Energy Poverty and Gendered Inequities in African Communities: A Review of Health Impacts and Policy Gaps

ABSTRACT
 Energy poverty remains one of the most widespread structural barriers to human development across sub-Saharan and North Africa. Its impact is not experienced equally across society, but rather disproportionately borne by women and girls, influenced by deeply rooted gender inequalities and societal division of energy-related domestic tasks into women's domain in most African societies. This review focuses on the African continent and draws on peer-reviewed studies, multilateral agency reports, and policy documents, primarily from 2015 to 2026.
The aim is to critically review, from a gender perspective, the nature of energy poverty in Africa. Specific aims are to: (1) describe the burden and distribution of energy poverty by region in Africa; (2) capture health outcomes of gendered exposure to energy; (3) explore structural and governance drivers of the gender-energy nexus; (4) critically question policy actions and highlight persistent gaps in design and (5) identify gaps in evidence base.
 A narrative review design was used. The literature was collected from four databases (PubMed, Scopus, Web of Science, and Google Scholar), as well as grey literature from the WHO, IEA, World Bank, and the Clean Cooking Alliance. The main publication period was 2015-2026, and studies conducted prior to that were retained only if their conclusions had not been replicated. Sources that specifically mention Africa were included. Sources that were not peer-reviewed, opinion pieces without empirical support, and studies relevant only to contexts outside Africa were excluded.
 Women living in energy-poor households are exposed to long-term indoor air pollution from burning biomass fuels such as firewood, charcoal, or crop residues. This exposure increases their risk of respiratory illness, cardiovascular disease, and other long-term health problems. Gender-sensitivity in policy responses has been lacking, focusing on how to disseminate technology rather than the social and economic factors that affect women's access to and ability to sustain clean energy transitions.
In conclusion, energy poverty as a gender justice problem needs policy frameworks that recognize women as producers, not consumers. Integrating gender-responsive design into electrification and clean cooking programmes, and closing persistent gaps in sex-disaggregated data, are prerequisites for meaningful progress. 
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1. INTRODUCTION
Defined as a lack of access to modern and reliable energy services, energy poverty is one of the most prominent hindrances to human development in Africa. This is not a result of technological failure but the product of governance failures. These include inadequate funding for rural infrastructure, regulatory policies that favour urban consumers, energy pricing policies based on formal markets, and development programmes that measure intra-household inequality at the household level while effectively omitting it.
Gender affects the nature of exposure to energy poverty and its impact. In most African communities, domestic energy activities, such as gathering firewood, handling cooking fires, and warming the house, are assigned to women. Women fill the gap when energy infrastructure is lacking or unreliable by doing more unpaid work. They have to walk farther to gather biomass fuel. They cook for hours in poorly ventilated areas where smoke levels are many times the safe level. They waste productive time, which men of the same households rarely waste in the same amounts [2]. This discrepancy is not unique to the culture. It is the inevitable, well-documented consequence of structural inequalities that intersect, in which energy deprivation is a compounding factor of disadvantage.
The impact on health is measurable and significant. Household use of solid fuels is one of the most important environmental risk factors for disease worldwide. It was estimated that about 3.2 million people die from this exposure each year globally by the World Health Organisation (WHO) [3]. Sub-Saharan Africa accounts for a significant share of the global population that uses solid fuels, and age-standardized mortality rates from household air pollution are high on the continent [3]. In addition to respiratory disease, women have to face great time limitations due to biomass collection and open fire cooking. These limit access to formal education and work and feed into cycles of economic dependency [4]. The psychological aspect of chronic energy insecurity (as it relates to stress, exhaustion and loss of agency) is under-researched and is being studied empirically for the first time [5].
Policy interventions in Africa have lagged in delivering a truly gender-responsive approach, despite significant evidence and growing recognition of the need. The household has always been treated as an undifferentiated unit in electrification programmes and clean cooking initiatives. They have not yet taken into account who decides on household energy use, who pays the costs of the transition, and who benefits the most from it [6]. Gender language in policy documents has often been rhetorical rather than structural. Most of the time, this kind of empowering language will only occur in general statements of empowerment, rather than being translated into programme design, budget allocation, or accountability.
This review aims to produce a policy-critical synthesis of the available evidence on the intersection of energy poverty and gender in African communities. It takes into account peer-reviewed literature, reports from multilateral agencies, and political economy studies, and covers health, socio-economic, governance, and structural aspects of the gender–energy nexus. The overall goal is to review and synthesize evidence to help inform more equitable energy policy in Africa. The specific objectives are: (1) to describe the current level and geographic distribution of energy poverty across the African continent; (2) to document the health consequences of gendered energy exposure such as respiratory, cardiovascular, maternal and psychological outcomes; (3) to analyze structural and governance determinants that shape and entrench gendered energy disadvantage; (4) to critically assess existing policy responses and identify persistent design and implementation failures; and (5) to identify thematic priorities for future research to address remaining evidence gaps.
2. CONCEPTUAL FRAMEWORK
2.1 Defining and Measuring Energy Poverty
There is no universal consensus on the definition of energy poverty, and this definitional ambiguity has real-world implications for the study and the response to energy poverty. In the current frameworks, access is separated from affordability. Access-based definitions are based on a household's ability to be physically linked to electricity networks or to access clean fuels. Affordability-based approaches focus on testing households' ability to maintain that access without being financially hard hit [7]. There has been a growing recognition of a third dimension: reliability, which is a problem in sub-Saharan Africa, where even houses with nominal grid connections often suffer from long power outages and thus lack effective access to electricity [8].
The World Bank's Energy Sector Management Assistance Program (ESMAP) has developed a Multi-Tier Framework that translates the concept of energy access into five tiers, ranging from no energy access to fully developed modern energy services [9]. This is a way of not viewing electrification as a binary process and recognizes that the quality of access is as significant as access itself. The single low-watt solar lantern household is not in the same position as a house with a strong electricity connection that could power productive equipment. Putting them together, as traditional measures tend to do, hides the level of deprivation faced by those former and makes national progress measures look good.
The key indicator for cooking energy poverty is the percentage of households using solid biomass for cooking (firewood, charcoal, crop residues, and animal dung) relative to those using clean fuels (liquefied petroleum gas, LPG, natural gas, ethanol, and electricity) [10]. The guidance on household fuel combustion sets emission rate targets that define clean cooking at the point of use, based on a growing evidence base showing that even moderate exposure to cooking smoke is linked to adverse health outcomes [11]. Importantly, they are not systematically included in African national energy policies, and there is a regulatory gap between international health standards and programme design in Africa.

2.2 The Gender–Energy Nexus: A Structural Analysis
Gender and energy are mutually connected and interdependent, so it is necessary to understand them in a structural perspective. The distribution of energy poverty along gender lines depends on gender inequality and on the nature of energy poverty exposure. Energy poverty, in turn, reinforces gender inequality, limiting the agency, health, education, and time of women compared to men in similar households.
Feminist energy scholarship has described this relationship as energy justice, which assesses energy systems based on their technical and environmental performance, as well as their impact on equity [13]. Energy justice, a theoretical inspiration from environmental justice studies and feminist political economy, offers a normative framework to bring to light the distributional, procedural and recognition aspects of energy transitions. This framework is used in this review because it accounts for the multi-directional relationship between gender and energy [13,14]. When applied to gender, energy justice questions the extent to which women are involved in energy decision-making, the nature of energy benefit distribution within households, and the recognition and accounting of unpaid energy-provisioning labour in policy design [14]. They are prerequisites to ensure that energy transitions deliver real development gains, not just shift the aggregation of access figures.
The axis of disadvantage further interacts. There are constraints that rural women do not have, while urban women have the same income. Young girls are exposed to different things than adult women. Clean energy access can be especially difficult for women with disabilities, women who are heads of households and women from marginalized ethnic or socio-economic groups, as these groups can experience additional barriers to clean energy access beyond what is captured by aggregated data [15,16]. Such intersections must be taken seriously, and the tendency to reduce "women" to a homogeneous category by the methodology must be addressed. These intersections should be treated seriously, and the tendency of the methodology to treat "women" as a homogeneous category should be confronted in any analytical framework used to address the problem.

[image: ]









Figure 1. The interaction between energy poverty and gender. The figure demonstrates the two-way link between gender inequality and energy poverty, the energy justice evaluative framework, and the intersectional axes of disadvantage that shape differential exposure to energy poverty among women.





2.3 Literature Search Methodology
The narrative review is a design suitable for synthesizing a diverse body of evidence from the epidemiological, social science and policy literatures, where meta-analytic pooling is not possible. Narrative reviews are appropriate for mapping a field, summarising conflicting results, and providing integrated interpretive accounts, but do not have the same level of exhaustivity as systematic reviews and are thus subject to selection bias, as acknowledged in the Limitations section.
Databases searched include PubMed, Scopus, Web of Science and Google Scholar. The International Energy Agency (IEA), the World Health Organisation (WHO), the World Bank/ESMAP, the Clean Cooking Alliance, ECREEE, UN Women, and ENERGIA were also sources of grey literature. Various boolean combinations of search terms were used. These were: "energy poverty," "household energy," "energy access," "biomass fuel," "solid fuel," "clean cooking," "improved cookstoves," "indoor air pollution," "household air pollution", "gender", "women", "Africa", "sub-Saharan Africa", "health outcomes", "respiratory disease", "maternal health", "time poverty", "energy justice", and "socio-economic impacts.
The inclusion criteria were: (1) primary interest in Africa or Africa-relevant content in cross-regional analyses; (2) peer-reviewed article, institutional grey literature or government policy document; (3) published in the period 2015 – 2026, except for foundational studies whose conclusions are not overtaken. Exclusion criteria include opinion pieces, those without an empirical foundation, those based on non-African contexts, and those lacking institutional affiliation and peer review. A formal quality appraisal instrument (e.g., CASP) was not used, as is done in a narrative review. The views of local stakeholders have not been directly sought, and qualitative evidence from African communities, where available, is reflected in the published literature and noted in this publication.

3.0 BURDEN OF ENERGY POVERTY IN AFRICA
Africa is the most energy-poor continent in the world. In some important ways, the energy poverty gap between Africa and other developing regions has not been reduced at the same rate as overall access [17]. In many countries, population growth rates have outpaced electrification, resulting in a large absolute number of people without access to electricity. This is despite a minor reduction in the proportion of the population without access. About 75% of the world's electricity-less population is in Sub-Saharan Africa, and there is a heavy burden of electricity-less households in Central and East Africa [18].
Africa is a region of great contrast and of significance for analysis. Near-universal access to electricity has been attained in South Africa, Egypt, Tunisia, and Morocco. In contrast, South Sudan, Chad, Malawi, the Central African Republic and Niger all have rates below 20 per cent. Malawi is 19 per cent, Central African Republic 17.6 per cent and South Sudan and Chad are both below 10 per cent [18,19]. Nationally, furthermore, differences of equal size exist. Up to 90 per cent of the population in urban areas and less than 40 per cent in rural areas in Nigeria are electrified, with considerable disparities among states and local government areas [20].
The problem of cooking energy poverty is far more widespread and has proven more difficult to resolve than electricity poverty. In sub-Saharan Africa, 80 per cent of the population uses solid biomass for cooking, with relatively small changes since the turn of the millennium [21]. This persistence stems from two interrelated structural shortcomings. LPG and electricity are still comparatively expensive, cost-competitive with the incomes of rural or peri-urban consumers, and the supply chain infrastructure is limited in rural and peri-urban areas, which are components of a broader regulator's strategy to support the use of clean fuel alternatives. When successful, penetration of LPG programmes has been targeted at urban markets.
Energy access is also particularly important for the urban–rural difference for gender equity, as most of Africa's poor and most of Africa's women live in rural areas. Energy poverty in rural areas is more deeply entrenched and more resistant to market-based solutions than in urban areas. Programmes targeted for urban or peri-urban populations often miss the women most in need [22].














Table 1.  Comparative Overview of Energy Poverty 

	Country
	Electricity Access (%)
	Clean Cooking Access (%)
	Main Cooking Fuel
	Female Fuel Burden
	Key Gendered Impact
	Ref.

	Nigeria
	~62
	~26
	Firewood, charcoal
	2–4 hrs/day
	Heavy rural-urban imbalance in the labour force; intensive labour without pay
	[18,20]

	Ethiopia
	~55
	~10
	Firewood, dung
	3–6 hrs/day
	Worst time for poverty, highest PM2.5 exposure.

	[25]

	Kenya
	~76
	~30
	Firewood, charcoal
	2–5 hrs/day
	Affordability gaps and cultural barriers remain.

	[28]

	Ghana
	~88
	~37
	Charcoal, firewood
	2–4 hrs/day
	Urban–rural clean cooking disparity 
	[44]

	Malawi
	~19
	<5
	Firewood
	4–6 hrs/day
	Insufficient nutrition; significant learning gap among women

	[32]

	South Africa
	~94
	~86
	Electricity, LPG
	<2 hrs/day
	Continuous lack of equality amongst the poor peri-urban communities

	[16]

	Senegal
	~84
	~31
	Charcoal, LPG
	2–4 hrs/day
	Exclusion in rural areas despite the LPG scale-up.

	[30]

	Chad
	<12
	<5
	Firewood
	4–7 hrs/day
	Severe burden; near-absent infrastructure

	[18]

	Niger
	~19
	<5
	Firewood
	4–6 hrs/day
	In addition to the fuel scarcity, desertification exacerbates it.

	[18]

	Uganda
	~47
	~7
	Firewood, charcoal
	3–5 hrs/day
	Low levels of clean fuel use; high levels of stove stacking;

	[23]





4. GENDERED DIMENSIONS OF ENERGY POVERTY
4.1 Energy, Labour, and Its Allocation in Agriculture: Economic and Nutritional Significance of Food Production
Cooking is structurally situated as unpaid labour across most of Africa, with significant regional variation shaped by cultural norms, economic inequality, and institutional structures. In most surveyed households, women are mainly responsible for energy-related household activities. Do not overlook the need not to reduce this pattern to a single stereotype: there are differences among male-headed and female-headed households in terms of their energy decision-making processes; in some settings, the labour use in the household differs between rural and urban households; and in some cases, the younger generation is questioning traditional gender divisions of domestic labour. However, survey evidence from across sub-Saharan Africa, including different countries, ethnic groups, and urban/rural areas, consistently indicates that women are the most common cooks in over 90 per cent of households [23,24]. Where this pattern holds, it is not best understood as a voluntary or culturally isolated preference. This is the logical result of gender norms in place and supported by the lack of institutional solutions to redistribute domestic energy labour or offset its costs.
The health effects are serious and known. Ethiopian and Zimbabwean studies have reported that women exposed to fine particulate matter (PM2.5) in their home cooking environments cook for several hours daily, with levels reaching 10-60 times the WHO limit [25,26]. This exposure is long-term, foreseeable, and likely to occur in the home environment, where women often have less control to make changes. Demands for a cleaner stove or fuel are also likely to require payment, which women are unlikely to have, or the consent of male household heads, who may not consider health impacts to be their responsibility [27].
The collection of fuel adds another burden, one that is often not visible. Firewood is the primary cooking fuel in rural areas, and women and girls collect it. Collection times are documented at 2 to 6 hours per day in studies in Kenya, Ethiopia, and Uganda, with longer collection times in forests with high levels of degradation and deforestation, especially where fuel sources are farther from settlements [28]. This time is not available physically for learning, earning a living or resting. It remains unpaid, and is thus not recorded in national accounts, productivity measures or energy access calculations, making its economic and health costs invisible to decision-makers [29].
4.2 Time Poverty and Opportunity Cost
One of the least discussed aspects of the gender gap in energy poverty is time poverty, the lack of discretionary time after a set of subsistence activities. Those hours are not only redistributed when women devote excessive time to energy-intensive domestic work; they are also foreclosed. These opportunity costs are not just real, measurable, and consequential; they do not show up in any development indicator [30].
Important negative associations between women's work outside the home and the burden of collecting fuel have been found in studies conducted in Ethiopia, Uganda and Tanzania [31]. The mechanism is direct: four to six hours of a woman's time spent collecting wood cannot be spent on market activities, agricultural production, or entrepreneurship. Analysis of time-use data in rural Senegal also shows that domestic energy burdens are gendered, with women's time spent in domestic energy use being significantly less free than men's in similar socio-economic groups, as confirmed by a systematic analysis of time-use data [30].
Girls' education is key to addressing time poverty related to energy. Girls are also more likely than boys to be pulled out of school to help adults collect and carry fuelwood and cook, especially when adults are sick or harvesting [32], in households that use solid biomass. This disenfranchisement from school is one way in which energy poverty is perpetuated across generations  as girls who do not attend school because of biomass-related tasks are less likely than adults to earn sufficient income to shift to clean fuels.
4.3 Economic Exclusion and Productive Opportunity 
In addition to time allocation, there have been consistent relationships between access to electricity and increased household income, increased female self-employment, and increased participation in formal market activities, with effects generally being stronger for women than for men [22]. Access to reliable electric power allows people to read after dark, run their businesses after dark, preserve their food, carry out small-scale food processing, and use digital financial services and market information [33].
Women in energy-poor households are systematically excluded from these productivity pathways. They are also more likely to take out informal loans at high interest rates to cover their daily fuel costs. The economics of energy poverty essentially amounts to a regressive tax on the poorest households: solid biomass is bought daily in cash. Meanwhile, LPG has a higher initial cost, and electricity is charged monthly on an electricity meter. This payment system is a burden on limited household incomes.
5. HEALTH IMPLICATIONS
The impacts of energy poverty on the health of women in Africa take many intertwined forms: respiratory, cardiovascular, maternal, neonatal, and psychological. The available evidence, although geographically limited, is sufficiently robust to describe the burden as severe, systematic and structurally gendered.
5.1 Indoor Air Pollution: The Dominant Exposure Pathway
Solid fuel use is the main energy poverty health threat. The combustion of firewood, charcoal, crop residues, or animal dung on open fire or traditional stoves produces a complex mix of pollutants (fine particulate matter (PM2.5), carbon monoxide, nitrogen dioxide, polycyclic aromatic hydrocarbons and volatile organic compounds) with specific health risks at the atmospheric concentrations created by household combustion sources [34]. The 24-hour average PM2.5 level in traditional-stove kitchens has been recorded in studies in Ethiopia and Zimbabwe as 290 micrograms per cubic metre or higher. This exceeds the WHO annual Guideline of micrograms/m³/m³ [25,26].
Women's exposure is higher and longer than that of other household members because cooking is a structural duty for women. In the closed or semi-closed kitchen type, predominant in rural and peri-urban Africa, combustion gases will be poorly diluted, and multiple cooking episodes will result in high concentrations throughout the day during waking hours [35]. An attenuated form of this exposure occurs in infants and young children when they are held close to food-preparation areas during feeding. This partly explains why the prevalence of acute lower respiratory infection is higher among children under 5 years of age in households that use solid fuels for cooking and heating [36].
5.2 Burden of Respiratory and Cardiovascular Diseases
One of the most well-documented effects of chronic exposure to biomass smoke in the global burden of disease literature is its impact on the respiratory system. Women in solid fuel households are at much higher risk of developing chronic obstructive pulmonary disease (COPD), lung cancer, and acute lower respiratory infections (ALRI) than women in households using clean fuel [37]. Increased relative risks for COPD were about 2.65-fold, and for chronic bronchitis about 2.89-fold due to exposure to indoor air pollution from the use of solid biomass fuels (highest relative risks in the African region) [38]. These estimates are based mainly on Asian and Latin American populations, with few data available in African contexts, which is another evidence gap.
Cardiovascular complications are increasingly becoming the focus of study and are an under-recognized aspect of disease burden. Exposure to PM2.5 is known to be a causal risk factor for ischaemic heart disease, stroke and cardiac arrhythmia via systemic inflammation, oxidative stress and endothelial dysfunction [39]. The combination of metabolic disease and hypertension with chronic exposure to biomass smoke is an additional risk to African women who are already burdened by a significant and growing prevalence of these conditions, and should be systematically explored. The evidence base for prospective cardiovascular data in African cohorts remains small compared to that in South Asia, and this is a research priority.
5.3 Maternal and Neonatal Health
Household air pollution (HAP) is a period of greater vulnerability during pregnancy. Physiological changes enhance respiratory exposure, modify the immune response to inhaled particles, and heighten the potential for toxic substances to cross the placenta and enter the developing foetus [40]. In Ghana and Nigeria, household solid fuel usage has been linked to low birth weight, preterm delivery, perinatal mortality, and poor neonatal outcomes [41,42]. Additional causal evidence, aligned with the observational data, was provided by a randomized controlled trial showing that a switch from biomass to LPG cooking improved birth outcomes [47].
Maternal mortality pathways exist both directly and structurally. Women who are delivering without skilled attendance in health facilities where electricity is not reliable are at increased risk of complications related to obstructed labour, PPH, and neonatal complications that can be managed, particularly with good lighting and appropriate equipment that requires electricity [33]. Without electricity, preventable maternal and neonatal deaths in sub-Saharan Africa have been documented to be partly caused by low access to electricity in peripheral health facilities [20].
5.4 The mental health and psychological burden.
The psychological impacts of energy poverty are among the least researched aspects of the problem. There is, however, increasing evidence that women who are energy insecure have higher levels of depression, anxiety and psychological distress than those who are not [43]. These include chronic stress caused by using household resources in the face of persistent energy scarcity, the social stigma of energy poverty, loss of agency related to structural and financial exclusion and loss of time poverty due to exhaustion.
Qualitative research in Kenya, South Africa, and Senegal captures women's descriptions of energy poverty as shame, chronic fatigue, and a structural inability to make a difference in their households despite individual effort [28]. Such accounts stress the aspects of suffering which quantitative health reports cannot. Interventions that do not take into account the psychosocial setting in which women make decisions about their energy use are also likely to have lower uptake rates, higher discontinuation rates, and be less sustained than a programme that understands these dynamics [43].

Table 2. Multi-dimensional Health, Economic, and Social Consequences of Energy Poverty for Women and Girls in Africa

	Domain
	Specific Outcomes
	Primary Mechanism
	Gendered Impact
	Evidence Level

	Respiratory
	COPD, chronic bronchitis, acute lower respiratory infection
	Chronic inhalation of PM2.5, CO, and polyaromatic hydrocarbons from biomass combustion
	Women face the highest exposure intensity and duration due to their cooking role

	High [37,38]

	Cardiovascular
	Hypertension, stroke, ischaemic heart disease
	Systemic inflammation and oxidative stress from prolonged PM2.5 exposure
	Additive risk in women already carrying high hypertension burden
	Moderate [39]

	Maternal Health
	Low birthweight, preterm birth, perinatal mortality
	Household air pollution during pregnancy; energy-poor facility delivery
	Disproportionate risk during pregnancy and childbirth
	High [40–42]

	Child Health
	Acute respiratory infection, neonatal complications
	Early-life smoke exposure; maternal exposure during pregnancy
	Girls additionally burdened by domestic energy labour
	High [36]

	Mental Health
	Depression, anxiety, chronic psychosocial distress
	Energy insecurity, chronic scarcity stress, loss of agency
	Women report exhaustion, shame, and structural helplessness
	Emerging [43]

	Time Poverty
	Reduced discretionary time; forgone rest and productivity
	Fuel collection and inefficient cooking consume 2–7 hrs/day
	Severely constrains economic participation and wellbeing
	High [29,30]

	Education
	Lower school attendance and attainment, especially for girls
	Girls withdrawn for fuel collection and cooking assistance
	Reinforces intergenerational inequality
	Moderate [32]

	Economic Participation
	Reduced paid employment and entrepreneurship
	Biomass labour precludes market participation
	Lower financial independence; constrained transition capacity
	Moderate [22,31]




5.5 Critical Synthesis: Contested findings, methodological weaknesses, and contribution of this review
The direction of effects is consistent across the studies for health outcomes, and estimates of magnitude have some meaningful uncertainty. Pooled data on COPD and cardiovascular risk due to biomass smoke are largely based on Asian and Latin American populations, whereas African studies are largely primary data [37,38]. These risk ratios are applied to African populations in the absence of empirical evidence for regional similarities in exposure intensity, cooking methods, household structure, and co-morbidity profiles. The HAPIN trial offers quality causal evidence on the pathway to birth outcomes for the LPG intervention [47]. Its generalisability to African settings, however, needs to be approached with caution as the baseline fuel mix, household structures, and LPG supply chains are very different from those in the trial sites. The mental health associations are at a preliminary stage of validation, and the available studies are cross-sectional and conducted with instruments that were not validated across all African contexts [43].
The evidence for inverse relationships between the economics of women's participation and the fuel-collection burden with respect to on-time poverty is credible and corroborated by multiple country studies [30,31]. However, much of this literature is cross-sectional and, above all, largely qualitative, thus constraining causal inference. In most study designs, it is impossible to completely rule out reverse causality (i.e., women with lower incomes or limited labour market opportunities would also be more likely to be in biomass-dependent households). Geographic concentration is another methodological concern in the literature reviewed: 83% of primary studies take place in Ethiopia, Ghana, Kenya, and South Africa, and results from the studies may not be readily applicable to other regions of the world, such as Francophone West Africa, Central Africa, or the Horn, where energy systems, gender norms, and governance structures vary [3,37].
Another issue to consider is the publication bias. Evidence from the literature is skewed towards programmes with measurable positive outcomes, with null or negative outcomes of failed cookstove or electrification interventions less likely to be published [75]. This establishes an evidence base which can systematically overestimate programme effectiveness. While the present review can do little to rectify this bias, it seeks to mitigate its impact by presenting critical political economy analyses alongside impact evaluations and by explicitly highlighting where effect sizes are ambiguous and/or context-specific.
 The structural gender gaps, energy deprivation, health burden, and the failure of the governance system are not explored in isolation in the sectoral literature; rather, the pathways through which these gaps interact and reinforce one another are examined. The energy justice lens is applied as a cross-cutting evaluative lens, linking evidence domains that are generally kept in silos and providing a synthesis of why overall energy access statistics can continue to improve. By contrast, women's actual situation of energy poverty does not change significantly.

6. STRUCTURAL AND GOVERNANCE DETERMINANTS
The division of energy-related labour by gender is reinforced, beyond economic considerations, by cultural norms that normalise cooking and domestic energy management as feminine and domestic. These norms are not uniform: they differ across regions, generations, religions, and household types, and will vary over time, reflecting changes in gender relations driven by urbanization, education, and economic transformation. However, in many communities across West, East, and Southern Africa, cooking over an open fire is more than a means to produce food; it is a place where intergenerational knowledge transmission occurs and, in some contexts, an indicator of domestic skills [45]. When these associations are high, they lead to direct, measurable implications for technology adoption. Resistance to the adoption of improved cookstoves or clean fuels in households where cooking is a central and significant aspect of cultural identity may occur, even though the cost and availability of these stoves and fuels are insufficient to explain it [44].
Women can be subject to social sanctions for going against traditional cooking methods or have values which make change seem like giving up on being a woman. Households with male heads may oppose biomass energy replacement because they see it as outside their responsibility or domain. Therefore, do not see the health impacts and time savings from using other energy technologies as issues to be addressed [23]. Such dynamics make top-down technology dissemination programmes, based on the assumption that adoption is a rational economic choice that responds to price signals and to subsidy design, much more complicated.
6.2 Government Failure and Policy Design Shortfalls
A systematic review of energy frameworks across 18 countries in sub-Saharan Africa (SSA) found that most frameworks have a narrow, superficial gender lens [45]. The vast majority of frameworks lack gendered indicators, making it structurally challenging to measure progress towards gendered outcomes in energy access, except when there is political will to do so. In some instances, gender language emerged in policy documents. However, it was limited to general expressions of commitment to empowerment, and was not reflected in the programme design, budget allocation or institutional accountability systems [14].
International frameworks compound domestic failures. The SDG7 reporting architecture does not mandate sex-disaggregated data, so progress towards universal energy access is measured at the household level and is inherently blind to intra-household inequalities [15]. A biomass-to-LPG transition is regarded as having the potential to provide clean cooking access, regardless of who decides to switch to LPG, who suffers exposure to cooking smoke during the transition period, or the financial burden of LPG refills. This methodological gambit strategically obscures the gendered distribution of energy poverty and shields policy from gendered accountability.
Political economy analyses help to bring into focus the gap between policy words and programme action. The analysis of the Gender Policy for energy access in Kenya in 2019 revealed that, although it has a formal gender quota, the policy is not well institutionalized and lacks legal enforcement mechanisms [49]. The ECOWAS Policy for Gender Mainstreaming in Energy Access establishes that institutional capacity and political will are the major challenges to implementing the policy at the regional level among member states [50]. These results indicate governance shortcomings that cannot be overcome by technical or financial measures alone.
6.3 Financial Exclusion and Structural Barriers to Clean Energy Transition
Fundamentally, access to clean energy is about who can decide to have access and who can afford the investment. Although women often control the day-to-day finances of the household, in many African households, choices related to major energy investments, such as stoves, fuel types, and grid connection, are made by male household members [27]. Women who need most to make clean energy transitions are the most structurally marginalized to do so.
In many African countries, the lack of formal financial services for women further exacerbates this constraint. Women face significant constraints when accessing financing for initial capital investments in clean energy transitions, even when credit schemes offer incentives for such investments, due to a lack of savings accounts, credit histories, and collateral [9]. Another structural barrier is land tenure arrangements, as women may not be eligible to access rural electrification connections, which are based on land ownership, or they may not have access to land as collateral to finance energy systems in countries where customary land tenure systems are in place and limit women's ability to hold land [46]. Unless policies are explicitly designed to address the gender gap, energy transition driven by market forces is likely to favour men over women and to exclude the most energy-poor households, which tend to be more female-headed.

7. POLICY RESPONSES: EVIDENCE, GAPS, AND CRITICAL ASSESSMENT
7.1 Policy Landscape: National, Regional, and Continental Frameworks
7.1.1 National Energy Policies and Gender Mainstreaming
National energy policies are the main framework that dictates a nation's developmental path and energy infrastructure. Historical energy governance has been focused on electrification and grid extension at the scale of industry and urban areas throughout much of Africa. Although they have macroeconomic justification, they have systematically excluded the last mile of energy access, the rural and peri-urban women who bear the brunt of energy poverty, and whose empowerment is amongst the strongest drivers of household poverty reduction [56].
A national energy policy that fails to consider the specific energy needs of women is an inadvertent perpetuation of socio-economic imbalance. The mainstreaming of gender is thus a key demand of present-day energy governance. The right use of the term gender mainstreaming is not to add women to projects or ensure a specific number of women are present in meetings. This is an iterative process in which gender is incorporated into all phases of energy policy development, from conception and planning through budgeting, implementation, monitoring, and evaluation [57]. This distinction between procedural inclusion and substantive integration is analytically important because many African energy policies meet the former but not the latter.
Gender mainstreaming on the continent has not been equal, and the quality of integration, if it has occurred, is variable. More than 60 per cent of national energy policies in East and Southern Africa (ESAF) include a reference to gender, and about 40 per cent include gender and energy access as a link to better environmental outcomes [58]. ECOWAS has also led its member countries to include gender mainstreaming in their National Action Plans (NAPs), and some countries, such as Burkina Faso, Liberia, Sierra Leone, and Nigeria, have taken steps in that direction. Nigeria has done this by incorporating energy into its national gender policy and conducting gender audits of the energy sector [59]. However, there is significant variation across cases in the extent to which integration is achieved.
In contrast to most other NAPs, which leave energy references vague, Sierra Leone specifically mentions energy access gaps and addresses them by promoting energy technologies, such as solar energy and biogas production [60]. However, it is important to recognize that Sierra Leone's policy focus on biogas and solar might be driven by foreign investors' preferences rather than a deliberate effort to address gendered access to clean energy. This is a good example of how the political economy of energy finance can skew the gendering of national plans.
The National Energy Policy of Ghana puts more emphasis on gender mainstreaming. It touches on women's issues in a specific way but is also criticized for focusing on women as objects of empowerment rather than as agents of policy formulation and implementation [35]. At a higher level of institutional development, Rwanda displays a similar pattern. Although both its Gender Monitoring Office and its National Energy Policy (2015) explicitly recognize the need to mainstream gender in energy, they cannot be upheld in practice because they lack disaggregated gender data. [62].
Even this is not reached by all the countries. While the national energy policy does not specifically mention energy access inequities for women, youth, and persons with disabilities (PWD), they are grouped, and barriers to energy access for women differ from those of the other groups [58]. Kenya is a more illustrative example; the Gender Policy for Energy Access 2019 is substantively well designed and has access to clean cooking fuels as one of its key pillars, and it has also applied the country's constitutionally mandated two-thirds gender rule in relation to the composition of appointive bodies in the energy sector [49]. Enforcement and implementation, however, have been restricted, and institutional and political constraints that persist across the continent, even with good policies on paper, have persisted [49].
In all of these cases, there is a consistent trend. There has been noticeable progress in the use of gender-inclusive language in energy policies in Africa, largely driven by international agreements and frameworks such as Agenda 2063 of the African Union, the SDGs, and the ECOWAS Policy on Gender Mainstreaming in Energy Access. However, a gap persists between policy intention and local action. Although gender has been adopted into the language of many national energy ministries, it has not been translated into specific technical targets, time-bound accountability mechanisms, or budgets. This is partly due to a process-centred approach, and to conceptual misunderstandings about the purpose of gender mainstreaming [63].

7.1.2 The ECOWAS Framework: Regional Mandate and Institutional Limits
The ECOWAS Policy for Gender Mainstreaming in Energy Access is the most mature regional governance instrument that explicitly addresses gender equity and energy access in Africa. The policy, in its current form, was adopted in 2024 and requires that gender mainstreaming be included in the National Action Plans of member states, which also include an implementation strategy for this [50]. Its ambition is great. It makes a formal declaration that access to and use of energy cannot occur without addressing the structural conditions that limit women's access to energy systems.
In reality, however, adoption rates within the 15 member states have been low and inconsistent. ECOWAS will have recognized that institutional capacity and political will are the main implementation challenges [50]. Another constraint of the ECOWAS policy is its technology-neutrality. It does not prescribe specific energy technologies, unlike Sierra Leone's NAP, which does, and it does not specify how to translate gender commitments into concrete energy choices, which requires the capacity and incentives of national governments, which vary significantly [60]. This pro- and administrative-tactical approach diminishes the policy's effectiveness where it counts most: at the moment of its implementation.
7.1.3 Continental and Global Frameworks: AU Agenda 2063 and SDG 7
National policies and ECOWAS provide sub-continental blueprints, but the scale of energy poverty in Africa calls for an integrated continental approach. The two major strategies that offer strategic scaffolding for this are the Agenda 2063 of the African Union and the Sustainable Development Goal 7 (SDG 7) of the United Nations.
The African Union's blueprint for transforming the continent over the next 50 years is Agenda 2063. Its energy aspect is aligned with Aspiration 1 (A Prosperous Africa). It is supported by the Programme for Infrastructure Development in Africa (PIDA), which will focus on reducing energy costs and increasing access to energy for an additional 800 million people, particularly in rural and underserved areas [64]. Women and socio-economic equity play a central role in the agenda, including several aspirations for women's government participation, land rights, and access to credit. However, the document does not explicitly refer to energy as a gender issue. The two sets of commitments are not in separate dialogue, but in parallel [64].
SDG 7 calls for universal access to affordable, reliable and modern energy services (Target 7.1), a significant increase in the percentage of renewables in the energy mix (Target 7.2), and a doubling of the rate of improvement in energy efficiency (Target 7.3), as well as two means of implementation targets that focus on international cooperation and investment in infrastructure in developing countries countries (Targets 7.A and 7.B). SDG 7 is not an SDG meant to be achieved individually, but rather a 'nexus' SDG that serves as a foundation for health (SDG 3), education (SDG 4), and poverty reduction (SDG 1) for African governments, including Ethiopia and Kenya (65).
One of the major weaknesses of SDG 7 in this regard is the absence of specific gender-related indicators. It is structurally different from many other SDGs in that it does not call for disaggregated data by sex, so there is no way to determine whether energy access gains are occurring for women. Gender appears in Target 7.1.2, access to clean fuels and technologies for cooking, as a proxy indicator due to the structural genderization of cooking, in SDG 7. In SDG 7, gender is only indirectly represented in Target 7.1.2, access to clean fuels and technologies for cooking, where access to clean cooking is used as a proxy indicator for gender. The African Development Bank's New Deal on Energy for Africa has sought to address this gap by setting specific targets to promote women's participation in energy infrastructure jobs and increase access to clean cooking fuels for 130 million households [66]. These undertakings are not part of the SDG 7 formal monitoring framework, however.
Agenda 2063 and SDG 7 can be best described as a nested approach: rhetorically aligned but operationally distinct in their energy access and energy-related development priorities. Countries within both Agendas 2030 and Agenda 2063 lack measurable indicators for gendered outcomes, as the final stretch of the 2030 SDG agenda overlaps with the second decade of the 2063 Agenda [67]. The progress has been slow and highly uneven. The combined effect of these frameworks has not yet come to fruition in terms of accelerating the progress toward universal electricity access (with less than a sixth of countries expected to reach this milestone before 2030) nor toward improving access to clean cooking fuels (with nearly one billion people in the continent still using polluting fuels for cooking) [69]. As this review reveals, the responsibility for this is almost entirely on women.

7.2 Clean Cooking Initiatives: Achievements and Limitations
In Africa, the prevailing policy strategy on cooking energy poverty is to promote improved cook stoves and, more recently, to scale up LPG and electric cooking. Since 2010, the Clean Cooking Alliance has brought significant international funding to introduce cleaner cooking technologies in low-income areas [10]. Various national ICS programmes have been established in Ethiopia, Kenya, Nigeria, Ghana and Uganda, with different focuses on subsidies, market development and public procurement.
Ambiguity is instructive with respect to the evidence on these programmes. The HAPIN trial was the largest randomized controlled trial of an LPG stove intervention ever conducted across four LMICs and demonstrated reductions in PM2.5 exposure and improvements in birth outcomes, but only modest effects on other prespecified health indicators [47]. The health benefits that can be achieved from cook stove interventions are likely to be observed only when there are steps to truly clean fuels, not just a few changes in how biomass is used, and when there is a transition in use, not just a few.
Although LPG scale-up programmes have made considerable progress in Senegal, Nigeria, and Côte d'Ivoire in terms of market penetration in urban areas, achieving penetration in rural areas is hampered by weak linkages and low prices [21]. The decline in solar generation costs has increased the policy interest in electric cooking. Cooking load requirements, however, are generally higher than the capacity of the solar systems available today for off-grid applications, and the reliability of the grid in most countries is inadequate to use electricity as the main cooking fuel. These studies conclude that there is no affordable, scalable solution to clean cooking that has been implemented at the scale required to significantly change the biomass-cooking landscape in rural Africa. This has not been sufficiently recognized in international energy progress reports.
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Figure 2: This figure summarises national and regional policy responses to gender mainstreaming in Africa’s energy sector. It highlights progress across selected countries, the role of ECOWAS in advancing gender-sensitive energy access, and the persistent gap between policy commitments and practical implementation.

7.3 Electrification Programmes: Persistent Gender Gaps
Currently, the prevailing policy approach to cooking energy poverty in Africa is through promoting improved cook stoves and, in recent years, LPG and electric cooking. Since 2010, the Clean Cooking Alliance has garnered significant international financial support to promote cleaner cooking technologies in low-income communities [10]. There have been several national improved cookstove programmes in Ethiopia, Kenya, Nigeria, Ghana and Uganda that have focused on different aspects of subsidy, market development and public procurement.
The evidence for these programmes is informative in that it is ambiguous. Results from the largest randomized controlled trial of an LPG stove intervention in four low- and middle-income countries, the HAPIN trial, showed that switching from biomass to LPG reduced exposure to PM2.5 and improved birth outcomes. In contrast, other prespecified health outcomes showed modest effects [47]. In the absence of a clear understanding of how to interpret these findings, opinion has turned towards the notion that health impacts from cookstove interventions are likely to be significant only if the transitions occur to a truly clean fuel (as opposed to a marginally more efficient use of biomass fuel) and if fuel use is both primary and sustained (as opposed to fuel use being only partial).
In Senegal, Nigeria, and Côte d'Ivoire, LPG scale-up programmes have been successful in urban markets but limited in rural markets due to the fragility of supply chains and their high cost [21]. However, as solar electricity costs decline, electric cooking has been gaining policy attention. However, most existing off-grid solar systems are not large enough to meet cooking load requirements. In many countries, electricity supply is not sufficiently reliable to serve as a main cooking fuel. Overall, none of the more scalable, cost-effective clean cooking options has been deployed at the scale needed to significantly change the biomass cooking profile in rural Africa. This failure has not been sufficiently recognized in international energy progress reports.
7.4 The Gender-Responsive Policy Gap: A Structural Assessment
A clear structural gap can be seen across various aspects of African energy policy, such as national electrification plans, clean cooking programmes, renewable energy strategies, and regional energy policy frameworks: gender-responsive language is present, but no gender-responsive design, implementation, or monitoring. [14,45] This is not a technical issue for the most part. It is a political economy issue: the representation of women in energy governance structures is low, gender analysis is underrepresented in energy sector institutions, and programmes lack accountability mechanisms to ensure they deliver gender-equitable results.
The SDG framework nominally facilitates the conditions with a linkage between SDG 7 (affordable and clean energy) and SDG 5 (gender equality). In practice, the architectures for the reporting of these goals are not well integrated. Household data are used to monitor SDG 7, but they do not address intra-household inequality; energy access is not monitored under SDG 5. The political will to implement gender-responsive energy transitions is therefore not supported by the monitoring framework, which fails to ensure accountability on the part of governments and donors for its implementation [15].
7.4.1 Gender Gaps in Energy Policy Design and Implementation
Just because a policy is written in gender language does not mean that it automatically leads to gender-equitable outcomes. In the African context, the literature has been strikingly consistent in identifying a gap between rhetoric and reality. The gap is realized in various overlapping ways: through policies with poor design assumptions, through the lack of women's voices in energy decision-making, through ongoing challenges with data, and through the absence of gender in the implementation of energy policies in the private sector.
Many energy policies have a key design flaw: they treat households as homogeneous units of analysis. Policies measure energy access at the household level, concealing the intra-household dynamics through which men may allocate electricity for entertainment or productive purposes. Meanwhile, women continue to use traditional biomass in cooking [76]. This is an invisible intra-household energy burden, created by household-level aggregation and by the lack of women's rights to control resource allocation in many domestic settings.
Additionally, policies often assume that health risks are the primary drivers of women's energy decisions. However, there is evidence that immediate financial and food needs are more important than long-term respiratory needs in women's decisions [75], such that top-down health-based mandates often fail at the point of adoption. Another design gap related to grid electricity expansion and clean cooking transitions is the systematic prioritization of grid electricity expansion over clean cooking transitions [77]. In households with electricity, women can still access biomass fuel, burning a few hours each day and keep their time poverty unchanged [73].
7.4.2 Women's Underrepresentation in Energy Governance
One cause and result of these design failures is the underrepresentation of women in energy governance and policymaking. Policies that emerge without women's presence in the rooms where energy policy is made tend to be more representative of what is important to men than to women. In Kenya, while the policy frameworks include provisions for women's participation in energy sector institutions, analysis indicates that no strategy is in place to operationalize this commitment. The existing legislation, such as Sessional Paper No. 4 on Energy, does not mention any vulnerable groups or how tariff concessions may be delivered to them [71].
The experience of Botswana shows a similar issue at the design phase: gender commitments in the country's gender energy policy were structurally disconnected from the beginning, since no gender specialist or women's advocate was involved in its design, and 34 institutional stakeholders participated [72]. Since then, the national energy policy for Botswana has been revised, with the words "mainstream" inserted as a policy objective, but the policy has not been put in measurable terms [72].

7.4.3 Public-Private Implementation Gaps
Implementation gaps also become apparent regularly at the public policy/private sector interface. The deployment of infrastructure and its beneficiaries are determined by energy utilities and independent power producers, who seldom have gender mandates and often lack the institutional structure to implement them. In Senegal, a documented example is the national electricity company Senelec, which lacks a gender focal point and has no gender-specific priorities beyond its main business: achieving cost minimization and secure supply. [70]
This is a failure of institutional design, as gender does not appear at the operational level of intervention, despite being mentioned at the policy level; an issue that cannot be addressed by financing and technology interventions.
7.4.4 Data Deficits and Weak Accountability Mechanisms
Underlying all of these gaps is a chronic deficit in sex-disaggregated data. Without data on who makes energy decisions within households, who bears the health costs of energy poverty, and who benefits from transitions to cleaner fuels, it is structurally impossible to design targeted interventions, monitor their reach, or hold governments and donors accountable for gendered outcomes [75].
Publication bias compounds this problem: the literature on gender and energy disproportionately documents successful programmes while underreporting failures, producing an evidence base that systematically overstates the effectiveness of existing approaches [75]. Closing these gaps requires not only more and better data collection but a reorientation of evaluation frameworks toward gendered outcome indicators. This is a reform that both Agenda 2063 and SDG 7, as currently constituted, fall short of mandating [65,66].
7.5 Critical Assessment: From Policy Commitment to Implementation Failure
All this evidence, taken together, indicates that while Africa's energy policy context is becoming more fluent in the language of gender equity, it is much less adept at producing gender-equitable outcomes. The following rhetorical and institutional entry points can be found in national policies, ECOWAS commitments, the AU Agenda 2063 and SDG 7. However, their net impact is undermined by reduced budgets, weak enforcement, poor disaggregation of sex-specific data, technology-sheet commitments, and the general tendency to analyze the household as an internally homogenous analytic unit.
The issue is not the lack of policy language, however. The lack of translation into targeted clean cooking transitions, productive electricity access for women, gender-informed infrastructure planning, women's engagement in energy governance, and accountability mechanisms. In the absence of addressing these gaps, policy interventions will continue to increase overall coverage of energy services while maintaining a largely unchanged gender-based distribution of energy poverty.




8. PERSISTENT CHALLENGES: A LAYERED ANALYSIS
Progress in addressing gendered energy poverty in Africa is constrained by overlapping challenges at the financial, infrastructural, institutional, and political levels. Understanding these challenges as layered and interacting, rather than as discrete, sequentially solvable problems, is essential for realistic policy design.
Financial barriers are the most frequently cited obstacle to clean energy adoption, and they affect women with particular force. The upfront costs of LPG cylinders and stoves, solar home systems, and grid connection fees represent multiples of monthly household income for the majority of Africa's energy-poor population[21]. Subsidies have been deployed across many countries but are typically poorly targeted, reaching wealthier urban consumers while failing to reach the rural and peri-urban markets where need is greatest [10,19]. Women, who are more likely to lack formal income, credit history, and collateral, face barriers to both market-rate financing and subsidized product access.
Infrastructure constraints represent a second and compounding category of challenge. In remote rural areas, the economics of grid extension are unfavourable under standard utility models, and LPG supply chains are unreliable or absent. Off-grid solar technology has made substantial inroads in these contexts, but most deployed systems remain sized for lighting and phone charging rather than cooking[18]. The absence of affordable clean cooking alternatives leaves open-fire biomass combustion as the structural default, not because households prefer it but because viable alternatives are inaccessible. Characterizing this as a market failure misidentifies the problem: it is primarily a public investment failure.
Institutional capacity and political will represent the third and most underappreciated layer of challenge. Energy policies that are technically sound and adequately resourced can still fail to produce gender-equitable outcomes where implementing institutions lack training in gender analysis, accountability to gendered outcome metrics, or incentives to prioritize the women least visible in formal markets. 

9. FUTURE DIRECTIONS
The conclusions drawn from the evidence presented in this paper help inform a series of realistic and attainable policy changes. These are not add-on activities to current energy programmes; they are conditions that must be in place to ensure energy programmes have an equitable impact.
Collecting sex-disaggregated data should be a core component of any energy programme funded by a national or international agency, and the results should be reported and monitored by tracking indicators of sex-specific activities [15]. However, it is structurally impossible to measure whether programmes are achieving equitable outcomes if there is no information on who is making energy decisions, who is experiencing the health impacts of energy poverty, and who is benefiting from interventions to reduce energy poverty within households [45].
The design of programs must be gender-sensitive, that is, systematically include women as informants and decision-makers, rather than only as target beneficiaries. Inclusive approaches to designing interventions that involve women in determining their own aspirations for what energy access means to them, their businesses, and their health result in more relevant, more widely adopted, and more lasting energy interventions than those developed without their input [44]. The linkage of energy programmes and financial inclusion programmes, land tenure reform, and legal measures for women's rights in relation to economic decision-making in the household is not a parallel development concern. It is essential to let women respond to the energy access opportunities that programmes create [9].
The importance of investment in health care facility electrification as a key part of maternal and child health strategies calls for policy focus. There is sufficient evidence to support prioritizing electrification in both the energy access and universal health coverage agendas, based on the relationship between health facility electrification and maternal mortality. A narrative review of solar-driven cooling systems in hot climate regions revealed that the three cooling technologies (absorption, adsorption and photovoltaic-driven vapour compression) showed thermodynamically compatible approaches for hot climate regions, such as sub-Saharan Africa and the MENA region, particularly in low-income environments for thermal comfort and cold chain operations[48]. The inclusion and application of such systems in the energy planning of healthcare facilities and the domestic provision of cooling in energy-poor African communities is a real, evidence-based policy priority. At the same time, scale-up will require specific financial tools, supply chain finance, and regulatory support, which are currently lacking in energy governance systems [48].






9.2 Critical Research Gaps
Although the literature on gender and energy in Africa is growing, there is limited evidence in several key areas. First, more spatial data is required for future studies. Current evidence is also highly skewed, with little evidence from Francophone West Africa, Central Africa and the Horn of Africa [3,37]. Research in these areas must be expanded beyond just quantitative coverage to reflect the cultural, institutional, ecological and policy variations that affect the gender-energy nexus across the African continent.
Second, more longitudinal study designs are needed for the field. Most available research is cross-sectional, which hinders causal inference, and it is difficult to track transitions over time, such as stove stacking, partial use of biomass, and backsliding into biomass use [38,43]. Longitudinal studies to track women's health, education, economic, and household outcomes across multiple transitions to clean energy would yield more robust evidence of intervention efficacy, distinguishing between lasting benefits and short-lived effects.
Thirdly, there is limited research on the mental health and psychological effects of energy poverty. Although there is growing evidence of the physical health impacts of biomass exposure, there is less research on the emotional burden, anxiety, fatigue, and psychological stress of household energy insecurity, fuel collection, cooking with biomass smoke, and the time burden of these activities. Future research is needed to confirm the cultural validity of measurement tools, incorporate mental health components into energy transition assessments, and adopt a longitudinal design that reflects women's psychological experiences in both the transition away from and toward energy.
Fourthly, there is a need for African-specific clinical and epidemiological data. The current risk estimates for chronic obstructive pulmonary disease (COPD), cardiovascular disease (CVD), and adverse birth outcomes (ABO) due to biomass exposure are largely based on Asian and Latin American cohorts. Consequently, continent-wide estimates of the burden of mortality and morbidity are needed. They would benefit from region-specific prospective studies in Africa to enable reliable estimates of the burden of disease across the region, as well as of African exposure patterns, cooking habits, housing conditions, and healthcare realities.
Lastly, more attention needs to be paid in the future to the role of women in energy transitions, about their leadership and agency. Women are not only victims of energy poverty, but also community energy advocates, co-operative leaders, solar entrepreneurs, household decision-makers, and policy actors. They are an important influence on adoption and continued usage [51]. Energy transitions must thus go beyond the limited scope of women as beneficiaries of energy interventions and focus on women's agency, knowledge and leadership as key policy levers for the design, implementation and long-term success of gender-responsive energy transitions.



10. LIMITATION
This review has identified several limitations that must be taken into account when interpreting its findings.
This study is a narrative review and hence is subject to selection bias. The studies included were not selected according to a pre-registered protocol or systematic search algorithm, and studies always involve the author's judgement in selecting the evidence. There may be a bias in the studies used in the review toward those that confirm the central argument over those that report null or conflicting results. Second, there is a geographic bias in the evidence base. A significant proportion of primary studies are from Ethiopia, Ghana, Kenya, and South Africa. The results are limited geographically as Francophone West Africa, Central Africa, the Horn of Africa and North Africa are under-represented in the empirical literature. Third, the review does not directly involve local stakeholders or community views. It relies on available published qualitative research but does not necessarily capture the full range of women's experiences with energy poverty in Africa. Fourth, quantitative risk estimates (COPD, cardiovascular disease, and maternal outcomes) are mostly based on non-African cohorts and are used with caveats in an African context and effect sizes are still not sufficiently established for certain areas. Fifth, the review takes place in a rapidly changing field. The policy framework and the statistics on electrification and technology costs are liable to change, and some of the evidence given may be overturned later in the search period.
11. CONCLUSION
Energy poverty is a gender issue in Africa. Women in the energy-poor households are not only victims of poor energy access, but they are also victims of poverty. They are increasingly vulnerable to its risks, increasingly constrained by its costs and are structurally unable to take advantage of energy transitions purportedly for their benefit.
The health impact revealed in this review is not spurious and measurable. Women in solid fuel households experience high risks of respiratory and cardiovascular disease, adverse pregnancy outcomes, and newly recognized psychological distress, which contributes to the burden of chronic energy deficiency. The socio-economic burden warrants note. Time poverty creates time deficits, the structural exclusion of financial poverty cuts economic participation, and hours are lost every day due to unpaid energy labour. These are not residual or 'transitional' outcomes. This is a predictable outcome of policies that have viewed gender as an add-on rather than an essential design criterion.
This needs more than just a speeding up of aggregate access statistics. It calls for energy governance that draws on the analytical tools of gender justice, which separates results by sex, engages women in programme design, links energy access with financial inclusion and structural rights change, and holds accountability for gendered outcomes at the institutional level, not just at the household level. The expertise is in place to support these reforms. What has been missing in various governance levels and programme cycles is the political will to act.
This review has aimed to combine and critically review the available evidence as part of that policy agenda. The gaps highlighted here are geographic, methodological, and thematic. They are indicative of an ongoing research process that is incomplete but has sufficiently robust foundations for meaningful action. As always, it is a decision made at a cost to those least equipped to bear it.
METHODS NOTE
This narrative review drew on searches of PubMed, Scopus, Web of Science, and Google Scholar. Search terms used in varying combinations included: "energy poverty," "household energy," "energy access," "biomass fuel," "solid fuel," "clean cooking," "improved cookstoves," "indoor air pollution," "household air pollution," "gender," "women," "Africa," "sub-Saharan Africa," "health outcomes," "respiratory disease," "maternal health," "time poverty," "energy justice," and "socio-economic impacts." The primary focus was on publications from 2015 to 2026, with exceptions for seminal studies and foundational frameworks from earlier periods. Grey literature from the International Energy Agency, World Health Organisation, World Bank, and the Clean Cooking Alliance was also consulted. Inclusion was restricted to sources that addressed Africa specifically or contained Africa-relevant data within larger cross-regional analyses.
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Figure 1. How gender and energy poverty reinforce each other
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