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Abstract

This study explores the critical role of human capital development and future skills formation in addressing the
challenges of contemporary technological transformations and promoting sustainable economic growth. Against
the backdrop of the Fourth Industrial Revolution—characterized by artificial intelligence (Al), automation,
blockchain, and digital connectivity—countries worldwide are compelled to reimagine their educational systems
and workforce strategies. The research focuses on the South Korean model as a successful case of digital
transformation and skill-based economic advancement, offering valuable nsights for developing nations. Using a
descriptive-analytical approach, the study investigates how Korea transitioned from a resource-scarce economy to
a global leader i innovation and digital technology through strategic investment in human capital, education
reform, and research-driven policies. The findings reveal that Korea’s progress was achieved through continuous
mvestment in science and technology education, university-industry partnerships, and the creation of a digital
ecosystem that supports creativity, entrepreneurship, and lifelong learning. The study concludes that sustainable
economic transformation depends on a nation’s ability to adapt its human resource strategies to technological
realities and to foster future-oriented skills that align with the evolving demands of the digital economy.
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The advancement of technology, along with the various manifestations ofglobalization, has led to the creation of a
highly complex competitive economicenvironment. Consequently, the decision to establish a small enterprise has
become anextremely difficult strategic decision that can only be made with sufficient guaranteesfor the success of the
project, due to the complexities involved in the establishmentand development of institutions resulting from
technical and administrative problemsand issues in the external environment. The important role that the field of
informationand communication technology plays in economic activity as well as in achievingeconomic development
and providing job opportunities, as well as in fosteringinnovation and renewal, highlights the importance of training
and developing human resources in equipping entrepreneurs with the knowledge, skills, and experiences necessary
to enhance the spirit of innovation. To ensure the success of projects andtheir realization on the ground, innovation
1s considered one of the most important economic means that the state relies on to drive the economy forward, as it
provides facilities for mnovative project owners and university graduates to create their own institutions and to
transform students from job seekers into entrepreneurs and founders of institutions that provide job opportunities.
Thus, the interest in educational institutions and universities in particular has become an imperative necessity. From
this standpoint, we will address human capital as it is primarily responsible for theproduction and dissemination of
knowledge, creativity, and innovation. Therefore, the state seeks to transform university institutions into supportive
entities for emerging entrepreneurial projects. by creating university business incubators that work on discovering
new and innovative ideas within the academic environment and accompanying their owners to bring their projects to
fruition on the ground. Through this, the outlines of the problem become clear: How can the development of
human capital and the building of future skills contribute to facing the challenges of the technological revolution and
achieving sustainable economic transformation?

The Importance of the Study:

Educational institutions have become one of the most essential sources for developing society in various areas of life
and their reflections, due to the important, active, and distinguished role these institutions play in sustainable
development. They provide one of the most conducive environments for preserving the values and ideas that society
seeks to promote:- Attention to human capital, which has given great importance to the knowledge element.-
Conducting a comparison in order to identify global institutions in the field of knowledge production, social and
economic environments, and to benefit from international experiences in this area.- Encouraginginvestment in
knowledge at the national, Arab, and global levels in collaboration with relevant local, regional, and international
entities.

Research Method:

In order to cover the aspects of the subject, the descriptive analytical method was used to assess the digital
transformation adopted by countries to encourage and create added values that foster creative institutions to assist in
creativity and innovation, pushing them toward integration into the digital economy. We took a leading experience
in the field of creativity and innovation, namely the Korean experience.

I.  The theoretical framework for investing in human capital:

Economists such as Schultz (T.N), Mincer (J), and Becker (G.S) were interested in the subject of investment in
human capital, considering education as a type of this investment.

o Schultz's Theory: The theory of investment in human capital did not crystallize untl after the research conducted
by economist Schultz, who provided more realistic explanations for the increase in income by explaining and
mterpreting the less tangible components of human capital formation. Schultz outlined his concept of human capital
in three main points (Schultz, 1961):

- He considered that spending on education, health, training, and migration is not merely consumption, but an
mvestment that increases an individual's productivity just as investment in machinery increases the productivity of
physical capital.

- He affirmed that developing individuals' skills and knowledge yields tangible economic returns, both for the
individual (through increased income) and for society (through the growth of production and national income).
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- Schultz emphasized that education is the primary engine of economic development, especially in developing
countries, as it enables individuals to interact with modern technology and enhances resource use efficiency.

Schultz focused in his research on emphasizing the education process as a necessary investment in human capital,
and that spending on education isconsidered an investment rather than consumption expenses because education
generates economic added value.

e Mincer's Theory: The aim of Mincer’s theory is to measure the rate of return on human capital. Since then,
economists such as Schultz in 1996 and Becker in 1993 have begun to explain and apply the theory. The goal of
developing human capital theory 1s to understand the role that individual decisions play in explaining wage
disparities. The model relies on a mathematical analysis of the relationship between income (wages) and the number
of years of education and work experience of the individual, proposing a model known as Mincer’s wage equation,
along with the model's assumptions (Mincer, 1974):

1. Income increases with education, meaning that the length of training or education is the main source of income
disparity among workers, and training raises worker productivity, so each additional year of education increases
wages by a certain percentage.

2. The return from practical experience is important but decreases, meaning that an individual achieves significant
wage Increases at the beginning of their career, but this diminishes over time.

3. The equation is statistically estimable, which has made it popular in studies of the labor market, job
discrimination, and analysis of educational returns.

Minser addressed some difficulties in measuring cost return and training return in his analysis. He believes that age
1s a fundamental factor in the training process, as the younger the individual, the lower the training costs. He states
that the possibility of death is one of the reasons for the lack of cost data, and in the event of death, the cost of
training becomes greater than the return. Minser reached conclusions from his model, which are (Bontis & Fitz-Enz,

2002):

- The higher an individual's educational levels, the greater the likelihood of receiving more on-the-job training
(human capital development is positively influenced by employees' education level and their job satisfaction).

- The higher the turnover rate and unemployment rate, the greater the cost of investing in training.

- The more mvestment in training, especially specialized training, the greater the chances of an individual staying
with the organization and the stability of the workforce.

o Baker's Model:All of Baker's (Becker, 1995)research on human capital development is presented in his famous
book "Human Capital”" published in 1964. He focused on studying all forms of investment in human capital through
education, health, and migration, with aparticular emphasis on training. Elements of Baker's Model (Becker G. S.,
1964):

1. Investment in education and training: Individuals choose to invest their time and money in education if the future
returns (income increase) exceed its costs (like fees and opportunity costs).

2. Cost-benefit analysis

- Direct costs: such as tuition fees.

- Indirect costs: such as lost wages during studies.

- Returns: Higher lifetime income.

3. Comparison with physical capitalBoth are subject to economic laws such as accumulation, obsolescence, and
return on investment.

4. Return to Education: Becker mathematically proved that the return from education is higher as the skills
required in the market increase and technology changes faster.

Difference between two types of training:- General training: It is training that increases the marginal productivity of
the individual in the organization, so the skills acquired can be used in their own organization or the organization
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they are training in.- Specialized training: It is training that increases the marginal productivity of the individual to a
greater extent than the marginal productivity if they were trained in another organization.

II. Digital Economy:

The digital economy consists of two words: "economy" and "digital," which signifies a new type of transactions that
utilize information and communication technologies.

This economy is characterized by internet transactions and the virtual space for all economic transactions. The
digital economy 1s defined as that type of economy which relies on the use of information and communication
technology, facilitating the flow of information, goods, services, and capital movements to and from anywhere in the
world at any time (Al-Alimi, 2013).

The digital economy 1s heavily characterized by the intensive use of all means of media, communication, software,
products, and electronic industries, which has led to changes in lifestyle and the nature of economic transactions and
activities.

The term digital economy refers to how modern procedures, experiences, and technologies are implemented to
maintain competitiveness in the rapidly changing technology world. Among the most important characteristics of the
digital economy are the following: (Jassim, 2008)Providing information to decision-makers through databases,
especially blockchain

- Information is considered the basis of power and wealth in the digital economy

- Elimination of borders, restrictions, and traditional economic transactions

- The digital economy is based on the level of technological culture in society across allages

- The main reliance on the internet in various daily operations and transactions.

- The emergence of e-commerce, e-marketing, electronic trade, and e-government

- Continuously affected by changes in the information technology and communications sector

- The emergence of digital globalization

- The emergence of digital institutions

- The emergence of the Internet of Things.

2.1Indicators of the Digital Economy: To assess the extent of any country's progress in the transformation towards a
knowledge economy, it 1s essential to measure this transformation using indicators that serve as benchmarks related
to the level of engagement with information and communication technology, in addition to other indicators. The
knowledge economy index indicates whether the environment supports the dissemination of knowledge that can be
effectively utilized for economic growth. The World Bank has worked on establishing the key indicators that assist
in theinternational classification of the knowledge economy, and the knowledge economy index relies on four
indicators considered as the pillars of this economy. The following figure illustrates this:

Figure 01: Indicators of the Digital Economy

Indicators of the Digital

Economy
L J
v ¥
Information E-commerce E- Demographic and
Technology government Lahor
Infrastructure Characteristics
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Source:https://ec.europa.eu/commission/presscorner/api/files/document/print/fr/memo_16_385/MEMO_16_385_

EN.pdf, date dernier consultation 1le18.02.2025

Information and Communication Technology (ICT) Infrastructure: This is a qualitative indicator that reflects the
mfrastructure of the network and access to information and communication technology, as well as the proportion of
its use by individuals in society. It can also be measured through computers, telephone lines (both fixed and
mobile), fiber optic lines, satellites, wired and wireless networks, in addition to measuring investments and software
development, and basic information regarding the extent of the Internet and other network coverage and the level of
congestion in these network systems.

- FE-commerce: It i1s also considered one of the most important key indicators through which the digital economy
can be measured, based on the volume of exchanges between the business and the consumer, as well as between
businesses themselves.

- E-Government: E-government reflects the level of a country's progress and the extent to which it applies
iformation and communication technology in its dealings, moving towards a digital economy. The most important
areas of e-government are represented by the electronic public services provided by the government to citizens in
order to improve various public services and accelerate them, such as health, education, culture, and others, and to
eliminate bureaucracy by establishing digital platforms that are characterized by transparency. The work of e-
government is not limited to providing services to individuals only; there are several types of e-government, including
government-to-government, government-to-institutions and vice versa, and government-to-individuals and vice versa.

- Worker and Demographic Characteristics: By measuring individuals' demographic characteristics and labor
market attributes to understand the extent of participation in the digital economy, such as measuring computer use
at school, work, and home, and linking it to economic outcomes like wages and assets, as well as demographic
characteristics such as education, employment, gender, race, age, and place of residence.

2.28trategies for Developing Human Capital to Keep Up with Digital Transformation:

Human capital development is defined as the processes and strategies that focus on the growth and development of
human capital within the organization. It is considered essential because the initiative of starting a business creates
the products and services that can innovate and expand in competitive markets. With the increasing and accelerating
transformations currently, there 1s an urgent need to adopt a clear policy and strategy to keep up with these changes.
Work now focuses on preparing human capital that can respond to these changes, which is referred to as digital
human capital, enabling individuals to acquire the necessary skills and knowledge to adapt to emerging technologies.
‘We cannot rely solely on providing digital infrastructure, but also on the readiness of individuals to adapt to the new
wave (Somasundaram, Chandra, amilarasu, Kinagi, & Naveen, 2025). Through this element, we addressed the most
important measures necessary to connect the human index with the digital index:

% Investing in continuous learning and essential digital skills: The Future of Jobs Report for (Di Battista, Grayling,
Hasselaar, & Leopold, 2023) considered digital skills as a fundamental requirement to keep up with technological
developments such as data analysis, using cloud computing tools, and programming, as they are essential for
mtegrating into the digital economy. To achieve this, it 1s necessary to :

- Developing human capital through continuous training systems focused on skills.

- Launching national or institutional platforms for open e-learning.

- Adopting and training employees in short, intensive batches.

- Using artificial intelligence in designing personalized learning pathways.

% Educational System Reform: This can be achieved by reviewing educational curricula to keep pace with digital
developments, with a focus on individual competencies such as critical thinking, innovation, (Miettinen, 2022)digital
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communication, and teamwork. Educational institutions should also be linked to labor market requirements in
order to prepare students according to the demands of the digital reality.

+ Institutional leadership: Human capital development is not limited to individuals only; it also extends to
mstitutions. Institutional leadership is considered one of the most important reflections of human capital
development and of creating an institutional culture that supports digital transformation and the development of
leaders capable of managing and converting initiatives into tangible technological projects. A study (ESCWA, 2022)
confirmed that most Arab countries lack digitally qualified leadership frameworks that define the mstitution's digital
vision, set strategic transformation goals, allocate necessary resources (financial and human), and overcome cultural
and organizational obstacles. The study recommended developing digital leadership programs to enhance
mstitutions' capacity for technological change (ESCWA, 2022).

III. South Korea's Experience:South Korea is considered one of the most important global experiences, making its
transformation a significant leap, and presenting the Korean experience serves as a model for digital transformation
that other countries can apply. Among the reasons for this are:

- Its small area, estimated at 99,392 km?.

- The war between it and North Korea lasted for 3 years and was considered a comprehensive survey of the
country.

- Lack of raw materials that aid in the development process.- The extreme poverty that prevailed in the region
during the 1960s, where they used to manufacture wigs for export worldwide, followed by the production of textiles.

All these harsh conditions were strong and urgent motivators for Korea to adopt a policy aimed at getting out of this
dire situation. The total number of patents increased from 71,114 in 1981 to 237,633 in 2025, in addition to the rise
in the rate of creating new technological knowledge (Suh & Chen, 2007, p. 1)

A cavil society movement was launched to save the country from bankruptcy, and the vast majority of the Korean
people decided to donate their gold reserves to the banks. A harsh and painful economic restructuring program was
implemented, which includes reforms in four sectors (Suh & Chen, 2007, p. 41)

1. Restructuring the financial sector

2. Restructuring the corporate sector

3. Restructuring the market

4. Restructuring the public sector and financial support.

This was the starting point for the Korean economy, where the president and ministers worked on establishing the
Korean Development Institute (KDI), which was considered an expertise hub, fully funded 100% by the South
Korean government, yet operates as a legally independent entity rather than as a government department (Jong-ji,
2011). Expertise hubs are specialized centers established by a group of university faculty experts to evaluate
ivestment, scientific, or research studies in their field of specialization to address any shortcomings. This benefits
both society and academia by presenting their studies to the field, and to students, by developing their ideas and

knowledge. For this reason, Korea developed the following strategy (George Younes, 2011) :

- Adopting an economic incentives system based on promoting research and development activities, knowledge
creation processes, and patents.

- Reforming the education system to align with the needs of the digital economy transition.

- Developing infrastructure and information systems in a manner consistent with the requirements of the digital
economy.

499 - www.imcra.az.org, | Issue 12, Vol. 8, 2025

Developing Human Capital and Building Future Skills in the Age of Digital Transformation: Lessons from the Korean
Experience

Benounissa Leila; Benabou Djilali




Sci. Educ. Innov. Context Mod. Probl.| ISSN p (e): 27900169; 27900177 (( IMCRA

- Reforming the technological innovation system and making it more efficient by encouraging interaction levels
between scientific mstitutions.

= ,. 1 ] T " 1 3 d 1 ,. ] ] d o " ,. ’. o 1 y e ] e 1 o d
Facilitating effective participation between the covernment, private sector, civil soclety organizations, and
widespread public involvement.

- Implementing executive plans to achieve this strategy, focusing on developing infrastructure and information
systems, improving the quality of technological innovation activities, and developing human capital to meet market
needs.

The following figure illustrates the transformation of the Korean economy from 1960 up to 2023.

Figure 02: The Transformation in South Korea's Economy
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Source: https://data.worldbank.org/indicator/NY.GDP.PCAP.CD?locations=KR

- This shift in the economy is due to the decision of the Korean president, who laid out development plans during
his tenure i order to advance the economy, which, as noted in the previous figure, was almost in a state of
stagnation until 1971, the year the Korea Development Institute (KDI) (Suh & Chen, 2007, p. 91) was established.

- In the years 1962 and 1966, the president implemented two development plans with the assistance of the United
States, which supported the process in all material, scientific, and human aspects, all for the sake of these
development plans. Afterward, and following the success of the two plans, Korea decided to take responsibility and
follow its own plan in order to undergo the experience on its own (Suh & Chen, 2007, p. 29)

- It succeeded in elevating its economy to the highest ranks economically and took the lead in the transition to a
digital economy. The Korean government launched inmitiatives such as the "Vision 2030 for Industrial Innovation,"
which aims to train one million young people in digital skills, artificial intelligence, and robotics. Private sector
partnerships, especially with companies like Samsung and Hyundai, also play an important role in training students
and professionals through cooperative training and dual education programs.

- In recent years, digital transformations have emerged as the most important issue in the Korean economy.
During the COVID-19 pandemic, indirect economic activities suddenly became essential for daily life. Around the
world, people began adapting to digital technologies that enabled remote communication and the ability to carry out
daily tasks without the need for physical interaction with others. It was at this same time that governments turned to
mnovation through digital transformations to revive economies severely affected by the pandemic. Since the COVID
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era, governments of major economies around the world have introduced a wide range of digital transformation
policies.

We will address the Network Readiness Index (NRI), which is one of the leading global indicators on the
application and impact of Information and Communication Technology (ICT) in economies around the world. In
its latest 2024 edition, the NRI report maps the network readiness landscape for 133 economies based on their
performance across four different pillars: technology, people, governance, and impact. The index consists of three
pillars determined by a total of 54 variables.

Figure 2 : The NRI 2024 model

Technology Access Content Future Technologies

People Individuals Businesses Governments
Network Readiness Index

Governance Trust Regulation I nclusion

Impact Economy Quality of Life SDG Contribution

Source : https://networkreadinessindex.org/country/republic-of-korea/

Table 01: Ranking of Countries in the Network Readiness Index

Country Theproportion ranking technology people government impact
United 78.96 1 82.24 72.97 86.53 74.12
Statesof
America
Singapore 76.94 2 71.20 69.98 86.95 79.61
Finland 75.76 3 66.63 62.58 89.37 84.44
Sweden 74.99 4 69.28 60.21 87.89 82.58
Korea 74.85 5 66.78 79.28 80.93 72.40
Yemen 20.24 133 14.96 13.96 18.86 33.17

Source: Prepared by the researchers based on https://networkreadinessindex.org/country/republic-of-korea/
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We note from the table that South Korea ranked fifth globally out of 133 countries in the Network Readiness Index
with a score of 74.85%. However, despite this ranking, it tops the People Index at 79.28%, which measures human
capital, its readiness to use technology, and its flexibility for digital transformation. This reflects Korea's carefully
crafted policies and national strategy in developing education and linking it to industrial development, allocating high
percentages of its GDP to education, research, and development.

IV. The Reality of the Digital Economy in Korea

Due to Its PolicyAll major countries, including Korea, are increasingly movingtowards digital mvestment. After
several years of this transformation, allresearchers are working on assessing how advanced Korea is in its digital
transformation journey. Through this study, we tried to analyze the sub-indicators in Korea and similar countries.
According to the Digital Government Index of the Organisation for Economic Co-operation and Development
(OECD), Korea occupied top positions, as digital government is considered a key indicator for transforming
government procedures and services in ways that enhance the responsiveness of the public sector. The OECD
Digital Government Index measures digital government in countries by evaluating the comprehensiveness of existing
strategies and initiatives for leveraging data and technology.

#+ ICT Infrastructure:

- Fixed broadband subscriptions per 100 inhabitants in 2023 reached 46.6% among 38 countries, with an average

of 35.8%.

- Intermediate consumption of information industry products as a percentage of total intermediate consumption in
2018 was 10.19% among 38 countries, compared to the country average of 7.11%.

- Active mobile broadband subscriptions per 100 ihabitants in 2023 were 121.9 among 38 countries, with an
average of 117.9.

- Startups (established within a maximum of two years) in the information industry as a percentage of all
companies in 2020, among 29 countries, Finland was 32.79%, with the country average being 28.2% among 31

countries m 2022.

- Average monthly mobile data usage per broadband subscriber in 2023 was 16.7 GB among 38 countries, with the
average at 17.1 GB.

- Internet users as a percentage of individuals in 2024 reached 97.49% among 33 countries, with an average of

93.4%.
#+ E-commerce:

- Digitally provided services as a percentage of total commercial services in 2020 were 21.2% among 38 countries,
while the average of the countries was 30.3%.

- The value added of industrial exports with intensive use of digital services (% of total value of industrial exports)
m 2018 was 19.9% among 38 countries, with the country average at 25.5%.

- Information and communication technology goods and services as a percentage of international trade in 2022:
Korea achieved 18.5%, while the average among 37 countries was 7.67%.

- The percentage of companies with an online presence in 2023 was 70.29% among 31 countries, with an average of
77.5%.
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- The percentage of companies purchasing cloud services in 2024: Korea was 69.5% among 30 countries, with the
country average at 50.19%.

- The percentage of small enterprises engaged in e-commerce in 2023 was 22.2% among 30 countries, with the
average at 26%.

- The percentage of internet users who made online purchases in Korea is 77.9% in 2024, among 33 countries,
with an average purchase rate of 75.4%.

#+ E-Government

- The Digital Government Index for 2023 reached 0.949% among 33 countries, while the average of countries was

0.6%.

- The Flexibility of Digital Services Regulation Index for 2023 was 0.1 among 38 countries, with the country
average being 0.05.

- Health Data Sharing Density in 2020 was 51.5% compared to 22 countries, where the average of countries was
65.2%.

- Electronic waste in 2022 reached 9.37 kg among 37 countries, while the average was 9.149 kg.

- The proportion of mmnovations in the field of communications and information technology that were patented
from 2017 to 2020 was 50.8% among 31 countries, with an average of 19.4%.

- The proportion of public spending on policies aimed at improving the active labor market (% of Gross Domestic
Product) in Korea was 0.4% in 2022 among 35 countries, where the average spending ratio was 0.30%.

+ Demographic and labor characteristics:

- The proportion of labor in sectors with intensive use of digital services in 2018 was 48.49% among 38 countries, with
the average being 48.4

The disparity in Internet use between men and women in 2023 among 35 countries was 1.36 PP, with the country
average being 0.16 PP, noting that (PP means women < men).

- The percentage of the best students in science and mathematics aged 15-16 in science, mathematics, and reading
was 29.7% in 2022 among 37 countries, with the country average being 13.7%.

- The percentage of recent university graduates in science, technology, engineering, and mathematics (STEM) fields
of total recent graduates in 2021 was 30.29% among 37 countries, with the average being 23.7%.

- Women as a percentage of all individuals aged 16-24 capable of programming was 47.9% in 2023 among 30
countries, with the average being 32.7%.

Conclusion:

Most countries now aim to develop their human capital, especially in this era of transformation and the impact of
mformation and communication technology on economic activity, by providing job opportunities as well as
enhancing innovation and renewal rates. This highlights the importance of training and developing human resources
to equip entrepreneurs with the necessary knowledge, skills, and experience to foster a spirit of innovation, ensuring
the success of projects and their realization in practice. Innovation is considered one of the most important
economic strategies that states rely on to drive the economy, as they provide support to innovative entrepreneurs
and university graduates to establish their own businesses. This 1s achieved by implementing a set of policies and
programs aimed at improving productivity to exceed population growth rates, as well as developing infrastructure
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that facilitates integration into this economy by focusing on its key indicators. Consequently, education at all levels
has become one of the most important objectives that every country seeks to elevate to the highest standards.
Additionally, opening the field to foreign mnvestments brings substantial modern technologies and paves the way for
development, creativity, and innovation. All of this helps in integrating into the competitive environment that all
countries experience in order to reach the top global ranks in adopting new modern technologies, keeping up with
the progress of civilization, and achieving global leadership.

Methodology

The research adopts a descriptive-analytical approach, combining theoretical exploration with comparative analysis.
Data were gathered from international reports, national education strategies, and digital economy frameworks,
emphasizing the Korean experience as a case study model. The study examines the interaction between education
policy, research and development (R&D), and labor market innovation, highlighting how South Korea’s coordinated
governance, investment in digital infrastructure, and university-industry collaboration have strengthened its human
capital system. The analysis also utilizes historical and institutional perspectives to illustrate how sustained
educational reforms can transform human potential into technological and economic value.

Novelty and Contribution

This research contributes to the academic and policy discourse by:

- Providing a systematic framework for linking human capital development to digital transformation policies.
- Presenting the Korean experience as a replicable model for developing economies seeking inclusive and
sustainable growth through innovation.

- Identitying key drivers—education quality, R&D investment, and entrepreneurial culture—that enable digital
readiness.

- Offering practical recommendations for policymakers on integrating technology-oriented skills into national
education and training systems.
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