


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

ABSTRACT
Background: Energy poverty remains one of the most pervasive structural barriers to human development across sub-Saharan and North Africa. Defined as the lack of reliable, affordable, and clean energy access, it constrains health, economic participation, and quality of life in ways that are not evenly distributed across society. Women and girls carry a disproportionate share of this burden as cultural norms, and entrenched gender inequalities, particularly the gendered allocation of energy-related responsibilities

Aim: This narrative review critically examines the gendered dimensions of energy poverty in Africa. It integrates evidence on health outcomes, socio-economic consequences, cultural dynamics, and policy responses to produce a synthesised account of where the field stands and where it needs to go.

Methods: A narrative review methodology was applied, drawing on literature retrieved from PubMed, Scopus, Web of Science, and Google Scholar. Searches were conducted using terms including "energy poverty," "household energy," "biomass," "clean cooking," "gender," "Africa," "indoor air pollution," and "reproductive health," with a primary focus on publications from 2015 to 2026. Landmark older studies were included where their findings remain foundational. Inclusion was restricted to peer-reviewed articles, grey literature from multilateral agencies, and government policy documents relevant to sub-Saharan and North Africa.

Key Findings: Women in energy-poor households face compounded vulnerabilities: chronic exposure to indoor air pollution from biomass combustion, acute time deficits that curtail educational and economic engagement, higher rates of respiratory and cardiovascular morbidity, and elevated risks during pregnancy and childbirth. Structural factors including land tenure arrangements, financial exclusion, and limited decision-making power within households further entrench these disadvantages. Policy responses to date have been insufficiently gender-sensitive, prioritising technology dissemination over the social and economic conditions that determine whether women can access and sustain clean energy transitions.

Conclusion: Addressing energy poverty as a gender justice issue requires policy frameworks that treat women as agents rather than passive beneficiaries. 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
Energy poverty, broadly understood as the lack of access to adequate, affordable, reliable, and modern energy services, remains a defining structural barrier to human development across Africa [1]. Its persistence is not primarily a technical failure. but the outcome of compounding governance deficits. These include insufficient financing for rural infrastructure, regulatory frameworks that privilege urban consumers, energy pricing policies calibrated to formal markets, and development programmes that assess progress at the household level in ways that render intra-household inequalities invisible.
Gender shapes both the exposure to energy poverty and the form its consequences take. In the vast majority of African societies, domestic energy work, including collecting firewood, managing cooking fires, and maintaining household warmth, is structurally allocated to women. When energy infrastructure is absent or unreliable, women compensate through additional unpaid labour. They walk longer distances to collect biomass fuel. They spend hours in poorly ventilated cooking spaces where smoke concentrations far exceed safe thresholds. They lose productive time that men in the same households rarely lose in equivalent measure [2]. This is not a cultural anomaly. It is the predictable and well-documented outcome of intersecting structural inequalities in which energy deprivation amplifies existing disadvantage.
The health consequences are quantifiable and severe. Household air pollution from solid fuel combustion is among the leading environmental risk factors for disease globally, with evidence from the World Health Organization attributing approximately 3.2 million deaths annually to this exposure[3]. Beyond respiratory disease, the time deficits imposed by biomass collection and open-fire cooking constrain women's participation in education and formal employment, perpetuating cycles of economic dependence [4]. The psychological dimension of chronic energy insecurity (its relationship to stress, exhaustion, and loss of agency),  remains underinvestigated but is beginning to receive the empirical attention it warrants [5].
Despite a substantial and growing evidence base, policy responses across Africa have been slow to operationalise a genuinely gender-responsive approach. Electrification programmes and clean cooking initiatives have persistently treated the household as an undifferentiated unit of analysis, failing to account for who within the household controls energy decisions, who bears the cost of transition, and who is most likely to benefit from change [6]. Where gender language appears in policy documents, it has frequently been rhetorical rather than structural  -  confined to vague empowerment commitments without operationalisation into programme design, budget allocation, or accountability mechanisms.
This review aims to produce a policy-critical synthesis of the evidence on how energy poverty intersects with gender in African communities across health, socio-economic, governance, and structural dimensions. It draws on peer-reviewed literature, multilateral agency reports, and political economy analyses to map the current state of knowledge, identify persistent gaps, and articulate the preconditions for a more equitable energy transition.



2. CONCEPTUAL FRAMEWORK
2.1 Defining and Measuring Energy Poverty
Energy poverty lacks a single universally accepted definition, and this definitional ambiguity has practical consequences for how it is studied, monitored, and addressed. Existing frameworks distinguish between access and affordability. Access-based definitions focus on whether households can physically connect to electricity grids or obtain clean fuels. Affordability-based frameworks consider whether households can sustain that access without incurring financial hardship [7]. A third dimension, which is reliability  has gained increasing  attention as evidence from sub-Saharan Africa demonstrates that even households with nominal grid connections routinely experience prolonged outages that render their access functionally inadequate [8].
The Multi-Tier Framework developed by the World Bank's Energy Sector Management Assistance Program (ESMAP) operationalises energy access across five tiers, from complete absence of access to robust modern energy services [9]. This approach resists treating electrification as a binary event and acknowledges that quality of access is analytically as important as access itself. A household with a single low-wattage solar lantern occupies a fundamentally different position from one with a reliable grid connection capable of powering productive equipment. Aggregating them into the same access category  -  as conventional metrics often do  -  obscures the depth of deprivation for the former and flatters national progress statistics.
For cooking, the principal measure of energy poverty is the proportion of households relying on solid biomass, namely firewood, charcoal, crop residues, or animal dung, as opposed to clean fuels including liquefied petroleum gas (LPG), natural gas, ethanol, or electricity [10]. WHO guidelines on household fuel combustion establish emission rate targets that define clean cooking at the point of use, reflecting a growing evidence base demonstrating that even moderate exposure to cooking smoke is associated with adverse health outcomes [11]. Critically, these guidelines have not been systematically incorporated into African national energy policies, creating a regulatory gap between international health standards and domestic programme design.
2.2 The Gender–Energy Nexus: A Structural Analysis
The relationship between gender and energy runs in both directions and cannot be understood outside structural context. Gender inequality determines who is most exposed to energy poverty and shapes the specific form that exposure takes. Energy poverty, in turn, reproduces gender inequality thereby constraining women's time, health, educational attainment, and economic agency in ways that men in equivalent households largely avoid [12].
Feminist energy scholarship has articulated this relationship through the framework of energy justice, which evaluates energy systems not only by technical and environmental outcomes but by whether they advance or perpetuate equity [13]. Applied to gender, energy justice asks whether women participate in energy decision-making; whether benefits are distributed equitably within households; and whether the unpaid labour of energy provisioning is recognised and accounted for in policy design [14]. These are not supplementary analytical questions . They are preconditions for assessing whether energy transitions are producing genuine development progress or merely extending aggregate access statistics while leaving structural inequalities intact.
The nexus is further shaped by intersecting axes of disadvantage. Rural women face different constraints than urban women with equivalent income levels. Young girls encounter different exposures than adult women. Women with disabilities, women heading households, and women from marginalised ethnic or socio-economic groups may face compounded barriers to clean energy access that aggregate data cannot capture [15,16]. Any analytical framework adequate to the problem must take these intersections seriously and resist the methodological tendency to treat "women" as an internally homogeneous category.
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Figure 1. How gender and energy poverty reinforce each other. The figure illustrates the bidirectional relationship between gender inequality and energy poverty, the energy justice evaluative framework, and the intersecting axes of disadvantage that shape women's differential exposure. Source: Authors' compilation.

3. BURDEN OF ENERGY POVERTY IN AFRICA
Africa faces the most severe concentration of energy poverty in the world, and in critical respects the gap between the continent and other developing regions has not narrowed at the pace suggested by aggregate access statistics [17]. Population growth has outpaced electrification gains in many countries, with the result that the absolute number of people without electricity access remains high even as headline proportions have declined slightly. Sub-Saharan Africa accounts for approximately three-quarters of the global population without electricity access, with the highest concentrations in Central and East Africa [18].
Regional disparities within Africa are marked and analytically important. South Africa, Egypt, Tunisia, and Morocco have achieved near-universal or full electricity access. By contrast, South Sudan, Chad, Malawi, the Central African Republic, and Niger all report access rates below 20 percent. Malawi sits at approximately 19 percent, the Central African Republic at 17.6 percent, and both South Sudan and Chad below 10 percent [18,19]. National averages, moreover, mask subnational inequalities of comparable magnitude. In Nigeria, urban electrification rates approach 90 percent while rural rates remain below 40 percent, with substantial further variation across states and local government areas [20].
Cooking energy poverty is considerably more pervasive than electricity poverty and has proven more resistant to change. Across sub-Saharan Africa, approximately 80 percent of the population relies on solid biomass for cooking, a proportion that has changed little since the turn of the millennium [21]. This persistence reflects two overlapping structural failures. LPG and electricity remain expensive relative to household incomes across much of the region, and rural and peri-urban areas lack the supply chain infrastructure necessary to sustain clean fuel alternatives. Where LPG programmes have succeeded in expanding access, penetration has been concentrated in urban markets, leaving rural women largely unreached.
The urban–rural divide in energy access carries particular significance for gender equity because the majority of Africa's poor, and the majority of Africa's women, reside in rural areas. Rural energy poverty tends to be more severe, more persistent, and less responsive to market-led interventions than urban energy poverty. Programmes calibrated to urban or peri-urban conditions routinely fail to reach the women facing the deepest deprivation [22].









Table 1. Comparative Overview of Energy Poverty and Gendered Burdens Across Selected African Countries
	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
	High unpaid labour; severe rural–urban disparity
	[18,20]

	Ethiopia
	~55
	~10
	Firewood, dung
	3–6 hrs/day
	Extreme time poverty; highest PM2.5 exposure
	[25]

	Kenya
	~76
	~30
	Firewood, charcoal
	2–5 hrs/day
	Cultural barriers; affordability gaps persist
	[28]

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

	Malawi
	~19
	<5
	Firewood
	4–6 hrs/day
	Extreme deprivation; high educational loss for girls
	[32]

	South Africa
	~94
	~86
	Electricity, LPG
	<2 hrs/day
	Persistent inequality in poor peri-urban communities
	[16]

	Senegal
	~84
	~31
	Charcoal, LPG
	2–4 hrs/day
	Rural exclusion despite 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
	Desertification compounds fuel scarcity
	[18]

	Uganda
	~47
	~7
	Firewood, charcoal
	3–5 hrs/day
	Low clean fuel adoption; strong stove stacking
	[23]



4. GENDERED DIMENSIONS OF ENERGY POVERTY
4.1 Structural Allocation of Household Energy Labour
In the vast majority of African societies, cooking is not merely a domestic activity; it is a structurally allocated form of unpaid labour that intersects with cultural norms, economic inequality, and institutional arrangements to ensure that women bear the primary burden of energy-related domestic work. Survey data from across sub-Saharan Africa consistently show that women are the primary cooks in more than 90 percent of households, across country, ethnicity, and urban–rural divides [23,24]. This is not a voluntary or culturally isolated preference. It is the predictable outcome of gender norms reinforced by the absence of institutional mechanisms  that might redistribute domestic energy labour.
The health implications are severe and well-documented. Women who cook on open fires or traditional stoves spend several hours daily in environments where fine particulate matter (PM2.5) concentrations have been measured, in Ethiopian and Zimbabwean contexts, at levels exceeding WHO guidelines by factors of ten to sixty [25,26]. This exposure is chronic, predictable, and concentrated in domestic spaces over which women frequently have limited power to implement change. Requesting a cleaner stove or fuel type requires either financial resources women do not typically control or the agreement of male household heads who may not perceive the health risks as their concern [27].
Fuel collection imposes a further and largely invisible layer of burden. In rural areas where firewood is the dominant cooking fuel, collection is predominantly women's and girls' work. Studies in Kenya, Ethiopia, and Uganda document collection times ranging from two to six hours per day, varying with forest cover, land degradation, and how far deforestation has pushed fuel sources from settlements [28]. This time is structurally unavailable for education, paid employment, or rest. Because it is unpaid, it does not appear in national accounts, productivity statistics, or energy access assessments  -  rendering its economic and health costs invisible to policymakers [29].
4.2 Time Poverty and Opportunity Cost
Time poverty, defined as the condition of having insufficient discretionary time after the completion of necessary subsistence tasks, is among the most underappreciated dimensions of energy poverty's gender burden. When women spend disproportionate hours on energy-related domestic tasks, those hours are not merely redistributed  -  they are foreclosed. The opportunity costs are real, measurable, and consequential, even if they do not appear in any development metric [30].
Studies in Ethiopia, Uganda, and Tanzania have identified significant inverse relationships between fuel collection burden and women's participation in paid work [31]. The mechanism is direct: a woman spending four to six hours collecting firewood cannot deploy those hours in market activities, agricultural production, or entrepreneurship. A systematic analysis of time use data from rural Senegal confirms that domestic energy burdens are strongly gendered and that women have substantially less discretionary time than men across comparable socio-economic strata [30].
The transmission of energy-related time poverty to the next generation operates primarily through girls' education. In households relying on solid biomass, girls are measurably more likely than boys to be withdrawn from school to assist with fuel collection and cooking, particularly during periods of adult illness or harvest [32]. This is a mechanism through which energy poverty reproduces itself across generations: girls who lose schooling to biomass labour are less likely as adults to attain the income levels that would enable a transition to clean fuels.
4.3 Economic Exclusion and Productive Opportunity
Beyond time allocation, evidence consistently associates electricity access with improved household income, higher rates of female self-employment, and greater participation in formal market activities  -  and effects are generally stronger for women than for men [22]. Access to reliable electricity enables evening study and enterprise operation beyond daylight hours, food preservation and small-scale processing, and engagement with 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 rely on informal credit at high interest rates to finance daily fuel purchases. The economics of energy poverty effectively impose a regressive tax on the poorest households: solid biomass is purchased daily in cash, while grid electricity is billed monthly and LPG requires a larger upfront investment. This payment structure taxes constrained household budgets at a higher effective rate for inferior energy services, and the burden falls most heavily on women managing household expenditure [7].

5. HEALTH IMPLICATIONS
The health consequences of energy poverty for women in Africa operate through multiple converging pathways: respiratory, cardiovascular, maternal, neonatal, and psychological. The evidence base, while still uneven in geographic coverage, is substantial enough to characterise the overall burden as severe, systematic, and structurally gendered.
5.1 Indoor Air Pollution: The Dominant Exposure Pathway
Household air pollution from solid fuel combustion is the primary health risk associated with energy poverty. Burning firewood, charcoal, agricultural residues, or animal dung on open fires or traditional stoves generates a complex mixture of pollutants (fine particulate matter (PM2.5), carbon monoxide, nitrogen dioxide, polycyclic aromatic hydrocarbons, and volatile organic compounds), each carrying independent health risks at the concentrations generated by domestic combustion [34]. Studies in Ethiopia and Zimbabwe have recorded 24-hour average PM2.5 concentrations in traditional-stove kitchens of 290 micrograms per cubic metre and above. This is against a WHO annual guideline of 5 micrograms per cubic metre and a 24-hour guideline of 15 micrograms per cubic metre [25,26].
Women's exposure is more intense and more prolonged than that of other household members because of the structural allocation of cooking responsibility. In closed or semi-open kitchen structures, the dominant configuration in rural and peri-urban Africa, there is limited dilution of combustion gases, and multiple cooking episodes per day sustain elevated concentrations across waking hours [35]. Infants and young children kept near cooking areas during feeding and food preparation share an attenuated version of this exposure, which partly accounts for significantly elevated rates of acute lower respiratory infection in under-five children from solid fuel-using households [36].
5.2 Respiratory and Cardiovascular Disease Burden
The respiratory consequences of chronic biomass smoke exposure are among the most robustly documented in the global burden of disease literature. Women in solid fuel-using households face significantly elevated risks of chronic obstructive pulmonary disease (COPD), lung cancer, and acute lower respiratory infections relative to women in clean-fuel households [37]. Pooled analyses find that exposure to indoor air pollution from solid biomass fuels increases COPD risk by approximately 2.65-fold and chronic bronchitis risk by approximately 2.89-fold, with the highest relative risks observed in the African region [38]. These estimates derive primarily from Asian and Latin American cohorts; data from African settings remain insufficient to produce region-specific risk estimates, constituting a material evidence gap.
Cardiovascular consequences are receiving growing research attention and represent an underappreciated dimension of the disease burden. PM2.5 exposure is a recognised causal factor for ischaemic heart disease, stroke, and cardiac arrhythmia, acting through systemic inflammation, oxidative stress, and endothelial dysfunction [39]. In African women, who already carry a substantial and rising burden of hypertension and metabolic disease, the additive cardiovascular risk attributable to chronic biomass smoke exposure warrants systematic investigation. Prospective cardiovascular data from African cohorts remain limited compared with the South Asian evidence base, representing a priority gap for future research.
5.3 Maternal and Neonatal Health
Pregnancy constitutes a period of heightened vulnerability to household air pollution. Physiological changes increase respiratory exposure, alter immune response to inhaled particles, and increase the risk of toxic substance transfer to the developing foetus through placental pathways [40]. Studies in Ghana and Nigeria have associated household solid fuel use with increased risks of low birthweight, preterm birth, perinatal mortality, and adverse neonatal outcomes [41,42]. The HAPIN randomised controlled trial  found that a transition from biomass to LPG cooking improved birth outcomes, providing causal evidence consistent with the observational data [47].
Maternal mortality pathways are partly direct and partly structural. Women who deliver without skilled attendance in facilities without reliable electricity face elevated risks from obstructed labour, postpartum haemorrhage, and neonatal complications that could be managed with adequate lighting and powered medical equipment [33]. The absence of electricity in peripheral health facilities is a documented contributor to preventable maternal and neonatal deaths in sub-Saharan Africa [20].
5.4 Mental Health and Psychological Burden
The psychological consequences of energy poverty represent among the least-studied dimensions of the problem, but a growing body of evidence suggests that energy insecurity is independently associated with elevated rates of depression, anxiety, and psychological distress among women [43]. Proposed mechanisms include the chronic stress of managing household resources under conditions of sustained scarcity, the social stigma associated with energy poverty, the loss of agency arising from structural and financial exclusion, and the exhaustion of time poverty.
Qualitative research from Kenya, South Africa, and Senegal documents women characterising energy poverty in terms of shame, chronic fatigue, and a sense of being structurally prevented from improving their households' situation regardless of individual effort [28]. These accounts reflect dimensions of suffering that quantitative health studies do not capture. They also carry direct implications for programme design: interventions that address only the technical or financial dimensions of energy transitions, while ignoring the psychological context within which women make energy decisions, are likely to achieve lower uptake, higher discontinuation, and less sustained use than programmes informed by an understanding of these dynamics [43].

Table 2. Multidimensional 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 highest exposure intensity and duration due to 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]







6. STRUCTURAL AND GOVERNANCE DETERMINANTS
6.1 Cultural Norms and the Social Embeddedness of Energy Roles
The gendered allocation of energy-related labour is sustained not only by economic conditions but by cultural norms that define cooking and domestic energy management as inherently female responsibilities. In many communities across West, East, and Southern Africa, cooking over an open fire is not simply a means of preparing food  -  it is a performance of domesticity, a site of intergenerational knowledge transmission, and a marker of a woman's competence and social standing [45]. These norms have direct and measurable consequences for technology adoption. The introduction of improved cookstoves or clean fuels into households where cooking carries strong cultural meaning can encounter resistance that cost and availability alone do not explain [44].
Women may face social sanctions for departing from established cooking practices, or may themselves hold values that make change feel like an abdication of domestic identity. Male household heads, who bear none of the costs of biomass cooking, may resist clean energy transitions because they do not associate cooking with their own domain and therefore do not perceive the health and time burdens borne by female household members as problems that require their intervention [23]. These dynamics significantly complicate top-down technology dissemination programmes that treat adoption as a purely rational economic decision responsive to price signals and subsidy design.
6.2 Governance Failures and Policy Design Deficits
A systematic review of energy frameworks from 18 sub-Saharan African countries found that most frameworks apply a narrow and largely superficial gender lens [45]. Most frameworks lack measurable gendered indicators, making it structurally impossible to track progress toward gendered outcomes in energy access even where political commitment nominally exists. Where gender language appeared in policy documents, it was typically confined to vague empowerment commitments without operationalisation into programme design, budget allocation, or institutional accountability mechanisms [14].
International frameworks compound these domestic failures. The SDG7 reporting architecture does not require sex-disaggregated data, meaning that progress toward universal energy access is assessed at the household level in ways inherently blind to intra-household inequalities [15]. A household that has transitioned from biomass to LPG is counted as having achieved clean cooking access regardless of whether it is the woman or the man who makes fuel decisions, who is exposed to cooking smoke during the transition period, or who bears the financial burden of LPG refill costs. This methodological choiCE systematically conceals the gendered distribution of energy poverty and insulates policy from accountability for gendered outcomes.
Political economy analyses illuminate the implementation gap between policy language and programme practice. A detailed analysis of Kenya's 2019 Gender Policy in energy access found that despite strong constitutional gender equality provisions and a formal gender quota, the policy has faced limited institutional adoption and lacks legal enforcement mechanisms [49]. At the regional level, the ECOWAS Policy for Gender Mainstreaming in Energy Access identifies institutional capacity and political will  as the primary constraints on implementation across member states [50]. These findings point to governance failures that technical or financing solutions alone cannot address.
6.3 Financial Exclusion and Structural Barriers to Clean Energy Transition
Access to clean energy is fundamentally a function of who can decide to acquire it and who can finance that decision. In many African households, decisions about major energy expenditures, including stoves, fuel types, and grid connections, rest primarily with male household heads, even where women manage day-to-day household finances [27]. Women who would benefit most from clean energy transitions are structurally positioned to be least able to initiate them.
Women's limited access to formal financial services in many African countries compounds this constraint. Without savings accounts, credit histories, or collateral, women face substantial barriers to financing the upfront costs of clean energy transitions, even where subsidised credit schemes exist [9]. Land tenure arrangements constitute a further structural barrier: in countries where customary systems restrict women's property rights, women may be ineligible for rural electrification connections requiring land ownership as a qualifying criterion, or unable to use land as collateral for energy system financing [46]. These structural exclusions mean that market-led energy transitions, without deliberate policy intervention, are likely to benefit men before women and to leave the most energy-deprived households  -  which are disproportionately female-headed  -  at the end of the transition queue.


7. POLICY RESPONSES: EVIDENCE, GAPS, AND CRITICAL ASSESSMENT
7.0 Policy Landscape: National and Regional Frameworks
National Energy Policies and Gender Mainstreaming
National energy policies serve as the primary architectural framework governing a country's developmental trajectory and the distribution of energy infrastructure. Across much of Africa, historical energy governance has centred on large-scale industrial electrification and urban grid expansion. While these priorities carry macroeconomic justification, they have systematically marginalised the last mile of energy access: the rural and peri-urban women who disproportionately bear the burden of energy poverty and whose empowerment is among the strongest available predictors of household poverty reduction[56].
When a national energy policy fails to account for the specific energy needs of women, it inadvertently reinforces existing socio-economic disparities. Gender mainstreaming has therefore become a central demand in modern energy governance. Understood properly, gender mainstreaming is not a matter of adding women to existing projects or meeting numerical quotas in meetings. It is an iterative process through which gender considerations are embedded at every stage of energy policy, from initial design and budgeting through to implementation, monitoring, and evaluation[57]. This distinction between procedural inclusion and substantive integration is analytically critical: many African energy policies satisfy the former while failing entirely at the latter.
Across the continent, uptake of gender mainstreaming has been uneven and the quality of integration where it exists varies considerably. In East and Southern Africa, over 60 percent of national energy policies have incorporated gender in some form, with approximately 40 percent linking increased energy access for women to improved environmental outcomes[58]. Within West Africa, ECOWAS has mandated its member states to incorporate gender mainstreaming into dedicated National Action Plans (NAPs), with Burkina Faso, The Gambia, Liberia, Sierra Leone, and Nigeria among those that have made some progress; Nigeria has done so through the inclusion of energy in its national gender policy and the conduct of gender audits of its energy sector[59]. However, the depth of integration differs sharply across cases.
Sierra Leone's NAP promotes specific energy technologies, namely solar energy and biogas production, to address energy access gaps, a level of specificity conspicuously absent from most other NAPs, where energy references remain ambiguous[60]. Critically, however, the emphasis on biogas and solar in Sierra Leone's policy may reflect the preferences of foreign investors rather than a deliberate strategy to improve gendered access to clean energy. This illustrates how the political economy of energy finance can distort the gender content of national plans[61].
Ghana's National Energy Policy is more explicitly focused on gender mainstreaming. It addresses women's issues with some specificity but has been criticised for positioning women as subjects of empowerment rather than participants in the formulation and implementation of policy itself[35]. Rwanda presents a structurally similar pattern at a higher level of institutional development: its Gender Monitoring Office and its National Energy Policy (2015) formally commit to gender mainstreaming in energy, yet implementation is constrained by the absence of disaggregated data adequate to support these commitments in practice[62].
Not all countries have reached even this level. Malawi's national energy policy does not expressly address energy access inequities for women; instead, it names women, youth, and persons with disabilities in a single undifferentiated category, conflating groups whose energy access barriers are structurally distinct[58]. Kenya represents a more instructive case: its 2019 Gender Policy in energy access is substantively well-designed, incorporating clean cooking fuel access and applying the country's constitutional two-thirds gender rule to appointive bodies in the energy sector[49]. Enforcement and implementation have nonetheless been limited, reflecting the institutional and political constraints that recur across the continent regardless of policy quality on paper[49].
Across these cases, a consistent pattern emerges. The inclusion of gender-sensitive language in African energy policies has increased, driven largely by international frameworks such as the ECOWAS Policy on Gender Mainstreaming in Energy Access, the SDGs, and the African Union's Agenda 2063. Yet a persistent implementation gap separates policy rhetoric from local execution. Gender has been successfully integrated into the discourse of many national energy ministries without being translated into earmarked budgets, specific technical objectives, or time-bound accountability mechanisms. Researchers have attributed this gap partly to a focus on process over results and to conceptual confusion about what gender mainstreaming is actually meant to achieve[63].
The ECOWAS Framework: Regional Mandate and Institutional Limits
The ECOWAS Policy for Gender Mainstreaming in Energy Access represents the most developed regional governance instrument specifically linking gender equity to energy access in Africa. Adopted in its current form in 2024, the policy mandates member states to incorporate gender mainstreaming into their National Action Plans and provides an implementation strategy for doing so[50]. Its ambition is significant: it formally recognises that the achievement of universal energy access is inseparable from addressing the structural conditions that prevent women from accessing and benefiting from energy systems.
In practice, adoption across the 15 member states has been slow and uneven. Institutional capacity and political will have been identified by ECOWAS itself as the primary constraints on implementation[50]. A further limitation of the ECOWAS policy is its technology-neutrality: unlike Sierra Leone's NAP, it does not stipulate specific energy technologies, leaving the translation of gender commitments into concrete energy choices to national governments whose capacity and incentives for this work vary considerably[60]. This flexibility, while administratively pragmatic, reduces the policy's traction at the point of implementation where specificity matters most.
Regional Frameworks: AU Agenda 2063 and SDG 7
While national policies and ECOWAS provide sub-continental blueprints, the scale of energy poverty across Africa demands a harmonised continental approach. Two primary frameworks provide the strategic scaffolding for this effort: the African Union's Agenda 2063 and the United Nations' Sustainable Development Goal 7 (SDG 7).
Agenda 2063 is the African Union's 50-year blueprint for continental transformation. Its energy commitments are grounded in Aspiration 1 (A Prosperous Africa) and operationalised through the Programme for Infrastructure Development in Africa (PIDA), which aims to reduce energy costs and expand access to an additional 800 million people, with specific attention to rural and underserved areas[64]. Women and socio-economic equity are prominent in the agenda's framing, with multiple aspirations addressing women's participation in governance, rights to land, and access to credit. However, energy with explicit attention to gender is not addressed as an integrated concern within the document. The two sets of commitments exist in parallel rather than in direct dialogue[64].
SDG 7 targets universal access to affordable, reliable, and modern energy services (Target 7.1), a substantially increased share of renewable energy in the global energy mix (Target 7.2), and a doubled rate of improvement in energy efficiency (Target 7.3), alongside two means-of-implementation targets enhancing international cooperation and infrastructure development in low-income countries (Targets 7.A and 7.B). African governments including Ethiopia and Kenya have adopted SDG 7 not as a standalone goal but as a nexus goal underpinning health (SDG 3), education (SDG 4), and poverty reduction (SDG 1)[65].
A critical structural limitation of SDG 7 in this context is that it lacks dedicated gender indicators. Unlike several other SDGs, it does not require sex-disaggregated data, making it structurally impossible to assess whether energy access gains are reaching women. Gender enters SDG 7 only indirectly, through Target 7.1.2 (access to clean fuels and technologies for cooking), where clean cooking access functions as a proxy gender indicator given the structural concentration of cooking responsibility among women. The African Development Bank's New Deal on Energy for Africa has sought to address this deficit by specifically including strategies to create jobs for women in energy infrastructure and expand clean cooking access to 130 million households,[66] but these commitments exist outside the formal SDG 7 monitoring architecture.
Agenda 2063 and SDG 7 are best understood as nested frameworks: operationally distinct but rhetorically unified in their shared interest in energy access and related development agendas. As the final stretch of the 2030 SDG 7 agenda coincides with the second decade of Agenda 2063, however, countries operating within both frameworks show a persistent absence of measurable indicators for gendered outcomes[67]. Progress has been slow and deeply uneven. With fewer than one in six countries on track to achieve universal electricity access by 2030,[68] and approximately one billion people on the continent (roughly four in every five) still relying on polluting cooking fuels,[69] the convergence of these frameworks has not yet produced the acceleration that their ambition implies. The burden of this failure falls, as the evidence throughout this review documents, almost exclusively on women.
7.1 Clean Cooking Initiatives: Achievements and Limitations
The dominant policy response to cooking energy poverty in Africa has been the promotion of improved cookstoves and, more recently, the scale-up of LPG and electric cooking. The Clean Cooking Alliance mobilised substantial international financing from 2010 onward for the dissemination of cleaner cooking technologies in low-income settings [10]. National improved cookstove programmes have been implemented across Ethiopia, Kenya, Nigeria, Ghana, and Uganda with varying emphases on subsidy, market development, and public procurement.
The evidence on these programmes is instructive in its ambiguity. The HAPIN trial, the largest randomised controlled trial of an LPG stove intervention conducted across four low- and middle-income countries, found that a transition from biomass to LPG reduced PM2.5 exposure and improved birth outcomes, but that effects on other prespecified health endpoints were modest [47]. Expert interpretation of these findings has shifted opinion toward the view that health benefits from cookstove interventions are likely to be meaningful only when transitions are to genuinely clean fuels  -  rather than incrementally improved biomass combustion  -  and only when fuel use is primary and sustained rather than partial.
LPG scale-up programmes in Senegal, Nigeria, and Côte d'Ivoire have achieved significant market penetration in urban areas, but rural reach remains constrained by supply chain fragility and affordability barriers [21]. Electric cooking has attracted growing policy interest as solar generation costs have fallen, but cooking load requirements typically exceed the capacity of most current off-grid solar systems, and grid reliability in many countries remains too variable to support electricity as a primary cooking fuel. The net result is that no scalable and affordable clean cooking solution has yet been deployed at the scale required to substantially alter the biomass cooking profile of rural Africa  -  a failure that has not been adequately acknowledged in international energy progress reports.
7.2 Electrification Programmes: Persistent Gender Gaps
National electrification programmes have accelerated across Africa over the past decade, supported by multilateral financing and national development targets. The share of Africa's population with electricity access rose from approximately 40 percent in 2010 to around 56 percent by 2022 [19]. This aggregate progress, while real, conceals structural patterns with direct implications for gender equity.
Evidence consistently demonstrates that within electrified households, men are more likely than women to deploy electricity for income-generating purposes, such as powering machinery, operating workshops, and charging devices for payment, while women's primary use remains concentrated in lighting and domestic appliances [22]. Electrification programmes that do not specifically invest in women's access to productive energy services therefore extend grid coverage without necessarily extending the economic benefits of electrification to women. Programmes that couple electrification with financial literacy support, women's enterprise development, and access to electrically powered productive equipment have demonstrated more equitable outcomes  -  but such integrated approaches remain exceptions rather than the norm in African electrification policy [45].
The relevance of electricity access to maternal and child health outcomes through healthcare facility electrification is a critical and underinvested dimension of the electrification agenda. Evidence from Nigeria and Ghana documents that energy poverty in peripheral health facilities  -  manifesting as inadequate lighting for deliveries, absence of refrigeration for vaccines, and inability to power diagnostic or emergency equipment  -  contributes materially to preventable maternal and neonatal deaths [20,33]. These outcomes are not captured in standard electrification metrics, which count a facility as electrified if it has any connection to the grid,  regardless of reliability or the adequacy of that connection for clinical purposes.
7.3 The Gender-Responsive Policy Gap: A Structural Assessment
Across the spectrum of African energy policy, including national electrification plans, clean cooking programmes, renewable energy strategies, and regional frameworks, a consistent structural deficit is observable: gender-responsive language exists, but gender-responsive design, implementation, and monitoring do not [14,45]. This gap is not primarily a technical problem. It is a political economy problem, reflecting the under-representation of women in energy governance structures, the marginalisation of gender analysis within energy sector institutions, and the absence of accountability mechanisms that would penalise programmes for failing to produce gender-equitable outcomes.
The SDG framework creates a nominally enabling environment through the linkage between SDG7 (affordable and clean energy) and SDG5 (gender equality). In practice, the reporting architectures for these goals are poorly integrated. SDG7 progress is tracked through household-level access data that cannot capture intra-household inequality; SDG5 indicators do not include energy access. The political commitment to gender-responsive energy transitions thus lacks the monitoring architecture necessary to hold governments and donors accountable for delivering it [15].

Gender Gaps in Energy Policy Design and Implementation
The presence of gender language in an energy policy document does not inherently guarantee gender-equitable results. Within the African context, the literature consistently identifies a rhetoric-reality gap, a disconnect where progressive ministerial language fails to alter the lived experiences of women in energy-poor communities. This gap operates through several overlapping mechanisms: flawed assumptions embedded in policy design, the underrepresentation of women in energy governance, persistent data deficits, and the sidelining of gender at the point of private sector implementation.
A foundational design failure in many energy policies is the treatment of the household as an undifferentiated unit of analysis. By measuring energy access at the household level, policies assume that a single electricity meter or LPG connection benefits all members equally, masking the internal dynamics through which men may prioritise electricity for entertainment or productive equipment while women remain tied to traditional biomass for cooking[76]. This household-level aggregation renders invisible both the intra-household distribution of energy burdens and the structural absence of women's rights over resource allocation in many domestic settings. Compounding this, policies frequently assume that health risks are the primary driver of women's energy choices. Evidence suggests, however, that immediate financial and culinary considerations often outweigh long-term respiratory concerns in women's decision-making, meaning that top-down health-framed mandates frequently fail at the point of adoption[75]. A related design gap concerns the systematic prioritisation of grid electricity expansion over clean cooking transitions[77]. Even in electrified households, women may continue spending hours gathering biomass fuel, sustaining their time poverty undiminished[73].
The underrepresentation of women in energy governance and policymaking is both a cause and a consequence of these design failures. Where women are absent from the rooms in which energy policy is formulated, the policies that emerge tend to reflect neither their priorities nor their constraints. Kenya's experience is instructive: although its policy frameworks formally incorporate requirements for women's participation in energy sector institutions, analysis has shown that no specific strategy exists to operationalise this commitment, and the relevant legislative instruments, including Sessional Paper No. 4 on Energy, fail to identify vulnerable groups or define the mechanisms by which tariff concessions would reach them[71]. Botswana's experience illustrates the same problem at the design stage: its gender energy policy was developed by 34 institutional stakeholders among whom no gender specialists or women's advocates were represented, producing a document whose gender commitments were structurally unanchored from the outset[72]. Botswana's national energy policy has since been revised, with mainstreaming language formally incorporated, but the revision remains at the level of policy intent rather than measurable outcomes[72].
Implementation gaps also emerge systematically at the interface between public policy and private sector operations. Energy utilities and independent power producers, whose decisions determine how infrastructure is deployed and who it reaches, rarely operate under gender mandates and frequently lack the institutional architecture to apply them. Senegal's national electricity utility, Senelec, provides a documented example: despite a substantial increase in private investment through independent power producers, the utility has operated without a gender focal unit, subordinating gender considerations to the core commercial objectives of cost minimisation and supply security[70]. This pattern, where gender is acknowledged as relevant at the policy level but absent at the operational level, reflects an institutional design failure that financing and technology interventions alone cannot correct.
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].
[image: ]

  Figure 2: Network of interlinkages among the Sustainable Development Goals (SDGs), showing strong (solid), moderate (dashed), and weak (faint) connections, and underscoring their systemic interdependence. Source: Royo MG, Diep L, Mulligan J, Mukanga P, Parikh P. Linking the UN Sustainable Development Goals and African Agenda 2063

8. PERSISTENT CHALLENGES: A LAYERED ANALYSIS
Progress on addressing gendered energy poverty in Africa is constrained by overlapping challenges operating at 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 constitute the most frequently cited obstacle to clean energy adoption, and they affect women with particular and compounded 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 characteristically poorly targeted, reaching wealthier urban consumers while failing to penetrate 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 subsidised 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. Characterising 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 prioritise the women least visible in formal markets. Community-based implementation approaches that engage women's groups as programme conduits have demonstrated promise in multiple African contexts, but require genuine institutional commitment rather than rhetorical acknowledgement to sustain[44,45].
9. FUTURE DIRECTIONS
9.1 Prerequisites for Gender-Responsive Energy Policy
The evidence reviewed in this paper supports a set of concrete and achievable policy reforms. These are not supplementary additions to existing energy programmes; they are structural preconditions for those programmes to deliver equitable outcomes.
Sex-disaggregated data collection must become a standard requirement for any nationally or internationally funded energy programme, monitored and reported against defined gendered indicators[15]. Without data on who within households makes energy decisions, who experiences the health effects of energy poverty, and who benefits from interventions, it is structurally impossible to assess whether programmes are producing equitable outcomes or simply extending aggregate access statistics while leaving intra-household inequalities intact[45].
Programme design must systematically incorporate women as informants and decision-makers, and not merely as target beneficiaries. Participatory design processes that engage women in defining what energy access means for their lives, their enterprises, and their health produce more relevant, better-adopted, and more sustained interventions than those designed from outside[44]. The integration of energy programmes with financial inclusion initiatives, land tenure reform, and legal protections for women's household economic decision-making rights is not a parallel development concern. It is a prerequisite for ensuring that women can act on the energy access opportunities that programmes create[9].
Investment in healthcare facility electrification as an integrated component of maternal and child health strategies deserves dedicated policy attention. The evidence base on the health facility electrification–maternal mortality relationship is sufficient to justify prioritisation within both energy access and universal health coverage agendas. A narrative review of solar-driven cooling systems in hot climate regions found that absorption, adsorption, and photovoltaic-driven vapour compression technologies demonstrate thermodynamic compatibility with the high solar irradiance characteristic of sub-Saharan Africa and the MENA region, offering technically viable pathways for off-grid thermal comfort and cold chain maintenance in low-income settings[48]. Integrating such systems into healthcare facility energy planning and domestic cooling provision in energy-poor African communities represents a concrete and evidence-supported policy priority, though scale-up requires dedicated financing instruments, supply chain investment, and regulatory frameworks that current energy governance structures have not yet provided[48].
9.2 Critical Research Gaps
Despite substantial growth in the literature on gender and energy in Africa, the evidence base remains geographically concentrated, primarily in Ethiopia, Ghana, Kenya, and South Africa. Francophone West Africa, Central Africa, and the Horn of Africa are substantially underrepresented[3,37]. Research from these regions is necessary both to extend quantitative coverage and to capture the diversity of cultural, institutional, and ecological contexts that shape the gender–energy nexus across the continent.
Longitudinal studies tracking women's health and socio-economic outcomes through sustained clean energy transitions are rare. Most available research is cross-sectional, which limits causal inference and cannot capture the dynamics of stove stacking[38,43].
The mental health dimensions of energy poverty require validation of appropriate measurement instruments for African contexts, integration into energy transition evaluation frameworks, and investment in longitudinal research designs capable of capturing the psychological trajectory of women through both energy deprivation and energy improvement. Research that takes seriously the subjective experience of energy poverty is necessary to complement the quantitative evidence base and inform human-centred programme design[28].
Finally, women's leadership in energy transitions, including as community energy advocates, co-operative leaders, solar entrepreneurs, and policy actors, has been identified as a significant driver of both adoption and sustained use in multiple African contexts[51]. Research that documents, evaluates, and theorises this leadership as a policy lever, rather than merely as an implementation mechanism, is an important frontier for the field.
10. CONCLUSION
Energy poverty in Africa is a gendered problem: in its causes, its consequences, and the conditions required for its resolution. Women in Africa's energy-poor households are not simply among those affected by inadequate energy access. They are systematically more exposed to its harms, more constrained by its burdens, and more structurally prevented from benefiting from energy transitions that are nominally designed to serve them.
The health burden documented in this review is real and quantifiable. Women in solid fuel-using households face markedly elevated risks of respiratory and cardiovascular disease, adverse pregnancy outcomes, and an emerging burden of psychological distress that adds to the physical toll of chronic energy deprivation. The socio-economic burden is equally concrete: hours are lost daily to unpaid energy labour; educational opportunities are foreclosed for girls who substitute for adult female workers; economic participation is curtailed by time deficits and the structural exclusions of financial poverty. These outcomes are not residual or transitional. They are the predictable result of policy frameworks that have treated gender as a supplementary consideration rather than a fundamental design parameter.
Addressing this requires more than accelerating aggregate access statistics. It requires energy governance built on the analytical foundations of gender justice, which disaggregates outcomes by sex, that involves women in programme design, that integrates energy access with financial inclusion and structural rights reform, and that holds institutions accountable for gendered results rather than simply for household-level coverage. The knowledge base to support these reforms exists. What has been systematically absent, across multiple governance levels and programme cycles, is the political will to act on it.
This review has sought to consolidate and critically appraise the current evidence as a contribution to that policy agenda. The gaps identified, which are geographic, methodological, and thematic, reflect a research programme that is still incomplete but whose foundations are solid enough to support meaningful action now. Waiting for perfect evidence while millions of women cook over open fires is not a neutral methodological stance. It is a choice whose consequences fall, as usual, on those least positioned to bear them.
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 Organization, World Bank, and the Clean Cooking Alliance was also consulted. Inclusion was restricted to sources addressing Africa specifically or containing Africa-relevant data within larger cross-regional analyses.
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