can be seen in the following publication trends:




Table 2. Publication trends on the relationship between education and economic growth
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Based on the table above, the trend of research publications regarding the relationship between education, human capital, and economic growth shows a dynamic growth pattern and tends to increase significantly in the last decade (Barro, 2013; Krueger & Lindahl, 2001). In the initial phase, from 2000 to 2012, the number of publications was relatively low and fluctuating, ranging from 0 to 5 documents per year. This low number of publications during this period indicates that human capital and education were not yet a primary focus in global economic discourse. Furthermore, research in the early period was still dominated by a classical approach that viewed education as merely an instrument for increasing labor productivity without much connection to innovation, technology, or the knowledge-based economy (Bils & Klenow, 2000). 
Significant changes began to emerge between 2013 and 2019, when the number of publications gradually increased from 10 documents in 2013 to 15 documents in 2017, although there were fluctuations in the following years. This increase indicates a transformation in research direction influenced by the development of the knowledge economy concept, the industrial revolution 4.0, and increased attention to human resource quality as a strategic factor in economic growth (Powell & Snellman, 2004). In this phase, research no longer only discusses education levels, but begins to examine digital skills, innovation, technology-based productivity, and the quality of educational institutions in supporting sustainable economic development (Li & Ma, 2024).
The sharpest spike occurred in the 2020-2025 period. The number of publications increased from 22 documents in 2020 to 32 documents in 2022 and reached 50 documents in 2025. This growth shows that the issue of education and human capital is increasingly becoming a major concern in international literature. This condition is most likely influenced by the impact of global digital transformation after the COVID-19 pandemic which has encouraged accelerated adaptation of technology, digital learning, and the need for a highly skilled workforce (Pokhrel & Chhetri, 2021). Thus, this publication trend shows that human capital theory is experiencing an expansion of perspective from the traditional economic approach to a multidimensional approach that places education, innovation, technology and knowledge capacity as the main foundations of modern economic growth (Amiri & Ventelou, 2022).

3.2. Most Influential Institutions, Authors and Keywords
In this section, we will explain the most influential institutions, authors and keywords that appear most frequently, so the following sections will be explained:
Bibliometric analysis shows that the institutions that are influential in research on human capital, education, and economic growth are determined by their publication productivity, citation rates, and the intensity of international scientific collaboration. This reflects the role of certain institutions as centers of knowledge production in the development of education-based economic theory (Börner et al., 2003).
In addition, the pattern of collaboration between authors and institutions shows the formation of a global research network that contributes to the dissemination of knowledge and strengthening the study of human capital in modern economic literature (Waltman et al., 2011). Meanwhile, keyword analysis shows the dominance of terms such as human capital, education, economic growth, and knowledge economy, which indicates a shift in research focus towards an economy based on innovation and technology.

Table 3. Top ten collaborating institutions
	Ranking
	Institution
	Country
	Documents
	Citations
	TLS

	1
	Adnan Kassar School of Business, Lebanese American University
	Lebanon
	2
	12
	9

	2
	Faculty of Business and Management, MARA University of Technology
	Malaysia
	2
	13
	9

	3
	Kuban State Agrarian University Named After I.T. Trubilin
	Russia
	2
	19
	9

	4
	Austrian Institute of Economic Research (WIFO)
	Austria
	1
	35
	6

	5
	Birmingham Business School
	English
	1
	1
	6

	6
	College of Population Studies, Chulalongkorn University
	Thailand
	1
	35
	6

	7
	Europe and Central Asia Region, The World Bank
	United States of America
	1
	35
	6

	8
	Forman Christian College, A Chartered University
	Pakistan
	1
	1
	6

	9
	Sepuluh Nopember Institute of Technology (ITS)
	Indonesian
	1
	1
	6

	10
	International Institute for Applied Systems Analysis (IIASA)
	Austria
	1
	35
	6



Based on the table above, it can be seen that the institutions with the highest research contributions come from Lebanon, Malaysia, and Russia, each producing 2 documents and having a TLS value of 9. A high TLS value indicates that the institution has strong research collaboration relationships with other institutions (van Eck & Waltman, 2017). The Russian institution, Kuban State Agrarian University, received the highest number of citations (19 citations) despite having the same number of documents as other institutions. This indicates that the quality or influence of its publications is greater than that of other institutions. In bibliometric analysis, a high number of citations indicates that the research has strong academic influence and is frequently referenced by other researchers (Glänzel & Thijs, 2011).
Meanwhile, several institutions, such as the Austrian Institute of Economic Research (WIFO), Chulalongkorn University, and IIASA Austria, have only one document, but received 35 citations. This indicates that despite the small number of publications, the published articles have a very high scientific impact and are frequently cited by other researchers (Martínez-López et al., 2020). From Indonesia, the Sepuluh Nopember Institute of Technology (ITS) ranked 9th with 1 document, 1 citation, and a TLS of 6. This data indicates that the contribution and influence of ITS research in international networks are still relatively low compared to other foreign institutions. Overall, this data shows that the number of publications does not always determine the magnitude of research influence. Citations and TLS are important indicators because they demonstrate the quality of publications and the strength of collaboration between institutions in international research (Cobo et al., 2011).

This analysis also identifies the most influential authors in the study of human capital and economic growth. This influence is measured by publication productivity, number of citations, and contributions to ideas widely used in previous research.

Table 4. Famous authors collaborate through networks
	No
	Authors
	Citations
	Total link strengths

	1
	weil d.n
	66
	605

	2
	woessmann l.
	89
	605

	3
	romer p.m.
	67
	561

	4
	barro r.j.
	72
	513

	5
	strulik h.
	45
	482

	6
	galor o.
	32
	378

	7
	lucar r.e.
	53
	352

	8
	howitt p.
	44
	335

	9
	becker g.s.
	34
	296

	10
	jones c.i.
	26
	287



Based on Table 4, Woessmann L. has the highest number of citations, namely 89 citations with a Total Link Strength (TLS) value of 605. This indicates that the author has a very strong academic influence and research collaboration network. Meanwhile, Weil D.N. also has the highest TLS of 605 with 66 citations, which indicates a high level of collaboration with other researchers (Aria & Cuccurullo, 2017).  In addition, Romer P.M. and Barro R.J. have relatively high citation counts, with 67 and 72 citations, respectively, and a TLS above 500. These data indicate that authors with strong collaborative networks tend to have greater research influence. Conversely, Jones C.I. has the lowest citation count and TLS, with 26 citations and a TLS of 287, making his influence and collaborative network relatively smaller compared to the other authors. Overall, the data in the table shows that the higher the citation count and TLS, the greater the author's scientific influence and collaborative strength within the international research network (Baker et al., 2020).
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Figure 2. An interconnected network of renowned authors that fosters collaboration

Based on the visualization of the author's collaboration network using VOSviewer, research in this field is divided into three main clusters which show the existence of groups of researchers who collaborate intensively with each other (Fortunato, 2010). The green cluster is dominated by Woessmann, Barro, and Lucas which have larger node sizes, indicating a high level of scientific productivity and influence (Woessmann, 2016). The blue cluster is centered on Galor, Jones, and Strulik, while the red cluster includes Romer, Helpman, and Rodrik who contributed to the development of themes related to economic growth and human capital (Galor, 2011).
The large number of connections between nodes indicates that scientific collaboration in this field is quite robust and well-connected. Some authors, such as Lucas and Weil, are strategically positioned to connect various clusters, thus playing a key role in the dissemination of knowledge and the integration of various research themes (Breschi & Lissoni, 2009). These findings suggest that the development of the literature on education, human capital, and economic growth is supported by a broad and interconnected collaborative network, which contributes to the exchange of ideas and the development of theory in the field (Benhabib & Spiegel, 1994)

Next, keyword analysis was used to identify key themes and trends in research related to human capital, education, and economic growth. Frequently occurring keywords indicate the most discussed topics during the period 2000-2025.

Table 5. Keyword co-occurrence network
	Ranking
	Keyword
	Occurrences
	Total Link Strength

	1
	economic growth
	223
	444

	2
	education
	99
	237

	3
	human capital
	81
	185

	4
	innovation
	19
	64

	5
	investment
	16
	62

	6
	economic development
	14
	53

	7
	growth
	12
	47

	8
	educational attainment
	12
	40

	9
	income inequality
	8
	32

	10
	gross domestic product
	7
	30













Based on Table 5, the keyword "economic growth" is the most dominant theme, with 223 occurrences and a Total Link Strength (TLS) of 444. This indicates that most research focuses on economic growth as the primary topic. Furthermore, the keywords "education" (99 occurrences; TLS = 237) and "human capital" (81 occurrences; TLS = 185) rank second and third, indicating that education and human capital are the factors most frequently associated with economic growth. The keywords "innovation" (19 occurrences), "investment" (16 occurrences), and "economic development" (14 occurrences) also have a relatively high level of interconnectedness, indicating that research addresses not only education as a growth factor, but also the role of innovation and investment in supporting economic development. Meanwhile, the emergence of "educational attainment," "income inequality," and "gross domestic product" indicates attention to educational quality, income equality, and macroeconomic indicators in explaining economic growth. Overall, these data indicate that the literature is dominated by the relationship between education, human capital, and economic growth, with supporting themes such as innovation, investment, and income inequality receiving increasing attention in recent research (Ali et al., 2018; Kocourek & Nedomlelová, 2018).
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Figure 3. Analysis of development keywords regarding the relationship between education and economic growth

Based on the VOSviewer visualization, economic growth, education, and human capital are the most dominant keywords because they are located at the center of the network and have the largest node size. This indicates that most research focuses on the relationship between education, human capital, and economic growth. Around these main themes, several interconnected topic clusters emerge. Keywords such as innovation, entrepreneurship, and knowledge-based economy indicate that research is beginning to examine the role of innovation and the knowledge-based economy in driving economic growth. Furthermore, the emergence of public spending, fiscal policy, and income inequality indicates attention to the role of government policy and income inequality. Meanwhile, the keywords technology, ICT, and skilled labor indicate an increasing study of digital transformation and skilled labor. Overall, this visualization demonstrates that research is no longer solely addressing the direct relationship between education and economic growth but is also linking it to innovation, technology, public policy, and broader social issues (Aghion et al., 2009; Asongu & Odhiambo, 2019).

3.3. Country Analysis and International Collaboration
A visualization of the country collaboration network shows a concentration of research in countries with high levels of investment in education and innovation. The United States, the United Kingdom, China, Germany, and Australia serve as hubs for the international collaboration network.
Table 6. Ten countries with the best collaboration
	Ranking
	Country
	Document
	Citation
	Total Link Strength

	1
	United Kingdom
	27
	865
	4510

	2
	Italy
	21
	336
	2865

	3
	Germany
	19
	807
	2804

	4
	Australia
	15
	355
	2518

	5
	United States
	24
	662
	2462

	6
	China
	23
	188
	1818

	7
	Spain
	13
	317
	1528

	8
	India
	13
	182
	1385

	9
	Portugal
	13
	247
	1195

	10
	Tunisia
	5
	32
	1187



Based on Table 6, the United Kingdom ranks first with 27 documents, 865 citations, and a Total Link Strength (TLS) of 4,510. These results indicate that the United Kingdom has the strongest research contributions and international collaboration networks. A high TLS value indicates that extensive collaboration can increase the impact and visibility of research (Adams, 2013). Germany has a high number of citations (807) despite producing only 19 documents, indicating good publication quality. Meanwhile, Italy and the United States also demonstrate important roles in global research collaboration, with high TLS scores. According to Hoekman et al. (2010), Strong international collaboration can increase the influence and citation count of a publication. On the other hand, China has a relatively high number of papers (23), but its citation count is still lower than that of the top countries. Overall, these data suggest that countries with stronger collaboration networks tend to have greater research impact (Wagner et al., 2015).
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Figure 4. International collaboration network in the field of the relationship between education and economic growth

This visualization of co-authorship by country shows the network of collaborations between countries in scientific publications. The size of the nodes indicates the level of contribution of a country, while the connecting lines depict the strength of the collaborative relationships. The United Kingdom appears to be the most dominant country because it has the largest number of nodes and is connected to many other countries. This indicates that the United Kingdom plays a role as a center of international collaboration in the analyzed research field (Bordons et al., 2015). Countries are divided into several clusters indicated by different colors. The red cluster is centered on the United Kingdom and includes countries such as Australia, Spain, and Japan. The blue cluster is dominated by Germany and Italy, while the green cluster includes Indonesia, Malaysia, Portugal, and South Africa. The formation of these clusters indicates a pattern of more intensive collaboration among countries within the same group (Wagner et al., 2015). In addition, the United States, Germany, Italy, and China also have relatively large nodes and numerous connections, indicating their important roles in the global research network. Overall, this visualization indicates that countries with extensive collaboration networks tend to have greater influence on research development and the increased scientific impact of publications (Persson et al., 2004).



3.4. Sintesis Literatur: Relevansi Human Capital Theory dalam Era Knowledge-Based Economy
Human capital theory introduced by Schultz (1961) and Becker (1993) explains that investment in education, training, and skills is an important factor that increases individual productivity and drives economic growth. This perspective was later expanded by Lucas (1988) and Romer (1990) through endogenous growth theory which places human capital as the main source of innovation, knowledge creation, and technological progress. 
In the knowledge-based economy era, the concept of human capital has undergone a significant transformation. Human capital is no longer measured solely by formal education, but also encompasses innovation, digital literacy, creativity, adaptability, and lifelong learning. This change occurs because knowledge, technology, and innovation have become the primary factors of production that determine a country's competitiveness (Mohamed et al., 2022). Various studies show that the quality of human capital has a greater influence on economic growth than simply increasing the quantity of education (Haini, 2019).
Recent literature reinforces the relevance of human capital theory in a knowledge-based economy. Research shows that the composition of human capital, supported by higher education and technological skills, plays a crucial role in driving innovation and accelerating technology adoption, ultimately boosting long-term economic growth (Liu & Xiao, 2022). In addition, human capital has proven to be a strategic factor in strengthening national innovation capacity and generating sustainable economic growth through the development of knowledge and intellectual assets (Gashe et al., 2024).
However, the relationship between education and economic growth is not always linear. Recent meta-analyses show that the impact of human capital on economic growth is influenced by educational quality, institutional conditions, the level of economic development, and a country's ability to leverage knowledge for innovation and productivity (Teixeira & Gomes, 2024). These findings explain why increasing access to education does not always result in optimal economic growth if it is not accompanied by improvements in the quality of learning and innovation capacity.
In addition to its role in increasing productivity, human capital is also a crucial foundation for sustainable development. Recent research shows that human capital development contributes to achieving the Sustainable Development Goals (SDGs) by increasing technological capacity, economic efficiency, and adaptability to global change (Jie & Lan, 2024). In this context, education functions as an instrument for forming knowledge workers who are able to create, manage, and transform knowledge into economic value.
Based on this literature synthesis, human capital theory remains relevant as a theoretical foundation for explaining the relationship between education and economic growth. However, the theory's focus has shifted from the accumulation of formal education to the development of knowledge quality, innovation, digital competency, and adaptive capabilities. Therefore, in the knowledge-based economy era, human capital needs to be understood as a combination of education, technological skills, creativity, and innovation capacity that collectively determine a country's competitiveness and long-term economic growth.


4. DISCUSSION
The research results show that studies on education, human capital, and economic growth experienced a significant increase during the period 2000-2025, especially after 2020. This increase indicates that human capital is increasingly seen as an important factor in facing digital transformation and the knowledge-based economy (Valero & Van Reenen, 2019).
Keyword analysis shows that economic growth, education, and human capital are key themes in the literature. However, the emergence of keywords such as innovation, technology, and knowledge-based economy indicates a shift in research focus from improving formal education to developing innovation, digital skills, and workforce adaptability (Audretsch & Belitski, 2021).
This finding supports human capital theory which states that investment in education can increase productivity and economic growth (Becker, 1993). However, in the knowledge-based economy, the quality of human capital is becoming more important than simply the number of years of education. Digital skills, creativity, and the ability to innovate are increasingly proving to be crucial to a country's competitiveness and economic growth (Balsmeier & Woerter, 2019).
The analysis of country collaborations also shows that the United Kingdom, Germany, the United States, and Italy are central to international research networks. This indicates that global collaboration plays a crucial role in improving research quality, knowledge transfer, and the scientific impact of publications (Gazni et al., 2012).
Overall, this research shows that Human Capital Theory remains relevant in explaining the relationship between education and economic growth. However, the concept of human capital needs to be understood more broadly, encompassing quality education, digital skills, innovation, and lifelong learning as key factors in supporting sustainable economic growth in the knowledge-based economy (Nelson & Phelps, 1966).


5. CONCLUSION
This study reexamines the relevance of human capital theory in explaining the relationship between education and economic growth in the knowledge-based economy era through a systematic literature review (SLR) approach integrated with bibliometric analysis for the period 2000-2025. The results show a significant increase in the number of publications, particularly since 2020, indicating the increasingly important role of human capital in the context of digital transformation, the knowledge-based economy, and changes in global economic structure.
Bibliometric findings indicate that the literature is still dominated by classic themes such as economic growth, education, and human capital. However, recent developments indicate a shift in research focus toward more contemporary themes, such as innovation, digital skills, technology adoption, and the knowledge-based economy. This shift confirms that the concept of human capital has evolved from simply the accumulation of formal education to an adaptive capacity encompassing digital competence, creativity, and innovation capabilities.
Collaboration network analysis also shows that developed countries such as the United Kingdom, Germany, the United States, and Italy play a central role in the global knowledge structure. This dominance reflects that knowledge production and innovation are still heavily influenced by institutional strength, research investment, and a robust international collaboration ecosystem.
Theoretically, this study confirms that human capital theory remains relevant, but has undergone a conceptual expansion in the context of a knowledge-based economy. Human capital can no longer be reduced solely to the outcome of formal education, but must be understood as a combination of quality education, digital literacy, innovation capacity, and lifelong learning, which are key determinants of modern economic growth.
Thus, this study makes an important contribution to mapping the intellectual evolution of the relationship between education and economic growth, while also offering a new framework for understanding the transformation of human capital in the digital era. This study also opens the door for further research to empirically test the role of digital skills, innovation, and the quality of educational institutions on economic growth in the context of developing countries and knowledge-based economies.

6. LIMITATIONS AND FUTURE RESEARCH
This study provides an important overview of the development of studies on education and economic growth, but it still has several limitations that require attention. First, this study only used the Scopus database, so some literature from other databases such as Web of Science or Dimensions was not included. Consequently, the mapping results do not fully represent all existing global publications. Second, the bibliometric approach used emphasized quantitative patterns such as the number of publications, inter-author relationships, and keywords, thus not delving deeply into the content and context of each study in detail. Third, this study was limited to the period 2000-2025, so recent developments after that period could not be analyzed.
For future research, it is recommended that the data coverage be expanded by combining multiple databases to achieve more comprehensive and representative analysis. Furthermore, a combined approach of bibliometrics and qualitative analysis, or meta-analysis, is essential to not only identify research trends but also to more deeply understand the causal relationship between education and economic growth. Future research should also focus on new aspects of human capital, such as digital skills, the ability to use artificial intelligence, creativity, and innovation, as these factors play an increasingly important role in a knowledge-based economy. Furthermore, comparative research between developed and developing countries is highly recommended to examine how differences in the quality of education, technology, and institutions influence the impact of educational investment on economic growth. Thus, further research is expected to provide a more comprehensive, relevant, and contextualized picture of the role of human capital in supporting economic growth in the digital era.
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