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ABSTRACT

This study examines how local engineering innovation can drive sustainable industrial growth and support
Nigeria's progress toward the Sustainable Development Goals, using a SWOT analysis framework. Nigeria's
urgent need for economic diversification and technological self-reliance motivates the research. While the
federal government has prioritized local content through Presidential Executive Order No. 5 and the Nigeria
First Policy, engineering innovation remains essential for building economic resilience and creating jobs.
However, the nation continues to struggle with weak university-industry linkages, limited commercialization of
research, and inadequate infrastructure. Guided by the Triple Helix Model of academia-industry-government
collaboration, the study draws on policy documents, industry reports, and academic literature to assess
Nigeria's engineering innovation ecosystem. The findings reveal promising strengths: a vibrant entrepreneurial
culture, a growing startup ecosystem with over 98 tech hubs, and supportive policy momentum. Ahmadu Bello
University, Zaria host to Nigeria's first Huawei ICT Academy Support Centre exemplifies local innovation
potential; its students won the Innovation Competition Grand Prize and the Women in Tech Award at the 2026
Huawei ICT Competition Global Finals, competing against 177 teams from 49 countries. Yet significant
weaknesses persist. Only about 5% of engineering graduates are considered industry-ready, while brain drain,
low patent commercialization, and fragile infrastructure remain pressing concerns. Opportunities exist through
NASENI's 3Cs initiative, which has brought 44 products to market and created over 25,000 jobs, alongside the
African Continental Free Trade Area. However, threats such as economic instability, insecurity in the North-
East and North-West, and reliance on foreign technology cannot be overlooked. The study concludes that
stronger partnerships, increased applied research funding, intellectual property reforms, infrastructure
upgrades, and education improvements are vital for harnessing local engineering innovation and advancing
SDG 1, 8,9, and 17 in Nigeria.

Keywords: SWOT Analysis; Local Engineering Innovation; Triple Helix Model; Sustainable Industrial
Growth; SDGs; Nigeria

1. INTRODUCTION

Nigeria's quest for sustainable industrial development has been hindered by poor adoption of
local technology, dependence on imported engineering innovations, and limited utilization of locally
developed solutions (Onoh & Enekwe, 2024). Globally, the engineering sector is being reshaped by
digitalization, artificial intelligence, and the demand for sustainable infrastructure. The Chinese
Academy of Engineering (2025) reported that 74 of 189 engineering frontiers are Al-related,
signalling a new phase of automation and intelligence in engineering practice. Trends like smart
cities, renewable energy, and circular economy principles are now central to engineering across
developed economies.

Nigeria's federal government has shown commitment to local content through Presidential
Executive Order No. 5 (2018), which mandates the use of local talent and products in government-
funded projects (Federal Ministry of Information and National Orientation, 2025). The Nigerian
Content Bill 2025 (HB. 1167) builds on this by establishing a legal framework to enforce local

745


mailto:anas6mahmoudee@gmail.com
mailto:ibrahimkafarati@fedpolydaura.edu.ng
mailto:abdulmajidaleeyu@gmail.com
mailto:shuaibubabandi.ameer89@gmail.com
https://doi.org/10.67203/sp.ICESID.2026

SWOT ANALYSIS OF LOCAL ENGINEERING INNOVATION FOR SUSTAINABLE INDUSTRIAL
GROWTH IN NIGERIA: PATHWAY TO SDG REALIZATION

content across science, technology, and innovation sectors. However, previous local content
legislation, such as the Nigerian Oil and Gas Industry Content Development Act of 2010, has had
limited impact on local value creation due to weak in-country capacity, a lesson with clear
implications for current policy (Nwankwo & lyeke, 2022).

The National Agency for Science and Engineering Infrastructure (NASENI) has emerged as a
key institution translating policy into industrial action. Through its "3Cs" initiative Creation,
Collaboration, and Commercialization NASENI has developed over 44 market-ready products,
including laptops, solar irrigation pumps, and electric tricycles, generating over 30,000 direct and
indirect jobs. Its DELT-Her programme has awarded over 229 million in grants to female engineers,
and the 40-hectare NASENI Solar Industrial Park in Nasarawa State is expected to become Africa's
largest clean energy manufacturing hub.

Despite these efforts, serious challenges persist in engineering education. Studies indicate that
over 70% of Nigerian engineering graduates lack practical skills, with only about 5% considered
industry-ready (Ejilah et al., 2023). The curriculum remains outdated, laboratories are poorly
equipped, and only 22% of engineering programs have meaningful industry partnerships a clear
reflection of weak university-industry linkages. This skills gap has been identified by the Nigerian
Content Development and Monitoring Board as a threat to national productivity.

Nigeria continues to face an "engineering vacuum" a structural gap that keeps the country
reliant on foreign expertise and imported solutions (Chukwueke, 2025). Its 113th place ranking out of
133 countries in the 2024 Global Innovation Index highlights the scale of the problem. Professor
Sesan Peter Ayodeji of FUTA has called for a shift toward human-centered, process-driven
innovation, arguing that engineering must be measured by its relevance to local realities and that the
Triple Helix model of university-industry-government collaboration should be institutionalized across
teaching, research, and policy.

Studies by Onoh and Enekwe (2024), Ibitoye et al. (2022), and Osunkwo (2025) confirm that
inadequate infrastructure, unreliable energy, limited access to modern technology, and weak industrial
policies continue to limit local competitiveness and deepen dependence on imports. Over-reliance on
foreign machinery exposes Nigeria to exchange-rate volatility and supply-chain disruptions, widening
the technological gap with advanced economies.

Nevertheless, Nigeria's 301 universities 74 federal, 68 state, and 159 private represent a vast
reservoir of potential (National Universities Commission, 2025). Local innovations in civil, electrical,
mechanical, and materials engineering could improve industrial operations and reduce environmental
impacts. Renewable energy systems, sustainable building materials, and locally fabricated machinery
offer pathways to greater self-reliance (Firoozi et al., 2025; Onuh et al., 2024; Taiwo et al., 2024).
However, weak commercialization frameworks and fragmented collaboration between academia,
industry, and government continue to hinder progress (Ajibo et al., 2019; Nwaichi et al., 2025).

This study is motivated to critically evaluate the role of local engineering innovation in
driving sustainable industrial growth and SDG realization in Nigeria. The specific objectives are to:

i. Identify strengths and opportunities within Nigeria's engineering innovation ecosystem.

ii. Analyse weaknesses and threats hindering innovation-driven industrial development.

iii. Assess Nigeria's position relative to global and African engineering innovation trends.

iv. Propose strategic recommendations for harnessing engineering innovation to accelerate
SDG attainment.

This research contributes to the growing body of knowledge on engineering innovation in
developing economies by providing a comprehensive SWOT analysis grounded in empirical evidence
from policy documents, industry reports, and academic literature.

2. METHODOLOGY

2.1 SWOT Analytical Framework

The SWOT analysis framework a strategic planning tool that systematically evaluates an
organization or ecosystem's Strengths, Weaknesses, Opportunities, and Threats provide the primary
analytical lens for this study. Originally developed for business strategy, SWOT analysis has been
widely applied to assess innovation ecosystems, national competitiveness, and policy effectiveness
(Auwalu et al., 2026). The framework enables a structured examination of internal factors (strengths
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and weaknesses) and external factors (opportunities and threats) that influence the performance of
engineering innovation systems. In the context of developing economies, SWOT analysis has been
effectively utilized to identify systemic barriers to technology adoption and to formulate strategic
interventions for industrial development (Kilaso & Adegbembo, 2025).

2.2 Theoretical Framework: The Triple Helix Model

This study is anchored on the Triple Helix Model of academia—industry—government
collaboration, which provides a robust theoretical lens for understanding innovation ecosystems. The
Triple Helix Model, originally developed by Etzkowitz and Leydesdorff, posits that effective
innovation requires close interaction among three institutional spheres: universities (research and
education), industry (production and commercialization), and government (policy and funding) (Cai
& Etzkowitz, 2021). The model emphasizes that innovation does not occur in isolation but emerges
from the dynamic interplay among these three actors, where each takes on roles traditionally
associated with the others universities engage in entrepreneurial activities, industry participates in
research, and government facilitates innovation through policy and funding.

In the Nigerian context, the Triple Helix Model has gained significant traction as a framework
for understanding and improving innovation systems. Research by Obanor and Kwasi-Effah (2013)
assessed university-industry collaboration and technology transfer in Nigerian universities, finding
that while the potential for collaboration exists, significant barriers including cultural differences,
inadequate funding, and weak institutional frameworks hinder effective technology transfer. The
study recommended the establishment of formal structures to promote interaction and collaboration
between universities and industries. Similarly, the Nigerian Content Development and Monitoring
Board has explicitly embraced this model, describing it as "an appropriate international business
framework that adds to our strength of innovation and ensures that all efforts go into fueling the grand
old aim — National Development” (NCDMB, 2024).

The Triple Helix Nigeria (THN) initiative, launched in partnership with the University of Port
Harcourt and Cypher Crescent Nigeria Limited, has grown from 12 founding members to over 240
members, demonstrating growing recognition of the model's relevance (Nwaichi et al., 2025). As
observed, while there has been progress in adopting the Triple Helix approach, several obstacles
remain, including weak institutional frameworks, insufficient funding for research and development,
limited university-industry collaboration, and the absence of a cohesive policy framework to foster
innovation. The Nigerian Institution of Marine Engineers and Naval Architects has also called for
stakeholders to adopt the Triple Helix model as a framework for driving sustainable innovation and
growth within the maritime sector, pointing to Singapore's success as a leading global maritime hub as
an example.
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+ Incentives (EOS, Nigeria First
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Figure 1: Triple Helix Model for Nigeria's Engineering Innovation Ecosystem
(Source: Adapted from Auwalu et al., 2026)
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2.3 Research Design

This study adopts a conceptual and content analysis methodology, suitable for examining
complex innovation ecosystems where primary data collection is limited. Data sources were selected
based on relevance to Nigeria's engineering innovation ecosystem, credibility (peer-reviewed journals,
government reports, official publications, and conference proceedings), and availability of verifiable
data. Sources were identified through keyword searches in academic databases and policy
repositories. Newspaper articles were used sparingly, only to report recent developments and clearly
attributed as media sources.

Content analysis followed a systematic coding framework, with data coded into four SWOT
categories: Strengths (internal positive factors), Weaknesses (internal negative factors), Opportunities
(external positive factors), and Threats (external negative factors). Two researchers independently
coded a subset of sources to establish inter-coder reliability; discrepancies were resolved through
discussion. The coding process was iterative, with categories refined as new themes emerged.

Findings were triangulated by cross-referencing multiple sources, with assertions supported
by at least two independent sources where possible; single-source claims were clearly identified. Data
were drawn from policy documents (Executive Order No. 5, Nigeria First Policy, Nigerian Content
Bill 2025), industry reports (Nigerian Communications Commission, 2024; Tony Elumelu
Foundation, 2015; NCDMB, 2024), and peer-reviewed literature on engineering innovation,
technology transfer, and sustainable development. The SWOT analysis was then applied
systematically to identify internal and external factors, synthesize findings, and develop strategic
recommendations.

3. NIGERIA'S ENGINEERING INNOVATION ECOSYSTEM

3.1 Industrial Policies and Engineering Innovations

Nigeria's engineering innovation ecosystem is shaped by a policy framework that has evolved
considerably over the past decade. Presidential Executive Order No. 5 (2018) laid the foundation by
mandating local content in all government-funded science and technology projects (NALTF, 2025).
Building on this, the Nigerian Content Bill 2025 (HB. 1167) seeks to establish a comprehensive legal
framework to enforce Nigerian content across science, technology, and innovation sectors.

Analysis of earlier local content legislation, particularly the Nigerian Oil and Gas Industry
Content Development Act of 2010, shows that while such policies have had some positive effects,
their impact on local value creation has been limited by weak in-country capacity and underdeveloped
business ecosystems (Nwankwo & lyeke, 2022). This underscores the need for local content laws to
be accompanied by investments in education, skills development, and institutional capacity building.

The National Agency for Science and Engineering Infrastructure (NASENI) and the Nigerian
Content Development and Monitoring Board (NCDMB) are key institutional drivers. NASENI's
"3Cs" initiative Creation, Collaboration, and Commercialization has yielded over 44 market-ready
products, including laptops, solar streetlights, electric tricycles, and clean energy cookstoves, while
generating more than 30,000 direct and indirect jobs. NCDMB has established six centers of
excellence across Nigerian universities and maintains a US$50 million Research and Development
Fund accessible to researchers (NCDMB, 2024). A fully equipped Technology Incubation and
Innovation Centre operates within the Nigerian Content Tower in Yenagoa. The Board's Nigerian
Content Research, Innovation and Technology Challenge 2025/2026 aims to develop new
technologies for the oil and gas sector and its linkage industries.

The National Office for Technology Acquisition and Promotion (NOTAP) has established 69
intellectual property technology transfer offices in universities and runs the NOTAP Industry
Technology Transfer Fellowship, which engages academia and industry within the Triple Helix
framework. Research on technology transfer in Nigeria's construction sector has identified persistent
challenges including inadequate funding, weak legal frameworks, and limited technical capacity
(Kilaso & Adegbembo, 2025; Ajibo et al., 2019).
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3.2 Key Actors and Institutions

Nigeria's engineering innovation ecosystem comprises a complex network of universities,
research institutes, government agencies, private sector firms, innovation hubs, and informal
manufacturing clusters. The South-East region exemplifies Nigeria's entrepreneurial culture through
its thriving informal manufacturing sector the Aba leather and garment cluster, Nnewi's auto parts
manufacturing, and Onitsha's commercial networks demonstrate indigenous engineering capacity that
has emerged organically despite limited government support. However, these clusters face persistent
challenges: lack of access to modern equipment, limited quality control standards, and insufficient
linkages to formal financial institutions.

The Clintonel Innovation Centre (CIC), founded by Tochukwu Chukwueke, represents a
transformative model for engineering capacity building. CIC has trained over 2,000 students across 60
schools, developed six STEM Kits, incubated 13 engineering startups, helped over 20 inventors
develop their products, and supported founders to raise more than $300,000 in external funding. The
center’s STEMA4Girls initiative has inspired 102 girls to pursue STEM careers, and Chukwueke has
convened Nigeria's first hardware convention and founded the Hardware Nigeria Community.

The Nigerian Engineering Design Development Institute, one of NASENI's 12 divisions, has
emerged as a pivotal force in reverse engineering and fabrication of industrial components. Notable
achievements include the NASENI M1 motorcycle, the Dual Powered Egg Incubator, the Low-Cost
Inverter, and the Gas Hydrate Loop a groundbreaking innovation in the oil industry otherwise sourced
exclusively from Europe, Asia, and the Americas.

The North-West region, home to Ahmadu Bello University (ABU), Zaria, presents a different
picture. ABU has served as Nigeria's first Huawei ICT Academy Support Centre since 2018. In June
2026, TeamABU2026 secured the Innovation Competition Grand Prize and the Women in Tech
Award at the 10th Huawei ICT Competition Global Finals in Shenzhen, as documented in Huawei's
official press release on the competition results. The team's winning project, "ParaVision" an Al-
powered diagnostic system built on the Orange Pi AlPro platform using the Huawei Ascend 310B4
chip generates laboratory reports in under three minutes. ABU was listed among the Innovation
Competition Grand Prize winners alongside Wuhan University of Technology, National University of
Singapore, and Fujian Normal University. This achievement demonstrates that Nigerian institutions
can compete globally when provided with adequate support, infrastructure, and mentorship.

4. TECHNOLOGY TRANSFER AND TRIPLE HELIX ADOPTION

4.1 Technology Transfer Mechanisms

Technology transfer moving research from laboratories to commercial applications remains a
major challenge in Nigeria. NOTAP has led efforts to strengthen this through Intellectual Property
and Technology Transfer Offices (IPTTQOs) in universities, but a critical gap persists. Professor Joseph
Atubokiki Ajenka observed that "every year university research yields discoveries with commercial
potential,” yet Nigeria lacks trained technology transfer professionals to shepherd these ideas to
market (NCDMB, 2025). He urged a shift from "publish-or-perish" to "patent-publish-produce"
mindset among academics (NCDMB, 2025).

The Nigerian Communications Commission (2024) confirmed low patent commercialization
rates despite over 400 patents facilitated by NOTAP, with most academic research focused on basic
qualifications rather than industrial challenges. Research by Ajibo et al. (2019) and Kilaso and
Adegbembo (2025) similarly identified weak legal frameworks, inadequate funding, and limited
technical capacity as persistent barriers to technology transfer.

The technology transfer process, from research through to commercialization, is illustrated in
Figure 2 below, supported by cross-cutting enablers including funding, industry-academia
partnerships, infrastructure, skills development, and innovation support services.
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4.2 SWOT Analysis
Table 1: SWOT Analysis of Nigeria's Engineering Innovation Ecosystem
S/N | STRENGTHS WEAKNESSES OPPORTUNITIES THREATS
1 Growing startup | Severe skills gap: | Investment Economic
ecosystem with 98+ | 70% of graduates | opportunities in | volatility  and
tech hubs and | lack hands-on skills; | commercialization of | continuous
incubators only 5% industry- | research outputs devaluation of
ready Naira
2 Talented human | Persistent brain drain | Transition to digital | Insecurity
capital; 3rd largest | and emigration of | economy via  STI | across North-
software developers in | skilled professionals | sector East and North-
Affica West
3 Vibrant entrepreneurial | Low patent | African  Continental | Persistent
culture and informal | commercialization Free  Trade  Area | technology gap
manufacturing clusters | despite 400+ patents | (AfCFTA) opening | and dependency
facilitated by | regional markets on foreign
NOTAP licenses
4 Multi-sector  research | Weak industry- | Smart energy solutions | Global
base across | academia- leveraging  Nigeria's | technological
telecommunications, government linkages | solar potential competition
oil & gas, agriculture, marginalizing
health Nigeria's
aspirations
5 Policy momentum: | Fragile International Poor patronage
EO5 and Nigerian | infrastructure: partnerships: UNIDO, | of made-in-
Content Bill 2025 power, transport, | Innovate UK, Huawei | Nigeria goods
broadband
6 Institutional Weak IP regime with | NASENI's 3Cs and | Most
excellence: ABU Zaria | low patent | DELT-Her program for | engineering
winning global | registrations and | women in engineering | designs  done
competitions enforcement offshore
7 NASENT's 3Cs | Theory-heavy NCDMB's US$50 | Policy
initiative: 44+ market- | education focused on | million R&D Fund and | inconsistency
ready products examinations  over | TIIC initiative across
practical application governments
8 Abundant natural | Over-reliance on | Al and  Robotics
resources and solar | foreign expertise and | Innovation Hub at
energy potential persistent technology | Obafemi Awolowo
gap University

(Source: Synthesised from Auwalu et al., 2026; Ejilah et al., 2023; Nwankwo & lyeke, 2022;
Obanor & Kwasi-Effah, 2013; Nwaichi et al., 2025; NALTF, 2025; Leadership, 2026; NCDMB,
2024; Chukwueke, 2025)

4.3 Regional SWOT Assessment

The regional SWOT assessment in Table 4.2 evaluates Nigeria's six geopolitical zones based
on criteria derived from the Cluster Innovation Scoreboard framework and validated by recent
empirical studies on innovation performance across Nigerian regions (Nwagwu, 2023; Igbokwe,
2026). The evaluation criteria include: (1) presence of anchor firms and industrial clusters; (2) access
to skilled workforce; (3) infrastructure quality; (4) security environment; and (5) existing innovation
capacity. This framework enables a systematic comparison of regional innovation ecosystems,
highlighting disparities that inform targeted policy interventions. The analysis draws on the cluster
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mapping, which confirmed that Science Technology innovation is concentrated more in the southern
region than the northern region.
Table 2; Regional Innovation Cluster SWOT Assessment

Region | Strength Weakness Opportunity Threat
South- | Vibrant entrepreneurial | Talent migration to | 2nd Niger Bridge | Poor public
East culture; thriving | South-West and | providing resources | infrastructure;
informal manufacturing | FCT and opportunities excessive informal
clusters sector
South- | Anchor firms in energy | Limited sectoral | Incubation of new | Seasonal security
South sector (NNPC, LNG, | diversification; technology leaders; | issues;
Shell) primarily  energy- | wind energy | enforcement of
focused potential ownership rights
South- | Better skilled | Over-stretched Great emerging | High  population
West workforce; national | public infrastructure | universities; density; traffic
economic hub; high | in Lagos technology congestion
concentration of leadership
innovation clusters
North- | Links north and south; | Security challenges; | Abundant solar | Competition from
Central | agricultural base poor primary and | resources; new | Abuja; poor
secondary education | energy sources primary education
North- | Military  institutions; | Losing appeal for | Historical trade | Consistent talent
West ABU Zaria attracting | investment due to | routes; military | emigration;  poor
international funds security anchoring STEM education
development
North- | Good arable land; | Losing appeal for | Massive arable | Security problems;
East agricultural potential investment due to | land; post-crisis | inadequate  basic
security reconstruction education
boom

(Source: Synthesised Nwagwu, 2023; Igbokwe, 2026)

Table 3: Enablers for Accelerating and Sustaining Innovation in Nigeria

SN Enabler Action Points

1 Funding & Investment Provide adequate funding, grants, and incentives;
encourage private sector participation in STI investment.

2 Commercialization Establish effective commercialization frameworks;
promote market competition through continuous
commercialization.

3 Ecosystem Linkages Strengthen collaboration between government, industry,
and academia; encourage innovation adoption and early-
stage commercialization.

4 Applied Research Promote demand-driven applied research in tertiary
institutions aligned with national industrial challenges.

5 Digital Literacy Promote digital literacy and skills development at
grassroots level

(Source: Synthesized from NCC, 2024; NITDA, 2026; Obanor & Kwasi-Effah, 2013; Ajibo et
al., 2019)

5. LOCAL ENGINEERING INNOVATIONS AS PATHWAY TO SUSTAINABLE
DEVELOPMENT GOALS (SDGS) REALIZATION

Engineering innovation is central to achieving the Sustainable Development Goals,
particularly SDG 1 (No Poverty), SDG 8 (Decent Work and Economic Growth), SDG 9 (Industry,
Innovation and Infrastructure), and SDG 17 (Partnerships for the Goals). While these four SDGs
represent the primary focus of this study, the initiatives discussed also contribute to secondary goals
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including SDG 4 (Quality Education), SDG 7 (Affordable and Clean Energy), and SDG 12
(Responsible Consumption and Production), which are noted as supporting outcomes.

In Nigeria, renewable energy, artificial intelligence, digital infrastructure, sustainable
agriculture, and research commercialization have been identified as key pathways to addressing
unemployment, poverty, and climate-related challenges. Initiatives such as the Smart Energy Systems
Conference 2026 have demonstrated how local engineering innovation can deliver sustainable energy
solutions through pilot projects linking solar-powered institutions to nearby households via smart low-
voltage networks with metering and digital payments. Similarly, students at Egba Odeda High School
in Ogun State developed solar-powered household appliances from discarded materials, earning
recognition through the Ciena Solutions Challenge Sustainability Award.

The Nigerian Engineering Olympiad, launched in 2025, provides structured pathways from
student ideas to commercially viable technologies through regional contests, prototype bootcamps,
and intellectual property support. The Nigerian Society of Engineers has partnered with India's IT in a
$17.4 million agreement to deploy advanced engineering design software across 15 universities. The
Nigerian Marine Engineers and Naval Architects (NIMENA) has also called for increased investment
in indigenous technical capacity, urging stakeholders to adopt the Triple Helix model for sustainable
innovation within the maritime sector.

NASENI has positioned itself as a catalyst for reversing Nigeria's engineering decline through
applied research, skills development, and technology transfer. Its Executive Vice Chairman has
emphasized that "Nigeria's future lies in our ability to harness and develop the nation's technological
capabilities." NASENI's Skill Acquisition Program focuses on hands-on learning in electrical
installation, tailoring, and technology, while its DELT-Her initiative supports women in engineering.
NASENI has also intensified collaboration with universities including Ahmadu Bello University,
University of Nigeria Nsukka, Federal University of Technology Akure, and Kaduna Polytechnic
partnerships critical to addressing curriculum relevance and ensuring academic knowledge is
complemented by practical experience.
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Table 4: Contributions to SDGs and Their Impacts

SDG | Description Engineering Innovation Impact
Contribution
SDG | No Poverty Job creation through local | 13 engineering startups
1 manufacturing and engineering | incubated; founders raised over
startups $300,000
SDG | Quality Education STEM education and practical | Over 2,000 students trained
4 engineering training across 60 schools; 102 girls
inspired to pursue STEM careers
SDG | Affordable and | Solar-powered appliances; smart | Student-developed solar
7 Clean Energy energy systems; CNG reverse | appliances; Smart Energy pilot
engineering centres projects
SDG | Decent Work and | Local manufacturing; industrial | 30,000+ jobs facilitated by
8 Economic Growth development NASENI; made-in-Nigeria
products
SDG | Industry, Innovation | Engineering innovation; | 98+ tech hubs; Nigerian Content
9 and Infrastructure infrastructure development Bill 2025; ABU Zaria's global
competition wins
SDG | Responsible Use of recycled materials; | Students using discarded
12 Consumption  and | sustainable manufacturing materials for solar appliances
Production
SDG | Partnerships for the | Triple  Helix  collaboration; | Triple Helix Nigeria (240+
17 Goals international partnerships members); NASENI-university
partnerships

(Source: Author's synthesis based on literature review)

6. CONCLUSION

This study has presented a comprehensive SWOT analysis of harnessing local engineering
innovation for sustainable industrial growth and SDG realization in Nigeria, anchored in the Triple
Helix Model. The analysis reveals Nigeria possesses significant strengths including a vibrant
entrepreneurial culture, a growing start-up ecosystem with over 98 tech hubs, policy momentum
through Executive Order No. 5 and the Nigerian Content Bill 2025, and NASENI's 3Cs initiative
which has introduced over 44 market-ready products and facilitated over 30,000 jobs. However,
critical weaknesses persist including a severe skills gap where 70% of graduates lack hands-on skills,
brain drain, low patent commercialization rates, weak industry-academia-government linkages, and
fragile infrastructure, compounded by threats such as economic volatility, insecurity, policy
inconsistency, and technology dependency. Opportunities emerge from the digital economy transition,
the African Continental Free Trade Area, and international partnerships, while the Triple Helix Model
offers a viable framework for accelerating innovation. Strategic interventions encompassing
strengthened partnerships, increased applied research funding, intellectual property reforms,
infrastructure modernization, and education reforms are essential for leveraging local engineering
innovation to drive sustainable industrial growth and accelerate attainment of SDG 1, 8, 9, and 17 in
Nigeria. Despite daunting challenges, Nigeria possesses immense untapped potential that, if
strategically harnessed, can position local engineering innovation as the transformative engine for
achieving a resilient, diversified, and prosperous economy.

7. STRATEGIC RECOMMENDATIONS

Based on the SWOT analysis and findings of this study, the following strategic
recommendations are proposed:

i.  Establish Innovation Partnership Weeks across regions, create structured research-to-market
pathways from student ideas to commercialization as demonstrated by the Nigerian
Engineering Olympiad, consider alternative funding management models such as public-
private partnerships or independent innovation funds that balance market discipline with
public accountability, expand Intellectual Property and Technology Transfer Offices with
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trained managers, and institutionalize the Triple Helix model across teaching, research,
industry, and policy as a non-negotiable standard.

ii.  Provide more funding to universities and government labs tied to measurable outcomes such
as patents and commercialized technologies, promote demand-driven research co-designed
with industry partners, create industry-backed funding for prototypes and pilot plants to
address the critical bottleneck where promising research fails to progress, and expand the
NCDMB's US$50 million R&D Fund to support more applied research across sectors.

iii.  Modernize critical infrastructure by providing incentives for on-site renewable energy
generation at manufacturing facilities and universities, developing an efficient rail network
connecting regional innovation hubs, and improving broadband access and competition to
enhance connectivity and digital transformation.

iv.  Transform five or six universities into global centers of learning and research, support new
trade schools in electrical and mechanical areas for practical training, integrate hands-on
experiential learning into engineering education to address the skills gap where 70% of
graduates lack practical skills, and establish exchange program between lecturers and industry
practitioners.

v. Create competitive remuneration packages for Science, Technology and Innovation.
professionals to discourage emigration, establish enabling work environments with access to
modern equipment and facilities, and develop diaspora engagement program to leverage skills
and networks of Nigerians abroad through mentorship, investment, and knowledge transfer.

vi.  Future research should focus on quantitative studies on Triple Helix collaboration impact,
sector-specific engagement analysis, comparative studies with other developing countries,
longitudinal studies tracking commercialization outcomes, and impact assessment of the
Nigerian Content Bill on engineering innovation once enacted.
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