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Abstract
This paper explores how artificial intelligence (AI) is poised to 
influence climate change mitigation and support environmental 
sustainability across Africa, particularly in Nigeria. As "thinking 
machines," AI systems can perform tasks traditionally requiring 
human intelligence—such as data analysis, prediction, and 
decision-making—providing innovative solutions to pressing 
environmental and economic issues. While the concept of AI dates 
back to the 1950s, its contemporary evolution has created new 
possibilities for application in the Global South. In the African 
context, the primary challenge is the readiness of 
environments—technical, educational, and infrastructural—to 
support AI deployment. Still, AI holds significant promise for 
enhancing climate resilience, optimizing natural resource use, and 
accelerating sustainable development. Through a review of current 
literature and practical African examples, this study uses a 
descriptive research approach to analyze the correlation between 
AI integration and sustainable environmental management. The 
findings suggest that AI can shape a sustainable and equitable 
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future in Africa and recommend that educational systems 
incorporate AI literacy to prepare the next generation for this 
transformation.
Keywords: Artificial Intelligence, Climate Change, Sustainability, 
Ecosystem, Thinking Machines and African Environment.

Introduction

Artificial Intelligence (AI) has evolved from a science fiction 
concept to a powerful force reshaping industries, societies, and 
governance worldwide. Valued at over $136 billion in 2023, the 
global AI market is expected to reach $1.8 trillion by 2030 (Akinbo, 
2023), reflecting its growing influence. While AI offers numerous 
opportunities, it also raises questions regarding its societal, ethical, 
and environmental impacts. In Africa, AI presents immense 
potential to address complex challenges, particularly in 
agriculture, energy, healthcare, and environmental management. 
The continent's vast natural resources and diverse ecosystems 
provide an opportunity to leapfrog traditional development 
models. However, rapid urbanization, resource depletion, and 
climate change make innovative solutions more urgent. For 
instance, AI can help improve agricultural productivity by 
optimizing water use, enhancing crop yields, and managing pests. 
In energy, AI can support sustainable development by improving 
efficiency and reducing environmental harm.

Nigeria, Africa's most populous country, faces environmental and 
sustainability challenges such as deforestation, water scarcity, soil 
degradation, and the impacts of climate change. AI presents unique 
opportunities to tackle these issues, particularly in environmental 
governance and climate adaptation. By leveraging AI for real-time 
monitoring of deforestation, Nigeria can track illegal logging 
activities and enforce stronger forest preservation policies. AI-
driven tools could also optimize agricultural practices by providing 
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farmers with insights on weather patterns, soil conditions, and crop 
management. Moreover, AI-powered water resource management 
systems could improve water efficiency in agriculture and urban 
settings.

Despite the potential, AI brings environmental risks that need to be 
addressed. AI's growing presence raises concerns about its carbon 
footprint, e-waste, and ecosystem disruption (Kanungo, 2023). The 
energy-intensive process of training AI models significantly 
increases carbon emissions, contributing to the broader 
environmental impact of digital technologies. The rapid turnover 
of electronic devices creates e-waste, a serious environmental 
issue, particularly in regions with limited waste management 
infrastructure.

As Nigeria and other African nations explore AI's potential, it's 
vital to consider these risks. Policymakers must create frameworks 
to ensure responsible AI deployment, including promoting energy-
efficient technologies, improving e-waste management, and 
ensuring that AI benefits are equitably distributed. By taking a 
proactive approach, Africa can harness AI's power for sustainable 
development while minimizing its environmental consequences.

This paper explores the dual role of AI as a driver of progress and a 
source of unintended consequences. It examines how AI can 
contribute to climate resilience in Africa while addressing the risks 
that come with its widespread adoption. In doing so, it highlights 
the importance of integrating technology with sustainability for a 
future where both can thrive.

Historical Overview of Artificial Intelligence

 The roots of Artificial Intelligence (AI) trace back to the 1956 
Dartmouth Conference, where the term “Artificial Intelligence” 
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was coined by John McCarthy. Along with Marvin Minsky, Allen 
Newell, and Herbert Simon, McCarthy aimed to create machines 
capable of mimicking human intelligence by thinking, learning, 
and solving problems (McCarthy, 2007). Early AI research focused 
on symbolic reasoning and rule-based systems, with the goal of 
replicating logical structures in human thought. One of the first 
successes was the Logic Theorist developed by Newell and Simon, 
considered the first AI program. (Newell & Simon 1972).

Despite early optimism, AI research faced challenges. The 
limitations of computational power, insufficient data, and the 
inability to create general intelligence led to the first “AI winter” in 
the 1970s. A second AI winter followed in the 1980s when early 
expert systems failed to meet expectations, stalling AI progress. 
(Crevier, 1993). These setbacks caused a decline in funding and 
interest in AI.

However, the field experienced a revival in the late 20th and early 
21st centuries. Machine learning (ML) became a major turning 
point, focusing on algorithms that enabled machines to learn from 
data, rather than relying on predefined rules. This shift opened new 
possibilities for AI, allowing machines to improve performance 
through exposure to large datasets. Deep learning, a subset of 
machine learning, accelerated AI's resurgence by utilizing artificial 
neural networks to model complex patterns in data. Advances in 
computational power and data availability made deep learning 
techniques capable of performing previously unimaginable tasks, 
such as image recognition and natural language processing.
Goodfellow, Bengio, & Courville, (2016).

AI's role in society has expanded dramatically, transitioning from 
academic research to real-world applications. AI now powers 
virtual assistants like Siri and Alexa, autonomous vehicles, facial 
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recognition, and advanced healthcare diagnostics. It has become 
integral in sectors like technology, healthcare, and finance. 
Moreover, AI's integration into sustainable development efforts is 
one of its most promising applications. It has the potential to 
optimize resource use, monitor environmental changes in real-
time, and improve decision-making in agriculture, water 
management, and energy efficiency.

AI's potential in sustainable development is particularly 
significant. By improving resource efficiency and enabling real-
time monitoring of environmental factors, AI can contribute to 
addressing global challenges such as climate change, food security, 
and energy consumption. As AI continues to advance, its role in 
building a more sustainable future becomes increasingly vital.

 AI's journey from theoretical concepts to real-world impact 
showcases its transformative potential. Despite setbacks, its 
resurgence and integration into sustainable development efforts 
mark an exciting chapter in AI's evolution. As AI continues to 
evolve, its contributions to technological progress and societal 
well-being, especially in sustainability, seem boundless.

AI Applications for Environmental Sustainability

Environmental degradation, climate change, and biodiversity loss 
are among the most pressing challenges facing humanity today. 
These issues threaten the health of ecosystems, the stability of 
economies, and the well-being of communities worldwide. In 
response to these existential threats, Artificial Intelligence (AI) has 
emerged as a powerful tool for addressing environmental 
sustainability, offering innovative solutions to some of the most 
complex problems in the fight against climate change and 
ecological destruction.

AI's applications span a wide range of domains, from wildlife 
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conservation to energy management, and have the potential to 
transform how we approach environmental protection. In line with 
this, (FAO, 2021) proposes the under listed points as some of the 
ways of protecting the environment using AI.

·Wildlife and Biodiversity: One of the most critical 
challenges in environmental conservation is preventing 
illegal activities, such as poaching, that threaten 
endangered species. AI-powered surveillance systems, 
including drones and camera traps equipped with computer 
vision algorithms, can detect and monitor poaching activity 
in real time. These systems can analyze large amounts of 
visual and acoustic data, identifying suspicious activities 
and alerting authorities to intervene quickly. Furthermore, 
AI can be used to track migration patterns, assess habitat 
conditions, and monitor species diversity, providing 
invaluable data for conservationists working to protect 
biodiversity.

·Energy Efficiency: The energy sector is a major 
contributor to greenhouse gas emissions, and optimizing 
energy use is vital for achieving sustainability goals. AI can 
drive energy efficiency through innovations like smart 
grids, which use real-time data and predictive algorithms to 
optimize energy distribution and reduce waste. AI-enabled 
predictive maintenance can also monitor equipment health 
in power plants and industrial facilities, helping to identify 
faults before they lead to equipment failure. This minimizes 
downtime and reduces unnecessary energy consumption, 
ultimately lowering carbon footprints.

·Water Resource Management: Water scarcity is a 
growing global concern, exacerbated by climate change, 
population growth, and overuse of freshwater resources. 
AI, particularly machine learning algorithms, can play a 
pivotal role in water resource management. These 
algorithms can predict drought conditions, analyze rainfall 

84



ARTIFICIAL INTELLIGENCE, ETHICS, AND INDIGENOUS WISDOM: RETHINKING AFRICA'S CULTURAL AND PHILOSOPHICAL FUTURE

Proceedings of the 2025 International Conference of the Association for the Promotion of African Studies (APAS) 

patterns, and forecast future water availability. This allows 
for more efficient management of water resources by 
optimizing irrigation schedules, improving water 
distribution systems, and enhancing flood risk prediction 
models. In regions where water is a limited resource, AI can 
help ensure that this precious commodity is used more 
efficiently, supporting sustainable agricultural practices 
and reducing waste.

·Agriculture: Agriculture is both a major contributor to 
environmental degradation and a sector that stands to 
benefit enormously from AI. Precision farming, which uses 
AI-driven tools to optimize farming practices, is 
revolutionizing how crops are grown and harvested. AI 
applications in agriculture include soil analysis, where 
sensors and machine learning algorithms assess soil health 
and nutrient content to guide farmers in making informed 
decisions about fertilization and irrigation. Additionally, AI 
can predict pest infestations and diseases, enabling farmers 
to take preventive measures and reduce the need for 
harmful pesticides. AI can also forecast crop yields, 
allowing farmers to plan better and reduce food waste, all 
while minimizing the environmental impact of farming 
practices. 

According to the United Nations (2017), AI has the potential to be a 
key enabler in achieving the Sustainable Development Goals 
(SDGs), particularly those related to climate action, clean water, 
and life on land. By applying AI to these challenges, we can better 
understand complex environmental systems, make more informed 
decisions, and optimize resource usage in a way that fosters long-
term sustainability.

However, the successful implementation of AI in environmental 
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sustainability requires careful consideration. For AI to achieve its 
full potential in this field, it is essential that data transparency, 
system accountability, and inclusive policy frameworks are 
prioritized (Nishant, Kennedy, & Corbett, 2020). Data privacy and 
the ethical use of AI technologies must be central to any AI-driven 
environmental initiative, ensuring that solutions are not only 
effective but also equitable and just. Moreover, governments, 
organizations, and communities must work collaboratively to 
develop and implement policies that support sustainable practices, 
encourage innovation, and ensure that AI technologies are 
accessible to all sectors of society.

 AI holds immense promise in advancing environmental 
sustainability and addressing the challenges posed by climate 
change, biodiversity loss, and resource depletion. By leveraging AI 
in areas such as wildlife conservation, energy efficiency, water 
management, and agriculture, we can accelerate progress toward 
achieving a more sustainable and resilient future for all. Yet, 
realizing the full potential of AI will require careful planning, 
international cooperation, and a commitment to responsible, 
transparent, and inclusive AI practices.

AI and Economic Growth in Africa: Agriculture and Finance

Africa's agricultural sector, employing over 50% of the workforce 
(World Bank, 2021), has begun leveraging AI to combat challenges 
such as post-harvest losses, pest infestations, and low 
mechanization (FAO, 2021). Platforms like Hello Tractor offer 
tractor rental services through an Uber-like app, increasing 
productivity for smallholder farmers. Virtual Agronomist, an AI 
tool, has helped farmers nearly triple yields by providing tailored 
recommendations (Akinbo 2023). These innovations are pivotal in 
addressing the continent's food security challenges and boosting 
agricultural productivity.
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In finance, AI-powered credit scoring and mobile banking are 
increasing financial inclusion, especially for underserved 
populations and women (EFInA, 2022; Musoni Microfinance). AI 
is enabling more accurate credit assessments by utilizing 
alternative data sources such as mobile phone usage and 
transaction history, allowing individuals without traditional credit 
histories to access financial services. This shift is not only 
democratizing access to financial tools but also fostering greater 
economic participation.

·Hello Tractor: A mobile platform that connects farmers 
with tractor owners, improving mechanization access.

·Virtual Agronomist: Uses AI to provide customized crop 
management guidance, helping farmers increase yields.

Financial inclusion is another frontier. AI-driven platforms like 
Musoni Microfinance use alternative data for credit scoring, 
allowing unbanked populations—especially women—to access 
loans and savings tools (EFInA, 2022). This democratization of 
finance contributes not only to poverty reduction but also to 
economic resilience, as it enables individuals to invest in their 
futures and drive local economic development.

Environmental Risks of AI Development
Despite the substantial benefits that AI offers, it is not without 
significant environmental consequences. As Omojola and Kanu 
(2016) explained while reflecting on Climate Change and the 
African Environment, which was later addressed by Kanungo 
(2023) in The Green Dilemma, the development, deployment, and 
disposal of AI technologies involve considerable environmental 
costs that are often overlooked as in the underlisted:

·Carbon Footprint: Training advanced AI models requires 
vast amounts of computational power, leading to a 
considerable carbon footprint. For instance, a single large 
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AI model can emit as much CO₂ as 300 round-trip flights 
between New York and San Francisco (University of 
Massachusetts, cited in Kanungo, 2023). This energy-
intensive process raises concerns about the sustainability of 
AI in an era of climate change.

·E-Waste: AI infrastructure—ranging from servers and 
sensors to various electronic devices—contributes 
significantly to the growing global e-waste problem. E-
waste is expected to exceed 120 million metric tons by 
2050, creating significant challenges in disposal and 
recycling (World Economic Forum, 2020). The rapid 
turnover of AI hardware further exacerbates this issue, as 
devices quickly become obsolete.

·Ecosystem Disruption: AI-driven technologies such as 
drones and autonomous vehicles, while offering great 
promise for various sectors, may disrupt natural habitats, 
contributing to biodiversity loss. This includes damage to 
ecosystems when such technologies are deployed for 
resource extraction, surveillance, or logistics without 
adequate environmental considerations.

Ethical challenges also emerge when AI systems prioritize 
economic outcomes over environmental sustainability. 
Furthermore, if AI models are trained on biased or incomplete 
datasets, they may reinforce environmental inequalities or lead to 
misinformed decisions that undermine long-term sustainability.

Nigeria's Potential and Challenges
In Nigeria, AI's integration into climate and environmental 
strategies presents both immense opportunities and significant 
challenges. While the potential for AI to contribute to sustainable 
development in Africa's most populous nation is clear, certain 
barriers must be addressed as in the work of Omojola (2023) about 
Climate Change in Africa: Key Issues, Global Solution and Africa -
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Based Strategies. Gender, Human Rights and Education in 
Africa as follows: 

·Infrastructure Gaps: Nigeria faces significant 
infrastructural challenges, including inadequate digital 
infrastructure and unreliable electricity supply, both of 
which hinder the widespread adoption of AI technologies. 
These gaps present obstacles for harnessing the full 
potential of AI in sectors like agriculture, energy, and 
environmental management.

·Policy Deficiencies: There is also a lack of comprehensive 
regulatory frameworks in Nigeria to guide the development 
and deployment of AI technologies. This absence of clear 
policy direction can result in the inefficient or harmful 
implementation of AI, particularly in sectors where ethical, 
social, and environmental concerns must be prioritized.

·Education and Skills: Nigeria's education system has not 
fully integrated AI and related disciplines into curricula, 
limiting the workforce's preparedness to meet the demands 
of an AI-driven economy. Addressing this gap is essential to 
ensure that Nigeria can cultivate a skilled workforce 
capable of developing and managing AI solutions in a 
sustainable manner.

Despite these challenges, there are positive signs of progress. 
Initiatives such as the Nigerian National Artificial Intelligence 
Strategy (currently under development) and collaborations 
between universities and tech incubators reflect a growing 
recognition of AI's potential role in the country's development. 
These efforts suggest that Nigeria is gradually moving toward 
harnessing AI for sustainable growth and environmental resilience.

Proposed Research Agenda and Multidisciplinary Integration

To fully realize AI's potential for advancing environmental 
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sustainability in Africa, it is crucial to establish a robust, 
multidisciplinary research and policy framework. Drawing on the 
work of Nishant et al. (2020), this paper proposes the following 
agenda to guide future efforts:

1. Multi-Level Systems Thinking: Research should focus on 
understanding the interactions between AI interventions at 
multiple levels—individual, organizational, and 
ecosystem. This approach will help ensure that AI solutions 
are designed to work harmoniously across various scales of 
operation, from local farming communities to national 
environmental governance structures.

2. Socio-Technical Design: AI systems must be tailored to 
local cultural contexts, values, and ethical considerations. 
This requires an interdisciplinary approach that integrates 
social sciences, ethics, and technology, ensuring that AI 
solutions are both relevant and respectful of Africa's 
diverse communities.

3. Behavioral Insights: Investigating how individuals and 
communities interact with AI can improve the adoption and 
trust of AI-driven solutions, particularly in marginalized or 
underserved populations. This will enable better design of 
user-friendly systems that are socially acceptable.

4. Economic Valuation: Assessing the economic trade-offs 
and value creation associated with AI-driven sustainability 
efforts is critical to understanding its long-term viability. 
This includes quantifying environmental benefits and 
evaluating the costs of implementation and maintenance.

By focusing on these priorities, Africa can strike a balance between 
innovation and inclusion, economic growth and environmental 
protection, ensuring that AI contributes positively to sustainable 
development while respecting local contexts and ecosystems.
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Policy Recommendations and the Role of Education

For African nations to harness AI sustainably, several strategic 
policy actions are necessary to create a foundation for long-term 
success and equity:

·Invest in Digital Infrastructure: To fully unlock the 
potential of AI, Africa needs to scale up broadband access, 
invest in cloud computing solutions, and develop energy-
efficient data centers. Such infrastructure will facilitate AI 
deployment across various sectors while ensuring that 
resources are used responsibly.

·Strengthen Public-Private Partnerships: Collaboration 
between governments, tech companies, and local 
innovators is vital for driving AI solutions tailored to 
Africa's unique needs. Public-private partnerships can also 
help secure funding and ensure the development of 
sustainable AI technologies.

·Incorporate AI into Education: Schools and universities 
must integrate AI concepts, ethics, and sustainability into 
curricula. By preparing a future-ready workforce, Africa 
can build a pool of talent equipped to develop and 
implement AI solutions that prioritize both environmental 
and economic sustainability.

·Implement Regulatory Frameworks: Governments must 
create comprehensive national AI policies that focus on 
data governance, mitigate environmental impacts, and 
ensure equitable access to AI technologies.

By implementing these strategies, Africa can ensure that AI 
becomes a tool for sustainable development that aligns with its 
environmental and economic goals.
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Conclusion

Artificial Intelligence holds immense transformative potential for 
addressing Africa's dual challenges of climate change and 
economic development. In countries like Nigeria, AI applications 
in agriculture, finance, and environmental management provide 
critical pathways to enhance resilience and sustainability. Through 
innovations in precision farming, AI-powered financial inclusion, 
and improved environmental monitoring, the continent can 
overcome many of its pressing challenges. However, as AI 
technology advances, it brings new risks, particularly concerning 
its environmental footprint, including high energy consumption 
and e-waste. The way forward requires a deliberate, inclusive, and 
environmentally conscious approach. Through focused 
multidisciplinary research, strategic investment in infrastructure, 
and proactive policy frameworks, Africa can unlock AI's full 
p o t e n t i a l ,  u s i n g  i t  a s  a  f o r c e  f o r  s u s t a i n a b l e  
development—empowering its people while ensuring the 
protection of its environment for future generations.
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