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ABSTRACT

The emergence of the Fifth Industrial Revolution (5IR) is reshaping our understanding of education,
innovation, and economic growth. In this rapidly evolving landscape, human capital development plays a
critical role in driving economic sustainability, especially in emerging economies like Nigeria. Drawing
on the principles of endogenous growth theory, this paper explores the need for strategic investment in
education with a focus on digital literacy, valuesbased learning, technical skills, and inclusive access as
key drivers of a future-ready workforce capable of adapting to and influencing the changes brought forth
by 5IR. This paper emphasizes the need for a shift in perspective regarding educational investment, from
a short-term expenditure to a long-term economic strategy. By focusing on bridging skill gaps, reducing
unemployment, and fostering innovation, this new approach can effectively leverage human capital
policies to unlock Nigeria's demographic dividend and boost its global competitiveness. Key elements of
this strategy include aligning curricula with 5IR demands, expanding technical and vocational education,
enhancing teacher capacity, and narrowing the digital divide to ensure equitable development. In
conclusion, this paper advocates for a fundamental rethinking of educational planning and financing, with
a focus on building resilient, inclusive, and sustainable economic systems. The insights gained from this
study offer policymakers, educators, and development partners valuable guidance in aligning national
development goals with the opportunities and challenges of 5IR. By embracing this new paradigm,
Nigeria and other emerging economies can harness the potential of human capital development to drive
economic growth, reduce inequality, and build a more prosperous future for all.
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INTRODUCTION

The Fifth Industrial Revolution (5IR) is a pivotal point in history where human centered values such as
empathy, ethics, creativity, and collaboration are being seamlessly integrated with cuttingedge
technologies such as artificial intelligence (Al), robotics, the internet of things (10T,) biotechnology, and
quantum computing (Panetta, 2023; Ramaswamy & Ozcan, 2022). This convergence promises to
revolutionize the landscape of work, learning, and production, ushering in a new era of human
advancement and progress. The 5IR sets itself apart from the Fourth Industrial Revolution (4IR) by
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emphasizing the harmonious integration of human values and technological advancements. Unlike the
41R, which was primarily focused on automation and machine dominance, the 5IR envisions a future
where human beings and technology work together to create a more sustainable, inclusive, and equitable
society, putting the human element back at the center of innovation and progress (Schwab, 2021).

As the 5IR unfolds, education ceases to be a mere social service or policy objective and evolves into a
powerful engine of national economic transformation. To effectively navigate the volatile and ever-
changing landscape of the 5IR, nations must adopt a forward-thinking and holistic approach to education
that empowers their citizens with the necessary human capital—including knowledge, skills, attitudes,
and values—to effectively contribute to the economy and society in meaningful and sustainable ways
(Mokhtar, 2022). For emerging economies like Nigeria, where educational systems are challenged by
insufficient funding, inadequate quality, skills mismatches, and insufficient digital infrastructure, the need
for a 5IR-aligned educational system is particularly acute. Without significant reforms in education,
Nigeria risks falling behind in economic sustainability, global competitiveness, and the realization of its
full potential in the 5IR era (UNESCO, 2023; World Bank, 2023a).

Nigeria, with its burgeoning population and status as Africa's largest economy by GDP, faces a unique
conundrum. While its youthful population represents a potential demographic dividend, the country
grapples with stubbornly high unemployment rates (33.3% in Q1 2023), a widening skills gap, and
inadequate investments in human development (National Bureau of Statistics [NBS], 2023). This complex
web of factors threatens to undermine the nation's potential for sustained growth and development.
Furthermore, despite the best efforts of policymakers and educators, a large segment of Nigeria's
educational system remains inadequately resourced and structured to deliver the skills and competencies
necessary for navigating the complexities of the 5IR (Chikweche & Bining, 2022). In this new era,
learners must possess not only technical expertise but also critical thinking, ethical judgment, emotional
intelligence, and the ability to adapt to rapidly changing conditions, which requires a significant
reorientation of traditional educational paradigms.

To sustain economic vitality in the 5IR era, a nation must cultivate and retain a workforce that is primed
for the future. This goes beyond traditional formal education and includes the implementation of lifelong
learning, re-skilling, and up-skilling initiatives. Human capital development, rooted in classical economic
theories (Becker, 1964), has undergone a significant metamorphosis to adapt to the dynamics of
knowledge economies, where innovation, creativity, digital proficiency, and values-based leadership are
integral components of sustainable growth (OECD, 2021; Brynjolfsson & McAfee, 2022).

Despite its importance, most emerging economies continue to struggle with educational systems mired in
antiquated curricula, inflexible pedagogies, and limiting evaluation systems, which fail to prepare
students for the nuanced, uncertain nature of the future job market and the humanistic competencies that
the 5IR demands (African Development Bank, 2022). The consequence is a significant disconnect
between educational outputs and labor market requirements, which often manifests in graduate
unemployment, low productivity, and underemployment, especially in subSaharan Africa.

The 5IR presents new facets for human capital development. Firstly, it advocates for a move towards
STEAM education (Science, Technology, Engineering, Arts, and Mathematics), emphasizing the crucial
role of creativity, ethics, and emotional intelligence in addition to traditional STEM subjects. Secondly, it
promotes collaborative intelligence—the harmonious integration of human and machine capabilities—as
a cornerstone of success in the rapidly evolving global economy (Panetta, 2023). Thirdly, it highlights the
need for values-based education in a world increasingly marred by misinformation, polarization, and
technology misuse.

In order to address the challenges posed by the 5IR and harness its opportunities, public and private
resources should be directed toward more adaptable, equitable, and forward-looking learning systems.
This includes investments in teacher professional development, digital infrastructure, industry-education
partnerships, and research and innovation ecosystems. Furthermore, policy coherence and inter sectoral
collaboration are crucial in acknowledging the interdependence of education, labor, industry, technology,
and finance in the country's development agenda (Federal Ministry of Communication and Digital
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Economy, 2022). Moreover, true economic sustainability in the 5IR era necessitates the establishment of
equitable systems where every citizen, irrespective of gender, location, or socioeconomic status, can
engage meaningfully in the knowledge economy. This requires ensuring access to high-quality basic
education, empowering marginalized communities, and eliminating the digital and gender divides that
still persist in many regions of Nigeria (UNESCO, 2023). Education must thus become an instrument of
social justice, empowering individuals across the spectrum to harness the full potential of 5IR for
economic and societal progress.

Scholars from different field have written something similar to the topic human capital development for
the 5™ industrial revolution: rethinking educational investment and economic sustainability in emerging
economies like Nigeria. Nwachukwu (2024) wrote on human capital development: a driver for
educational improvement in Nigeria. The analysis delved into the fundamental principles of education,
human capital development, and how the synergy between these elements can foster improvements in the
Nigerian educational landscape. The implications for education are manifold, with a particular focus on
the importance of providing practical training, enhancing infrastructure, and implementing effective
workforce planning to mitigate issues of unemployment and underemployment. The paper concluded by
advocating for a collaborative effort between the government and curriculum developers to equip students
with the necessary skills and independence for sustainable educational growth in Nigeria. Furthermore, it
emphasized the critical aspects of quality education and human development, including equity,
contextualization, child-centered teaching, and sustainability, as essential components for ensuring the
longevity of the education system in Nigeria. Another authors Amadi and Alolote (2019) wrote on Human
capital investment as a catalyst for sustainable economic development in Nigeria. They said human
capital development presupposes investments, activities, and processes facilitating the generation of
technical and expert knowledge; skills, health or values that are embodied in people. It implies
maintaining an appropriate balance and key massive human resource base and providing an encouraging
environment for all individuals to be fully engaged and contribute to organizational or national goals.
Human capital development is necessary in order for National development to occur. In addition, human
capital development teaches people how to utilize the advantages of diverse thinking styles (analytical
and intuitive) so that they achieve the best holistic practical solutions. Human capital development and
training are basically the same. This paper aims to examine the meaning of human capital development in
relation to nation-building. The authors also took a cursory look at the concept of business education and
its roles for sustainable development for nation-building. The study examined human capital investment
as a catalyst for sustainable economic environment in Nigeria. The broad objective of the study is to
analyze the effect of human capital investment on the Nigerian economy from 1986 t02017. The data
used for the study were sourced from the central bank statistical bulletin and national bureau of Statistics.
Ordinary Least Squares (OLS) techniques were used to analyze the data. The findings of the study reveal
that there is a positive relationship between government expenditure on health and real gross domestic
product. The adjusted coefficient of determination (R2) shows that 97.3% of variations in the real gross
domestic product is being accounted for by government expenditure on education, government
expenditure on health and gross capital formation while the remaining 2.7% is accounted for by variables
not included in the model. The study suggests that Nigerian policymakers should pay more attention to
the health sector and increase its yearly budgetary allocation to it. Nevertheless, the key to achieving best
results lies not in ordinarily increasing particular budgetary allocation but rather in implementing a public
expenditure and revenue and ensuring the usage of the allocated fund as transparently as possible.

From the review of all authors, the writer concludes, that the 5IR signifies both an opportunity and a
challenge for emerging economies like Nigeria. While it presents new frontiers in technological adoption
and human-centric innovation, it also disrupts traditional development approaches, necessitating a
paradigm shift in human capital development. The path forward lies in a strategic, inclusive, and future-
focused approach to education that prioritizes not only technical proficiency but also ethical, emotional,
and creative competencies.
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Theoretical Framework: Human Capital Theory and Endogenous Growth

Human capital theory was propounded by Schultz in 1971. According to Oluwuo and Nwabueze (2016),
human capital theory rests on the assumption that formal education is highly instrumental and even
necessary to improve the production capacity of a population. In short, the human capital theorists argue
that an educated population is a productive population. Human capital theory emphasizes how education
increases the productivity and efficiency of workers by increasing the level of cognitive stock of
economically productive human capability which is a product of innate abilities and investment in human
beings. The provision of formal education is seen as a productive investment in human beings. The
provision of formal education is seen as a productive investment in human capital, which the proponents
of the theory have considered as equally or even more equally worthwhile than that of physical capital.
The rationality behind investment in human capital is based on three arguments (Oluwuo & Nwabueze,
2016).

i. That the new generation must be given the appropriate parts of the knowledge which has already been
accumulated by previous generations; ii. That new generation should be taught how existing knowledge
should be used to develop new products, to introduce new processes and production methods and social
services; and iii. That people must be encouraged to develop entirely new ideas, products, processes and
methods through creative approaches.

They noted that human capital theory provides a basic justification for large public expenditure on
education both in developing and developed nations. The theory was consistent with the ideologies of
democracy and liberal progression found in most western societies. Its appeal was based upon the
presumed economic return of investment in education both macro and micro levels. Efforts to promote
investment in human capital were seen to result in rapid economic growth for society. For individuals,
such investment was seen as to provide returns in the form of individual economic success and
achievement. Endogenous Growth Theory emerged in response to the inherent limitations of neoclassical
growth models, such as the Solow-Swan model, which perceived technological progress as external or
exogenous to the economic decisions being modeled. Endogenous Growth Theory, on the other hand,
internalizes the sources of long-term economic growth, placing human capital, innovation, R&D, and
knowledge spillovers at the core of the growth process. The central tenet of Endogenous Growth Theory
emphasizes the critical role of investments in knowledge, education, and innovation in driving economic
growth, with these investments being shaped by policy decisions and institutional frameworks. Unlike
physical capital, which leads to diminishing returns, knowledge and human capital generate increasing or
non-diminishing returns due to their ability to improve productivity across multiple sectors
simultaneously, thus fueling long-term economic growth (Barro & Sala-i-Martin, 2004).

Endogenous Growth Theory highlights the critical significance of strategic human capital development
and knowledge-centric investments in driving sustainable economic growth in emerging economies like
Nigeria. By viewing investments in education, training, research institutions, and digital literacy not
merely as social imperatives but as economic necessities, policymakers can better position their countries
to innovate and compete in the global 5IR landscape. This has crucial implications for educational
reforms, curriculum design, and policies that seek to improve productivity through human-centric and
innovation-driven educational systems.

Rethinking Educational Investment in the 5IR Context

The advent of the Fifth Industrial Revolution (5IR) has radically altered the objectives, priorities, and
approaches of education. Contrasting earlier industrial revolutions, which focused on mechanization,
mass production, and subsequently, digital automation, the 5IR emphasizes human-centric innovation,
where technology is seamlessly interwoven with values such as ethics, empathy, sustainability, and
creativity (Schwab & Zahidi, 2020). This shift necessitates a paradigm shift in educational investment,
viewing education not merely as a public good or social service, but as a strategic catalyst for long-term
economic competitiveness and societal resilience.
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From Quantity to Quality and Relevance

Despite notable progress in expanding primary and tertiary education enrollment, Nigeria’s educational
system continues to grapple with quality and relevance issues. UNESCO (2022) reports that a staggering
70% of Nigerian graduates are saddled with skills that fail to meet the demands of the labor market. To
effectively contend with the requirements of the 5IR, Nigeria must embrace interdisciplinary education
that synergizes STEM fields with soft skills, such as ethics, emotional intelligence, and creativity.
Technical and Vocational Education (TVET)

Technical and Vocational Education and Training (TVET) has historically been overlooked and
underfunded in Nigeria, despite its essential role in developing the highly skilled technical workforce
required for successful collaboration with smart machines and adaptation to technological disruptions in
the 5IR era (Egboh, 2019). Strategic investment in TVET and apprenticeship models could bridge the
skills gap and address the persistent challenge of youth unemployment.

Digital Infrastructure and Inclusive Access

To ensure that Nigeria's population has equitable access to 5IR opportunities, strategic investments in
digital infrastructure (broadband, digital devices, and online learning platforms) are imperative. In
particular, bridging the digital divide for rural communities, girls, and persons with disabilities is crucial
to ensure inclusive and equitable education that empowers all citizens to participate fully in the 5IR
landscape. Educational investment must therefore prioritize digital access and digital literacy, ensuring
that no one is left behind in the digital economy.

Ethical and Emotional Education

Unlike previous industrial revolutions, the 5IR prioritizes ethical and emotional dimensions of education
(Muna, 2021). Nigerian educational systems must integrate ethics, civic education, and emotional
intelligence into curricula to nurture socially responsible innovators and ethical leaders capable of
navigating complex ethical challenges. Embracing the human values of empathy, compassion, and
community building in education is essential for fostering holistic growth and responsible participation in
the 5IR.

Human Capital Development and Economic Sustainability

Human capital development, as described by Amadi & Alolote, 2019, involves building an optimal
balance of human resources, which are capable of contributing to organizational or national objectives.
The process encompasses efforts to increase human knowledge, enhance skills, productivity, and
creativity through vocational and technical education. This process should be systematic, sustainable, and
strategic, building on prior activities and facilitating the achievement of set goals. Human capital
development is thus a multi-faceted endeavor that requires careful planning, investment, and continuous
refinement to ensure that human resources are empowered to drive economic progress and societal
development.

Human capital, as defined by the accumulation of knowledge, skills, experience, and health in individuals,
has emerged as a critical factor in national economic performance in the 21st century (Cagatay & Dincer,
2016). Unlike finite natural resources or physical capital, human capital is dynamic, self-renewing, and
crucial for driving productivity, innovation, and institutional resilience (Worthington & Li, 2018). In the
context of the 5IR, characterized by human-machine cooperation, ethical innovation, and adaptability, the
importance of human capital in attaining sustainable economic growth has become more pronounced.
Defining Economic Sustainability through Human Capital

Economic sustainability, as defined by the UNDP (2022), refers to an economy's capacity to foster long-
term economic growth without compromising social or environmental well-being. Achieving this balance
necessitates a holistic approach, considering not only output growth but also inclusive development,
social equity, and environmental stewardship. In this context, human capital plays a dual role: it is both a
driver of economic growth and the central beneficiary of development outcomes.

Countries with higher human capital levels tend to enjoy more rapid technological adoption, greater
innovation intensity, and more flexible labor markets (World Bank, 2023). For instance, East Asian
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countries such as South Korea and Singapore experienced rapid economic transformation from low-
income agrarian economies to high-tech industrial powerhouses within a short timeframe by investing in
education, healthcare, and skills development (Barro & Lee, 2021).

These cases demonstrate that sustainable economic transformation is inextricably linked to strategic
human capital development, emphasizing the critical importance of investments in education, skills
training, and healthcare to foster long-term economic growth and prosperity.

Human Capital as a Productivity Driver in 5IR

The 5IR places a premium on human-machine collaboration, with an emphasis on ethical values, social
inclusion, and emotional intelligence. In this context, human capital transcends technical proficiency,
encompassing a host of 21st-century skills such as adaptability, emotional resilience, innovation capacity,
and collaborative ability. As technology evolves at breakneck speed, the shelf-life of skills continues to
shorten, making lifelong learning and continuous upskilling a cornerstone of sustainable economies
(World Economic Forum, 2023).

Investments in human capital particularly in early childhood education, digital literacy, vocational
training, and public health—Ilay the groundwork for societies to anticipate and respond to emerging
challenges such as automation, pandemics, and climate change. These capabilities foster a more agile,
inclusive, and competitive economy, decreasing dependence on volatile natural resources and traditional
industrial models. In a world where adaptability and human-centered innovation are increasingly prized,
investing in human capital offers a path toward more resilient and sustainable economic development.

The Nigerian Context: Challenges and Opportunities

Despite possessing a youthful and expanding population, Nigeria lags behind in global human capital
indices. The World Bank Human Capital Index (2023) reveals that a child born in Nigeria today is likely
to achieve only 36% of their productive potential due to restricted access to quality education, healthcare,
and nutrition. This has significant consequences for the country's economic sustainability, as a workforce
hampered by underdevelopment limits innovation, constrains productivity growth, and exacerbates
inequalities.

Despite these challenges, Nigeria's demographic profile offers an untapped opportunity. By making
strategic investments in education, digital infrastructure, healthcare, and skills training, Nigeria could
potentially leverage its large working-age population to harness the "demographic dividend"—a period of
economic growth fueled by a more productive, skilled, and values-driven workforce (ILO, 2022). In the
5IR era, Nigeria's economic sustainability hinges on its capacity to transform its human capital from a
challenge into an asset, driving innovation, productivity, and inclusive growth.

CONCLUSION

In the context of the 5IR, human capital has evolved from a peripheral aspect of development to the core
foundation of economic sustainability. For Nigeria and other similar emerging economies, the route to
inclusive and lasting growth is not through extractive industries or industrial protectionism, but through
strategic and inclusive investment in human capital. By developing a workforce that is skilled, ethical,
adaptable, and innovative, nations can not only secure economic resilience but also foster social harmony
and global competitiveness. In short, the 5IR presents a human-centric paradigm shift, where human
capital is the key to unlocking economic, societal, and environmental benefits.

RECOMMENDATIONS
To reposition Nigeria for the 5IR, the following actions are essential:

1. Curriculum Reforms: Integrate Al, robotics, ethics, and sustainability into all levels of education.
2. Increase Funding: Allocate at least 20% of the national budget to education, with dedicated funds
for STEM and digital learning.

3. Public-Private Partnerships: Collaborate with tech firms and industries to design relevant training

and internship programs.
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4, National Skills Strategy: Develop a coordinated national human capital strategy aligned with 5IR
priorities.
o. Inclusive Education Policies: Bridge gender and rural-urban divides in access to quality education

and digital resources.
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