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Abstract: The rapid development of artificial intelligence(Al)has significantly transformed
the management of human capital and the structure of the labor market. This study
systematically examines the definitions, characteristics, and interaction mechanisms
between human capital and Al, analyzes the impact of Al on human capital, and proposes
suitable human capital management strategies for the Al era. This study emphasizes that
human capital is a core source of innovation and discusses its role as an essential element
in the advancement of Al. Furthermore, it suggests measures to enhance the quality of
human capital through changes in the labor market and educational reform.

1. Introduction

The theory of human capital was introduced in the early 1960s by Schultz (1961) and Becker
(1962), and has since been widely used in various fields of social science[1][2]. Human capital
refers to the knowledge and skills accumulated through education, training, and experience, which
are considered crucial factors in enhancing individual productivity and organizational innovation
capacity. On the other hand, the development of Al has brought significant changes to labor
markets and organizational management. Al maximizes productivity, reduces costs, and automates
repetitive tasks, leading to significant shifts in the utilization and characteristics of human capital
[5].

The purpose of this study is to deeply explore the interaction between human capital and Al, and
to propose appropriate human capital management strategies for the Al era.
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2. Literature Review
2.1 Definition and Characteristics of Human Capital

The concept of human capital has been defined differently across various academic perspectives.
From an economic viewpoint, human capital is defined as the sum of a workers knowledge, skills,
and creativity accumulated through education and training, which is a key resource for enhancing
individual productivity and economic value[2]. From an accounting perspective, human capital is
regarded as an important intangible asset of a company, creating value for the organization and
enabling continuous innovation[4]. In management, human capital is understood as a broader
concept that includes not only the abilities of individual workers but also shared values, culture, and
managerial philosophy within an organization[4].

The “main characteristics of human capital” are as follows. First, “intangibility”—unlike
physical assets, human capital cannot be directly observed or measured, but its value can be
indirectly evaluated through an organizations productivity and capacity for innovation[4]. Second,
“accumulative nature”—human capital is gradually accumulated through education, training, and
work  experience, which continuously improves a workers productivity[2]. Third,
“multi-dimensionality”—human capital includes not only knowledge and skills but also
problem-solving abilities and creativity, playing a critical role in enhancing an organizations
competitiveness[4].

2.2 Definition and Types of Artificial Intelligence

Al is generally defined as technology that allows computers to mimic human intelligent
behavior[5]. Al can be understood both as a result (e.g., learning, reasoning, decision-making) and
as a process (implementation of intelligence through computer programs). Al can be classified
based on its “capabilities” and “functionalities”. In terms of capabilities, Al can be categorized into
narrow Al (specialized for specific tasks) and general Al (with intelligence equivalent to that of
humans). Functionally, Al can be divided into analytical Al (focused on large-scale data processing)
and interactive Al (designed for natural interactions with humans)[5].

2.3 Interaction Between Human Capital and Artificial Intelligence

Human capital is a crucial driver of innovation and an essential factor in Al development. High
levels of human capital facilitate the development of Al technologies, leading to structural changes
in the labor market[4]. According to Frey and Osborne (2017), approximately 47% of jobs in the
U.S. are at risk of being replaced by Al, and this percentage rises to 76.76% in China[3]. This
indicates that Al has the potential to replace not only physical labor but also a significant portion of
intellectual activities performed by humans.

3. Mechanism of Interaction Between Artificial Intelligence and Human Capital
3.1 Impact of Artificial Intelligence on Human Capital

The development of Al has had a substantial impact on the labor market. In particular, low- and
medium-skilled workers face the risk of job displacement due to automation and advances in Al
technology[6]. In response to these changes, the labor market is shifting from focusing on
operational skills to an emphasis on knowledge and technical skills, changing the basic
requirements for the workforce. For low- and medium-skilled workers to adapt, continuous learning
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and acquisition of new skills are essential.

The impact of Al on human capital is not limited to the displacement of existing labor. The
advancement of Al technologies has also created new high-value-added jobs, which require a higher
level of human capital. Therefore, the progress of Al serves as an important impetus for improving
the quality of human capital[5].

3.2 Impact of Human Capital on Artificial Intelligence Development

Conversely, human capital plays a vital role in Al development. Organizations rich in human
capital are better positioned to develop and implement Al technologies effectively, which is key to
achieving sustainable competitive advantage[4]. High-skilled human capital generates innovative
ideas, which, in turn, accelerate the development of Al technologies. For instance, Googles
AlphaGo project was developed based on the contributions of world-class researchers,
demonstrating the positive impact of human capital on Al progress[5].

4. Human Capital Strategies for the Age of Artificial Intelligence
4.1 Educational Reform

Educational reform is essential to improve the quality of human capital. To enhance the
educational system, “diversifying education” and improving its “quality” are necessary to support
low- and medium-skilled workers in acquiring new technologies[7]. In particular, fostering future
talent through innovation in computing skills and technology education, as well as reinforcing
project-based learning and performance assessment, is crucial to nurture creative problem-solving
skills. Such educational reforms will help address changes in the labor market and contribute to
enhancing the competitiveness of human capital.

4.2 Institutional and Labor Market Reform

“Institutional Reforms” are also needed to address changes in the labor market. Existing
compensation systems based on seniority should be replaced with “performance-based
compensation” to provide fair rewards based on performance and capability[8]. Additionally,
improving policies to “attract highly skilled foreign talent” is essential to strengthen global
competitiveness, which will play an important role in fostering innovation and technological
development in Al[8].

4.3 Organizational Strategies

To maintain competitiveness in the Al era, organizations must focus on “enhancing employee
competencies”. It is essential to provide education that focuses on digital and data-related skills and
to strengthen programs that enable effective use of Al tools[9]. Moreover, organizations should
encourage “self-directed learning”, enabling employees to continuously develop their expertise.
“Online educational resources”, learning communities, and mentoring programs should be utilized
to promote ongoing professional development[9].

5. Implications and Policy Recommendations
5.1 Research Implications

This study emphasizes the significant impact of the interaction between Al and human capital on

56



International Journal of Social Sciences and Economic Management

labor markets and organizational management. The development of Al brings both “substitution
effects”, which replace certain workers, and “complementary effects”, which create new jobs and
reshape existing ones[6]. Therefore, to improve the quality of human capital, continuous acquisition
of skills and knowledge through education and training is necessary. In particular, strengthening
STEM education is crucial for nurturing highly skilled talent[7].

5.2 Policy Recommendations

First, “government investment in education” is essential. Specifically, strengthening education in
science, technology, engineering, and mathematics (STEM) is vital to cultivate the talent required
for the AI era[7]. Second, “corporate investment in human capital” is needed. Companies should
encourage continuous learning among employees and establish a fair, performance-based
compensation system to motivate employees and enhance productivity[9]. Additionally, companies
should develop proactive talent management strategies to attract and retain highly skilled talent.

6. Conclusion

This study explored the interaction mechanisms between human capital and Al based on their
definitions and characteristics. The advancement of Al brings significant changes to labor markets
and organizational operations, and the importance of human capital is increasingly emphasized.
Therefore, it is essential to establish appropriate human capital management strategies for the Al era
and secure sustainable competitiveness through educational and institutional reforms. Future
research should focus on analyzing the innovative utilization of human capital and the effects of Al
applications across various industries.
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