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Executive Summary

AI holds transformative potential to accelerate access 
to clean, reliable, and equitable energy systems in 
low- and middle-income countries (LMICs). In regions 
like sub-Saharan Africa, where centralised grids 
remain limited, AI-driven solutions such as predictive 
maintenance, smart metering, and energy demand 
forecasting are enabling decentralised renewable 
energy systems to thrive. These innovations can 
enhance affordability, reliability, and efficiency, 
especially for underserved and off-grid populations. 

However, unless carefully designed and governed, 
AI applications risk reproducing existing social and 
gender inequalities. Evidence shows that most AI 
models are not gender-responsive and often lack 
contextual sensitivity to the lived realities of women 
and marginalised groups. While some global and 
national frameworks acknowledge these equity gaps, 
implementation remains weak, and cross-sector 
alignment is limited. 

To ensure that AI accelerates and does not undermine 
sustainable and inclusive energy transitions, 
governments and development actors must invest in 
gender-responsive design, strengthen local technical 
capacity, and embed ethical governance in AI-
enabled energy programmes. 

Key Messages

Artificial Intelligence (AI) optimises 
decentralised renewable systems. Studies 
confirm that AI improves grid efficiency, 
storage, and forecasting in off-grid solar 
and wind systems, reducing energy costs 
and improving reliability. 

Equity and gender considerations are often 
overlooked. Most AI applications in energy 
lack frameworks to ensure gender inclusion 
or address power asymmetries. 

AI supports inclusive energy planning. 
Multi-criteria decision-making tools using 
AI can incorporate equity and sustainability 
indicators in national energy strategies. 

Data and infrastructure gaps limit AI’s 
potential. Weak data systems, limited 
digital infrastructure, and low AI literacy in 
low- and middle-income countries (LMICs) 
hinder effective deployment and scalability. 

Successful pilot programmes show promise. 
World Bank-supported AI-integrated 
microgrids have improved access and 
affordability in select humanitarian and 
off-grid communities in LMIC settings, 
indicating replicability with proper 
safeguards. 

Evidence Brief



Background 

The world is rapidly shifting to cleaner energy to 
fight climate change and ensure everyone has 
access to electricity [1,2]. Artificial Intelligence(AI), 
defined broadly as computational systems capable 
of performing tasks typically requiring human 
intelligence, is emerging as a transformative force in 
this transition [3,4]. AI technologies are increasingly 
being used to optimise renewable energy integration, 
enhance grid reliability, forecast energy demand, and 
support data-driven energy planning (5). Importantly, 
AI holds particular promise for low- and middle-
income countries (LMICs), where innovation can 
leapfrog traditional infrastructure constraints to deliver 
decentralised, efficient, and climate-resilient energy 
solutions [2].  

Across Africa, several pilot initiatives demonstrate AI’s 
potential in managing solar microgrids, improving 
energy forecasting in rural areas, and reducing energy 
losses through predictive maintenance tools [6,7]. 
These innovations align with broader Sustainable 
Development Goals (SDGs), particularly SDG 7 
(affordable and clean energy), SDG 5 (gender 
equality), and SDG 13 (climate action). However, 
these benefits remain unequally distributed, with 
significant digital, infrastructural, and capacity divides 
between regions and populations [8,9]. Women, 
rural communities, and marginalised groups are 
frequently excluded from both the design and benefits 
of AI-enabled energy systems. For example, the 
African Technology Policy Studies (ATPS) network 

and partner organisations emphasise how digital 
literacy, technology access, and structural inequalities 
disproportionately limit women’s participation in AI 
technologies, risking their continued exclusion unless 
inclusive design and training programs are embedded 
from the start [10]. 

The landscape of AI deployment in Africa also presents 
unique challenges. These include limited access to 
high-quality data, infrastructure gaps, inadequate 
regulatory frameworks, and concerns about 
algorithmic bias and digital colonialism [11]. Without 
careful governance and inclusive innovation strategies, 
AI could exacerbate existing inequalities rather 
than close them. Additionally, concerns about the 
dominance of non-African actors in AI research and 
deployment risk sidelining local knowledge systems, 
priorities, and needs. 

Despite this awareness, policymakers still face a 
knowledge gap about how to achieve this. The 
literature remains fragmented across technical, social, 
and governance domains, necessitating a structured 
synthesis of available evidence to inform how AI 
can be used not only to improve energy access 
and sustainability but also to promote gender and 
geographical equity. This evidence brief addresses this 
gap by synthesising existing evidence on the use of AI 
to improve equitable energy access and sustainability 
and identifying policy-relevant recommendations for 
LMIC settings.  



Methodology 

This brief is based on a rapid evidence synthesis of 
peer-reviewed articles, institutional reports, and policy 
reviews (2016 - 2024). The studies selected focus on 
the applications of AI in renewable energy, energy 
equity, and inclusive innovation, especially in African 
or LMIC contexts. Search platforms included PubMed, 
Google Scholar, and World Bank databases. The 
following terms were used to conduct a general 
search, “artificial intelligence and energy systems,” 
“AI and renewable energy transitions,” “gender 
equity and energy transitions,” “women and access 
to renewable energy,” “AI and gender in LMICs,” 
“inclusive innovation in Africa,” “AI governance and 
marginalized communities,” and “local capacity 
building and AI energy solutions.” 

Key Findings 

Emerging evidence highlights the transformative 
potential of AI in accelerating the clean energy 
transition while simultaneously advancing gender 
and social equity goals in low- and middle-income 
countries (LMICs). However, realising this potential 
requires deliberate design and governance to mitigate 
the risk of reinforcing existing inequalities. 

First, gender and 
social equity must be 
systematically embedded 
in AI-enabled energy 
interventions. Gender-
blind energy policies can 
inadvertently entrench 
exclusion, especially when 
intersectional factors, such 
as income, geography, and 
ethnicity, affect access to 
energy services [18] Johnson 
et al, notes that AI and energy transitions that ignore 
gender risks aggravate exclusion and energy poverty 
[18]. While AI could contribute positively to 134 out 
of 169 SDGs targets, it may also deepen inequalities 
if not explicitly governed with equity in mind [5]. In 
addition, AI must proactively address bias and fairness 
to prevent harm, particularly in essential service sectors 
like energy [19]. 

The synthesis prioritised peer-reviewed journal articles, 
institutional reports, and national policy documents 
that addressed AI applications in energy systems, with 
a particular focus on gender inclusion, local capacity, 
and ethical governance. Sources were included if 
they provided evidence or policy-relevant insights 
applicable to LMIC contexts. 

Data extraction was performed using a standardised 
tool to capture key study characteristics, intervention 
details, main findings, and their relevance to 
sustainable and gender inclusive energy using 
AI. Findings were then analysed thematically 
and synthesised narratively to generate practical 
recommendations aligned with Kenya’s policy priorities 
and programmatic needs.  

The literature stresses the importance of robust ethical 
governance and accountability mechanisms for AI in 
energy transitions. Without these safeguards, AI risks 
amplifying disparities in access, affordability, and 
benefit distribution. Studies have argued that ethical AI 
governance must go beyond technical performance to 
include normative values like justice, transparency, and 

inclusivity [5,19]. 

Evidence suggests that the 
integration of AI into decision-
support tools has shown promise 
in improving the alignment of 
national and sub-national energy 
policies with sustainability goals. 
For instance, Siksnelyte-Butkiene 
et al. (2020) demonstrate that 
combining AI with multi-criteria 
decision-making (MCDM) 
frameworks enhances the ability 

of policymakers to evaluate trade-offs between 
environmental, social, and economic objectives 
[20]. This is particularly relevant for LMICs seeking to 
balance development needs with climate goals. 

AI-enabled solutions are especially impactful in fragile, 
off-grid, or peri-urban areas, where conventional 
energy infrastructure is lacking. The World Bank 
documents pilot cases where AI-supported solar 

AI-enabled solutions 
are impactful in 
fragile, off-grid, or 
peri-urban areas, 
where conventional 
energy infrastructure 
is lacking.



Table 1. Studies and interviews included in the review, insights and recommendations

microgrids improved access and affordability in 
humanitarian contexts, suggesting the scalability of 
such models for energy-insecure communities [21]. 

Finally, there is strong consensus on the need for 
cross-sectoral collaboration to support inclusive AI 
and energy systems. Sustainable results are more likely 
when energy planning involves stakeholders from 

gender, technology, environmental, and policy sectors 
working together to ensure that solutions reflect local 
needs and priorities  [18,21]. 

These findings point to the critical importance of 
centering equity, ethical design, and inclusive 
governance in AI-driven energy transitions, especially 
in regions with historically low energy access and high 
social vulnerability. 

Study ID Key findings

Johnson et al., 2020 Energy policies and transitions that ignore gender and intersectionality risk reinforcing 
systemic exclusion and energy poverty. 

Vinuesa et al., 2020  AI can positively impact 134 of 169 SDG targets, but risks harming progress on SDG 5 
(Gender Equality) and SDG 10 (reduced inequalities) if ethical use is not prioritised. 

Siksnelyte-Butkiene 
et al., 2020  

Multi-criteria decision-making (MCDM) methods help align renewable energy 
transitions with sustainability priorities; integration with AI tools is emerging. 

Floridi et al., 2018  Ethical challenges in AI use include fairness, transparency, and accountability-
particularly when deployed in critical systems like energy. 

World Bank, 2021   AI applications (e.g., smart meters, predictive maintenance) are improving reliability 
and affordability in off-grid and fragile contexts. 



National governments and Energy Ministries 
should embed gender and social equity in AI 
and energy policy frameworks by mandating 
gender-responsive design, requiring 
data collection, and ensuring inclusive 
participation of women and marginalised 
groups in AI-enabled energy programmes. 

Regional and national regulatory authorities 
should establish ethical AI governance and 
accountability mechanisms to safeguard 
against algorithmic bias, ensure transparency 
in data use, and align AI deployment with 
human rights and sustainability principles. 

Policymakers and planning commissions 
should integrate AI with decision-support 
tools for sustainable energy planning, using 
multi-criteria decision-making frameworks 
that balance economic, environmental, and 
social trade-offs in national and sub-national 
energy strategies. 

Development partners, multilateral agencies 
(The World Bank, The African Development 
Bank (AfDB), and humanitarian actors 
should scale up AI pilots in off-grid, fragile, 
or underserved communities by investing in 
infrastructure, supporting local innovation 
ecosystems, and ensuring scalability through 
inclusive financing mechanisms. 

Research institutions, civil society, and 
cross-sectoral networks should promote 
collaboration in AI for energy development, 
fostering partnerships between gender 
experts, technologists, policymakers, and 
community organisations to ensure locally 
relevant, inclusive, and context-sensitive AI 
solutions. 
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