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Artificial intelligence (AI) is increasingly deployed in agriculture and health across Sub-Saharan Africa, promising to enhance productivity, improve diagnostics, and strengthen decision-making in contexts characterized by resource constraints and systemic vulnerabilities. This critical review examines AI-driven interventions in these sectors through the lenses of governance, ethics, and philanthropic influence. It highlights the potential benefits of AI, including improved smallholder decision-making, climate resilience, early disease detection, and health system efficiency. At the same time, the review identifies key challenges, including regulatory and institutional capacity gaps, algorithmic bias, data governance concerns, and inequities in access. The role of philanthropic organizations is examined critically, emphasizing their dual function as enablers of innovation and shapers of agendas that may not fully align with local priorities or long-term sustainability. The article argues that the transformative potential of AI in Sub-Saharan Africa depends on robust, context-sensitive governance frameworks, ethical design that foregrounds equity and local relevance, and accountable philanthropic engagement that supports capacity building and system strengthening. The review concludes by outlining future research directions and policy implications aimed at promoting responsible, inclusive, and sustainable AI adoption in the region.
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1. Introduction
1.1 Background and Rationale
Artificial intelligence has emerged as a central technological force shaping contemporary agricultural and health systems worldwide. Advances in machine learning, computer vision, and data-driven decision support have accelerated the deployment of AI-enabled tools for crop monitoring, disease surveillance, diagnostics, and health system management[1]. Globally, these technologies are often framed as efficiency-enhancing and transformative, capable of addressing persistent development challenges through automation, predictive analytics, and real-time data integration[2]. In Sub-Saharan Africa, this narrative has gained particular prominence given the region’s disproportionate burden of food insecurity, climate variability, infectious and non-communicable diseases, and chronic shortages in skilled agricultural and health workforces[3]. Proponents argue that AI offers an opportunity for digital leapfrogging, enabling countries to bypass legacy infrastructure constraints and rapidly modernize critical sectors[4,5].
However, these optimistic projections coexist with profound structural challenges, including limited digital infrastructure, uneven access to reliable data, constrained regulatory capacity, and deep socioeconomic inequalities.[6]. The expansion of AI-driven interventions in the region has been accompanied by growing involvement of philanthropic organizations, development partners, multinational technology firms, and public–private partnerships. While these actors play a significant role in financing innovation, shaping research agendas, and facilitating scale-up, their influence also raises important questions about power, accountability, and alignment with local priorities.[7].
1.2 Problem Statement
Despite increasing investment and experimentation, there remains a marked tension between the promises of AI and the lived realities of agricultural producers and health systems in Sub-Saharan Africa. Governance frameworks tailored to the deployment of AI in low-resource contexts are often underdeveloped or fragmented, leaving critical gaps in regulation, oversight, and accountability. Ethical risks are particularly salient, including exploitative data practices, algorithmic bias arising from non-representative datasets, exclusion of marginalized populations, and forms of digital colonialism that concentrate value and control outside the region. Moreover, the role of philanthropy in shaping AI trajectories in agriculture and health has received limited critical scrutiny, particularly with respect to agenda-setting, sustainability, and responsibility for unintended harms.
1.3 Aim and Scope of the Review
This review critically examines AI-driven agricultural and health interventions in Sub-Saharan Africa through the lenses of governance, ethics, and philanthropic influence. By analyzing agriculture and health as interconnected systems that share data infrastructures, institutional arrangements, and equity concerns, the article seeks to illuminate cross-cutting challenges and opportunities. The review proceeds by situating AI within broader political and ethical frameworks, examining sector-specific applications, and assessing the implications of philanthropic engagement for responsible and context-sensitive AI governance in the region.

2. Conceptual and Theoretical Frameworks
2.1 Artificial Intelligence for Development Paradigm
The concept of Artificial Intelligence for Development has evolved from earlier information and communication technology for development frameworks that emphasized digital tools as catalysts for socioeconomic progress. AI4D extends these ideas by positioning advanced computational systems as instruments for accelerating development outcomes through prediction, automation, and optimization. Within this paradigm, artificial intelligence is frequently portrayed as a means of advancing the Sustainable Development Goals, particularly those related to food security, health, poverty reduction, and climate resilience in Sub-Saharan Africa[8]. Applications such as precision agriculture, disease surveillance, and decision support systems are often framed as cost-effective solutions capable of overcoming human resource constraints and improving service delivery at scale[9].
Nevertheless, the AI4D paradigm has attracted sustained critique within development studies. Scholars have cautioned against techno-solutionism, wherein complex social, political, and economic challenges are reduced to technical problems amenable to algorithmic fixes. This critique highlights the risk that AI-driven interventions may obscure structural determinants of inequality, divert attention from systemic reforms, and prioritize measurable technological outputs over socially grounded outcomes.[10].
2.2 Governance and Political Economy of Artificial Intelligence
Understanding AI as a socio-technical system requires situating it within broader political and economic power relations. Artificial intelligence does not operate in isolation but is embedded in global networks of data extraction, infrastructure provision, and expertise production. These networks are characterized by pronounced asymmetries between the Global North and Sub-Saharan Africa, particularly in terms of data ownership, cloud infrastructure, computational capacity, and technical labor. As a result, much of the value generated by AI systems deployed in African contexts is captured by external actors, reinforcing existing patterns of dependency.[11].
Governance challenges are further compounded by regulatory capacity gaps across many countries in the region. National institutions often lack the technical expertise, legal frameworks, and enforcement mechanisms necessary to oversee complex AI systems. This creates regulatory vacuums in which private and philanthropic actors exercise disproportionate influence over standards, priorities, and accountability mechanisms.[12].
2.3 Ethical Frameworks Relevant to Sub-Saharan Africa
Ethical analysis of AI interventions in Sub-Saharan Africa is commonly grounded in principles such as justice, beneficence, non-maleficence, autonomy, and accountability. While these principles provide a valuable normative foundation, their application is frequently shaped by ethical models developed in high-income settings. Such models may inadequately capture local realities, including communal decision-making traditions, resource constraints, and historical experiences of exploitation.
Emerging concepts such as digital colonialism, data sovereignty, and contextual ethics offer more situated approaches to evaluating AI in the region. These perspectives foreground questions of control, ownership, and power, emphasizing the need for ethical frameworks that are responsive to local social, cultural, and political contexts rather than universally imposed norms.[13].
Figure 1 illustrates the power dynamics among governments, donors, technology firms, and communities in AI-driven agriculture and health interventions in Sub-Saharan Africa, highlighting flows of funding, policy influence, data, and feedback.”
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Figure 1. Power Flows Among Governments, Donors, Technology Firms, and Communities in AI Systems. This figure illustrates the governance relationships and power dynamics among governments, philanthropic organizations, technology firms, and communities involved in AI-driven agricultural and health interventions in Sub-Saharan Africa. Solid arrows represent funding, agenda-setting, and regulatory influence, while dashed arrows indicate data, feedback, and accountability flows. The framework highlights asymmetries in influence and control that shape how AI systems are designed, deployed, and governed, providing a conceptual lens for the ethical and governance challenges examined in this review.
3. AI-Driven Agricultural Interventions in Sub-Saharan Africa
Artificial intelligence has increasingly been positioned as a transformative tool for addressing long-standing challenges in agricultural production and food systems across Sub-Saharan Africa. A wide range of AI-enabled applications has emerged, particularly in the domain of precision agriculture. Computer vision systems are being used to detect crop diseases and pest infestations through mobile phone images, enabling earlier intervention and potentially reducing yield losses. Machine learning models are also deployed for yield prediction and weather forecasting, drawing on satellite imagery and climatic data to support anticipatory decision-making. In parallel, digital advisory platforms provide tailored recommendations to smallholder farmers on planting schedules, fertilizer use, and pest management, while AI-supported supply chain tools seek to improve logistics, reduce post-harvest losses, and enhance market access.[14].
Empirical studies and pilot programs suggest that these interventions can offer tangible benefits when appropriately designed and implemented. AI-driven tools have the potential to improve the quality and timeliness of decision-making among smallholder farmers, particularly in contexts characterized by climatic uncertainty and limited access to extension services. Early warning systems informed by predictive analytics may strengthen climate resilience by enabling proactive responses to droughts, floods, and disease outbreaks. In some cases, productivity gains and income stabilization have been reported, especially where digital tools are combined with complementary investments in inputs, training, and market linkages.[15].
Despite these opportunities, the governance and ethical challenges associated with agricultural AI in the region are substantial. Data used to train and operate AI systems is often extracted from smallholder farmers with limited transparency regarding consent, ownership, or benefit-sharing[16]. The underrepresentation of local crops, agroecological conditions, and indigenous farming practices in training datasets can result in algorithmic bias, reducing the accuracy and relevance of AI-generated recommendations. Access to AI-enabled agricultural tools is also uneven, with gender, literacy, and socioeconomic status shaping who is able to benefit, thereby risking the reinforcement of existing inequalities. Regulatory oversight of agritech platforms remains weak in many countries, particularly with respect to cross-border data flows and the accountability of private providers.[17].
Philanthropic organizations play a prominent role in shaping the agricultural AI landscape in Sub-Saharan Africa. Through funding pilot projects, innovation hubs, and research collaborations, philanthropic actors often act as catalysts for experimentation and early adoption. However, their influence extends beyond financing to include agenda-setting and decisions about which technologies are scaled and where. Concerns persist regarding the sustainability of AI-driven agricultural interventions once donor support ends, as well as the extent to which philanthropic priorities align with national agricultural strategies and the long-term needs of smallholder farmers[18].

4. AI-Driven Health Interventions in Sub-Saharan Africa
Artificial intelligence has gained increasing traction within health systems across Sub-Saharan Africa, where longstanding constraints in human resources, infrastructure, and service delivery have created a receptive environment for digital innovation. AI-enabled diagnostic tools represent one of the most visible areas of application. Machine learning algorithms are being deployed in radiology and pathology to assist in the interpretation of medical images, while pattern recognition systems are used to support the detection of infectious diseases such as tuberculosis, malaria, and emerging viral outbreaks. Beyond diagnostics, clinical decision support systems integrate patient data with evidence-based guidelines to aid clinicians in treatment planning. AI-driven disease surveillance and outbreak prediction platforms leverage real-time data streams to enhance public health preparedness, and digital triage and telemedicine tools seek to expand access to care in underserved and remote settings.[19].
These applications are frequently justified by their potential to strengthen health system performance. In contexts marked by shortages of skilled health professionals, AI tools are positioned as augmentative technologies capable of supporting clinical decision-making and reducing diagnostic delays.[20]. Early detection and continuous disease monitoring may contribute to improved patient outcomes and more effective management of both communicable and non-communicable diseases. At the system level, predictive analytics and automation are promoted as mechanisms for improving efficiency, optimizing resource allocation, and supporting data-informed planning in resource-constrained environments.[21].
At the same time, the deployment of AI in health raises significant ethical and governance concerns. Patient data privacy and informed consent are persistent challenges, particularly where health information systems are fragmented, and data protection regulations are weak or unevenly enforced. Bias embedded in training datasets, often derived from populations outside the region, can compromise diagnostic accuracy and exacerbate health disparities through misclassification or underdiagnosis. Regulatory oversight of AI-based clinical tools remains limited in many Sub-Saharan African countries, creating uncertainty regarding safety, efficacy, and liability. There is also concern that AI systems may be introduced as substitutes for, rather than supports to, human expertise, potentially undermining clinical judgment and professional autonomy.[22].
Philanthropic organizations and external donors exert substantial influence over the development and deployment of health-related AI interventions in the region. Global health foundations and development agencies frequently fund disease-specific AI tools aligned with vertical programming priorities, such as maternal health or infectious disease control. While these investments can accelerate innovation, they may also contribute to fragmentation and misalignment with national health strategies. Accountability mechanisms are often diffuse, and local health authorities may have limited capacity to shape or sustain AI initiatives once external funding cycles conclude[23].
5. Cross-Cutting Governance Challenges
The expansion of artificial intelligence across agricultural and health sectors in Sub-Saharan Africa has exposed a set of governance challenges that cut across institutional, legal, and technical domains. These challenges are not confined to individual applications but reflect broader structural limitations in the governance ecosystems within which AI systems are introduced and maintained.[14].
Regulatory and institutional capacity gaps remain a central concern. In many countries across the region, AI-specific policies are either fragmented across multiple sectors or absent, leaving uncertainty regarding standards for development, deployment, and oversight. Existing legal frameworks, often designed for conventional information technologies, are ill-equipped to address the dynamic and opaque nature of AI systems. Regulatory bodies frequently lack the technical expertise necessary to evaluate algorithmic performance, assess risk, or enforce compliance, resulting in a reliance on voluntary guidelines or externally developed standards. This dependence on international certifications and norms, while providing short-term legitimacy, may limit the ability of local institutions to assert context-sensitive regulatory authority.[19].
Data governance and sovereignty constitute another critical cross-cutting challenge. Agricultural and health AI systems rely heavily on large volumes of sensitive data, raising fundamental questions about ownership, control, and value capture. In many cases, data generated within Sub-Saharan Africa is stored and processed through cross-border cloud infrastructures owned by multinational corporations. Such arrangements complicate efforts to enforce national data protection laws and increase vulnerability to surveillance and unauthorized secondary use. The commercial exploitation of data, often without transparent benefit-sharing mechanisms, risks reproducing extractive relationships that undermine local autonomy and trust. Regulatory and institutional gaps, data governance concerns, and accountability deficits create significant challenges for AI deployment across sectors in Sub-Saharan Africa.[24].  Table 1 summarizes key governance challenges for AI applications in agriculture and health, highlighting both shared and sector-specific concerns in Sub-Saharan Africa.
Table 1: Challenges for AI applications in agriculture and health
	Dimension
	Agricultural AI
	Health AI

	Regulatory Frameworks
	Fragmented or nascent policies; limited oversight of private agritech platforms
	Limited regulation of AI-based clinical tools; weak enforcement of patient safety standards[25]

	Data Governance
	Ownership and benefit-sharing of farmer data are often unclear; reliance on external cloud infrastructure.
	Patient data privacy and security risks; cross-border storage; potential misuse of sensitive health data[26]

	Algorithmic Bias
	Models may underrepresent local crops, agroecologies, and farming practices.
	Training datasets are often non-representative of local populations, increasing the risk[27]

	Equity and Access
	Gender, literacy, and socioeconomic disparities affect tool adoption
	Access often favors urban or wealthier populations; rural and marginalized groups are underserved[28]

	Accountability and Transparency
	Black-box algorithms; limited oversight mechanisms
	Opacity of AI decisions; weak redress for errors or harms[29]

	Philanthropic Influence
	Donor priorities shape projects; risk of short-term, non-sustainable interventions.
	Focus on vertical programs; alignment with national strategies may be limited[30]



Accountability and transparency deficits further constrain responsible AI deployment. Many AI systems operate as black boxes, offering limited explainability to users, regulators, or affected communities. This opacity complicates the attribution of responsibility when harms occur, whether through misdiagnosis, exclusion from services, or adverse agricultural recommendations. Mechanisms for redress are often weak or nonexistent, particularly for marginalized populations with limited access to legal recourse. Additionally, monitoring AI system performance over time poses practical challenges, as models may degrade or behave unpredictably when deployed in changing environmental or epidemiological contexts.[29]. Together, these governance deficits underscore the need for more robust, locally grounded frameworks capable of ensuring transparency, accountability, and public oversight across sectors.

6. Ethical Dimensions and Equity Considerations
Ethical concerns surrounding the deployment of artificial intelligence in Sub-Saharan Africa are closely intertwined with broader questions of equity and social justice. Algorithmic systems do not merely reflect technical choices but encode social values and assumptions that can reinforce existing patterns of inequality if left unexamined. In both agriculture and health, algorithmic bias poses a significant risk to equitable outcomes. Models trained on datasets that inadequately represent women, rural populations, or low-income communities may systematically disadvantage these groups through inaccurate predictions or exclusion from AI-enabled services. Such biases can exacerbate gender disparities in access to agricultural inputs or health care and deepen rural–urban divides in service availability. Additionally, the privileging of data-driven knowledge often marginalizes indigenous and local knowledge systems, which have historically played a central role in agricultural practices and community health management.[31].
Meaningful inclusion and participation are therefore essential ethical imperatives in the design and implementation of AI systems. Community engagement throughout the AI lifecycle can help ensure that technologies respond to locally articulated needs rather than externally imposed assumptions. Participatory and co-design approaches, which involve end users in problem definition, data collection, and system evaluation, have been proposed as pathways toward more socially responsive AI in Sub-Saharan Africa. However, translating these ideals into practice remains challenging. Barriers include power imbalances between developers and communities, limited digital literacy, language constraints, and the tendency of time-bound projects to prioritize rapid deployment over sustained engagement.[32].
These challenges are situated within broader dynamics of digital colonialism and global power asymmetries. Control over AI infrastructure, including cloud computing resources and proprietary algorithms, is concentrated among multinational corporations based largely outside the region. Data generated in African contexts are frequently extracted and transformed into economic value elsewhere, with limited returns to local communities or institutions. This unequal value capture raises profound ethical questions concerning sovereignty, self-determination, and the right of societies to govern technologies that shape their futures. Addressing these ethical dimensions requires not only technical safeguards but also structural interventions aimed at redistributing power, fostering local ownership, and embedding equity as a foundational principle of AI governance in Sub-Saharan Africa.[33].
7. Philanthropic Roles: Enablers, Gatekeepers, and Power Brokers
Philanthropic organizations occupy a central and complex position in the expansion of artificial intelligence across agricultural and health sectors in Sub-Saharan Africa. In contexts where public financing for research and innovation is constrained, philanthropy often acts as a catalyst for experimentation and early-stage development. By filling funding gaps, philanthropic actors enable proof-of-concept studies, pilot projects, and the establishment of innovation hubs that might otherwise remain unattainable. Support for capacity building, including investments in digital infrastructure, training programs, and research networks, has contributed to the emergence of local technical expertise and institutional partnerships[34]. These contributions have played a visible role in accelerating the adoption of AI-driven interventions across the region[35].
At the same time, philanthropy exerts significant influence over agenda-setting and the framing of development priorities. Funding decisions shape which problems are defined as suitable for AI-based solutions and which metrics are used to evaluate success. There is a pronounced tendency to favor interventions that are scalable, quantifiable, and technologically oriented, often aligning with global narratives of innovation and efficiency. While such approaches can generate demonstrable outputs, they may also marginalize context-specific needs that are less amenable to standardization. Accountability to local populations remains limited, as philanthropic organizations are typically answerable to boards and donors rather than to the communities affected by the technologies they support[36].
These dynamics give rise to ethical tensions that warrant critical examination. Transparency in funding processes and decision-making criteria is often insufficient, obscuring the rationales behind project selection and continuation. The prevalence of short-term pilot projects raises concerns about pilotism, wherein initiatives demonstrate promise but fail to transition into sustainable, system-wide solutions. This pattern can strain local institutions and create dependency on external funding cycles. Moreover, misalignment between philanthropic priorities and national development strategies may undermine policy coherence and long-term planning. Addressing these challenges requires a reorientation of philanthropic engagement toward partnership models that emphasize shared governance, local accountability, and sustained investment in system strengthening rather than isolated technological interventions.[37].
8. Toward Responsible and Contextual AI Governance in Sub-Saharan Africa
Advancing the responsible use of artificial intelligence in agriculture and health across Sub-Saharan Africa requires governance approaches that are grounded in local realities rather than imported templates. Central to this effort is the articulation of principles that reflect the social, economic, and institutional contexts in which AI systems operate. Context sensitivity and local relevance are essential to ensuring that AI tools address priority needs and function effectively within existing practices and constraints. Equity and inclusiveness must guide both design and deployment, with explicit attention to reducing disparities rather than inadvertently reinforcing them. Transparency and explainability are critical for building trust among users, regulators, and affected communities, while human-centered and augmentative design principles emphasize the role of AI as a support to, rather than a replacement for, human expertise in agricultural and health systems[38].
Translating these principles into practice depends on the strengthening of governance ecosystems at national and regional levels. The development of coherent AI policies and regulatory frameworks can provide clarity on standards, responsibilities, and safeguards, while remaining adaptable to rapid technological change. Capacity building for regulators and policymakers is particularly important, as effective oversight requires technical literacy, interdisciplinary expertise, and institutional resources. Regional coordination offers additional opportunities to address shared challenges, harmonize standards, and pool expertise. In this regard, the African Union and subregional bodies have a potentially pivotal role in shaping normative frameworks, facilitating knowledge exchange, and advocating for African interests in global AI governance fora.[39].
Rethinking philanthropic engagement is also integral to responsible AI governance. Moving from donor-driven models toward partnership-based approaches can help rebalance power relations and foster shared ownership of AI initiatives. Emphasizing local leadership, institutional strengthening, and long-term sustainability over short-term technological demonstrations is essential for durable impact. Mechanisms for accountability and impact evaluation should be embedded within philanthropic programs, ensuring transparency, learning, and responsiveness to local feedback. Together, these strategies offer a pathway toward AI governance in Sub-Saharan Africa that is ethically grounded, contextually appropriate, and oriented toward equitable and sustainable development outcomes.
9. Future Research Directions and Policy Implications
Despite the growing body of literature on artificial intelligence applications in agriculture and health, significant gaps remain in the empirical evaluation of AI interventions in Sub-Saharan Africa.[40]. Future research should prioritize rigorous, context-sensitive assessments of effectiveness, equity, and unintended consequences, moving beyond pilot studies and proof-of-concept reports. Longitudinal and mixed-methods studies are particularly needed to examine how AI systems perform over time, adapt to changing conditions, and interact with existing institutional and social structures. Such evidence is essential for distinguishing genuinely transformative interventions from those that offer limited or short-lived benefits.
Comparative research across countries, regions, and sectors can further enhance understanding of how governance environments, infrastructural capacity, and sociocultural factors shape AI outcomes. Cross-sectoral analyses that examine agriculture and health in tandem may yield valuable insights into shared data infrastructures, regulatory challenges, and ethical concerns, informing more integrated policy approaches. Comparative studies can also illuminate best practices and context-dependent trade-offs, supporting learning and adaptation across diverse settings within the region.
There is a pressing need for the development of ethical and governance frameworks that are explicitly grounded in Sub-Saharan African contexts. Such frameworks should incorporate local values, historical experiences, and institutional realities, rather than relying solely on ethical models imported from high-income countries. For policymakers, the findings of this review underscore the importance of investing in regulatory capacity, data governance mechanisms, and inclusive policy processes. Donors and philanthropic organizations should align funding strategies with national priorities and long-term system-strengthening goals. Developers, in turn, bear responsibility for embedding ethical safeguards, transparency, and user participation throughout the AI lifecycle.
10. Conclusion
This review has critically examined the deployment of artificial intelligence in agricultural and health interventions across Sub-Saharan Africa, highlighting both its transformative potential and the complex challenges it entails. AI applications offer promising avenues for enhancing productivity, improving diagnostic accuracy, and strengthening decision-making in contexts characterized by resource constraints and structural vulnerabilities. However, these technological gains are not automatic and must be understood alongside persistent governance, ethical, and equity concerns. Regulatory capacity gaps, opaque algorithmic systems, and uneven access pose significant risks, while philanthropic actors, despite catalyzing innovation, can shape agendas in ways that may not fully align with local priorities or long-term sustainability.
The analysis underscores that the promise of AI in Sub-Saharan Africa hinges on the establishment of robust, context-sensitive governance frameworks, the integration of ethical principles that prioritize equity and local relevance, and a reimagining of philanthropic engagement toward partnership, accountability, and capacity building. Only through the alignment of technological innovation with institutional strength, ethical stewardship, and inclusive practices can AI realize its potential to contribute meaningfully to sustainable development in the region, supporting both human and systemic resilience in agriculture and health.
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