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Abstract. Science, Technology, and Innovation (STI) have become central to international partnerships in the knowledge economy,
particularly in addressing shared development challenges. Within this context, collaboration between Nigeria and the European Union (EU)
presents important opportunities for strengthening research cooperation, innovation ecosystems, and technological development. Yet,
despite growing policy momentum and expanding scientific engagement, this cooperation remains uneven and often fragmented across
institutions, sectors, and funding mechanisms. This paper examines the future trajectory of Nigeria—EU STI collaboration through an
integrated analytical framework combining bibliometric analysis, qualitative content analysis, PEST analysis, and scenario planning.
Drawing on evidence from 8,468 Nigeria—EU co-authored publications published between 2020 and 2025, the study identifies the main
thematic areas of cooperation and the key political, economic, social, and technological drivers shaping the partnership. Based on these
drivers, three plausible future scenarios for collaboration by 2040 are developed: Green—Digital Leap, Uneven Pathways, and Drifting
Apart. The findings show that Nigeria—EU ST cooperation has a strong foundation in public health, climate and sustainability, governance,
education, and emerging digital fields, but its long-term effectiveness will depend on stronger political commitment, more stable and
diversified funding, improved institutional and technological capacity, and broader participation across the innovation system. The paper
concludes that a more strategic, inclusive, and challenge-oriented partnership could transform Nigeria—EU STI cooperation from
fragmented project-based engagement into a resilient framework for co-innovation, capable of advancing sustainable development, green
transition, and digital transformation by 2040.
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1. Introduction

International cooperation in science and technology enhances the integration and utilisation of global resources,
promotes innovation, and strengthens national economic performance. Stable international and regional
collaboration networks also support rapid scientific development and improve a country’s competitive position in
the global arena (Wang et al., 2022). More broadly, collaborative research, innovation, and education initiatives
across countries accelerate technological progress and contribute to sustained economic growth through the
exchange of knowledge and expertise (Figueiredo et al., 2026; Thach, 2025). Since the late 2000s, the Joint
Africa—EU Strategy (JAES) and major African policy frameworks, such as the Science and Technology
Consolidated Plan of Action (2005-2014) and the 2007 Addis Ababa Declaration, have encouraged the Africa—
EU partnership to prioritise scientific and technological collaboration while promoting both South-South and
North—South cooperation in science, technology, and innovation (STI) (Dosso et al., 2022).

Scientific production in Africa is characterised by a high level of international collaboration, although these
partnerships often remain uneven in structure and benefit distribution (Confraria et al., 2016). Nevertheless,
collaborative networks play an important role in generating knowledge spillovers and strengthening innovation
systems across African countries (Toivanen & Ponomariov, 2011). This cooperation has also been
institutionalised in strategic sectors. For example, the Africa—EU Energy Partnership, established under the JAES,
formalised collaboration on key energy issues and was supported by substantial EU investment in energy access
and infrastructure, including more than €12 billion for African, Caribbean, and Pacific countries and targeted
mechanisms such as the ACP-EU Energy Facility (Tichy et al., 2022). Similarly, the Pan-African GMES and
Africa Support Programme has strengthened African decision-making capacity through Earth Observation
services by improving access to data, informing policy, and building institutional and private-sector capabilities
(Speranza et al., 2022). Beyond sectoral initiatives, Africa and the EU also cooperate in international fora to
address shared global challenges, including climate change, energy security, and sustainable development,
through alliances in organisations such as the UNFCCC and OECD (Dodo, 2014). Since 2003, European
countries have further expanded research collaboration with sub-Saharan Africa, particularly in poverty-related
diseases such as HIV/AIDS, tuberculosis, and malaria. These partnerships have been supported by initiatives such
as the European & Developing Countries Clinical Trials Partnership and the EU Research Framework
Programmes. This collaboration has produced highly cited research outputs, with greater citation impact than non-
collaborative or exclusively intra-African studies (Breugelmans et al., 2018).

The ARISE (African Research Initiative for Scientific Excellence) partnership illustrates this trajectory, as it was
established under the AU-EU High-Level Policy Dialogue framework. Aligned with STISA-2024 and Agenda
2063, ARISE aims to strengthen the capacities of African scientists and research institutions while mobilising
resources for African development and maintaining European engagement through collaborative networks (Mutua
et al., 2025). More broadly, the EU has created multiple scientific and technical agreements globally to provide
formal frameworks for research cooperation, with programmes such as Horizon Europe underscoring its
commitment to advancing international scientific collaboration and supporting researchers (Di Luca et al., 2021).

Within this broader Africa—EU context, Nigeria represents a particularly important case for examining bilateral
STI cooperation. Nigeria is a developing country in West Africa, bordered by Benin to the west, Niger to the
north, and Chad and Cameroon to the east (Dabara & Chiwuzie, 2022). It possesses considerable development
potential, supported by abundant natural resources and a large human-capital base (Grutman & Burnett, 2026).
Nigeria has an estimated population of more than 200 million people, with reported figures ranging from
approximately 200 million to 216 million, and a population density of about 226 persons per km? (Olaomi et al.,
2026). It is also recognised as one of the continent’s leading economies, with a GDP estimated between $472.62
billion and $522.638 billion (Siéwé et al., 2023; Olabisi et al., 2025). Nigeria’s economy is anchored in
petroleum, agriculture, trade, and services, alongside an expanding digital and entrepreneurial sector (llori et al.,
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2002; Abodunde & Jegede, 2020). In science and technology, the country has developed universities, research

institutes, innovation hubs, and policy frameworks intended to enhance research and development, build

technological capacity, and improve national competitiveness (Abodunde & Jegede, 2020). According to recent

studies, STI policy, digital innovation, and technical entrepreneurship are becoming increasingly important to
Nigeria’s economic transformation (Adeleke, 2021; Rezk et al., 2024).

Nigeria’s domestic economic structure reflects a combination of resource dependence and gradual diversification
across multiple sectors. While petroleum remains a dominant contributor, agriculture and services also play
significant roles in shaping overall economic performance, as illustrated in Figure 1.

Others: 20.7%

Agriculture: 25.1%

Professional, Scientific And Technical Services : 2.7%

Mining And Quarrying: 7.7%

Trade: 12.7%
Real Estate: 5.5%

Manufacturing: 14.3% Information And Communication: 11.3%

Figure 1. Nigeria’s Gross Domestic Product by Economic Activity (% of GDP)
Source: National Bureau of Statistics, 2026

Nigeria’s external economic relations, particularly with the European Union, further reveal structural features that
shape the context of bilateral cooperation. As illustrated in Figure 2, EU imports from Nigeria are
overwhelmingly concentrated in crude petroleum oils and gas, accounting for most trade flows, whereas EU
exports to Nigeria are more diversified and include non-crude petroleum products, agri-food goods, and
mechanical and electrical equipment. This pattern reflects a persistent asymmetry in which Nigeria continues to
export primarily raw or low-value-added commodities while importing more sophisticated industrial and
technological products. Such an imbalance underscores the strategic importance of strengthening cooperation in
science, technology, and innovation as a pathway toward economic diversification, technological upgrading, and
improved integration into higher-value segments of global production and trade.

EU exports of goods to Nigeria (2021) EU imports of goods from Nigeria (2021)

QOther.

Non-crude .9 L0

) petroleumoils  Other2:5% ol Crudle
Plastic and rubber: 2.0% Agri-food: 3.7% 93.8% petro eurg oils
Pharmaceutical § and gas
products: 2.3% ~
Vehicles and
aircraft: 3.0%
Mechanical

appliances
and electrical
equipment
Agri-foo

Figure 2. Structure of EU-Nigeria trade in goods by sector (2021).
Source: Members’ Research Service, 2025
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The collaboration between Nigeria and the European Union in science, technology, and innovation has entered a
more institutionalised phase, moving beyond adhoc and project-based engagements toward a formal governance
framework. This shift is closely aligned with the broader objectives of the AU-EU Innovation Agenda (2023—
2033), which seeks to mobilise STI as a key instrument for addressing shared global challenges and advancing
sustainable development. In this context, the European Commission and the Federal Republic of Nigeria opened
negotiations for a bilateral Science and Technology Cooperation Agreement intended to strengthen collaboration
in research and innovation, in line with the outcomes of the 2023 EU—Nigeria Strategic Dialogue and the 2024
EU-Nigeria Summit. The proposed agreement is expected to provide a structured political mechanism for
assessing earlier cooperation, drawing lessons from experience, and jointly defining future priorities consistent
with bilateral objectives and the AU-EU Innovation Agenda (The AU-EU Innovation Agenda, 2023).

This institutional deepening has coincided with the second EU-Nigeria Science and Innovation Day, held in
Lagos on 24 February 2026, which brought together researchers, entrepreneurs, investors, and policymakers to
showcase the growing dynamism of the partnership. More broadly, cooperation in STI has expanded under the
Joint EU-Nigeria Roadmap that emerged from the 7th EU-Nigeria Ministerial Meeting in 2020. This growing
engagement is reflected in Nigeria’s increasing participation in Horizon Europe and the Global Health European
and Developing Countries Clinical Trials Partnership 3 (EDCTP3). To date, 55 Horizon Europe projects
involving Nigerian entities have been funded, representing 65 participations by Nigerian organisations and
approximately €20 million in support, mainly in health, food, agriculture, and environmental fields. In parallel,
Nigeria has participated in 12 EDCTP3 projects with a total value of around €75 million, while 15 Nigeria-based
organisations involved in these projects have received approximately €9 million (European Commission, 2026;
The AU-EU Innovation Agenda, 2023).

More broadly, EU-Nigeria cooperation in STI is embedded within a wider strategic partnership centered on green
and digital transformation, governance reform, human development, and inclusive economic growth. Under the
EU’s current external cooperation framework, engagement with Nigeria is tied to the Global Gateway strategy,
through which STI is framed not as an isolated sector but as a cross-cutting driver of economic diversification,
institutional modernisation, and sustainable development. This orientation is reflected in the Multiannual
Indicative Programme for Nigeria 2021-2027, which identifies three main priority areas: Green and Digital
Economy; Governance, Peace and Migration; and Human Development. Within this framework, the EU allocated
€508 million for the 2021-2024 phase of bilateral cooperation, with funding for 2025-2027 to be determined
following a review, while the broader grant envelope for the 20212027 partnership amounts to €731 million.
Nigeria also benefits from several regional EU programmes, including the €10.2 billion programme for Sub-
Saharan Africa over the same period (EEAS, 2021; European Commission, 2025).

Table 1. Main dimensions of collaboration between the European Union and Nigeria, 2021-2027.
Dimension Main Focus of EU-Nigeria Collaboration
Strategic framework A long-term strategic partnership based on shared values, mutual interests,
and common objectives for 2021-2027
Green and digital economy | Support for economic diversification, private-sector-led growth, job
creation, digitalisation, and green transition

Migration and mobility Joint action on migration, forced displacement, and mobility issues

Human development Investment in Nigeria’s human capital, especially for youth, women, and
girls

Research and innovation Promotion of science, innovation, and knowledge-based development

Business and investment Enhancing trade relations and positioning the EU as a key commercial and
investment partner

Cooperation mechanism Coordinated delivery through the “Team Europe” approach

Source: European Commission, 2025
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At the intercontinental level, the AU-EU framework for research and innovation cooperation is progressively

influencing this bilateral partnership. The first R&l Ministerial Meeting of the AU-EU High-Level Policy

Dialogue on Science, Technology and Innovation identified four priority areas for joint action: public health,

green transition, innovation and technology, and capacities for science. The ministers also agreed to advance a

joint AU-EU Innovation Agenda, reflecting a strategic shift toward impact-oriented cooperation designed to

strengthen innovation ecosystems, institutional capacities, and scientific competences across both continents. In

this sense, the emerging paradigm of AU-EU research and innovation cooperation emphasises not merely joint

investment in knowledge production, but also the generation of tangible societal and developmental impact on the
ground (European Commission, 2022).

Despite this growing policy and institutional momentum, an important analytical gap remains. Existing studies
have largely focused on policy frameworks, funding instruments, sector specific initiatives, or descriptive
assessments of Africa—EU and EU-Nigeria cooperation. Far less attention has been paid to how Nigeria—EU STI
relations may evolve under conditions of uncertainty shaped by technological disruption, climate pressures, and
changing geopolitical dynamics. Limited research has systematically examined the future trajectories of this
partnership through a scenario-based analytical approach. This gap is significant because the transition from
fragmented, project-based cooperation to a resilient and strategic long-term partnership depends not only on
current institutional commitments, but also on the ability of both parties to anticipate and respond to emerging
structural transformations.

This paper argues that the future of Nigeria—EU STI cooperation will be shaped by a combination of interrelated
political, economic, social, and technological drivers, whose interaction may produce different pathways for
collaboration. While current efforts focus on immediate priorities such as agricultural resilience, digital inclusion,
and public health, the long-term success of the partnership will depend on the ability of policymakers and
institutional actors to navigate broader global shifts, including the rapid advancement of artificial intelligence, the
deepening of the climate crisis, and the shifting dynamics of global geopolitics (Hauck et al., 2019). By studying
possible future scenarios, policymakers and researchers can identify the critical uncertainties that will shape the
science, technology, and innovation landscape, allowing for the co-creation of adaptive strategies that ensure the
Nigeria—EU partnership remains an engine for sustainable and inclusive growth in a world of high uncertainty.
Accordingly, this study seeks to examine the future evolution of cooperation between Nigeria and the European
Union in the fields of science, technology, and innovation (STI), with particular attention to its possible transition
from a fragmented, project-based form of engagement to a more strategic, institutionalised, and sustainable long-
term partnership by 2040. Using an integrated analytical framework that combines bibliometric evidence, PEST
analysis, and scenario planning, the study identifies the key drivers and critical uncertainties shaping Nigeria—EU
STI cooperation and assesses a set of plausible future pathways for its development. In this way, the study
contributes to the literature on international STI partnerships by providing a structured methodological basis for
forward-looking analysis and by offering insights that may help policymakers, researchers, and institutional actors
design more adaptive, resilient, and mutually beneficial forms of cooperation.

2. The current collaboration Nigeria — EU countries

This section analyses the current landscape of scientific collaboration between Nigeria and European Union
member states by examining Scopus-indexed 8,468 co-authored publications produced from 2020 to 2025.
Drawing on bibliometric mapping and qualitative content analysis, it explores the structure of collaboration
networks, identifies the main thematic areas shaping bilateral research partnerships, and assesses the extent to
which the resulting knowledge contributes to addressing key societal challenges.

2.1. Network Patterns and Thematic Specialisation in Nigeria—EU Scientific Collaboration
From 2020 to 2025, Nigeria demonstrated a strong pattern of scientific collaboration with European Union
member states, generating 8,468 co-authored publications. As illustrated in the VOSviewer co-authorship network
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(Figure 3), The collaboration profile was led by Germany, ltaly, France, the Netherlands, and Spain, which

collectively represented nearly half of Nigeria’s total EU-linked co-authored output. This distribution suggests

that Nigeria’s research engagement with Europe is both significant and concentrated, relying primarily on

established partnerships with major European research systems. Nevertheless, the presence of collaborative output

across all EU member states indicates a broad transnational network. These findings reflect the strategic

importance of EU-Nigeria research ties and suggest considerable scope for strengthening collaboration with a
wider range of European partners.
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Figure 3. Scientific collaboration network between Nigeria and EU member states based on co-authored publications, 2020-2025

A comparative country—theme analysis, based on affiliation-derived identification of EU partner countries and
keyword-assisted coding of titles, abstracts, and author/index keywords, indicates that thematic collaboration
between Nigeria and EU member states is differentiated more by emphasis than by fully distinct specialisation.
Germany emerged as Nigeria’s most extensive EU collaborator in the dataset, appearing in 2,519 records, with
strong representation in public health and medicine (1,390 records), climate, environment and sustainability (973),
governance, policy and development (964), and artificial intelligence, data science and modeling (538). Italy,
which appeared in 1,590 records, and France, represented in 1,411 records, also displayed a predominantly health-
oriented profile, with 1,066 and 868 health-related records, respectively, alongside substantial contributions in
governance and development (591 and 538) and climate and sustainability (539 and 464). These patterns suggest
that the largest Nigeria—EU partnerships are anchored primarily in health-related collaboration, while
simultaneously extending into environmental and institutional domains.

The Netherlands, Spain, Sweden, and Belgium also exhibit clearly identifiable thematic profiles. In the
Netherlands, which appeared in 1,241 records, collaboration was led by public health and medicine (931 records)
and governance, policy and development (592), while agriculture and food systems accounted for a more limited
186 records. This indicates that, within this dataset, Dutch collaboration with Nigeria is more strongly oriented
toward health and governance than toward agriculture. Spain, represented in 1,183 records, combined health-
related collaboration (812) with substantial activity in governance and development (461) and climate and
sustainability (392). Sweden, which appeared in 913 records, showed a comparatively strong governance profile,
with 458 records in governance and development, alongside 669 in health and 311 in climate and sustainability.
Belgium, represented in 853 records, followed a similar pattern, with strong concentrations in health (640) and
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governance (395). Together, these findings suggest that Nigeria’s collaboration with Western and Northern

European partners is characterised by a strong health core but also by visible engagement with governance and
sustainability-related concerns.

Smaller but still significant EU partners display more differentiated thematic emphases. Finland, represented in
586 records, stands out for its comparatively stronger profile in artificial intelligence, data science and modeling,
with 158 records, equivalent to 27.0% of its Nigeria-linked output. Poland, which appeared in 865 records, also
showed a relatively stronger computational and technology-related component, with 204 records in Al, data
science and modeling and 111 in energy. Although these volumes remain lower than those observed in health-
related collaboration, they indicate that certain EU partners contribute more visibly to technology-oriented and
computational domains. The comparative evidence indicates that public health and medicine remain the dominant
thematic foundation across nearly all Nigeria—EU country partnerships, while cross-national variation is most
apparent in the relative strength of climate and sustainability, governance and development, and computational or
technology-oriented research areas. As country counts and thematic counts are non-mutually exclusive, these
values should be interpreted as indicators of relative thematic prominence within each bilateral collaboration
profile rather than as exclusive categories.

2.2. Major Research Themes in Nigeria—EU Scientific Collaboration

An analysis of 8,468 abstracts from Nigeria—EU co-authored publications published between 2020 and 2025
reveals a broad and interdisciplinary collaborative research landscape, with strong thematic emphasis on health,
sustainability, governance, and technological innovation (Figure 4). Based on keyword-assisted coding of titles,
abstracts, and author and index keywords, public health and medicine emerged as the most prominent theme,
appearing in 4,292 records (50.7%), indicating sustained collaborative attention to disease burden, clinical care,
epidemiology, infectious diseases, and health systems. Climate, environment, and sustainability constituted the
second most prominent thematic domain, represented in 2,989 records (35.3%), reflecting substantial engagement
with climate change, environmental management, resilience, pollution, biodiversity, and sustainability transitions.
Governance, policy, and development also featured strongly, appearing in 2,936 records (34.7%), which suggests
that Nigeria—EU collaboration extends beyond laboratory-based inquiry into institutional, regulatory, and
development-oriented concerns.

Public health & medicine

Governance, policy & development

Climate, environment & sustainability

Education & training

Theme

Al, data science & modeling

Agriculture & food systems

Energy

0 1000 2000 3000 4000
Number of papers

Figure 4. Main research themes in Nigeria—EU co-authored publications, 2020-2025

Additional thematic domains further demonstrate the breadth of the collaboration. Education and training were
identified in 1,885 records (22.3%), highlighting the importance of higher education, skills development, and
research capacity-building. Agriculture and food systems appeared in 1,679 records (19.8%), underscoring the
relevance of food security, crop production, rural sustainability, and agricultural development within the
collaborative agenda. Artificial intelligence, data science, and computational modeling were present in 1,257
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records (14.8%), pointing to growing engagement with digital methods, predictive systems, and computational

approaches across multiple fields. Energy-related research accounted for 924 records (10.9%), indicating an

emerging focus on renewable energy, energy systems, and sustainability-linked technological transitions. The

Nigeria—EU scientific collaboration is strongly anchored in health research while also displaying increasing

diversification toward sustainability, governance, food systems, education, and technology-driven domains, as
illustrated in Figure 4.

2.3. Addressing Societal Challenges in Nigeria—EU Research Collaboration

The qualitative content analysis of 8,468 abstracts and their index keywords from Nigeria—EU co-authored
publications published between 2020 and 2025 reveals a research landscape characterised by a strong societal
challenge orientation. The most prominent challenge domain was health systems and public health, identified in
4,649 records (54.9%), indicating sustained collaborative engagement with disease burden, healthcare delivery,
clinical research, epidemiology, and infectious disease management. This was followed by environmental
resilience and climate-related challenges, which appeared in 3,024 records (35.7%), reflecting substantial
scholarly attention to climate change, adaptation, sustainability, biodiversity, environmental degradation, and
resilience. A further 2,576 records (30.4%) addressed poverty reduction, livelihoods, and development-related
concerns, suggesting that a considerable proportion of the collaborative output is linked to broader socioeconomic
well-being and development outcomes. Governance, institutions, and policy were identified in 2,389 records
(28.2%), underscoring the importance of regulatory, institutional, and implementation dimensions within the
research corpus.

Additional challenge domains further illustrate the breadth of the collaborative agenda. Education, skills, and
capacity building appeared in 1,878 records (22.2%), while food security and agriculture were represented in
1,569 records (18.5%), highlighting the significance of training, agricultural systems, rural livelihoods, and food-
related challenges within Nigeria—EU research cooperation. Clean energy and energy transition appeared in 937
records (11.1%), pointing to an emerging, though comparatively smaller, body of collaborative work focused on
renewable energy, electrification, and sustainability-oriented energy systems. These findings show that Nigeria—
EU co-authored research is strongly oriented toward addressing concrete societal challenges rather than remaining
confined to narrow disciplinary boundaries (see Figure 5 below).

Health systems & public health 4,64P (54.9%)

Environmental resilience & climate 3,024 (35.7%)
2,576 (30.4%)

Poverty reduction, livelihoods & development

‘Governance, institutions & policy 2,389 (28.2%)

Societal challenge domain

Education, skills & capacity building 1,878 (22.2%)

1,569 (18.5%)

Food security & agriculture

Clean energy & energy transition 937 (11.1%)

0 1000 2000 3000 4000
Number of records

Figure 5. Social Challenge orientation of Nigeria-EU co-authored publication (2020-2025)
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The evidence indicates that the collaboration is anchored primarily in health-related concerns, while also engaging

substantially with environmental resilience, socioeconomic development, governance, education, food systems,
and energy transition.

3. Methodology

This paper adopts a foresight-oriented mixed-methods methodological design to analyse how the partnership
between Nigeria and the European Union in science, technology, and innovation may evolve from a fragmented,
project-based pattern of cooperation into a more integrated, strategic, and sustainable partnership by 2040. The
design is based on the integration of bibliometric analysis, qualitative content analysis, PEST analysis, and
scenario planning, thereby enabling the study to combine an empirical and analytical examination of the current
state of collaboration with a strategic foresight exploration of its possible future trajectories. The suitability of this
methodological framework lies in its capacity to address the complex nature of international STI relations, which
are shaped simultaneously by existing institutional patterns, structural transformations, and long-term
uncertainties. The selection of this methodological approach is grounded in two main considerations. First,
bibliometric analysis and qualitative content analysis allow for a systematic characterisation of the existing
structure of Nigeria—EU collaboration, revealing its principal themes, knowledge trends, and policy and
institutional orientations. Second, PEST analysis provides a structured explanatory framework for identifying the
political, economic, social, and technological factors that shape the environment of this bilateral cooperation,
while scenario planning enables the construction of plausible alternative futures for 2040 under conditions of
multiple variables and growing uncertainty. Therefore, the study does not seek to predict one deterministic future;
rather, it aims to explore a range of possible future alternatives by identifying the key driving forces, critical
uncertainties, and strategic configurations that may influence the trajectory of Nigeria—EU relations in science,
technology, and innovation.

3.1. PEST Analysis

This study employs PEST analysis as a strategic tool used to assess external macro-environmental factors that
influence shaping Nigeria—EU collaboration in science, technology, and innovation (STI). The framework focuses
on four interrelated dimensions political, economic, social, and technological factors (Mwogosi & Mambile,
2025; Cox, 2020) and is well suited to the analysis of international STI partnerships, which are influenced by
policy environments, funding structures, societal capacities, and technological readiness. In this study, PEST
analysis is used not only to assess the current macro-environment of Nigeria—EU STI cooperation, but also to
identify the key drivers of change that may shape its future. This analysis is based on qualitative secondary data
from multiple documentary sources relevant to Nigeria-EU relations in science, technology, and innovation.
These sources include policy documents, strategic frameworks, official reports, program documents, and peer-
reviewed academic research. In particular, the analysis draws on materials from the European Commission,
Nigerian government institutions, the African Union, EU-AU cooperation frameworks, and international
organisations involved in research, innovation, development, and technology policy.

The PEST framework focuses on four interrelated dimensions. The political dimension examines the policy and
institutional context within which Nigeria—EU collaboration is embedded, including bilateral and interregional
agreements, governance structures, diplomatic relations, regulatory arrangements, and coordination among
Nigerian, EU, and African institutions. The economic dimension considers funding arrangements, trade and
investment relations, macroeconomic conditions, export competitiveness, and the broader economic factors
affecting the sustainability of collaborative research and innovation activities. The social dimension addresses
migration dynamics, diaspora engagement, social inclusion, human development conditions, institutional trust,
and the societal relevance of scientific cooperation. The technological dimension focuses on research
infrastructure, digital capabilities, technological readiness, technology transfer, and the institutional capacity
required to support innovation and knowledge exchange.
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3.2. Development of Future Scenarios

The development of future scenarios in this study was grounded in the identification of key drivers of change
derived from two complementary analytical sources: the analysis of Nigeria—EU co-authored scientific
publications and the PEST analysis results. The co-authorship analysis provided insights into the existing
structure, thematic trends, and collaborative patterns of Nigeria—EU STI relations, while the PEST framework
enabled a systematic assessment of the political, economic, social, and technological factors shaping the broader
environment of this partnership. By combining these two sources, the study was able to distinguish relatively
stable trends from critical uncertainties with the potential to influence the future trajectory of Nigeria—EU
collaboration in science, technology, and innovation. The scenario-building process was refined through two
workshops involving 15 experts selected based on their experience in science, technology, and innovation policy,
international research collaboration, higher education, innovation systems, and EU-Africa or Nigeria—EU
cooperation. The panel included academics, policy specialists, research managers, and innovation practitioners
with relevant expertise in both the African and European STI landscape. Their multidisciplinary backgrounds
ensured that the scenario exercise captured a broad range of institutional, policy, and strategic perspectives.

The selection of key drivers was guided by three main criteria: relevance, impact, and uncertainty. First, each
driver had to demonstrate clear relevance to the future of Nigeria—EU STI collaboration based on evidence from
the co-authorship analysis and the PEST framework. Second, the driver had to have a potentially high impact on
the direction, quality, or sustainability of the partnership. Third, particular attention was given to drivers
characterised by a high degree of uncertainty, since these were considered most likely to shape divergent futures.
Through this process, an initial set of potential drivers was identified and subsequently presented to the expert
panel during the workshop. The experts critically reviewed, validated, and refined these drivers, and collectively
selected those considered most significant based on their relevance, impact, and uncertainty. This step enabled the
study to distinguish between relatively stable background trends and critical uncertainties with strategic
significance for scenario development.

The final three scenarios were agreed through a structured workshop process in which the experts reviewed the
selected drivers, discussed their relative influence and uncertainty, and grouped them into coherent combinations
of future conditions (Rezk et al., 2025). Following this discussion, the most significant and uncertain drivers were
used to frame alternative trajectories for Nigeria—EU STI collaboration by 2040. The scenarios were then refined
collectively to ensure that each one was plausible, internally consistent, analytically distinct, and policy relevant.
This process resulted in the selection of three future scenarios representing contrasting but credible pathways for
the evolution of the partnership.

4. Results and Discussion

4.1. PEST Analysis Results

The PEST analysis shows that Nigeria—EU collaboration is shaped by a complex external environment in which
political, economic, social, and technological factors interact in ways that both enable and constrain long-term
cooperation. The results indicate that the partnership is underpinned by important formal institutional
arrangements and shared strategic interests. However, its future effectiveness will depend on how successfully
both sides address persistent governance challenges, economic instability, social inequalities, and technological
capacity gaps.

4.1.1. Political Factors Influencing Nigeria—EU Collaboration

The political dimension shows that Nigeria—EU collaboration is becoming more inclusive of embedded in
formalised bilateral and multilateral governance structures, cooperation has been guided by strategic instruments
such as the EU Country Strategy Paper and National Indicative Programmes, which define priority sectors and
funding allocations, including €512 million under the 11th European Development Fund for 2014-2020, of which
€150 million was allocated to sustainable energy and electricity access in Nigeria (Tichy et al., 2022). This
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indicates that the political relationship is supported by structured policy frameworks rather than ad hoc

engagement. Nigerian government institutions also play a central role in alighing domestic systems with EU

standards, especially in export-related sectors such as agriculture. Measures such as full pre-export testing of

cocoa beans, the issuance of health certificates, and coordination with EU border control authorities have

strengthened regulatory compliance, while training programmes and workshops for food processors, handlers, and

exporters have supported adherence to food safety standards and improved market access (Tijani & Kehinde,

2026). In this context, agencies such as the Federal Government, the Cocoa Research Institute of Nigeria, and

NAFDAC are important institutional actors in operationalising Nigeria—EU regulatory cooperation (Tijani &
Kehinde, 2026).

At the same time, the effectiveness of political cooperation is shaped by domestic institutional conditions and
multilevel governance arrangements. Access to credit, women’s participation in agricultural decision-making, and
the ability of local actors to engage in land-use and investment systems all affect the outcomes of Nigeria—EU
collaboration, particularly in fragile and conflict-affected regions (Olanrewaju et al., 2025). Nigeria—EU
cooperation is further influenced by partnerships involving Nigerian state governments, the EU, and international
organisations such as DFID, the World Bank, and USAID, especially in sectors such as health, agriculture, and
education (Ukhurebor et al., 2021). At the regional level, bodies such as NEPAD and the African Union place
Nigeria—EU relations within wider continental and plurilateral governance frameworks aimed at collective self-
reliance and strategic engagement with global markets, although their effectiveness is often constrained by
internal contradictions and limited resources (Ndayi, 2009; Kotsopoulos & Mattheis, 2018; Chidozie et al., 2024).
In addition, non-formal actors, including market associations, town unions, civil society organisations, and
informal groups, continue to shape policy implementation, sometimes privileging localised interests over broader
national priorities (Schreier, 2024).

The broader political context also reflects longstanding structural weaknesses in Nigeria’s development planning.
Although the country has introduced laws and policies intended to promote indigenous technological development
and the acquisition of foreign technology, earlier national development plans did not adequately position science
and technology as a strategic driver of development (Okejiri, 2000). Despite multiple National Development
Plans, Nigeria has remained heavily dependent on crude oil, while manufacturing growth and industrial capacity
utilisation have remained weak. High production costs, weak demand, expensive maintenance, the influx of cheap
imports, and political instability have all contributed to poor industrial performance (llori et al., 2002). The
findings indicate that the political environment for cooperation between Nigeria and the European Union has
become more structured and supportive, but it remains constrained by fragmented governance, institutional
weaknesses, and uneven policy implementation.

4.1.2. Economic Factors Shaping Nigeria—EU Partnerships

The economic dimension Shows both the potential and the fragility of Nigeria—EU cooperation. Nigeria’s
economic expansion depends significantly on trade openness and integration into global markets, yet policy
choices have not always supported this objective. For example, land border closures have negatively affected
trade flows and undermined broader economic engagement, including with European partners (Joshua et al.,
2020). At the macroeconomic level, export trade contributes positively to growth, while import dependence and
policy uncertainty tend to have adverse effects. These negative outcomes may be moderated by stronger
institutional quality, which remains an important condition for sustainable external partnerships (Elijah & Musa,
2019).

Nigeria—EU economic relations are also shaped by trade governance frameworks, particularly Economic
Partnership Agreements, which have influenced tariff structures and promoted trade liberalisation. At the same
time, these frameworks have underscored the importance of tariff adjustment, export diversification, and
competitiveness in improving access to European markets (Hout & Salih, 2019; Mbroh, 2021). However,
Nigeria’s economic environment remains highly vulnerable to oil price fluctuations and exchange rate volatility,
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reflecting the country’s continued dependence on crude oil exports. These shocks have significant short-run

effects on GDP and foreign direct investment flows and also reduce investor confidence, thereby affecting trade
and investment relations with the EU (Yunusa, 2020; Uzo-Peters et al., 2018).

The agri-food sector further illustrates the mixed character of this economic relationship. Although Nigeria
possesses considerable export potential, its agri-food exports to the EU remain relatively inefficient, indicating
substantial untapped opportunities. Income levels, exchange rates, and compliance with EU standards all shape
export performance and determine the extent to which producers can benefit from European market access (N. M.
Abdullahi et al., 2021). These findings suggest that the economic basis of Nigeria—EU cooperation remains
promising but unstable. While trade, funding, and market access provide important opportunities, long-term
sustainability will require greater diversification, stronger institutions, and reduced exposure to external shocks.

4.1.3. Social Factors Affecting Nigeria—EU Collaboration

The social dimension of Nigeria—EU collaboration is strongly influenced by migration dynamics, human
development conditions, and broader questions of social inclusion. Migration governance is shaped by a complex
set of pressures, including unemployment, and limited economic opportunities, all of which affect mobility
decisions and reintegration processes (Komolafe, 2008). Although governmental bodies, international
organisations, and civil society actors are involved in supporting returnees and migrant communities, many of
these interventions remain limited in inclusivity and long-term sustainability (Olakpe, 2022). This suggests that
migration-related cooperation between Nigeria and the EU is not only a policy issue, but also a reflection of
deeper structural and social challenges.

Diaspora networks constitute an additional and important social dimension of the relationship. Nigerian
communities in the EU play a role in circulating information, influencing migration decisions, and supporting
transnational connections that shape broader governance processes (Yakubu et al., 2022). Diaspora engagement in
policy frameworks is increasingly recognised as a potential asset for development and cooperation. However, this
potential is often limited by mistrust, institutional fragmentation, and the adjustment difficulties faced by migrants
and returnees. (Akanle & Ola-Lawson, 2021). As a result, the social contribution of diaspora engagement remains
significant but not fully institutionalised. The findings point to deeper cultural and social barriers that influence
collaboration outcomes. Ethnocentrism, gender norms, traditional practices, and forms of discrimination continue
to shape migration management and social integration processes, often limiting inclusiveness and undermining
the effectiveness of policy interventions (Cornelius & Greg, 2013). The results show that the social foundation of
Nigeria—EU cooperation cannot be understood only in terms of migration flows, but must also be linked to
guestions of equity, social cohesion, institutional trust, and human capability development.

4.1.4. Technological Factors in Nigeria—EU Collaboration

The technological dimension reveals that innovation, digital transformation, and scientific capacity are of growing
importance to Nigeria—EU cooperation, although significant structural limitations remain. Technological
advancement is widely recognised as essential for Nigeria’s sustainable development, yet policy design and
implementation have not been sufficiently effective in driving this transition (Chiemeke & Imafidor, 2020).
Evidence shows that digital technology adoption contributes positively to economic growth and labour
productivity, but these gains depend on workforce training, regulatory support, and institutional readiness (Ufua et
al., 2021). Technology transfer has also been influenced by trade openness, collaborative policy arrangements,
and regional integration frameworks such as the African Continental Free Trade Area. These processes have
created opportunities for the diffusion of ICT-related technologies, although weak institutional frameworks still
limit the effectiveness of technological cooperation (Olaoye & Zerihun, 2023). In practical terms, progress in e-
governance and digital service delivery remains constrained by major deficits in electricity supply, broadband
access, and ICT literacy (Abdullahi & Mustafa, 2021). While collaboration with the EU has contributed to
improvements in transparency and public service delivery, persistent challenges remain in relation to
interoperability, systems integration, and citizen inclusion.
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Similar patterns are evident in education and workforce development. The integration of Industry 4.0 technologies
into vocational education offers substantial opportunities for curriculum modernisation and stronger industry
collaboration, but implementation has been slowed by infrastructure shortages, insufficient funding, and low
levels of digital competence (Oyetade et al., 2025). In the environmental and energy sectors, EU-funded projects
have supported sustainable energy systems and environmental governance in Nigeria, particularly through the
strengthening of regulatory frameworks and the promotion of cleaner production practices (Ukhurebor et al.,
2021). However, collaborative research in agroforestry and sustainable agriculture remains comparatively limited,
indicating a need for greater investment in scientific infrastructure, research capacity, and academic collaboration
(Sharma et al., 2025). Through technological analysis, it was found that cooperation between Nigeria and the
European Union has great transformative potential, but this potential will depend on stronger implementation
capacity, better infrastructure, and more inclusive innovation systems.

4.2. Key Drivers of Change

The combined findings from the co-authorship analysis and the PEST framework indicate that the future
of Nigeria—EU collaboration in science, technology, and innovation (STI) will be shaped by a set of
interrelated high-impact drivers. These drivers reflect both current structural conditions within the
partnership and wider international trends affecting global research and innovation systems, including
digital transformation, artificial intelligence, climate transition, shifting trade and investment patterns,
and geopolitical uncertainty. At the same time, they embody critical uncertainties that may steer the
partnership toward deeper strategic integration, selective and uneven adaptation, or more fragmented
forms of cooperation. Table 2 summarises the main drivers of change and presents their possible
positive and negative directions, together with their relative levels of uncertainty.

Table 2. Main Drivers of Change and Their Positive and Negative Directions in Nigeria—EU STI Collaboration

Key driver of change Positive direction Negative direction Level of
uncertainty
1. Political Stron_ger_EU- Nigeria and AU-EU pollcy- Weaker political commitment; fragmented
. coordination; more stable STI agreements; . . L . - .
commitment and - implementation; geopolitical tensions reducing High
A clearer long-term governance for joint S >
strategic alignment . - continuity of cooperation
research and innovation
More predictable and diversified funding; . A
- . : L Funding volatility; overdependence on short
2. Research and stronger public—private co-financing; better . . - .
. - - A N . project cycles; reduced fiscal space and weaker High
innovation funding capacity to mobilise STI for transformative P
long-term institutional support
change
Imp_rqved pol!cy coherenc_e ' reg“'atF’W_ Governance fragmentation; weak
3. Governance and stability, and implementation capacity; . S - .
. . R implementation; regulatory uncertainty High
regulatory quality more efficient coordination across - - -
R discouraging long-term collaboration
institutions
I _Stronge.r university '!‘(%'“Stfy policy Collaboration concentrated in a limited number
4. Institutional and linkages; broader participation across L o Lo .
: o AN o of institutions and countries; weak institutional Medium
network capacity Nigerian and EU institutions; more resilient S . :
. coordination; low scaling capacity
collaboration networks
. Joint investment in Al, digital Concentration of Al capabilities in a few
5. Technological . - - T L i
. infrastructure, data systems, and skills; countries and firms; widening digital gaps; weak .
transformation and . . . - ook High
. more inclusive technology adoption and co- infrastructure, data, and skills limiting
Al readiness e
development participation
6. Research 'mpfo?’e" laboratories, broadba_mq, Persistent infrastructure deficits; weak
. electricity, cloud systems, and digital Lo : - S .
infrastructure and . . connectivity; unreliable electricity and limited High
S g research platforms supporting effective . S -
digital connectivity digital access constraining STI collaboration
knowledge exchange
. . Expanded research training, mobility, Persistent skills gaps; weak absorptive capacity;
7. Skills, education, - - . L .
. digital upskilling, and workforce adaptation uneven access to advanced training and Medium
and human capital . . - o
to new technologies innovation opportunities
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Key driver of change Positive direction Negative direction Level of
uncertainty
8. Green transition Deeper collaboration in climate adaptation, Climate pressures outpacing institutional Medium to
and climate renewable energy, sustainability, and green response; fragmented green transition; weak Hiah
cooperation innovation implementation capacity 9
9. Trade. investment More balanced trade and investment Continued dependence on raw commodity
' ' - ' relations; stronger support for value exports; macroeconomic instability; limited .
and economic L - R - - High
diversification addition, mnovapon ec;osystems, and dlverS|f|cat_|on ano! weak mn_ovatlon-based
technology-intensive sectors industrial upgrading
10. Social inclusion More equna_ble and cha_llenge-orlented ST Unequal distribution of benefits; exclusion of
cooperation addressing health, food, L T .
and development - : - less-capable institutions and marginalised Medium
- ) energy, gender inclusion, and social . .
orientation - groups; reduced developmental impact
resilience
11. Migration Stronger researcher mobility, academic Brain drain, mobility restrictions, weak
mbbilfc'j( and’ exchange, and productive engagement of reintegration mechanisms, and limited Medium to
diaspora eny’a ement diaspora networks in knowledge transfer, institutional use of diaspora capacities reducing High
P gag innovation, and institutional cooperation long-term STI benefits
Greater investment in education, skills, PerS|st_ent |nequa!|t|es in e_duc_atlc_)n, weak skills
12. Human outh inclusion. women’s participation. and formation, exclusion, low institutional trust, and
development and y social ca al;ilities that Etren tlilen thje limited human development capacity Medium
social capacity cap gthe constraining broader participation in STI
societal base of STI cooperation collaboration

Source: Authors

4.3. Future Scenarios of Nigeria—EU STI Collaboration

The future scenarios of Nigeria—EU collaboration in science, technology, and innovation (STI) were developed
based on the key drivers of change identified in the previous section and their interaction with major global trends
expected to shape international research and innovation systems toward 2040. In particular, the scenarios reflect
variations in political commitment and strategic alignment, the continuity of research and innovation funding,
institutional and network capacity, technological readiness, the green transition, skills and human capital
development, and the wider geopolitical environment. These drivers are closely linked to broader global trends,
including the expansion of artificial intelligence, accelerating digital transformation, increasing climate and
sustainability pressures, shifting trade and investment patterns, and rising geopolitical uncertainty. The scenarios
do not represent predictions, but plausible and internally coherent futures showing how different combinations of
drivers and trends may shape the trajectory of Nigeria—EU STI collaboration. The three scenarios reflect
contrasting pathways: one in which global transformations reinforce strategic partnership and co-innovation, one
in which cooperation continues but remains selective and uneven, and one in which external pressures and
internal weaknesses lead to fragmentation and reactive engagement. Together, these scenarios provide a
structured basis for understanding the opportunities, risks, and strategic choices that may define the partnership by
2040.

4.3.1. Scenario 1: Green-Digital Leap

This scenario emerges when the principal drivers of change evolve in a positive and mutually reinforcing
direction. Strong political commitment and strategic alignment sustain the continuity of Nigeria—EU cooperation,
while research and innovation funding becomes more stable, diversified, and better aligned with long-term
priorities. At the same time, improvements in institutional and network capacity, research infrastructure, digital
connectivity, and skills development strengthen the ability of Nigerian and European actors to engage in more
balanced and effective collaboration. These favorable conditions are reinforced by wider international trends,
especially the acceleration of digital transformation, the expansion of artificial intelligence, and growing pressure
for green transition and climate resilience. In this context, Nigeria—EU STI cooperation moves beyond
fragmented, project-based engagement toward a more institutionalised and strategically coordinated model of co-
innovation.
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Under this scenario, cooperation expands in areas where both partners have shared strategic interests and where
the developmental relevance of STI is particularly strong, including public health, sustainable agriculture,
renewable energy, climate adaptation, digital governance, and Al-enabled innovation. Nigeria strengthens its
research and innovation ecosystem through greater domestic investment, improved absorptive capacity, stronger
university—industry—policy linkages, and broader participation in international research programmes. At the same
time, the European Union supports a more inclusive and development-oriented partnership that places greater
emphasis on co-creation, technology transfer, capacity-building, and joint agenda-setting. As a result, scientific
cooperation produces not only higher research output, but also more visible technological, economic, and societal
benefits. A defining feature of this future is that green and digital transformation become mutually reinforcing
pillars of the partnership. Advances in technological readiness and Al capability are matched by stronger
collaboration in clean energy, climate-smart agriculture, environmental monitoring, and sustainable industrial
innovation. Research collaboration is increasingly linked to practical innovation outcomes, including start-up
development, digital platforms, technology testing, joint postgraduate training, and the application of scientific
knowledge to pressing societal challenges. Researcher mobility and diaspora engagement also play a more
constructive role in deepening knowledge exchange and strengthening long-term institutional ties between both
regions.

By 2040, this scenario results in a more resilient, inclusive, and strategically significant Nigeria—EU STI
partnership. Cooperation is no longer concentrated mainly in isolated externally funded projects, but is embedded
in durable governance arrangements, broader institutional participation, and shared long-term objectives. In this
future, science, technology, and innovation function not only as areas of collaboration in themselves, but also as
strategic instruments for economic diversification, technological upgrading, human development, and sustainable
development. The partnership therefore becomes a model of green and digital co-innovation in which both sides
benefit from more adaptive, equitable, and future-oriented cooperation.

Table 3. Scenario 1 (Green—Digital Leap): future images, realisation pathway, and high-impact drivers of change

Year Future Image Description of Future State Key Drivers with Highest Impact on Realisation Expected
Realisation
2026 | Bilateral Bilateral agreements and early-stage | Political commitment and strategic alignment; Immediate /
cooperation STI cooperation with fragmented but | Research and innovation funding Short-term
agreements active engagement (2025-2026)
2028 | Coordinated Establishment of joint ST Political commitment and strategic alignment; Short-term
governance coordination bodies and standardised | Research and innovation funding; Trade, (2027-2028)
frameworks policy and data-sharing frameworks investment, and economic diversification
2030 | Shared digital Deployment of federated research Technological transformation and Al readiness; Early
research platforms, high-speed connectivity, Research infrastructure and digital connectivity; medium-term
infrastructure and shared digital systems Research and innovation funding (2029-2031)
2032 | Advanced human Expansion of joint education Technological transformation and Al readiness; Medium-term
capital and programs, advanced training centers, | Research infrastructure and digital connectivity; (2031-2033)
research capacity researcher mobility schemes, and Green transition and climate cooperation
systems stronger university—industry
collaboration
2035 | Integrated co- Development of joint innovation Trade, investment, and economic diversification; Mid-to-long
innovation and hubs, green technology pilot Technological transformation and Al readiness; term (2033-
green technology initiatives, and interconnected startup | Green transition and climate cooperation 2036)
ecosystems and applied research ecosystems
2038 | Cross-border Integration of cross-border research Political commitment and strategic alignment; Late-stage
integrated STl and | systems, shared intellectual property | Research infrastructure and digital connectivity; (2036-2039)
innovation systems | frameworks, coordinated innovation Trade, investment, and economic diversification
networks, and interoperable digital
collaboration mechanisms
2040 | Green—digital Mature and institutionalised Nigeria— | Political commitment and strategic alignment; Long-term
integrated EU STI ecosystem supporting Research and innovation funding; Technological (2038-2040)
ecosystem sustainable innovation, Al-driven transformation and Al readiness; Research
governance, and green industrial infrastructure and digital connectivity; Green
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Year Future Image Description of Future State Key Drivers with Highest Impact on Realisation Expected

Realisation

transformation transition and climate cooperation; Trade,

investment, and economic diversification

Source: Authors

4.3.2. Scenario 2: Uneven Pathways

By 2040, Nigeria—EU collaboration in science, technology, and innovation remains active and productive, but it
does not mature into a fully broad-based strategic partnership. Instead, cooperation adapts selectively to global
change. The partnership benefits from continued political support, the availability of some research and
innovation funding, and the persistence of established collaboration networks. Yet, these gains are offset by
uneven institutional capacity, patchy technological readiness, and an incomplete spread of skills, infrastructure,
and absorptive capability across the wider Nigerian STI system. In effect, the partnership advances, but not
evenly. This unevenness becomes the defining feature of the scenario. Opportunities created by digitalisation,
climate transition, and technological upgrading are real, but they are captured mainly by institutions that already
possess stronger international linkages, better infrastructure, and higher implementation capacity. As a result,
cooperation becomes concentrated in fields that combine strong external support with clear international
relevance, especially public health, food systems, climate-related innovation, and selected digital applications.
These areas continue to generate visible outputs and policy relevance, but the benefits do not diffuse widely
across institutions, sectors, or regions.

A small group of Nigerian universities, research institutes, and innovation actors therefore becomes more
embedded in EU-linked programmes, platforms, and networks, while many others remain only marginally
connected. Some progress is made in digital tools, data systems, researcher training, and project management
capacity, but these improvements are clustered rather than systemic. Green and sustainability-oriented
collaboration also continues, although it is driven largely by flagship projects and targeted external programmes
rather than by a deeper restructuring of the partnership around long-term co-innovation. The same pattern holds
for capacity-building: leading centres improve, but the broader STI ecosystem does not advance at the same pace.
The result of this scenario is a partnership that remains relevant but only partially transformative. Nigeria—EU STI
cooperation under this scenario is neither stagnant nor fully strategic; it is adaptive, but in a selective way that
reproduces existing asymmetries. Collaboration survives, and in some domains performs well, yet it continues to
depend on a limited number of institutions, sectors, and funding channels. This makes the partnership more
resilient than a fragmented future, but less inclusive, less balanced, and less system-building than the strategic co-
innovation pathway described in Scenario 1.

Table 4. Scenario 2 (Uneven Pathways): future images, realisation pathway, and high-impact drivers of change

Year Future Image Description of Future State Key Drivers with Highest Impact on Expected
Realisation Realisation
2026 | Sustained but Nigeria—EU STI cooperation continues Political commitment and strategic alignment; | Immediate /
selective through existing agreements, networks, Research and innovation funding Short-term
cooperation and funding channels, but without a major (2025-2026)
arrangements shift toward deeper strategic integration
2028 | Clustered Coordination mechanisms improve in Political commitment and strategic alignment; | Short-term
governance and selected domains and institutions, but Institutional and network capacity; Research (2027-2028)
project governance gains remain uneven and and innovation funding
coordination concentrated among stronger actors
2030 | Uneven digital Some institutions benefit from improved Technological transformation and Al Early
and research digital tools, research platforms, and readiness; Research infrastructure and digital medium-term
infrastructure connectivity, while many others continue connectivity; Institutional and network (2029-2031)
access to face infrastructure and access capacity
constraints
2032 | Concentrated Training, mobility, and project Skills, education, and human capital; Medium-term
skills and capacity | management capacity improve mainly in Institutional and network capacity; Research (2031-2033)
development leading universities and research centres, infrastructure and digital connectivity
while broader system-wide capacity gaps
persist
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Year Future Image Description of Future State Key Drivers with Highest Impact on Expected
Realisation Realisation

2035 | Flagship green Green transition projects, digital Green transition and climate cooperation; Mid-t-long
and innovation applications, and innovation initiatives Technological transformation and Al term (2033-
collaboration continue in selected flagship areas with readiness; Research and innovation funding; 2036)
clusters strong external support, but diffusion Trade, investment, and economic

remains limited diversification
2038 | Partially A limited group of Nigerian institutions Institutional and network capacity; Migration, | Late-stage

connected STI
collaboration
networks

becomes more embedded in EU-linked
programmes and networks, while many
actors remain marginal to international
collaboration

mobility, and diaspora engagement; Skills,
education, and human capital

(2036-2039)

2040

Selective and

Nigeria—EU STI cooperation remains

Political commitment and strategic alignment;

Long-term

uneven relevant and productive in specific Research and innovation funding; Institutional | (2038-2040)
partnership domains, but it is still dependent on a and network capacity; Technological
ecosystem limited number of institutions, sectors, and | transformation and Al readiness; Research

funding streams, making it adaptive but
only partially transformative

infrastructure and digital connectivity; Skills,
education, and human capital

Source: Authors

4.3.3. Scenario 3: Drifting Apart

In this scenario, Nigeria—EU collaboration in science, technology, and innovation loses strategic coherence and
becomes increasingly difficult to sustain as a long-term partnership. By 2040, cooperation still exists, but it is no
longer driven by a shared forward-looking agenda. Instead, it is shaped by instability, uneven commitment, and a
succession of external pressures that push both sides toward shorter-term and more reactive forms of engagement.
What remains is a partnership that survives in fragments rather than evolving through durable institutional
consolidation.

This outcome becomes more likely when several key drivers move in an unfavorable direction at the same time.
Political commitment weakens, research and innovation funding become less predictable, and institutional and
network capacity fail to deepen in ways that would support continuity. At the same time, technological
transformation and Al readiness advance unevenly, leaving major gaps in infrastructure, digital access, and
absorptive capacity. These internal weaknesses are further intensified by broader international pressures,
including geopolitical rivalry, economic volatility, climate-related disruption, and unequal global access to
frontier technologies. Under such conditions, Nigeria—EU STI cooperation becomes more exposed to shocks and
less capable of sustaining coordinated long-term priorities.

The practical effect is that collaboration narrows rather than expands. Joint activities continue mainly in issue-
specific areas where immediate needs, donor priorities, or crisis-response mechanisms still provide incentives for
engagement. Health emergencies, food insecurity, environmental stress, migration pressures, and selected
governance challenges may still generate collaborative projects, but these efforts remain episodic and
disconnected from any broader strategy of innovation-system building. More ambitious forms of cooperation in
green transition, advanced digital systems, frontier science, or long-term capacity development lose momentum
because the institutional and financial conditions needed to sustain them are no longer sufficiently strong.

A striking feature of this future is the widening gap between isolated scientific outputs and broader developmental
transformation. Some collaboration persists through individual researchers, temporary grants, or existing
networks, but it does not accumulate into strong and resilient partnership structures. Advanced capabilities in Al,
data systems, and research infrastructure remain concentrated in a small number of actors, while many Nigerian
institutions remain peripheral to frontier STl domains. As fragmentation deepens, the partnership becomes less
inclusive, less developmental, and less able to generate cumulative long-term impact. By 2040, the overall result
is a weakly coordinated and strategically diminished relationship in which STI no longer functions as a robust
pillar of Nigeria—EU partnership. Cooperation remains possible, but mostly through scattered projects, temporary
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alignments, and problem-driven interventions rather than through a stable model of co-innovation. In this future,

the partnership is defined less by strategic ambition than by constrained adaptation to crisis, leaving both sides
with a relationship that is active in places, but fragmented in substance and limited in transformative effect.

Table 5. Scenario 3 (Drifting Apart): future images, realisation pathway, and high-impact drivers of change

Year Future Image Description of Future State Key Drivers with Highest Impact on Expected
Realisation Realisation
2026 | Fragile Nigeria—EU STI collaboration formally Political commitment and strategic alignment; | Immediate /
cooperation continues, but growing instability, weak Research and innovation funding; Institutional | Short-term
continuity strategic commitment, and uneven and network capacity (2025-2026)

institutional capacity begin to undermine
momentum and long-term confidence

2028 | Weakening Coordination mechanisms lose coherence, | Political commitment and strategic alignment; | Short-term
governance and long-term planning weakens, and Institutional and network capacity; Wider (2027-2028)
coordination partnerships rely more heavily on existing | geopolitical environment

informal networks than on strong
institutional frameworks

2030 | Unequal and Digital systems, research infrastructure, Technological transformation and Al Early
fragile research and technological readiness improve only readiness; Research infrastructure and digital medium-term
infrastructure in limited pockets, while wider connectivity; Institutional and network (2029-2031)

infrastructure deficits and weak absorptive | capacity
capacity constrain collaboration

2032 | Narrow and Skills development, researcher mobility, Skills, education, and human capital; Medium-term
uneven capacity | and training opportunities remain limited Migration, mobility, and diaspora engagement; | (2031-2033)
retention and uneven, while brain drain and weak Human development and social capacity

institutional retention reduce broader STI
capability

2035 | Crisis-driven Joint activities focus mainly on urgent Green transition and climate cooperation; Mid-to-long
cooperation pressures such as health emergencies, food | Wider geopolitical environment; Research and | term (2033—

insecurity, migration challenges, and innovation funding 2036)

environmental stress rather than long-term
innovation-system development

2038 | Widening Advanced digital, Al, and innovation Technological transformation and Al Late-stage
technology gaps | capabilities remain concentrated in a small | readiness; Research infrastructure and digital (2036-2039)
number of institutions, while many connectivity; Skills, education, and human
Nigerian actors remain peripheral to capital

frontier STI fields and high-value
collaboration networks

2040 | Weak Cooperation remains possible but is Political commitment and strategic alignment; | Long-term
institutional scattered, short-term, and weakly Research and innovation funding; Institutional | (2038-2040)
continuity coordinated, with limited durable and network capacity; Technological

structures, low cumulative developmental transformation and Al readiness; Wider
impact, and declining strategic geopolitical environment; Migration, mobility,
significance for the broader partnership and diaspora engagement

Source: Authors

4.3.4. Comparative Discussion of the Scenarios

The three scenarios indicate that the future of Nigeria—EU STI collaboration will be shaped by the interaction
between domestic drivers and broader global developments. The first scenario presents a positive outlook in
which political will, reliable funding, digital preparedness, and green transition priorities work together to
promote deeper co-innovation and more balanced forms of partnership. The second scenario reflects a more
cautious path, where cooperation continues but without major structural change. In this case, collaboration
remains active and productive, yet uneven, selective, and concentrated within a limited number of institutions and
sectors. In contrast, the third scenario highlights the risk that geopolitical tensions, unstable funding, technological
concentration, and limited institutional capacity could weaken cooperation, leading to fragmentation and reduced
strategic relevance. From a comparative perspective, these scenarios suggest that the future of Nigeria—EU STI
relations will depend not only on bilateral intentions, but also on the ability of both partners to respond to an
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increasingly complex and rapidly evolving global environment. In this context, digital transformation, climate

action, global innovation competition, and geopolitical shifts represent key external forces shaping the direction

and quality of cooperation. Accordingly, stronger alignment between domestic reforms, institutional capacity-

building, and global innovation trends will be essential if the partnership is to evolve by 2040 into a more
resilient, inclusive, and development-oriented framework for STI collaboration.

4.4. Policy Recommendations

Drawing on the scenario analysis, this study proposes nine policy recommendations that are directly linked to the
conditions, opportunities, and risks identified across the three future pathways of Nigeria—EU collaboration in
science, technology, and innovation (STI). Rather than offering general prescriptions, these recommendations are
grounded in the enabling factors associated with Scenario 1, the structural constraints evident in Scenario 2, and
the fragmentation risks highlighted in Scenario 3. In this sense, the recommendations are intended not only to
strengthen the likelihood of a more strategic and inclusive partnership, but also to reduce the probability that
cooperation will remain selective, uneven, or vulnerable to disruption by 2040

Strengthen long-term political commitment to prevent fragmented cooperation

The contrast between the strategic coherence of Scenario 1 and the weakened continuity of Scenario 3 suggests
that sustained political commitment is a foundational condition for future cooperation. Nigeria and the European
Union should therefore reinforce high-level political support for STI collaboration through durable bilateral
commitments, regular strategic dialogue, and long-term policy alignment. Such measures would help prevent the
partnership from becoming dependent on temporary priorities or reactive engagement.

Institutionalise governance structures for sustained STI coordination

Scenario 1 indicates that deeper cooperation is more likely where institutional coordination is clear and stable,
whereas Scenario 3 illustrates the consequences of weak continuity and fragmented implementation. For this
reason, both partners should establish more formalised governance structures capable of coordinating ministries,
research agencies, universities, and innovation actors across multiple levels. Stronger governance would improve
policy coherence, implementation capacity, and long-term strategic consistency

Develop more stable and diversified funding arrangements

One of the clearest differences between the scenarios concerns the continuity and quality of funding. While
Scenario 1 is supported by stable and diversified financing, Scenario 3 is characterised by uncertainty and
overreliance on temporary support. A key policy priority is therefore to combine EU funding instruments with
stronger domestic STI investment in Nigeria, co-financing arrangements, and wider participation by private and
innovation-sector actors. This would increase resilience and reduce vulnerability to external funding fluctuations

Reduce institutional concentration by widening participation

Scenario 2 shows that collaboration may continue without becoming transformative if it remains concentrated in a
limited number of institutions and sectors. To address this structural imbalance, policies should aim to broaden
participation across Nigerian universities, research centres, and innovation hubs, including those outside the most
internationally connected networks. A more inclusive model of participation would strengthen the national
innovation system and improve the developmental reach of the partnership.

Invest in institutional absorptive capacity to support deeper collaboration

The scenarios suggest that the quality of future cooperation depends not only on access to partnerships, but also
on the ability of institutions to absorb, manage, and translate collaborative opportunities into sustained outcomes.
Greater investment is therefore needed in research management systems, postgraduate training, administrative
capability, digital research support, and organisational learning. Strengthening absorptive capacity would help
Nigerian institutions move from peripheral participation toward more substantive roles in joint research and
innovation activities
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Prioritise digital readiness to avoid widening technology gaps

Scenario 1 assumes improvements in digital preparedness and technological capability, whereas Scenario 3
highlights the danger of widening gaps in Al, data systems, and advanced research infrastructure. In response,
future cooperation should place greater emphasis on digital infrastructure, cloud-based research systems, data
governance capacity, and frontier technology readiness. This is essential if Nigeria is to participate more
effectively in technology-intensive and innovation-driven forms of STI collaboration

Embed green transition priorities within long-term co-innovation strategies

The first scenario demonstrates that green transition and digital transformation can become mutually reinforcing
pillars of the partnership when they are strategically integrated. By contrast, the more limited trajectory in
Scenario 2 implies that such collaboration may otherwise remain selective and sector-specific. Policy should
therefore support long-term co-innovation in renewable energy, climate adaptation, sustainable agriculture, and
environmental monitoring, ensuring that green cooperation is institutionalised rather than confined to isolated
initiatives

Expand mobility and research network formation as mechanisms of continuity

Scenario 1 highlights the positive role of researcher mobility, diaspora engagement, and networked collaboration
in deepening institutional ties, while Scenario 3 suggests that cooperation becomes fragile when it depends on
scattered projects and temporary alignments. Both partners should therefore strengthen mobility schemes, joint
postgraduate programmes, collaborative supervision, and interdisciplinary research networks. These mechanisms
would help build trust, circulate expertise, and create more durable foundations for long-term cooperation.

Focus cooperation on challenge-oriented fields with high societal relevance

Across the scenarios, the most sustainable and legitimate forms of collaboration are those linked to areas of
shared developmental importance, including public health, food systems, climate resilience, digital governance,
and inclusive innovation. A stronger challenge-oriented approach would increase the practical relevance of STI
cooperation and improve its contribution to broader development goals. It would also reduce the risk, evident in
Scenario 3, that collaboration becomes reactive, episodic, and disconnected from longer-term transformation

5. Conclusion

This study examined the future trajectory of Nigeria—EU collaboration in science, technology, and innovation
(STI) against the backdrop of increasing global uncertainty and transformation. Using an integrated analytical
framework that combined bibliometric analysis, qualitative content analysis, PEST analysis, and scenario
development, the study demonstrated that Nigeria—EU STI cooperation already rests on an important scientific
and institutional foundation. Existing collaboration is particularly visible in areas such as public health, climate
and sustainability, governance, education, and selected digital and technological fields. However, the analysis also
showed that the future of this partnership will depend not only on the continuation of current research linkages,
but also on the broader political, economic, social, and technological conditions within which such cooperation is
embedded.

The findings revealed that Nigeria—EU STI collaboration is supported by growing policy alignment, expanding
institutional engagement, and shared interests in green and digital transformation. At the same time, the
partnership remains constrained by governance fragmentation, uneven institutional capacity, funding uncertainty,
technological asymmetries, and wider geopolitical pressures. On this basis, the study identified a set of key
drivers of change, including political commitment, funding continuity, institutional and network capacity,
technological readiness, skills development, green transition priorities, and the broader international environment.
These drivers were used to construct three plausible future scenarios: a more strategic and co-innovative pathway,
a selective but uneven pathway, and a fragmented pathway shaped by instability and weakened cooperation, The
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scenarios indicate that the future of Nigeria—EU STI collaboration is neither fixed nor linear. Rather, it will be

shaped by how effectively both partners strengthen institutional coordination, reduce structural asymmetries,

expand participation, and align cooperation with major global transformations, particularly in digitalisation,

artificial intelligence, climate action, and innovation governance. The analysis suggests that the most desirable

trajectory is one in which STI cooperation becomes more institutionalised, inclusive, challenge-oriented, and

development-focused. Under such conditions, the partnership would be better positioned to move beyond

fragmented and project-based engagement toward a more resilient framework of co-innovation capable of
generating scientific, technological, economic, and societal benefits by 2040.

The study also contributes to exisiting literature by demonstrating the analytical value of combining bibliometric
evidence with macro-environmental assessment and scenario planning in the study of international STI
partnerships. Methodologically, this approach makes it possible to connect present collaboration patterns with
long-term strategic uncertainties, thereby offering a more forward-looking basis for analysis than descriptive
mapping alone. Substantively, the study highlights that Nigeria—EU STI relations should be understood not
simply as a matter of scientific cooperation, but as part of a wider process of institution-building, innovation
capacity development, and sustainable transformation within an evolving interregional context. From a policy
perspective, the findings suggest that a stronger future partnership will require sustained political commitment,
more stable and diversified funding, broader institutional inclusion, improved digital and research infrastructure,
stronger absorptive capacity, and a continued focus on challenge-oriented collaboration in fields of shared societal
relevance. Equally important is the need to embed foresight and adaptive governance within bilateral and
interregional STI policy processes. In this sense, the future of Nigeria—EU STI collaboration will depend not only
on preserving existing ties, but on actively shaping the conditions under which cooperation can become more
equitable, strategic, and transformative in the years leading to 2040.
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