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Abstract  
Technology transfer plays a pivotal role in accelerating socio-economic development, especially in 

emerging economies. In Africa, the effective adoption of foreign technologies can drive industrialization, 

job creation, and innovation across critical sectors such as agriculture, health, energy, and education. 

However, the continent faces significant challenges in realizing the full potential of technology transfer. 

These include weak infrastructure, regulatory inconsistencies, limited research capacity, skill gaps, and 

dependence on foreign expertise. Despite these barriers, Africa also stands at the edge of transformative 

growth through strategic partnerships, regional integration, and digital transformation. This paper explores 

the complex landscape of technology transfer in Africa, emphasizing the opportunities, barriers, and threats 

involved. Using case studies and regional examples, the study provides a comprehensive analysis of how 

policy, infrastructure, education, and private-sector collaboration can either foster or hinder progress. 

Furthermore, the paper presents a comparative review of past initiatives and proposes strategic frameworks 

that can enhance technology diffusion in Africa. The research adopts a human-centric, systems-thinking 

approach, drawing insights from interdisciplinary literature and validated reports. We conclude with policy 

recommendations to mitigate risks and unlock Africa’s innovation potential through localized and inclusive 

technology transfer mechanisms. 

Keywords: Technology Transfer, Innovation Ecosystem, Africa Development, Infrastructure, Skill Gap, 
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1. Introduction 

Technology transfer—the dissemination of knowledge, tools, and skills from technologically advanced 

regions to developing countries—has become a strategic pillar for Africa’s socioeconomic transformation. 

It encompasses the flow of innovations, including patents, software, production techniques, and digital 

platforms, to foster industrial growth, research capacity, and entrepreneurship across the continent. With a 

youthful population, rapidly expanding digital infrastructure, and increased regional collaboration, Africa 
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has the potential to leapfrog traditional stages of industrial development by integrating advanced 

technologies across key sectors (Kaplinsky, 2019). Historically, African countries have relied heavily on 

foreign technologies to improve productivity in agriculture, manufacturing, energy, and healthcare 

(Alzouma, 2005). For example, mobile banking systems like Kenya’s M-Pesa demonstrate how adapted 

foreign technologies can revolutionize financial access and empower informal economies (Mas & 

Radcliffe, 2010). Likewise, South Africa’s adoption of renewable energy technologies underscores the 

continent’s role in global sustainability initiatives (McDaid et al., 2016). Despite these successes, systemic 

barriers—such as inadequate infrastructure, fragmented regulatory policies, limited funding for R&D, and 

skill gaps—continue to hinder large-scale and inclusive technology transfer (Kahn, 2022). Several 

multinational initiatives, including the African Continental Free Trade Area (AfCFTA), highlight growing 

regional cooperation aimed at harmonizing policy and fostering cross-border innovation ecosystems 

(Kuhlmann & Agutu, 2019). AfCFTA is envisioned as a catalyst for technology spillover, creating a 

continent-wide market where knowledge, skills, and innovations can flow seamlessly between member 

states (Ackon & Ackon, 2019). From an economic lens, effective technology transfer enables productivity 

gains, employment generation, and the development of local value chains (Kaplinsky, 2013). It supports 

micro, small, and medium-sized enterprises (MSMEs) by providing them with access to modern tools and 

global markets. From a geopolitical standpoint, technology sovereignty is crucial in reducing Africa’s 

dependency on imported solutions and building resilience to global economic shocks (Manya, 2026). 

Despite these potentials, several critical questions remain: How can Africa build a conducive environment 

for sustainable and equitable technology transfer? What institutional reforms are required to overcome 

systemic barriers? How can local innovators be integrated into global value chains without undermining 

indigenous knowledge systems? To answer these questions, this paper presents a comprehensive analysis 

of the technology transfer landscape in Africa by focusing on three key dimensions: opportunities, barriers, 

and threats. 

Opportunities: Examining the sectors and systems where technology transfer has already made measurable 

impact and holds transformative potential. 

Barriers: Identifying systemic, institutional, and infrastructural limitations impeding smooth adoption and 

diffusion of technology. 

Threats: Evaluating long-term risks including economic dependency, environmental degradation, and 

cultural alienation. 

According to the Global Innovation Index (2023), sub-Saharan Africa remains the lowest-ranked region in 

terms of innovation output, despite housing the world’s youngest population. With over 60% of its 

population under 25 and rising unemployment, Africa’s ability to absorb and domesticate technology is a 

pivotal development concern. 

The rest of this paper is structured as follows: Section 2 explores related work, with a focus on historical 

and contemporary models of technology transfer in Africa. Section 3 discusses major opportunities 

available for technology adoption, including case studies. Section 4 analyzes persistent barriers such as 

policy fragmentation, funding deficits, and infrastructural gaps. Section 5 addresses potential threats posed 

by technology dependence and unequal partnerships. Section 6 outlines a framework for enabling 

sustainable technology transfer in Africa through policy, education, and regional integration. Section 7 

concludes with key insights and recommendations for stakeholders. 

2. Related Work 

Over the past two decades, scholars and development practitioners have extensively examined the 

dynamics of technology transfer in the African context. These studies span diverse disciplines, including 

economics, policy analysis, innovation systems, and development studies. A recurring theme in this 

literature is that technology transfer must be contextualized within Africa’s socio-political, infrastructural, 
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and institutional realities (Kahn, 2022). In the early 2000s, scholarship on African innovation systems 

argued that Africa’s innovation trajectory requires not only the importation of technology but also the 

development of indigenous capacity to absorb and adapt those technologies (Ndicu et al., 2024). This 

perspective aligns with the concept of “absorptive capacity” proposed by Cohen and Levinthal (Cohen & 

Levinthal, 1990), which emphasizes the importance of local knowledge systems and institutional readiness 

in the successful adoption of foreign innovations. 

More recent works underscore the role of regional trade blocs, particularly the African Union and AfCFTA, 

in creating enabling environments for technology transfer (Kayizzi-Mugerwa et al., 2014). Regional 

harmonization of intellectual property rights, research standards, and customs regulations can significantly 

reduce the transaction costs associated with cross-border knowledge flows (Jacob & Jacob, 2025). 

Similarly, harmonized educational systems and research networks can help create a more unified African 

innovation ecosystem (Jacob & Jacob, 2025). Studies focusing on sector-specific transfers reveal mixed 

results. In agriculture, for example, the introduction of precision farming tools and improved practices has 

enhanced productivity in several African settings (Djibo & Malam Maman, 2019), but limited rural 

connectivity and social resistance have slowed adoption in other regions (Juma, 2016; Djibo & Malam 

Maman, 2019). In contrast, digital financial technologies have seen widespread success, largely because of 

mobile infrastructure and the relative ease of use for end consumers (Mas & Radcliffe, 2010). 

Healthcare is another critical domain. Technology transfer through partnerships with international NGOs 

and research institutions has supported the development of health surveillance systems, telemedicine, and 

mobile health apps (Adeloye et al., 2017). However, insufficient investment in healthcare infrastructure 

and data governance frameworks often undermines these initiatives (Alegana et al., 2023). Evidence on e-

health coverage in sub-Saharan Africa also shows that policy and implementation gaps remain substantial 

(Adeloye et al., 2017). The private sector has played an increasingly vital role. Innovation hubs across 

African cities often seek to localize global technologies by training local developers and entrepreneurs, 

(Nilsson et al., 2022: Comins & Kraemer-Mbula, 2016). While promising, critics warn that such initiatives 

sometimes replicate neocolonial dynamics where value extraction outweighs knowledge transfer (Bidwell, 

2021). Public-private partnerships (PPPs) have been examined as hybrid models of effective technology 

diffusion. Successful PPPs are typically built on shared governance, long-term commitment, and clearly 

defined deliverables (Chataway et al., 2014). 

On the policy side, UNESCO- and UNCTAD-linked analyses highlight the importance of developing 

Science, Technology, and Innovation (STI) policies aligned with national development strategies 

(Baskaran, 2016: UNCTAD, 2023). As of the past few years, many African countries have launched STI 

policies, but implementation remains inconsistent due to budget constraints and weak institutional capacity 

(Kahn, 2022). Digital sovereignty and cybersecurity are increasingly appearing in academic discourse as 

critical considerations in technology partnerships. African nations must invest in homegrown data 

infrastructure and legal frameworks to mitigate risks of surveillance, data colonization, and cyber 

vulnerabilities (Raha, 2024). Lastly, comparative studies show how other regions leveraged foreign direct 

investment to create local manufacturing clusters, suggesting that Africa could adapt similar strategies by 

combining export zones with industrial training programs (Lee et al., 2018). Overall, the related work 

provides a rich theoretical and empirical foundation. However, there remains a gap in synthesizing this 

knowledge into actionable frameworks that are adaptable across Africa’s diverse economic, linguistic, and 

institutional contexts. This paper aims to fill that gap by integrating lessons from literature with recent 

developments and policy innovations. 

3. Opportunities in Technology Transfer 

Despite challenges, Africa is uniquely positioned to benefit from strategic technology transfer across key 

sectors such as agriculture, healthcare, energy, education, and digital infrastructure. These opportunities 
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can catalyze economic transformation and social progress if harnessed through inclusive and localized 

strategies. 

One of the primary benefits of technology transfer is industrial development. Countries such as Ethiopia 

and Rwanda have leveraged Chinese and European investments to build industrial parks and manufacturing 

clusters equipped with modern technologies (Gebreeyesus, 2016). These zones have enabled local firms to 

access global production systems, enhance product quality, and create jobs. Africa’s integration into the 

Fourth Industrial Revolution (4IR) also opens doors to automation, 3D printing, Internet of Things (IoT), 

and artificial intelligence (AI). For instance, South Africa has launched national discussions on 4IR to 

identify how AI and robotics can be applied in mining, logistics, and health sectors (Sutherland, 2020). 

Agriculture remains the backbone of most African economies. With the support of international research 

centers, several countries have introduced technologies such as drones for crop monitoring, remote sensors, 

and precision irrigation (Djibo & Malam Maman, 2019). The transfer of agricultural innovations such as 

climate-smart practices, improved inputs, and locally adapted agritech solutions has strengthened resilience 

and productivity in multiple contexts (Djibo & Malam Maman, 2019: Mugabe, 2020). These innovations 

have contributed to higher yields and climate resilience. For example, Tanzania’s adoption of climate-smart 

agriculture technologies has increased productivity in pilot areas (Mugabe, 2020) 

With over 600 million people lacking electricity access, renewable energy presents a transformative 

opportunity. International collaborations have enabled the transfer of solar mini-grid technologies, wind 

turbines, and smart energy meters. The International Renewable Energy Agency (IRENA) reports sustained 

growth in renewable deployment across Africa (IRENA, 2022).  Fig. 1 shows the exponential growth in 

renewable energy deployment across key African regions. 

 

Fig. 1: Growth in Installed Renewable Capacity in Africa (2013–2022)  

Source: IRENA (2023) 

Mobile technology transfer is perhaps Africa’s most successful example. Kenya’s M-Pesa platform, 

developed in collaboration with Vodafone UK, enabled millions to access banking services without 

traditional infrastructure (Mas & Radcliffe, 2010). This model has since been replicated in Tanzania, 

Ghana, and beyond. Tech hubs like Nigeria’s Yaba Valley and Kenya’s Silicon Savannah are incubating 

startups with support from accelerators, local ecosystems, and regional innovation networks (Comins & 

Kraemer-Mbula, 2016). These hubs foster digital entrepreneurship through mentorship, seed funding, and 

exposure to international markets. 

Through international academic collaboration and mutual-learning partnerships, African universities are 

increasingly receiving curriculum support, faculty exchange opportunities, and innovation-oriented lab 
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exposure (Nilsson et al., 2022). These collaborations improve science, technology, engineering, and 

mathematics (STEM) education and support innovation ecosystems. Additionally, e-learning platforms are 

transferring educational technology to underserved communities. For example, Rwanda’s Smart Classroom 

program combines connectivity and devices to enhance rural education access (Nganga et al., 2026). 

Table 1 summarizes the major sectors in which technology transfer is generating measurable opportunities 

in Africa, along with the dominant transfer mechanisms, expected development gains, and key 

implementation constraints. Table 2 presents illustrative country and regional cases that demonstrate how 

technology transfer can produce development gains when adaptation, policy support, and institutional 

coordination are present. 

Table 1. Technology transfer opportunities across key sectors in Africa 

Sector Type of transferred 

technology 

Representative African 

application 

Main opportunity created Key implementation 

constraint 

Agriculture Precision farming 

tools, mobile advisory 

systems, improved 

inputs, climate-smart 

practices 

Digital advisory 

services, irrigation 

optimization, yield 

monitoring 

Higher productivity, 

resilience, food security 

Low extension 

capacity, affordability, 

rural connectivity gaps 

Healthcare e-Health platforms, 

telemedicine systems, 

digital diagnostics, 

health data systems 

Remote consultations, 

digital health records, 

diagnostic support 

Expanded access, better 

service coordination, 

stronger public health 

response 

Weak infrastructure, 

limited 

interoperability, skills 

shortages 

Energy Renewable energy 

technologies, mini-

grids, solar systems, 

smart metering 

Solar deployment, 

decentralized rural 

electrification, energy 

access expansion 

Energy inclusion, cleaner 

growth, lower dependence 

on fossil fuels 

Financing constraints, 

maintenance capacity, 

policy inconsistency 

Education Smart classrooms, 

digital learning 

systems, online 

content platforms 

Connected classrooms, 

blended learning, 

remote training 

Better educational reach, 

skill formation, inclusion 

Unequal access, 

device shortages, 

teacher preparedness 

Finance Mobile money, fintech 

platforms, digital 

payment systems 

Mobile banking, SME 

transactions, digital 

financial inclusion 

Inclusion of underserved 

populations, 

entrepreneurship support, 

market expansion 

Regulatory 

fragmentation, 

cybersecurity 

concerns, trust deficits 

Manufacturing 

and MSMEs 

Production tools, 

process know-how, 

quality systems, 

business platforms 

Technology upgrading 

in SMEs and local 

value chains 

Productivity gains, 

competitiveness, local 

value addition 

Capital shortages, 

weak absorptive 

capacity, limited R&D 

support 

 

Table 2. Selected country and regional examples of technology transfer in Africa 

Country/Region Initiative or 

technology domain 

Transfer mechanism Development outcome Main limitation 

Kenya Mobile money and 

digital financial 

platforms 

Adaptation of digital 

payment infrastructure to 

local market needs 

Expanded financial 

access and support for 

informal economies 

Regulatory evolution 

and digital trust 

requirements 

South Africa Renewable energy 

technologies 

Public procurement, foreign 

technology sourcing, local 

implementation partnerships 

Progress in clean 

energy deployment and 

sustainability transition 

Uneven socio-

economic spillovers 

and implementation 

gaps 

AfCFTA region Cross-border 

innovation and trade 

facilitation 

Regional policy 

harmonization and market 

integration 

Greater potential for 

technology spillover 

Uneven institutional 

capacity across 

member states 
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and continental 

knowledge exchange 

Rwanda Smart classroom 

and digital 

education models 

Education technology 

adoption through public 

sector coordination 

Improved digital 

learning readiness and 

educational 

modernization 

Infrastructure and 

equity gaps between 

regions 

Ethiopia Industrial policy-

linked technology 

upgrading 

Strategic policy support and 

sector-focused industrial 

learning 

Increased prospects for 

localized production 

capability 

Dependence on 

broader institutional 

capacity and financing 

Southern Africa 

innovation hubs 

Innovation networks 

and startup 

ecosystems 

Research collaboration, 

entrepreneurship support, and 

applied knowledge exchange 

Stronger local 

experimentation and 

enterprise formation 

Urban concentration 

and uneven national 

reach 

4. Barriers to Effective Technology Transfer 

While the potential for technology transfer in Africa is substantial, numerous barriers limit its effectiveness 

and sustainability. These challenges range from infrastructural inadequacies to institutional weaknesses, 

policy fragmentation, and human capital deficits. 

In many African regions, basic infrastructure such as electricity, roads, and internet connectivity is 

unreliable or absent. Infrastructure deficits continue to constrain technology-dependent industries and deter 

both domestic innovation and foreign direct investment (Mustapha, 2025). Poor transportation 

infrastructure also hinders the movement of goods, people, and services required for industrial growth. For 

instance, transporting machinery or precision equipment to remote or rural areas remains prohibitively 

expensive and logistically complex (Mustapha, 2025). 

Africa’s diversity of legal systems, languages, and policy environments presents a major obstacle to 

harmonized technology transfer. The continent consists of 54 countries with differing intellectual property 

laws, trade regulations, and investment codes. This lack of standardization leads to high transaction costs 

and discourages multinational corporations from investing in cross-border technology transfer (Kayizzi-

Mugerwa et al., 2014; Jacob & Jacob, 2025). In addition, slow and inconsistent policy implementation 

often results from limited administrative capacity or political instability. Several national strategies for 

Science, Technology, and Innovation (STI) remain underfunded or weakly enforced (Kahn, 2022: 

UNCTAD, 2023). Fig. 2 illustrates how divergent regulations affect technology diffusion across African 

regional blocs. 

 

Fig. 2: Fragmented Policy Landscape Across African Trade Regions 

Source: Adapted from African STI and regional integration literature 
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While technology transfer often involves the physical movement of tools and processes, it critically 

depends on the local capacity to understand, adapt, and improve upon imported technologies. Across 

Africa, R&D investment remains comparatively low and institutional innovation capacity remains uneven 

(Kahn, 2022; Di Battista et al., 2023). Universities and research institutions face chronic underfunding, brain 

drain, and limited collaboration with industry. Africa’s share of global research output also remains modest 

in comparative terms (Sooryamoorthy et al., 2021). Without strong R&D ecosystems, technology transfer 

risks becoming one-sided, with minimal value addition or contextual adaptation. 

A key component of technology adoption is a skilled and adaptable workforce. Unfortunately, many 

African education systems are misaligned with market needs, emphasizing theory over practice and 

offering limited exposure to STEM and vocational training (Nilsson et al., 2022). The World Economic 

Forum estimates substantial skill gaps affecting youth readiness for future employment in technology-

driven sectors (Di Battista et al., 2023). Even where advanced training is available, migration patterns often 

favor talent drain, with many skilled professionals relocating abroad in search of better opportunities 

(Darkwa, 2018). 

Technology providers are often hesitant to transfer core innovations to African partners due to weak 

enforcement of intellectual property rights. Concerns around standards, governance, and legal predictability 

can undermine investor confidence (Jacob & Jacob, 2025). Moreover, trust deficits between African 

governments and foreign technology providers—stemming from past exploitative partnerships—continue 

to challenge collaborative innovation (Bidwell, 2021). Without transparency, equitable benefit-sharing, and 

community involvement, technology transfer efforts may face resistance or backlash. Table 3 synthesizes 

the principal barriers to technology transfer in Africa by linking each constraint to its underlying cause, 

practical consequence, and possible policy response. 

Table 3. Major barriers to technology transfer in Africa 

Barrier Underlying cause Immediate effect Long-term 

consequence 

Possible response 

Weak 

infrastructure 

Limited broadband, 

unreliable electricity, 

transport bottlenecks 

Slow deployment 

and high 

operating costs 

Unequal diffusion 

of technology 

across regions 

Infrastructure 

investment, 

decentralized energy, 

broadband expansion 

Regulatory 

fragmentation 

Inconsistent laws, 

slow approvals, 

uneven standards 

Delayed market 

entry and 

uncertain 

compliance 

Reduced investor 

confidence and 

weak cross-border 

scaling 

Harmonized standards, 

streamlined approvals, 

regional coordination 

Limited R&D 

capacity 

Low research 

spending, weak 

university-industry 

links, underfunded 

labs 

Low adaptation 

and localization 

capability 

Persistent 

technological 

dependence 

Research grants, 

stronger innovation 

systems, industry-

academia partnerships 

Skill mismatch Education systems 

poorly aligned with 

labor-market needs 

Low absorptive 

capacity and poor 

adoption 

outcomes 

Weak domestic 

innovation 

ecosystem 

Curriculum reform, 

vocational training, 

digital upskilling 

IP and trust 

deficits 

Weak enforcement, 

fear of imitation, 

exploitative 

partnership history 

Reluctance to 

share core 

technologies 

Shallow 

partnerships and 

reduced knowledge 

transfer 

Better legal safeguards, 

transparent contracts, 

equitable benefit-sharing 

Financial 

barriers 

Limited access to 

capital, high 

borrowing costs, urban 

funding concentration 

Low startup 

adoption and 

weak SME 

upgrading 

Innovation 

inequality and slow 

scaling 

Development finance, 

blended finance, SME 

innovation support 
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Access to capital remains a persistent issue for startups and small businesses that seek to adopt or localize 

advanced technologies. Evidence from Africa shows that financing constraints remain a major challenge 

for SMEs and job creation (Brixiová et al., 2020). Moreover, expensive borrowing conditions can make 

innovation prohibitively costly. While global donors and impact investors have supported African 

innovation hubs, funding remains concentrated in a few urban centers, with rural and marginalized areas 

often left behind (Comins & Kraemer-Mbula, 2016). 

5. Threats Associated with Technology Transfer 

While technology transfer has enormous transformative potential for Africa, it also carries inherent risks 

that can undermine sovereignty, sustainability, and social cohesion if not carefully managed. These threats 

include over-dependence on foreign providers, exploitation of local resources, environmental harm, and 

cultural disruption. 

One of the major threats of poorly managed technology transfer is the risk of dependency. If African 

countries rely entirely on imported systems, expertise, and support services, they may lose the ability to 

innovate independently or respond locally to emerging challenges (Nwosu, 2025). For example, the spread 

of externally supplied smart systems and surveillance infrastructures can create long-term dependence 

where source code, upgrades, and maintenance remain controlled elsewhere (Abdulmumin & Umar, 2025). 

This scenario limits national control over critical infrastructure and increases vulnerability to political or 

economic shifts in the provider country. 

Imbalanced partnerships are another significant concern. In many cases, foreign firms establish operations 

in Africa to access cheap labor or natural resources without genuinely transferring knowledge or skills to 

the local workforce (Bidwell, 2021). This undermines the developmental purpose of technology transfer 

and reinforces historical patterns of resource extraction and economic subordination. Critiques of some 

renewable energy transitions similarly warn that projects can prioritize external interests over local African 

development needs (Rihi, 2026). 

The transfer of inappropriate or environmentally damaging technologies poses long-term ecological threats. 

For instance, the introduction of certain chemical-intensive farming practices and pesticides from 

industrialized countries has led to soil degradation and water pollution in some African settings (Awazi et 

al., 2025). Similarly, large-scale e-waste dumping—sometimes disguised as second-hand technology 

transfer—has become a pressing issue in countries like Ghana and Nigeria (Maes & Preston-Whyte, 2022). 

As African nations digitize more of their infrastructure—ranging from healthcare and education to banking 

and smart governance—they become more exposed to data-related risks. The lack of robust local data 

protection laws makes many African systems vulnerable to surveillance, manipulation, or data extraction 

by foreign technology companies (Raha, 2024: Aker & Mbiti, 2010). The concept of "data colonialism" 

refers to the asymmetric control over digital information by global tech giants based in the Global North, 

which may harvest, process, and profit from African data without fair compensation or accountability 

(Couldry & Mejias, 2019). Table 4 identifies the major strategic threats associated with poorly governed 

technology transfer and highlights the policy logic needed to mitigate them. 

Technology that is not culturally adapted can lead to resistance or social disruption. For instance, imported 

educational tools and learning platforms may overlook indigenous knowledge systems, local languages, 

and pedagogical traditions (Bidwell, 2021; Nganga et al., 2026). There is also the danger of digital norms—

such as Western-style surveillance capitalism or individualism—being imposed through apps and 

algorithms that do not align with African community-based values (Okyere-Manu, 2021). This can create 

identity tensions, erode local traditions, and breed mistrust toward innovation. 
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Table 4. Strategic threats associated with poorly managed technology transfer 

Strategic threat How the threat 

emerges 

Likely 

consequence 

Example in 

African context 

Mitigation approach 

Dependency on 

foreign providers 

Imported systems 

are adopted without 

local technical 

mastery 

Reduced 

sovereignty and 

weak domestic 

innovation 

Reliance on external 

providers for 

software updates and 

system maintenance 

Local capacity 

building, source access 

clauses, domestic 

training pipelines 

Unequal 

partnerships 

Foreign firms 

capture value 

without transferring 

skills or knowledge 

Limited local 

learning and weak 

industrial 

upgrading 

Resource- or labor-

seeking partnerships 

with shallow 

knowledge diffusion 

Technology transfer 

requirements, local 

content provisions, 

stronger contracts 

Data colonialism 

and digital 

control 

External actors 

dominate data 

infrastructures and 

analytics systems 

Loss of control 

over strategic 

digital assets 

Dependence on 

foreign digital 

platforms and opaque 

data practices 

Data governance, 

sovereign digital 

infrastructure, legal 

oversight 

Environmental 

harm 

Technology 

deployment ignores 

lifecycle 

sustainability 

Pollution, waste 

burdens, and 

ecological damage 

Improper disposal of 

imported electronic 

equipment 

Circular economy 

policies, e-waste 

regulation, green 

procurement 

Cultural and 

social disruption 

Imported systems 

are applied without 

local adaptation 

Resistance, 

exclusion, and 

social 

misalignment 

Low uptake of 

technologies not 

designed for local 

practices 

Participatory design, 

contextual adaptation, 

community engagement 

Digital 

authoritarian 

misuse 

Surveillance and 

control tools are 

imported without 

safeguards 

Rights risks and 

weakened 

democratic 

accountability 

Security 

technologies 

deployed without 

adequate oversight 

Rights-based 

governance, 

transparency, judicial 

and civic oversight 

 

6. Strategic Framework for Effective Technology Transfer in Africa 

To harness the full benefits of technology transfer while mitigating associated risks, African nations must 

adopt a comprehensive and context-sensitive strategy. This strategy should integrate policy coherence, 

regional collaboration, investment in infrastructure and human capital, and stronger public-private 

partnerships. 

The foundation of effective technology transfer lies in robust national innovation systems (NIS). These 

systems encompass universities, research institutes, government agencies, and the private sector working 

collaboratively to adapt and improve imported technologies (Baskaran, 2016; Kahn, 2022). Governments 

must prioritize investment in R&D, incentivize academic-industry collaboration, and ensure that 

technology policies are aligned with national development plans. Several African countries have launched 

innovation councils and STI policies, but sustained funding, monitoring mechanisms, and inter-ministerial 

coordination are needed to make these systems operationally effective (UNCTAD, 2023; Kahn, 2022). 

The transfer of technology is only impactful if the recipient population can effectively absorb and utilize 

it. This requires significant investment in education, particularly in science, technology, engineering, and 

mathematics (STEM) fields. Curricula should be reformed to emphasize hands-on learning, critical 

thinking, and problem-solving tailored to local contexts (Nilsson et al., 2022; Di Battista et al., 2023). 

Vocational training programs and technical colleges also play a crucial role, particularly for young people 

entering labor markets. A coordinated effort between education ministries, industry bodies, and 

international donors can bridge the current skills gap.  Fig. 3 illustrates a strategic skills pipeline for 

technology absorption. 
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Fig. 3: Skills Pipeline for Technology Transfer and Absorption 

The African Continental Free Trade Area (AfCFTA) provides a historic opportunity to create a unified 

technology market. Harmonizing intellectual property regulations, customs procedures, and technical 

standards across member states would reduce transaction costs and encourage cross-border innovation 

(Ackon & Ackon, 2019; Jacob & Jacob, 2025). Regional economic communities such as ECOWAS and 

SADC can coordinate pilot programs in technology transfer and facilitate joint research initiatives. For 

instance, a regional database of technology needs and solutions can match innovators with adopters across 

borders. Summary table listing common policy challenges and solutions by region (e.g., West Africa, East 

Africa) in Table 5. 

Table 5: Common policy challenges and solutions by region 
Region Key Policy Barrier Suggested Policy Action 

West Africa Lack of IP protection Regional IP harmonization via 

ECOWAS 

East Africa R&D underfunding Public-private AI research grants 

Southern Africa Skills mismatch AI & STEM curriculum alignment 

in schools 

Infrastructure remains the bedrock for successful technology deployment. Governments must prioritize 

national broadband plans, clean energy grids, and smart transportation systems. Development banks and 

foreign investors can support these projects through concessional finance and public-private partnerships 

(Mustapha, 2025). In rural areas, decentralizing infrastructure through solar microgrids and wireless 

internet towers can empower local entrepreneurs and reduce urban migration pressures. 

Well-designed PPPs can unlock private capital and expertise while ensuring public interest is safeguarded. 

Innovation partnerships between universities, public agencies, and private actors can accelerate applied 

solutions in healthcare, agriculture, and urban systems (Nilsson et al., 2022; Chataway et al., 2014). 

However, contracts must include technology licensing terms, capacity-building components, and sunset 

clauses to avoid indefinite dependence on foreign partners. Transparency, fair value sharing, and strong 

accountability mechanisms are key. 

One of the most pressing challenges to sustainable technology transfer in Africa is the persistent talent 

drain, often referred to as “brain drain,” where skilled professionals leave the continent in pursuit of better 

opportunities abroad. Simultaneously, large segments of African youth remain under-skilled or excluded 

from participating in emerging technology-driven sectors due to gaps in education, training, and access. To 

address this, African governments and institutions must adopt a dual strategy: retain and reintegrate talent, 
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and equip the next generation with future-ready skills (Di Battista et al., 2023; Darkwa, 2018). Table 6 

presents a strategic policy framework for enabling sustainable technology transfer in Africa by aligning 

institutional priorities, policy tools, and implementation actors. 

Table 6. Strategic policy framework for enabling sustainable technology transfer in Africa 

Strategic pillar Main policy 

objective 

Core instruments Lead actors Expected 

development effect 

Regulatory 

harmonization 

Reduce 

fragmentation and 

support cross-

border innovation 

Standardized IP rules, 

customs coordination, 

technical standard 

alignment 

African Union, 

RECs, national 

ministries 

Lower transaction costs 

and stronger regional 

innovation flows 

Infrastructure 

expansion 

Enable reliable 

deployment and 

diffusion of 

technology 

Broadband rollout, 

clean energy systems, 

logistics modernization 

Governments, 

development 

banks, private 

investors 

Greater access, lower 

cost, wider geographic 

inclusion 

Research and 

localization 

Improve absorptive 

capacity and 

domestic 

adaptation 

R&D grants, 

innovation labs, 

university-industry 

partnerships 

Universities, 

research councils, 

firms 

Stronger local 

problem-solving and 

value addition 

Skills and talent 

development 

Build a future-

ready workforce 

and reduce talent 

drain 

Curriculum reform, 

STEM training, 

vocational pathways, 

diaspora programs 

Education 

ministries, 

universities, 

private sector 

Higher employability, 

reduced dependency, 

stronger innovation 

capacity 

Inclusive public-

private 

partnerships 

Balance private 

expertise with 

public 

development goals 

Co-development 

agreements, licensing 

terms, accountability 

clauses 

Governments, 

firms, civil 

society, 

universities 

More equitable 

partnerships and 

stronger local learning 

outcomes 

Digital and 

ethical 

governance 

Protect 

sovereignty, trust, 

and long-term 

legitimacy 

Data governance, 

transparency rules, 

ethical AI safeguards, 

cybersecurity standards 

Legislators, 

regulators, public 

institutions 

Safer and more 

legitimate technology 

adoption 

To test and localize emerging technologies, countries can set up innovation sandboxes—controlled 

environments where startups and regulators co-develop legal frameworks. More broadly, digital finance 

and mobile-technology ecosystems in Africa show how locally adapted experimentation can accelerate 

adoption when supported by enabling institutions (Mas & Radcliffe, 2010; Aker & Mbiti, 2010). 

Additionally, innovation zones and tech parks provide spaces for incubators, labs, and investor meetings. 

These zones should prioritize African-owned tech ventures and scalable, locally relevant solutions (Comins 

& Kraemer-Mbula, 2016). 

7. Conclusion 

Technology transfer stands as one of Africa’s most promising pathways to achieve sustainable 

development, inclusive economic growth, and global competitiveness. Across sectors like agriculture, 

healthcare, energy, and education, technology adoption has already begun reshaping the landscape—

fostering innovation hubs, improving livelihoods, and enabling leapfrogging of traditional developmental 

stages. Yet, these advances are tempered by persistent barriers including infrastructural gaps, regulatory 

fragmentation, limited R&D capacity, and mismatches in education and skills. Moreover, the risks 

associated with unequal partnerships, over-dependence on foreign entities, and environmental or cultural 

misfits highlight the need for African-led, values-driven approaches to technology integration. If not 

addressed strategically, technology transfer may replicate historical asymmetries under a digital guise, 

leading to new forms of dependency and underdevelopment. This paper has proposed a framework centered 

on strengthening national innovation systems, building human capital, harmonizing regional policies, 

investing in infrastructure, and fostering inclusive public-private partnerships. Leveraging initiatives like 
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the African Continental Free Trade Area (AfCFTA) and regional economic communities can further 

accelerate cross-border technology flow and foster a homegrown innovation culture. African policymakers 

must treat technology transfer not as a transactional exchange, but as a generational transformation strategy. 

The time to act is now—by building capacity, protecting digital sovereignty, and embracing inclusive, 

ethical AI policies. Ultimately, the success of technology transfer in Africa hinges not only on importing 

tools and platforms but also on nurturing ecosystems where knowledge is shared, localized, and co-created. 

By embedding equity, capacity-building, and sustainability into every stage of technology deployment, 

Africa can shape its own digital future—on its own terms. 
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