ARTIFICIAL INTELLIGENCE

A NEW FRONTIER FOR AFRICA'S
ENERGY SECTOR — POLICY PATHWAYS
FOR SUSTAINABLE GROWTH




Introduction

The energy landscape is being reshaped by the rapid integration of Artificial
Intelligence (Al), sparking a global revolution that promises increased efficiency,
optimized resource allocation, and enhanced sustainability. Discussions at
CERAWeek 2025 underscored Al's pivotal role, not only as a transformative
technology, but also as a significant energy consumer, highlighting the
intertwined nature of Al advancement and energy reliability. Leading energy
companies like ExxonMobil, Shell, and BP are already leveraging Al to optimize
operations, from enhancing oil and gas extraction to improving the efficiency of

renewable energy systems.

This Al-driven transformation holds particular significance for Sub-Saharan Africa
(ssA), a region grappling with persistent energy access challenges, inefficient
power grids, and a reliance on fossil fuels; despite growing investments in
renewable energy. With 83% of its population lacking access to electricity and
national grids frequently facing collapse, SSA stands to gain immensely from Al
applications. This report explores the potential of Al to revolutionize Africa’s energy
sector, examining how it can improve energy reliability, optimize resource
allocation, and enhance decision-making. By strategically adopting Al
technologies and fostering supportive policies, SSA can unlock a sustainable
energy future, leapfrogging traditional barriers and paving the way for resilient,

data-driven energy ecosystems.
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Al's Practical Impact on Africa’s
Energy Industry

Sub-Saharan Africa’s energy sector is poised for a significant transformation
through the strategic application of Artificial Intelligence (Al). Al offers practical
solutions, from optimizing fossil fuel extraction to enhancing renewable energy
distribution, and promises to reshape how the continent generates, distributes,

and consumes energy.

For national oil companies (NOCs) in Sub-Saharan Africa, such as Nigeria's NNPC
and Angola’s Sonangol, Al-driven predictive maintenance presents a pathway to
greater operational efficiency and enhanced safety. By adopting Al to predict
equipment failures, these companies can minimize disruptions and reduce
operational costs, drawing lessons from global leaders like ExxonMobil and Shell,
where Al has reduced downtime by up to 90%. Al algorithms can continuously
analyze data from sensors on pipelines and drilling rigs, pinpointing anomalies
that signal potential problems, enabling proactive maintenance, preventing
costly shutdowns, and minimizing environmental risks. The Petroleum Ministry of
Nigeria, for example, has integrated Al to optimize exploration and maintenance,

which reduces operational costs, while bolstering safety.

Al also offers solutions to the instability and inefficiency plaguing power grids in
many Sub-Saharan African nations. Lessons from developed markets, where Al-
enhanced grid optimization systems are deployed, provide a blueprint for
improvement. Dividing national grids into Al-managed zones could stabilize grids,
while Al can forecast transformer failures, allowing utilities to prevent

malfunctions, reduce downtime, and improve overall grid reliability. South Africa’s
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Oya Energy Project demonstrates Al's potential for virtual power plants (VPPs),
using Al to balance solar, wind, and battery storage across decentralised sites,

enhancingdispatch reliability.

For African Independent Power Producers (IPPs) and energy startups, Al is a potent
tool for harnessing renewable energy sources, and machine learning can forecast
solar and wind generation patterns, which optimises energy storage and
distribution, and overcomes intermittency challenges. In Kenya, Al-managed
microgrids have reduced reliance on diesel backup through weather-based load
forecasting. Platforms like Nithio employ Al to assess credit risk for solar projectsin

low-income areas, unlocking financing for off-grid solutions.

Companies like Husk Power Systems and M-KOPA exemplify Al's transformative
potential in addressing Africa’'s energy access challenges. Husk Power Systems
uses Al-managed mini-grids to balance solar generation, storage, and demand
for villages in Nigeria and Indig, reducing tariffs compared to diesel alternatives
M-KOPA uses Al to analyze customer data and tailor repayment plans for
households, facilitating the adoption of solar home systems in regions with limited

grid access.

Al is a practical tool for addressing Africa’s pressing energy challenges, driving
sustainable growth, and improving lives. By embracing Al-driven solutions, Africa

can build aresilient, data-driven energy ecosystem.
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Policy and Regulatory Frameworks

for Al Adoption in the Energy Sectors
across Sub-Saharan Africa

Energy sectors across SSA stand at a pivotal juncture, where the integration of Al
could either unlock unprecedented growth or exacerbate existing inequalities. The
region's current policy landscape, marked by fragmented digital infrastructure
and limited Al-specific regulations, presents both challenges and opportunities.
While global leaders like the EU and the U.S. advance Al-energy frameworks, SSA
must forge a path that balances innovation with ethical safeguards, tailored to its

unique socio-economic realities.

Today, most SSA nations lack cohesive Al governance frameworks. Digital
infrastructure remains uneven, with rural areas often excluded from high-speed
connectivity essential for Al deployment. Energy regulators like Nigeria's NERC
(Nigerian Electricity Regulatory Commission), Uganda's ERA (Electricity Regulatory
Authority), and Tanzania's EWURA (Energy and Water Utilities Regulatory Authority)
operate in silos, struggling to address cross-cutting issues like data privacy and
cybersecurity. For instance, Nigeria's power sector grapples with outdated grid
systems that limit Al's predictive capabilities, while South Africa’'s 2025 Al Policy
Framework though ambitious, lacks clear implementation plans for energy-
specific applications. This fragmented ecosystem risks perpetuating biases in Al
systems, as seen in credit-scoring tools that exclude off-grid communities, due to

insufficient training data.

The European Union (EU) Al Act 2024 offers a blueprint for risk-based regulation,
classifying Al systems by their potential societal impact. For SSA, this could mean

prioritizing "high-risk” applications like grid management or oilfield safety,
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mandating transparency and human oversight. Meanwhile, the U.S. Department
of Energy's (DOE) Al strategy emphasizes public-private partnerships (PPPs) to
fast-track clean energy projects; a model SSA could adapt to attract private
investment for Al driven mini-grids or solar forecasting tools. South Africa’s
nascent framework, with pillars like talent development and ethical Al,
demonstrates how regional leadership can align Al governance with broader

development goals.

SSA's energy regulators must evolve from traditional enforcers to innovation
facilitators. NERC and ERA could mandate Al impact assessments for new energy
projects, ensuring algorithms align with equity goals. For example, Tanzania's
EWURA might require utilities to audit Al tools for bias before approving tariff hikes
linked to smart meter deployments. Cybersecurity frameworks must also be
strengthened: Kenya's KPLC (Kenya Power & Lighting Company Plc) could
collaborate with startups to protect grid data from breaches, as seen in the EU's

strict data governance protocols.
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Policy recommendations for Al adaijn
in SSA’'s energy sector:

Incentivize Al-Driven Startups: Tax breaks and subsidies for firms like Husk
Power Systems or M-KOPA can significantly scale rural electrification,
mirroring India’s success with solar microgrids. Beyond direct financial
incentives, governments should establish innovation hubs and regulatory
sandboxes, where Al energy startups can test new technologies and

business modelsin a supportive environment.

Build Robust Digital Foundations: Regional Public-Private Partnerships
(PPPs) must prioritize affordable broadband expansion, leveraging
initiatives like the EU's digital infrastructure fund to connect off-grid areas.
This includes investments in satellite technology and community Wi-Fi
programs to ensure that even the most remote areas can participate in the

Al-driven energy revolution.

Upskill Energy Professionals and Foster Al Talent: Replicate Nigeria's
Petroleum Ministry’s Al training for oil workers in the renewable energy sector,
creating specialized programs that equip energy professionals with the
skills needed to deploy and manage Al solutions. Simultaneously, invest in
STEM education at all levels to cultivate a pipeline of local Al talent who can

driveinnovationin the energy sector.

Adopt and Enforce Ethical Guardrails: Incorporate the principles of the EU Al
Act into national energy legislation, requiring utilities to disclose Al decision-

making processes and establish mechanisms for redress when Al systems



lead to unfair or discriminatory outcomes. This includes robust data
protection laws and independent oversight bodies to prevent the misuse of

Aland ensure that it benefits allmembers of society.

Promote Open Data and Interoperability: Establish open data platforms
that provide access to energy-related data for researchers, entrepreneurs,
and policymakers. Mandate interoperability standards for Al systems to
ensure that they can seamlessly integrate with existing energy

infrastructure and share data across different platforms.

Incorporate Al into National Energy Planning: Integrate Al into national
energy planning processes, using Al-powered models to forecast energy
demand, optimize resource allocation, and identify opportunities for energy
efficiency improvements. This requires close collaboration between energy
ministries, Al experts, and other stakeholders to ensure that Al is used

strategically to achieve national energy goals.



CONCLUSIOR

Artificial Intelligence is poised to revolutionize Sub-Saharan Africa’s energy sector,
from optimizing oil and gas operations to accelerating the deployment of
renewable energy sources. Al can drive efficiency, sustainability, and energy
access across the continent. The transformative potential of Al in the energy

sectorincludes big data analytics, machine learning, and smart grid deployment.

To maximize Al'simpact and mitigate potential risks, a structured policy approach
is essential. Fragmented digital infrastructure and limited Al-specific regulations
characterize the current policy landscape in SSA. By learning from global Al-
energy policies, SSA can foster innovation, while safeguarding data privacy,

cybersecurity, and skills development.

Industry leaders have a pivotal role to play in driving Al integration. Major energy
firms and government agencies in SSA can champion Al adoption by investing in
Al-driven solutions, promoting data sharing, and fostering collaboration between

industry, government, and academia.

Collaborative Al-driven energy solutions are crucial for sustainable growth.
Governments, private sector players, and tech innovators must work together to
develop and deploy Al solutions that address Africa’s unique energy challenges.
This includes incentivizing Al-driven startups, building robust digital foundations,

upskilling energy professionals, and adopting ethical guardrails.

By embracing Al and fostering collaboration, Sub-Saharan Africa can unlock a
sustainable energy future, ensuring access to affordable, reliable, and clean

energy forall.



DISCLAIMER

This document of the referenced country is not expected to form the basis of, or be
construed as standard legal advice; nor should any of its contents and representations
be strictly relied upon for any activities. Electricity Lawyer (EL) will not be liable for
decisions whatsoever that are made based on the contents of the document.
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