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ABSTRACT

STEMpreneurship—integrating Science, Technology, Engineering, and Mathematics (STEM) knowledge
with entrepreneurship—has emerged as a pivotal driver of sustainable development in Nigeria. In a
rapidly evolving global economy, where innovation and technological advancements are critical,
STEMpreneurship holds significant potential to address the country's socio-economic challenges,
including job creation, economic diversification, and technological innovation. This paper explores the
relationship between STEMpreneurship and sustainable development in Nigeria, highlighting innovations
in sectors such as renewable energy, agriculture, healthcare, fintech, and education. It examines the
current state of STEM-driven entrepreneurship, addressing key challenges including inadequate funding,
poor infrastructure, skill gaps, regulatory constraints, and gender disparities. Furthermore, the paper
proposes strategies to overcome these barriers, emphasizing the need for reforms in education, increased
investment in STEM startups, improved infrastructure, stronger policy frameworks, and the promotion of
gender inclusion. By fostering a supportive ecosystem for STEMpreneurship, Nigeria can transition
towards a knowledge-based economy that ensures inclusive and sustainable growth. The findings suggest
that with coordinated efforts from the government, private sector, and academia, Nigeria can leverage its
growing youth population and technological advancements to become a leader in sustainable development
in Africa and globally.
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INTRODUCTION

The 21st century has witnessed unprecedented advancements in technology, digitalization, and
innovation. With the rapid proliferation of digital tools, artificial intelligence (Al), automation, and
biotechnology, the global economy is increasingly dependent on knowledge-driven industries. Central to
this shift are the disciplines of Science, Technology, Engineering, and Mathematics (STEM), which
provide the foundation for the development of cutting-edge solutions across sectors. As economies
grapple with the challenges of economic diversification, technological disruptions, and global
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competitiveness, the integration of STEM with entrepreneurship—known as STEMpreneurship—has
emerged as a critical strategy for addressing socio-economic issues, fostering innovation, and driving
sustainable economic growth. In countries like Nigeria, where there is an urgent need to move away from
dependence on oil and diversify into more sustainable, growth-oriented sectors, STEMpreneurship offers
a promising avenue. By combining the innovative power of STEM disciplines with the drive and
resourcefulness inherent in entrepreneurship, STEMpreneurs—individuals or startups that apply STEM
knowledge to develop business solutions—hold the potential to revolutionize industries such as energy,
agriculture, healthcare, and information technology (Ogunyemi, 2020). For Nigeria, a nation facing high
unemployment rates, inadequate infrastructure, and poor economic diversification, STEMpreneurship
presents a unique opportunity to address these challenges through technological innovation, job creation,
and enhanced industrial productivity.

Furthermore, STEMpreneurship directly aligns with the United Nations’ Sustainable Development Goals
(SDGs), a global framework adopted to guide nations in achieving economic, social, and environmental
progress by 2030. Specifically, STEMpreneurship plays a pivotal role in achieving SDG 4 (Quality
Education), SDG 8 (Decent Work and Economic Growth), and SDG 9 (Industry, Innovation, and
Infrastructure). The focus on innovation and technological advancement in STEMpreneurship supports
the expansion of access to quality education (SDG 4) by equipping individuals with critical STEM skills,
while also driving industrial growth and fostering sustainable economic development through innovative
solutions in various sectors (United Nations, 2015). Therefore, understanding and leveraging
STEMpreneurship in Nigeria is essential to the country’s sustainable development agenda. However,
despite the immense potential of STEMpreneurship to transform Nigeria’s socio-economic landscape,
several barriers hinder its growth. First, there is a significant gap in access to funding. While there is a
burgeoning interest in technological innovation and entrepreneurship, particularly among the youth, many
startups struggle to secure the capital necessary for research, development, and scaling (Akinmoladun,
2022). In many cases, access to venture capital and government-backed grants remains limited, with
bureaucratic hurdles and limited funding options deterring potential investors. Moreover, the lack of a
robust financial infrastructure for startups exacerbates this issue, limiting the ability of small businesses to
thrive.

In addition to financial constraints, Nigeria’s infrastructure remains underdeveloped, especially in areas
such as electricity, internet connectivity, and transportation, all of which are crucial to the success of
STEM-based ventures. Erratic power supply, in particular, disrupts business operations and increases the
cost of doing business, making it difficult for startups to remain competitive. The weak technological
infrastructure further exacerbates the challenges for entrepreneurs in sectors like healthcare, agriculture,
and energy, where technology-driven innovations can offer transformative solutions (Igbokwe, 2020).
Perhaps one of the most significant challenges for STEMpreneurship in Nigeria is the educational system,
which does not fully equip graduates with the skills required for the modern economy. While there is a
growing interest in STEM education, particularly in secondary and tertiary institutions, the curriculum
often lacks practical components that are crucial for developing entrepreneurial skills (Olumide, 2021).
The gap between what is taught in classrooms and the skills needed in the workforce means that many
graduates are not prepared to navigate the entrepreneurial landscape. This misalignment contributes to the
slow adoption of STEM innovations and the underdevelopment of critical sectors, such as renewable
energy, healthcare, and agriculture.

The Nigerian economy, with its vast natural resources and youthful population, holds significant promise
for STEMpreneurship. However, the existing barriers limit the potential of these sectors to contribute to
national economic growth and sustainable development. To overcome these challenges, there is an urgent
need for comprehensive strategies that foster an ecosystem conducive to innovation and entrepreneurship.
Policies must focus on improving access to funding, enhancing infrastructure, reforming education to
include practical STEM skills, and creating an enabling environment that supports the growth of
technology-driven startups. This paper aims to explore the relationship between STEMpreneurship and

173



lwanger & Salisu.....Int. J. Innovative Devept & Policy Studies 13 (2):172-186, 2025

sustainable development in Nigeria, focusing on the innovations brought by STEM-driven businesses and
the barriers that hinder their growth. It also discusses strategies for overcoming these challenges to ensure
that STEMpreneurship thrives, thus contributing to the nation’s sustainable development. The subsequent
sections will delve deeper into the role of STEMpreneurship in addressing key sustainable development
goals, the state of STEM entrepreneurship in Nigeria, and the policies and initiatives that can foster a
thriving STEM ecosystem.

Conceptual Framework

Understanding STEMpreneurship

STEMpreneurship is an innovative and dynamic approach that combines the disciplines of Science,
Technology, Engineering, and Mathematics (STEM) with entrepreneurship. It refers to the application of
STEM knowledge and skills to develop products, services, and business models that address real-world
problems and contribute to economic development (Bybee, 2013). STEMpreneurs, the individuals
engaged in STEMpreneurship, use their expertise in scientific and technological advancements to create
solutions that not only drive business growth but also address pressing societal challenges, ranging from
healthcare and education to energy and agriculture. At the core of STEMpreneurship is the concept of
innovation. STEMpreneurs are problem solvers, using their scientific knowledge to identify gaps in
existing markets and industries and developing novel solutions that meet specific needs. The role of
STEMpreneurship extends beyond just creating new products; it also includes the ability to bring those
products to market, scale them, and build sustainable businesses. This requires not only technical
expertise but also entrepreneurial acumen in areas such as business strategy, market analysis, and
financial management (Adewale, 2021).

The rise of STEMpreneurship in the 21st century is driven by the increasing dependence on technology
and the need for sustainable solutions. As economies face challenges such as climate change, resource
depletion, and social inequality, the application of STEM to entrepreneurship has become more crucial
than ever. In Nigeria, STEMpreneurship can be seen as an essential mechanism for addressing the
country's developmental needs, particularly as it seeks to diversify its economy and reduce reliance on oil.
In Nigeria, STEMpreneurship is also seen as a key driver for fostering innovation in sectors like
renewable energy, agriculture, and information technology. For example, Nigerian entrepreneurs in the
energy sector are developing solar-powered solutions to address the country's chronic power shortages,
while in agriculture, agri-tech innovations such as precision farming and digital platforms for farmers are
contributing to improved productivity and economic sustainability. These examples demonstrate how
STEMpreneurship is not only an economic opportunity but also a vital tool for creating sustainable and
impactful solutions to the challenges faced by the nation.

Sustainable Development in Nigeria

Sustainable development, as defined by the Brundtland Commission in 1987, is "development that meets
the needs of the present without compromising the ability of future generations to meet their own needs"
(World Commission on Environment and Development, 1987). This definition encapsulates the core idea
of sustainable development: achieving progress in ways that preserve the planet's resources, promote
social equity, and ensure economic growth in the long term. Sustainable development is essential for
addressing issues like poverty, inequality, and environmental degradation, which require integrated
approaches to ensure that growth is both inclusive and environmentally responsible. In the context of
Nigeria, sustainable development is of paramount importance, as the country grapples with numerous
challenges such as unemployment, poverty, political instability, and environmental degradation. For many
decades, Nigeria's economy has been heavily reliant on oil, which accounts for a large proportion of the
nation's revenue. However, the volatility of oil prices, combined with the over-reliance on a single
resource, has exposed Nigeria to significant economic risks. As a result, the Nigerian government has
increasingly recognized the need for economic diversification and sustainable innovation to build a more
resilient and robust economy.
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Sustainable development in Nigeria encompasses three key pillars: economic growth, social inclusion,
and environmental protection. Achieving these goals requires a shift from traditional approaches to
development toward more sustainable practices, particularly in sectors such as energy, agriculture, and
manufacturing. Renewable energy, for instance, offers a promising path to reducing Nigeria's dependence
on fossil fuels, while innovations in agriculture, such as climate-smart farming techniques, can boost food
security and reduce environmental impact. One of the major hurdles in Nigeria's sustainable development
agenda is the lack of robust infrastructure and institutional support for innovative industries. While there
are numerous potential areas for growth, including the green economy and technology-driven sectors,
there is a need for improved policies, investment, and infrastructure to support sustainable businesses. As
the nation seeks to diversify its economy, the integration of STEMpreneurship becomes increasingly vital
in fostering long-term sustainability.

The Link Between STEMpreneurship and Sustainable Development

STEMpreneurship and sustainable development are intrinsically linked, as STEM-driven innovations play
a pivotal role in addressing the complex challenges faced by developing nations like Nigeria. The synergy
between STEMpreneurship and sustainable development can be observed in various ways, including
through the driving of technological innovation, enhancing environmental sustainability, creating new
employment opportunities, and strengthening Nigeria’s position in the global knowledge economy.
Driving Technological Innovation

One of the primary ways STEMpreneurship contributes to sustainable development is by driving
technological innovation. The integration of STEM knowledge with entrepreneurial activity leads to the
development of new technologies that can revolutionize industries and improve the quality of life. In
Nigeria, technological innovations in renewable energy, healthcare, agriculture, and information
technology are driving industrial growth and providing solutions to pressing issues. For example,
innovations in renewable energy technologies such as solar power, wind energy, and bioenergy are
helping address the country’s chronic electricity shortages, providing off-grid solutions that support rural
communities and businesses. In agriculture, technologies such as precision farming, drone technology,
and mobile-based platforms are improving food production, reducing waste, and enhancing efficiency in
supply chains. These technological advancements, driven by STEMpreneurship, not only contribute to
Nigeria's economic growth but also promote sustainability by reducing environmental degradation and
enhancing resource use efficiency (Eze, 2020).

Enhancing Environmental Sustainability

Another key contribution of STEMpreneurship to sustainable development is its role in enhancing
environmental sustainability. As the global community grapples with climate change and resource
depletion, the need for green technologies has never been more urgent. In Nigeria, the application of
STEM to sustainable practices is crucial for mitigating environmental damage and promoting the
responsible use of resources. STEM-driven innovations in waste management, renewable energy, and
eco-friendly manufacturing processes can significantly reduce environmental harm. For instance, the
adoption of solar energy technologies is reducing reliance on fossil fuels, lowering carbon emissions, and
helping to combat climate change. Additionally, waste-to-energy technologies that convert organic waste
into usable energy can help address the country's waste disposal challenges while providing a sustainable
source of power. These innovations demonstrate how STEMpreneurship can play a vital role in fostering
environmental sustainability while also contributing to the economy (Olumide, 2021).

Creating Employment Opportunities

STEMpreneurship also contributes to sustainable development by creating employment opportunities,
particularly for Nigeria’s growing youth population. The rise of tech-driven startups and digital
businesses in areas such as fintech, e-commerce, and mobile applications provides new avenues for
employment, skills development, and economic empowerment. In a country where unemployment rates
are high, especially among young people, STEMpreneurship presents a critical opportunity for job
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creation and poverty alleviation. Startups in Nigeria’s technology and innovation sectors are creating
thousands of jobs, ranging from software developers and engineers to business analysts and project
managers. These new job opportunities not only provide income for individuals but also contribute to the
broader goal of social inclusion, which is a key aspect of sustainable development (Adeyemi, 2020). As
the digital economy continues to grow, STEMpreneurship will play an increasingly important role in
providing jobs and fostering economic inclusivity.

Strengthening Nigeria’s Position in the Global Knowledge Economy

Finally, STEMpreneurship helps strengthen Nigeria’s position in the global knowledge economy. As the
world becomes more interconnected, countries that invest in STEM innovation and entrepreneurship are
better positioned to compete in international markets. By investing in STEM-based startups, Nigeria can
enhance its competitiveness in areas such as digital technology, biotechnology, and renewable energy,
which are central to the future global economy. Through investments in STEM-driven enterprises,
Nigeria can create an ecosystem that attracts international partners, investors, and talent, which will in
turn foster economic growth and development. By focusing on STEMpreneurship as a tool for sustainable
development, Nigeria can position itself as a leader in innovation, creating a more competitive and
diversified economy that is better prepared for the challenges of the 21st century.

Innovations in STEMpreneurship in Nigeria

Despite facing significant socio-economic challenges, Nigerian entrepreneurs have successfully leveraged
STEM knowledge to develop groundbreaking solutions across a range of sectors, addressing critical
problems in energy, agriculture, healthcare, finance, and education. The rapid growth of STEM-driven
businesses in Nigeria highlights the potential of STEMpreneurship to drive both economic and social
development. These innovations not only contribute to economic growth but also serve as catalysts for
achieving the country's sustainable development goals. Below, we explore some of the key areas where
STEMpreneurship has made a significant impact in Nigeria.

Renewable Energy and Clean Technology

Nigeria is grappling with a severe energy crisis, with chronic power shortages that affect productivity,
economic growth, and the quality of life for millions of people. According to the World Bank (2021),
approximately 45% of the Nigerian population has access to reliable electricity, and the nation’s energy
infrastructure is inefficient and underdeveloped. This energy deficit has led to widespread interest in
renewable energy solutions, which are seen as a viable way to address the country's power challenges.
Several Nigerian startups are harnessing STEM innovation to develop affordable and sustainable energy
solutions, contributing to the country's transition to cleaner energy. Arnergy is one such company that
has pioneered affordable solar energy solutions for businesses and households in Nigeria. Arnergy
provides modular solar power systems that can be scaled according to the specific energy needs of users.
By providing both off-grid and on-grid solutions, Arnergy has not only alleviated power shortages for
businesses but has also reduced reliance on diesel generators, a costly and environmentally harmful
alternative (lge, 2020). This renewable energy company’s work aligns with Nigeria's broader goal of
diversifying its energy mix, increasing access to electricity, and reducing the nation’s carbon footprint.
Similarly, Rubitec Solar is a notable player in the off-grid solar energy sector. Rubitec specializes in
providing solar power solutions to rural communities, where access to electricity is often limited or
nonexistent. By installing solar systems for homes, schools, and small businesses in underserved areas,
Rubitec is not only providing reliable power but is also contributing to economic development by
enabling rural businesses to operate more efficiently and improving the overall quality of life for residents
(Ogunbayo, 2019). This focus on rural electrification is crucial, as many of Nigeria's poorest communities
rely on traditional and inefficient forms of energy.

Agriculture and Food Security

Agriculture remains the backbone of Nigeria’s economy, contributing 23.7% to the GDP in 2022
(National Bureau of Statistics, 2023). However, the sector faces several challenges, including climate
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change, outdated farming practices, and a lack of access to modern technology. The integration of STEM
solutions into agriculture—referred to as agri-tech—has the potential to address these issues by
improving productivity, ensuring food security, and enhancing the livelihoods of farmers. FarmCrowdy
is one of Nigeria’s leading agri-tech platforms, connecting farmers with investors to help fund their
agricultural ventures. This innovative model not only provides financial support to farmers but also gives
them access to modern farming techniques, tools, and training. Through its digital platform, FarmCrowdy
facilitates the farming of various crops, including maize, cassava, and poultry, which are crucial to
Nigeria's food security (Akintoye, 2021). By fostering partnerships between farmers and investors,
FarmCrowdy has created a scalable and sustainable business model that boosts agricultural output while
contributing to rural development. Similarly, Thrive Agric is another example of a digital agriculture
platform that uses data analytics and mobile technology to optimize agricultural practices. Thrive Agric
works directly with farmers to help them access loans, monitor crop growth, and track their agricultural
investments through its mobile app. This platform empowers farmers with the tools they need to increase
yields and reduce the risks associated with crop production, which is critical in the face of unpredictable
climate conditions (Olanrewaju, 2021). By digitizing agricultural processes and improving access to
financing and market information, Thrive Agric is helping to enhance food security and support the
broader agricultural economy.

Healthcare and Biotechnology

Nigeria’s healthcare system faces numerous challenges, including inadequate infrastructure, a shortage of
healthcare professionals, and limited access to quality medical services, especially in rural areas. These
challenges, compounded by a rapidly growing population, have created a significant demand for
innovative healthcare solutions. In response, Nigerian entrepreneurs are utilizing STEM knowledge in
biotechnology and telemedicine to bridge the healthcare gap. 54gene is a leading biotechnology company
that is advancing genomic research and precision medicine in Africa. The company is focused on
uncovering the genetic causes of diseases prevalent in the African population, including cancer, diabetes,
and cardiovascular diseases, through genome sequencing. 54gene's groundbreaking work is helping to
provide more accurate diagnostics and treatments tailored to the African demographic, an area that has
long been under-researched (Aderemi, 2021). The company’s contributions to precision medicine have
the potential to transform healthcare outcomes not only in Nigeria but also across the continent. In
addition to biotechnology, Helium Health is a Nigerian health-tech company that has revolutionized the
healthcare industry by providing digital health records and telemedicine services. Helium Health's
electronic medical records (EMR) system allows healthcare providers to access and share patient
information securely and efficiently, improving the quality of care and patient outcomes. The company's
telemedicine platform, which connects patients with doctors remotely, is especially important in a country
where access to healthcare is often limited by geography or infrastructure. Helium Health’s innovations in
digital health have made healthcare more accessible and have contributed to improving medical service
delivery across Nigeria (Ogunbiyi, 2020).

Fintech and Digital Economy

Nigeria’s fintech industry is one of the fastest-growing in Africa, with the sector making significant
strides in increasing financial inclusion. The rise of digital payments, mobile banking, and online
financial services has empowered millions of Nigerians, especially those in underserved communities, to
access essential financial services such as savings accounts, loans, and insurance. Flutterwave is a
prominent Nigerian fintech company that provides a seamless digital payment solution for businesses and
consumers. The company allows businesses to accept payments from customers globally, offering a range
of payment solutions for e-commerce, banks, and mobile wallets. Flutterwave’s platform has helped
Nigerian businesses expand their reach and improve the efficiency of financial transactions (Oladipo,
2021). As the digital economy grows, fintech innovations like Flutterwave are contributing to the
country’s economic development by driving financial inclusion and enabling businesses to thrive.
Similarly, Paystack, another Nigerian fintech giant, has revolutionized online payments in Nigeria and
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Africa as a whole. Paystack was acquired by Stripe in 2020, marking a significant milestone for Nigerian
fintech. Paystack enables businesses to accept payments online, simplifying the payment process and
enabling Nigerian merchants to reach customers more effectively. Its contribution to Nigeria’s digital
economy has been transformative, particularly in terms of enhancing e-commerce and digital transactions
(Ogunjimi, 2021).

Education and EdTech

Education is one of the most critical sectors in Nigeria, with over 13 million children out of school,
according to UNESCO (2021). The traditional education system faces several challenges, including
overcrowded classrooms, inadequate infrastructure, and a lack of access to quality resources. In this
context, education technology (EdTech) has emerged as a powerful tool for expanding access to quality
education and equipping young Nigerians with the skills needed for the 21st century. uLesson is an
innovative EdTech platform that provides digital learning resources to students across Nigeria. Through
video lessons, quizzes, and interactive content, uLesson helps students grasp complex subjects in subjects
like mathematics, science, and English. The platform is designed to be accessible to students in both
urban and rural areas, providing them with the resources they need to excel academically (Olanrewaju,
2020). uLesson’s approach to education technology addresses some of the structural challenges in
Nigeria’s education system by providing high-quality learning materials that students can access at their
convenience. Another key player in Nigeria’s EdTech space is AltSchool Africa, a platform that trains
individuals in software engineering and other tech-related skills. By providing coding boot camps and
training in other technical fields, AltSchool Africa is helping to bridge the skills gap in the tech industry
and prepare young Nigerians for careers in software development, Al, and data science. This initiative is
vital in a country where there is a growing demand for tech professionals and a need for a more diverse
workforce in the digital economy (Oluwaseun, 2021).

Challenges Hindering STEMpreneurship in Nigeria

Despite the potential for STEMpreneurship to drive economic growth and sustainable development in
Nigeria, several barriers hinder its progress. These challenges are multifaceted, encompassing financial,
infrastructural, educational, regulatory, and socio-cultural issues. Addressing these barriers is essential for
unlocking the full potential of STEM-driven entrepreneurship in Nigeria and ensuring that it contributes
to the nation's development.

Inadequate Funding and Investment

One of the most significant challenges facing STEMpreneurs in Nigeria is the limited access to funding
and investment. Venture capital (VC) and government grants are crucial for supporting the growth of
startups, particularly those in the science, technology, engineering, and mathematics (STEM) sectors.
Unfortunately, the Nigerian venture capital ecosystem is still relatively underdeveloped, and many STEM
startups struggle to secure the financing needed to scale their businesses. The Central Bank of Nigeria
(CBN) (2022) reports that there is a notable gap in funding for innovation-driven enterprises, particularly
in the early stages. Many investors perceive startups in the STEM sector as high-risk ventures, which
discourages them from providing the necessary capital. This lack of funding, compounded by a limited
pool of local venture capitalists and angel investors, stifles the growth of startups that could otherwise
provide innovative solutions to key socio-economic challenges. Additionally, the high cost of research
and development (R&D) further discourages innovation. STEM startups often require significant
investment in R&D to develop new products and services, but the lack of funding makes it difficult for
entrepreneurs to bear the costs of these activities. Without adequate funding, it becomes nearly impossible
for Nigerian entrepreneurs to develop cutting-edge technologies or scale their businesses to meet growing
demand.

Poor Infrastructure and Energy Supply

Another major obstacle to the growth of STEMpreneurship in Nigeria is the country’s poor infrastructure,
particularly in terms of energy supply and internet connectivity. Nigeria experiences erratic electricity
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supply, with frequent power outages that disrupt business operations and increase operational costs. The
lack of reliable electricity is a major barrier to industrialization, as it makes it difficult for businesses to
operate efficiently and increases the cost of production. According to the World Bank (2021), Nigeria’s
electricity grid is outdated, and only a small portion of the population has access to reliable power, which
has hampered the development of both traditional and tech-driven industries. In addition to electricity
issues, poor internet connectivity is a significant challenge for businesses in the STEM sector. Many
Nigerian entrepreneurs depend on the internet for research, communication, marketing, and accessing
global markets, but slow and unreliable internet connections often make these activities inefficient and
costly. This issue is particularly detrimental to tech startups that rely on cloud computing, software-as-a-
service (SaaS) models, and e-commerce platforms to operate. Furthermore, Nigeria's underdeveloped
transportation networks present a challenge for market access. Inadequate road infrastructure, congested
ports, and limited access to reliable transportation make it difficult for entrepreneurs to distribute their
products and services across the country, thereby limiting their market reach. These infrastructural
deficiencies pose significant barriers to scaling businesses, especially those in the manufacturing or
distribution sectors.

Skill Gap and Mismatch in Education

A critical barrier to the success of STEMpreneurship in Nigeria is the gap between the skills that
graduates acquire in educational institutions and the practical entrepreneurial skills needed in the business
world. Many STEM graduates in Nigeria possess strong technical knowledge but lack the entrepreneurial
skills necessary to navigate the challenges of starting and running a business. The Nigerian Educational
Research and Development Council (2021) highlights that while there is a growing emphasis on STEM
education in schools, there is insufficient integration of practical entrepreneurial training in curricula.
Moreover, the lack of vocational and technical training programs further exacerbates the problem. While
universities and polytechnics in Nigeria produce a large number of graduates in STEM fields, there is a
scarcity of specialized training that equips them with hands-on skills in entrepreneurship and business
management. The absence of such training programs means that many STEM graduates are ill-prepared
to tackle the practical challenges of running a startup, such as financial management, marketing, and
scaling operations. This skill mismatch is particularly problematic in a rapidly evolving digital economy,
where entrepreneurs need not only technical skills but also the ability to adapt quickly to new
technologies, market trends, and consumer needs. Without access to adequate training and resources,
STEM graduates are left at a disadvantage when it comes to launching their own businesses or driving
innovation within existing organizations.

Regulatory and Policy Constraints

The regulatory environment in Nigeria presents additional challenges to STEMpreneurship. Bureaucratic
inefficiencies and cumbersome business registration processes make it difficult for entrepreneurs to
establish and grow their businesses. The World Bank (2020) reports that Nigeria ranks poorly in ease of
doing business, with excessive paperwork, long delays, and complicated procedures hindering the
establishment of new ventures. Unfriendly business policies also contribute to the challenges faced by
STEMpreneurs. Taxation policies, for example, may be discouraging to new startups, particularly in the
tech sector, which often requires significant investment in research, product development, and scaling.
The absence of a favorable policy environment for innovation limits the potential for STEM-driven
businesses to thrive. Inadequate protection for startups also hampers the ability of entrepreneurs to attract
investment and protect their intellectual property. Additionally, Nigeria's intellectual property (IP) laws
are relatively weak and often fail to provide adequate protection for innovators. Many entrepreneurs face
challenges in patenting their inventions or protecting their ideas from being copied or exploited by
competitors. This lack of robust intellectual property protection can undermine the incentives for
innovation and deter entrepreneurs from developing new products or technologies that could benefit the
economy.
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Socio-Cultural and Gender Barriers

Socio-cultural barriers also play a role in hindering STEMpreneurship in Nigeria. Cultural biases and
gender stereotypes often discourage women from pursuing careers in STEM fields. Despite the growing
emphasis on gender equality and women’s empowerment, women remain underrepresented in STEM
education and the entrepreneurial ecosystem in Nigeria. According to the United Nations Development
Programme (UNDP, 2022), cultural attitudes that view women as less capable in science and technology
contribute to their exclusion from these fields. This gender disparity in STEM education is mirrored in the
lack of female representation in STEM-related entrepreneurship. The underrepresentation of women in
STEM is particularly problematic given the role that women could play in driving innovation, job
creation, and economic development. Encouraging more women to pursue STEM education and
entrepreneurship is critical to unlocking the full potential of STEMpreneurship in Nigeria. Additionally,
the lack of supportive networks and mentorship opportunities for female entrepreneurs further exacerbates
the challenges they face in launching and scaling businesses. While STEMpreneurship holds great
promise for driving innovation and sustainable development in Nigeria, a variety of challenges need to be
addressed. Overcoming these barriers requires a concerted effort from the government, private sector, and
civil society to create an enabling environment for innovation. By improving access to funding,
addressing infrastructural gaps, aligning education with market needs, and fostering an inclusive and
supportive ecosystem, Nigeria can harness the full potential of STEMpreneurship to drive socio-economic
transformation.

Strategies for Advancing STEMpreneurship for Sustainable Development

To unlock the full potential of STEMpreneurship in Nigeria and foster sustainable development, several
strategic interventions are required. These interventions span across education, funding, infrastructure,
policy, and gender inclusion. By addressing these areas, Nigeria can create an enabling environment
where STEM-driven entrepreneurship thrives, contributing significantly to the achievement of its
sustainable development goals (SDGs).

Strengthening STEM Education and Skills Development

One of the most critical steps in advancing STEMpreneurship in Nigeria is the reform of the education
system. For STEMpreneurship to flourish, the curricula across educational institutions must be
restructured to emphasize not only technical STEM skills but also practical entrepreneurial skills. Many
Nigerian STEM graduates possess strong theoretical knowledge but lack the practical skills necessary to
succeed in the entrepreneurial world. According to the Nigerian Educational Research and Development
Council (2021), integrating hands-on experience in the form of internships, project-based learning, and
startup incubation into academic programs would provide students with a better understanding of real-
world business challenges and enhance their entrepreneurial capabilities. Moreover, expanding access to
STEM education for girls and underserved communities is paramount. Historically, gender disparities
have limited the participation of women in STEM fields, with cultural biases preventing many girls from
pursuing STEM-related subjects (UNDP, 2022). By providing targeted programs to encourage girls to
take an interest in STEM, particularly in rural and underserved areas, Nigeria can harness untapped talent.
Initiatives such as after-school STEM programs, mentorship opportunities, and scholarships for female
students are crucial to reducing the gender gap in STEM education and creating more inclusive
opportunities for women in STEMpreneurship. Furthermore, it is vital to promote lifelong learning and
upskilling initiatives for the workforce. With the rapid pace of technological advancements, continuous
skills development is necessary to ensure that the labor force is well-equipped to meet the demands of the
digital economy. Encouraging STEM professionals to engage in regular training and certification
programs will enhance their entrepreneurial potential and innovation capacity.

Improving Funding and Investment in STEM Startups

Access to funding remains one of the most significant barriers to the success of STEM startups in Nigeria.
To address this, government and private sector collaboration is essential to provide financial support
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through grants, venture capital, and incubation programs. According to the Central Bank of Nigeria
(CBN) (2022), Nigeria’s venture capital ecosystem is still underdeveloped, and a concerted effort is
needed to stimulate investment in STEM-driven startups. Public-private partnerships (PPPs) can create an
enabling environment for investors and entrepreneurs alike. Government-backed funding programs, along
with incentives for private investors to engage in high-risk startups, would significantly increase the flow
of capital into the sector. In addition to venture capital, the provision of tax incentives for Research and
Development (R&D)-driven startups would encourage innovation. By offering tax breaks or deductions
for companies investing in R&D, Nigeria can incentivize STEM entrepreneurs to focus on developing
new technologies and products that can contribute to national development. Countries such as South
Korea and Israel have successfully implemented such policies, resulting in vibrant innovation ecosystems.
Nigeria can adopt similar approaches to stimulate innovation and ensure that STEM-driven
entrepreneurship contributes to economic diversification. Another strategy to boost funding would be the
establishment of more incubators and accelerators focused on STEM startups. These programs can
provide entrepreneurs with the necessary tools and support to scale their businesses, including
mentorship, access to networks, and seed funding.

Enhancing Infrastructure and Technological Access

The poor state of infrastructure in Nigeria, particularly in terms of power supply and internet connectivity,
severely limits the growth of STEMpreneurship. Investment in broadband expansion and improvements
to the electricity grid are essential to creating a conducive environment for tech startups. As reported by
the World Bank (2021), the erratic electricity supply in Nigeria hinders business operations and increases
the cost of doing business. To encourage STEMpreneurs to innovate and grow their businesses, the
government must prioritize infrastructure development. Reliable access to electricity and high-speed
internet will enable STEM entrepreneurs to operate more efficiently and expand their reach. Additionally,
the development of innovation hubs and technology parks would provide a physical space where startups
can collaborate, share resources, and access technical support. These hubs could serve as centers for
technological innovation and provide entrepreneurs with the tools and networks needed to succeed.
Notable examples include the Co-Creation Hub (CcHub) in Lagos and the iHub in Nairobi, which have
played critical roles in nurturing tech startups in their respective countries. Expanding such initiatives in
Nigeria will not only provide the physical infrastructure for STEM entrepreneurs but also foster a culture
of collaboration and innovation.

Strengthening Policy and Regulatory Frameworks

A supportive policy and regulatory environment is essential for the growth of STEMpreneurship in
Nigeria. Policymakers must design frameworks that foster innovation and provide clarity on issues such
as business registration, taxation, and intellectual property (IP) protection. According to the World Bank
(2020), Nigeria’s cumbersome bureaucratic processes create a hostile environment for entrepreneurs. To
reduce these inefficiencies, the government should streamline processes, digitize registration procedures,
and establish one-stop-shops for business registration and permits. Additionally, the development of
policies that support STEM-driven entrepreneurship is crucial. Government should create incentives for
companies investing in high-tech sectors, such as green technology, biotechnology, and fintech. A strong
policy focus on STEMpreneurship would provide entrepreneurs with greater certainty and confidence in
their ventures. One critical area that requires policy attention is intellectual property (IP) protection. Weak
IP laws discourage innovation, as entrepreneurs fear that their ideas may be copied without compensation.
Strengthening IP laws and enforcement mechanisms would ensure that innovators are adequately
protected and incentivized to develop new technologies. Clear IP policies also provide a legal framework
for international collaboration and investments, which are crucial for scaling businesses and accessing
global markets.

Promoting Gender Inclusion in STEMpreneurship

Promoting gender inclusion in STEMpreneurship is essential to ensuring that all segments of the
population can contribute to and benefit from the growth of the STEM sector. Despite efforts to address
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gender inequality, women continue to be underrepresented in STEM fields in Nigeria. The United Nations
Development Programme (2022) notes that cultural norms and stereotypes limit female participation in
science and technology, thus hindering their ability to contribute to the country's innovation and economic
development. To bridge this gap, the government and private sector must prioritize mentorship programs
for women in STEM. These programs could connect female STEM students with established
professionals and entrepreneurs who can provide guidance and support as they navigate their careers. In
addition, providing funding support for female STEM entrepreneurs is critical. This could include grants,
seed funding, or targeted investment opportunities designed to address the specific challenges faced by
women in business. Encouraging women to pursue STEM education and entrepreneurship should be a
national priority. Initiatives that focus on providing scholarships, networking opportunities, and training
programs for women in STEM will increase female representation in this vital sector. Furthermore,
women-focused entrepreneurship networks and support systems can provide the encouragement and
resources necessary for female entrepreneurs to thrive.

Advancing STEMpreneurship in Nigeria requires a comprehensive approach that addresses the challenges
of education, funding, infrastructure, policy, and gender inclusion. By reforming STEM curricula,
improving access to funding, investing in infrastructure, strengthening policy frameworks, and promoting
gender equality, Nigeria can create an ecosystem that fosters innovation and sustainable development.
These strategies will not only boost STEMpreneurship but also contribute to Nigeria's efforts to achieve
the United Nations Sustainable Development Goals (SDGs), particularly in areas like quality education,
economic growth, and industry innovation.

CONCLUSION

STEMpreneurship holds immense potential to drive sustainable development in Nigeria, a country poised
at the intersection of significant technological advancements and socioeconomic challenges. With the
world rapidly shifting toward knowledge-driven economies, Nigeria’s ability to harness the power of
STEM (Science, Technology, Engineering, and Mathematics) disciplines integrated with entrepreneurial
spirit will determine its future competitiveness and prosperity. By promoting STEMpreneurship, Nigeria
can address pressing issues such as unemployment, economic diversification, technological innovation,
and environmental sustainability, which are central to achieving the United Nations Sustainable
Development Goals (SDGs). STEMpreneurship fosters innovation by empowering entrepreneurs to create
solutions that meet the needs of today’s rapidly evolving global economy. By integrating scientific
knowledge and technology with entrepreneurial practices, STEMpreneurs can develop new products,
services, and businesses that drive industrial growth, reduce dependency on natural resources, and
improve the quality of life. In Nigeria, this translates to advancements in critical sectors such as
renewable energy, agriculture, healthcare, education, and finance, all of which contribute to sustainable
development. For example, renewable energy startups like Arnergy and Rubitec Solar are addressing
Nigeria's chronic power shortages by providing affordable and sustainable energy solutions. Meanwhile,
digital agriculture platforms such as FarmCrowdy and Thrive Agric are transforming the agricultural
sector, making it more efficient, resilient, and scalable. These innovations not only offer practical
solutions to Nigeria's development challenges but also create new opportunities for employment and
socio-economic empowerment. Moreover, the emergence of Nigeria’s fintech industry, represented by
companies like Flutterwave and Paystack, highlights the transformative role of STEMpreneurship in
enhancing financial inclusion and contributing to economic growth. Through digital payment solutions
and mobile technologies, these startups are expanding access to financial services, empowering
previously underserved populations.

Despite the enormous potential of STEMpreneurship, the sector in Nigeria faces several significant
challenges that hinder its full development. Inadequate funding, poor infrastructure, and a mismatch
between the education system and market demands for STEM skills remain major obstacles. These issues
stifle innovation and limit the growth of STEM-based enterprises. To overcome these barriers, there is a
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pressing need for deliberate, coordinated efforts from all stakeholders—government, private sector,
academia, and international organizations. The Nigerian government must play a pivotal role by
reforming policies to create a more enabling environment for STEM entrepreneurship. This includes
investing in infrastructure such as electricity and internet connectivity, simplifying business registration
processes, and providing tax incentives to encourage investment in R&D-driven startups. Public-private
partnerships can significantly boost the availability of venture capital and create incubation programs for
young entrepreneurs. Furthermore, addressing the skills gap through targeted educational reforms is
critical. The integration of practical STEM learning and entrepreneurial skills into the curriculum,
coupled with vocational and technical training programs, will better equip students to become innovative
entrepreneurs. Expanding access to STEM education for underserved communities, particularly girls, is
also vital to ensuring an inclusive entrepreneurial ecosystem.

The private sector, particularly multinational corporations, can contribute to the growth of
STEMpreneurship by investing in local startups, providing mentorship, and fostering innovation
ecosystems. Nigerian corporations must recognize the long-term benefits of supporting STEM-based
businesses that align with global sustainability goals and the growing demand for green technologies and
digital solutions. Academia also plays a critical role in advancing STEMpreneurship. Universities and
research institutions should collaborate more closely with industry to ensure that their graduates possess
the practical skills and entrepreneurial mindset needed to thrive in a competitive global marketplace.
Additionally, academic institutions can act as hubs for innovation by supporting startup incubators and
offering research opportunities that lead to the commercialization of scientific discoveries. Another
crucial element in advancing STEMpreneurship in Nigeria is promoting gender inclusion. Women,
especially those in rural areas, have historically faced significant barriers to entering STEM fields.
Addressing gender disparities in STEM education and entrepreneurship will not only empower women
but also contribute to a more diverse and innovative entrepreneurial ecosystem. Mentorship programs,
access to funding, and capacity-building initiatives tailored to women entrepreneurs are essential to
fostering a more equitable and sustainable ecosystem.

A Path Forward: From Potential to Reality

As the 21st century unfolds, Nigeria stands at a crossroads—one where the opportunity to transform its
socio-economic landscape through STEMpreneurship is undeniable. The country’s abundant natural
resources and youthful, dynamic population provide a solid foundation for future growth. However,
moving from potential to reality requires a fundamental shift: leveraging the power of STEM knowledge
and entrepreneurial spirit to address the nation's most pressing challenges. STEMpreneurship, the synergy
between STEM disciplines and entrepreneurship, offers the pathway to this transformation, enabling
Nigeria to tap into its vast untapped potential and build a sustainable, knowledge-driven economy.
Despite the clear potential of STEMpreneurship to drive innovation, economic diversification, and job
creation, Nigeria faces several formidable challenges that need urgent attention. The lack of sufficient
funding for startups, coupled with limited access to venture capital, has been a major hindrance. Many
entrepreneurs in the STEM sector struggle to secure financial backing to scale their ideas or to invest in
essential research and development (R&D). As a result, many potentially transformative innovations
remain stunted in their early stages.

Equally critical is the country’s inadequate infrastructure, including unreliable electricity, poor internet
connectivity, and underdeveloped transportation networks. These infrastructural deficiencies not only
limit the operational efficiency of STEM-driven enterprises but also deter potential investors from
establishing operations in Nigeria. For a knowledge-based economy to thrive, it is imperative that Nigeria
invests in robust infrastructure that supports STEM businesses and ensures access to the technological
tools that drive innovation. Moreover, the education system in Nigeria has yet to fully align with the
needs of a rapidly changing, technology-driven world. While there is a significant number of STEM
graduates, many lack the practical entrepreneurial skills required to translate their knowledge into viable

183



Iwanger & Salisu.....Int. J. Innovative Devept & Policy Studies 13 (2):172-186, 2025

business ventures. The educational system’s traditional focus on theoretical knowledge, without adequate
emphasis on hands-on learning and real-world applications, limits the capacity of graduates to engage
with the demands of the modern economy. Addressing these gaps in education through curriculum
reforms and the expansion of vocational and technical training programs will be crucial to cultivating a
future generation of innovators. Gender inequality also remains a major barrier to the full potential of
STEMpreneurship. Women are significantly underrepresented in STEM fields, particularly in
entrepreneurship. Cultural biases and systemic barriers prevent women from entering, thriving, and
leading in these sectors. This exclusion not only limits individual potential but also hinders the country’s
overall progress. Gender-inclusive policies that promote equal access to STEM education, mentorship,
funding, and leadership roles are vital to fostering an environment of inclusivity and maximizing the
benefits of STEM-driven innovation.

To bridge these gaps and create a thriving STEMpreneurship ecosystem, concerted efforts from all sectors
of society are essential. The Nigerian government must play a central role in creating an enabling
environment for innovation. This involves crafting policies that encourage private investment in STEM
startups, offering tax incentives for R&D-driven initiatives, and establishing clear frameworks to
streamline business registration and intellectual property protection. In particular, efforts to improve the
country’s infrastructure—especially energy and digital connectivity—will create the foundational support
that entrepreneurs need to thrive. The private sector must also step up to the plate, not only by investing in
STEM ventures but also by supporting innovation hubs, incubators, and accelerators that nurture young
businesses. Corporate partnerships with local startups can help provide the mentorship and resources
necessary to scale up successful innovations. Furthermore, multinational companies that have a vested
interest in the Nigerian market should explore opportunities to engage with local STEM entrepreneurs and
create synergies that benefit both parties. Collaboration between corporations and startups can serve as a
catalyst for innovation and growth, facilitating the development of homegrown solutions to Nigeria’s
unique challenges. Academic institutions must be at the forefront of driving STEMpreneurship.
Universities and technical institutes should work closely with industry to ensure that curricula are aligned
with market needs, equipping students with not only scientific knowledge but also entrepreneurial
acumen. This collaboration should go beyond theoretical education and incorporate hands-on experiences,
internships, and real-world problem-solving that empower students to translate academic knowledge into
viable business ventures. Additionally, universities can become centers of innovation by supporting
research, incubating new technologies, and fostering a culture of entrepreneurship among students and
faculty alike.

The integration of STEM and entrepreneurship holds the key to Nigeria’s sustainable development. By
harnessing the power of innovation, Nigeria can reduce its dependency on oil and other non-renewable
resources. As seen in the renewable energy sector, innovative solutions like solar power technologies can
provide sustainable alternatives to fossil fuel reliance. The same approach can be applied to other sectors,
such as agriculture, healthcare, and education, by developing technology-driven solutions that tackle
long-standing challenges while promoting economic growth. For instance, digital platforms like
FarmCrowdy and Thrive Agric have transformed agriculture, providing farmers with the tools,
knowledge, and capital to increase productivity and adapt to climate change. Similarly, innovations in
healthcare—such as the work being done by 54gene in genomics—are not only improving healthcare
delivery but also positioning Nigeria as a leader in biotechnology. These are just a few examples of how
STEMpreneurship can address critical issues and contribute to sustainable development. As the global
economy becomes increasingly interconnected, Nigeria has the opportunity to become a competitive
player in the knowledge economy, contributing to the achievement of the SDGs. From creating green
technologies to fostering financial inclusion and promoting educational access, STEMpreneurship can
unlock a wide range of solutions that lead to sustainable, inclusive, and equitable growth. Ultimately, the
future of Nigeria’s sustainable development hinges on the successful integration of STEM education and
entrepreneurship. By addressing existing barriers and building a robust ecosystem that nurtures
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innovation and inclusivity, Nigeria can transition from a resource-dependent economy to a thriving,
knowledge-based economy. The transformation will require vision, leadership, and sustained
collaboration across the government, private sector, and academic institutions. If Nigeria can overcome its
challenges and harness the full potential of STEMpreneurship, it will not only secure a prosperous future
for its citizens but also position itself as a global leader in sustainable development. Now is the time for
Nigeria to act on its potential and take bold steps toward a greener, more innovative, and prosperous
future.
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