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Abstract


Energy poverty has evolved into a topic of global concern affecting both developing and developed countries. Energy poverty deprives the potential of numerous women to participate in family, communal, and economic activities. While energy poverty is a commonly studied subject, the existing literature often overlooks its gender dimension, specifically the effects on women. This systematic review aims to fill the current research lacuna by shedding light on the multifaceted consequences faced by women due to energy poverty. To this end, numerous articles from Scopus and Web of Science are fully analysed. The findings demonstrate the impacts on multiple aspects of women’s lives, such as health, emotional well-being, income, increased workload, and the perpetuation of inequality. Though the challenges seem a bit different in the Global South and North from a boarder perspective, coherent policies that enhance women’s empowerment with economic opportunities could minimize the potential risk of energy poverty. The review underlines the urgency of integrating a gender perspective, emphasising the necessity of interdisciplinary methods that connect energy and gender studies differently in both the Global North and South. The finding also highlights the role of socio-economic conditions, cultural norms, and the division of labour in increasing women’s vulnerability. This review highlights the crucial significance of gender-inclusive approaches in understanding and tackling energy poverty.
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1. Introduction


Energy has always been central to human existence; the historical development of energy also reflects human development. The discovery of fire, the domestication of animals, the discovery of fossil fuels, the electrification of cities, advances in nuclear physics, and the oil wars in the Middle East all have significance in human history and civilization [1]. Ensuring the accessibility of cost-effective energy is vital for the nation’ progress, economic growth and the overall welfare of individuals, while its absence has a significant detrimental impact on humanity and their endeavours [2]. Despite the fact that energy service underpins better health, education, safety, income, gender justice, and economic development [3,4], the persistent prevalence of energy poverty continues to represent a multi-dimensional global issue. Many people worldwide still grapple with energy poverty, resulting in substantial welfare losses to the country [5]. This situation not only compromises the individual’s quality of life and life satisfaction, but, across a broader, to a reduction in personal income levels, health, comfort, and access to education [6,7,8,9]. Furthermore, the implications extend globally, contributing to increased income inequality [10].



There exists a fundamental difference in the energy needs, consumption patterns, and impacts between men and women, primarily due to the gendered division of labour and socio-economic norms and this discrepancy is more pronounced in the Global South [11,12,13]. Where strategic gender needs inequalities emerge from the social sphere and positioning, the practical needs inequalities stem from gender-assigned roles allocated in the home. Women-centric tasks include not only household activities, but also energy-related tasks such as gathering fuelwood, cooking, fuel stacking, and other forms of energy management Additionally, the lack of energy for lighting also affects women more than men, as women tend to stay inside the home for household chores and caretaking activities. This demonstrated the need for justice rather than equality in providing energy services for men and women when considering the gender dimension. The study also shows that women with greater agency in household decision-making are more likely to adopt clean cooking solutions, as they are severely affected by indoor air pollution [14]. Despite this, women rarely participate in decision-making processes concerning energy issues at home [15]. Hence, the absence of gender consideration in energy discourse significantly affects women due to entrenched gendered roles. Gender disparities also manifest in household energy management and perceptions of energy benefits [3,16]. As stated by Clancy et al. (2003) ([17], p 11), “Women and men have different perceptions about the benefits of energy; men see the benefits of electricity in terms of leisure, quality of life, and education for their children; while women see electricity as providing the means for reducing their workload, improving health, and reducing expenditure”. Most societies and cultures exhibit gender hierarchies, with women having limited access to resources and opportunities. The energy sector is no exception. There is a direct relationship between gender roles and energy poverty. Gender, rather than being a binary category, is a socially defined and culturally learned role between males and females, contributing to women’s heightened vulnerability to energy poverty. This encompasses the norms, behaviours, and roles attributed to males and females. Due to different roles and norms in the home, society, and workplace, the impact of energy poverty on males and females is different. Energy poverty not only affects women due to gendered roles but also manifests in gender-neutral energy usage, such as indoor temperature regulation and transportation. Women tend to use transportation less frequently than men and typically do not use heaters or coolers when they are alone at home.



Hence, overlooking the inclusion of a gender perspective in energy literature will lead to a limited understanding of the subject. This article aims to comprehensively analyze the current research on the impact of energy poverty on women. By delving into this underexplored intersection between energy poverty and gender dimension, our primary objective is to examine how energy poverty uniquely affects women and provide valuable insights to the existing body of knowledge. The inclusion of the concept of gender into the literature on energy has evolved since the 1970s [18]. However, the literature on the intersection of energy poverty and gender is limited, as highlighted by Chen et al. (2022) [19]. In the same way, Petrova and Simcock (2019) [20] state that even though women are depicted as being extremely energy-poor, the energy poverty literature generally fails to discuss gender impact adequately and openly. A recent review explores the in-depth analysis of energy poverty, its indicator, factors, as well as solutions, but the article overlooks the gendered impact of energy poverty [21]. Similarly, another recent systematic review focuses on the gender’s influence on energy access with a detailed analysis of gender, energy management, and employment, but does not focus on the impact of energy poverty [22].



Achieving Sustainable Development Goal 7, universal access to clean energy for all, required an academic exploration of all areas that can be affected by energy poverty. Under the circumstances of climate change, energy poverty tends to increase which calls for integrated evidence of its impact. Therefore, it is necessary to review the previous work to address the understudied areas. There is a prior systematic review performed examining how energy-saving measures and energy use influence health [23], and indicators to measure energy poverty [24]. A systematic review conducted by Simcock et al. (2021) [25] shows the vulnerable groups who experience energy poverty and transport poverty in Global North, while the detailed scoping review performed by Ballesteros-Arjona et al. (2022) [26] analyzes the relationship between energy poverty and health with an equity lens. Similarly, the prior article emphasizes that the persistence of both gender discrimination and energy poverty presents a significant barrier to achieving the Millennium Development Goals (MDGs), highlighting the impact of energy poverty on women [27]. It is important to acknowledge the contribution of these authors to the area of energy poverty; however, their papers are limited to studies that focus on energy poverty but do not examine the impact of energy poverty on women comprehensively. The need for interdisciplinary energy research linking women and energy poverty is also noted by prior researchers [28,29]. The necessity of incorporating gender considerations into future research on energy poverty, particularly given the under-researched nature of this area has been highlighted in the prior research as there is lacking gender-related concerns and a gender-focused approach in the literature [20,30]. Despite the clear evidence of the disproportionate impact of energy poverty on women and the existence of gender gaps in energy-related decision-making, there remains a scarcity of publications on the intersection of gender and energy poverty [31]. Much of the literature uses the terms ‘gender’ and ‘sex’ interchangeably, which has been criticized in gender studies [32]. For this review, we used the terms ‘gender’ and ‘women’ to search the literature from the database. This approach acknowledges the interconnectedness of gender dynamics and women’s experiences in the context of energy poverty. Notably, the scarcity of literature exclusively dedicated to the examination of the impact of energy poverty on women necessitated the inclusion of papers that address related aspects, such as energy burden, gender, and housing conditions affecting women. While past literature extensively delves into the implications of energy poverty on health without referencing the gender aspect exactly [33,34,35,36,37], the gendered focus within energy literature remains conspicuously limited. Consequently, this review adopts a gendered lens to scrutinize the academic landscape on this topic, allowing us to illuminate how energy poverty affects women, unveiling a spectrum of challenges and vulnerabilities often overlooked in traditional energy discourse. By scrutinizing the academic landscape through this lens, we unearthed the intricate intersections between gender dynamics, socio-economic factors, and energy access, shedding light on how these complexities shape women’s experiences of energy poverty. In this review, we undertook the content analysis of 200 papers and selected 25 papers as the sample. Grey literature is also scrutinized for inclusion in the discussion section. The dearth of review articles specifically addressing women and energy poverty underscores the significance of this review.



Current Research on Energy Poverty and Its Intersection with Gender


The concept of energy poverty is said to have emerged as a result of the energy crisis and the issues associated with fuel poverty in developed economies with cold climates; moreover, its scope covers only those households which are unable to keep the home warm [38,39]. However, over time, the scope of energy poverty has evolved to encompass both developing as well as developed countries, and all sorts of climates [40]. In warmer climates, for example, the inability to access affordable cooling also constitutes energy poverty. Additionally, the rise in energy costs, growing income inequality, and the inadequate access to modern energy services in rural and urban areas worldwide have further influenced the expansion of this concept. Thus, energy poverty is a wider concept and is relevant to world economies [41]. Energy poverty can be caused by factors such as low-income, high-energy cost, or low efficiency of the factor related to energy use. Energy poverty has been defined in various aspects; however, these all refer to either a lack of access to energy or its insufficiency as needed at home or the level or capacity of energy consumption. As per the International Energy Agency, energy poverty is defined as the lack of access to electricity and reliance on traditional biomass fuels for cooking. It is characterized by three situations: a lack of access to modern energy services, a lack of reliability of services, and affordability of access [39]. Parajuli (2011) [42] defines energy poverty as the absence of access to convenient, reliable, efficient, and modern energy technologies that are necessary to satisfy the basic needs to support human and economic development. Pachauri and Spreng (2004) [43] expanded the concept to include quantity and affordability of energy access. In the same way, Sovacool et al. (2012) [44] incorporated mechanical power and mobility into the definition of energy service. It is hard to quantify energy poverty per se due to its complexity; however, various approaches to capturing or assessing energy poverty are found in the literature (Aweke and Navrud 2022) [5]. In the income-expenditure approach, energy poverty is determined by analyzing the portion of income that is being paid for the energy. If a significant portion of household income is allocated to meeting energy needs, this can indicate energy poverty, especially if this allocation leaves insufficient funds for other essential goods and services. This approach is used widely in fuels, as this method is in accordance with the energy poverty definition. The physical threshold approach considers households without grid connections as energy-poor, while the subjective measure relies on households’ self-assessment. The technology threshold approach classifies those lacking access to modern energy services as energy-poor, and the multidimensional approach uses various indicators to measure energy poverty [45,46].



Energy is indispensable factor to achieve sustainable development goals while energy poverty can incumber their progress. Energy poverty has different impacts among individuals based on factors such as gender, geographic location, climate, a country’s energy-security capabilities, age, health, ethnicity, and other household demographics [47,48,49,50,51,52]. The consequences of energy poverty on children are linked to issues such as higher rates of infant mortality, child physical disability and disparities in access to education, which ultimately affect the overall well-being of society [53,54]. Zhang et al. (2021) [55] also highlight the negative impact of energy poverty on child well-being and academic performance in China through econometric methods. Energy poverty affects individual health and well-being, sometimes being fatal to energy-poor people [56,57]; this corroborates with the findings of Thomson et al. (2017) [58], who investigated the effect of energy poverty on human health using data from 32 European countries. Concerning the age aspect of vulnerability, research by Oliveras et al. (2020) [59] demonstrates that elderly women’s health is adversely affected by energy poverty. Through spatial and statistical analysis, the study revealed a greater vulnerability among women to energy poverty in regions characterized by a higher prevalence of gender-sensitive indicators, as indicated by Bîrsănuc (2023) [60]. This finding aligns with the investigation conducted by Sánchez Sánchez-guevara et al. (2020) [61], which utilized statistical databases and Geographic Information Systems to highlight gender disparities within energy poverty.



Amid the literature on energy, limited research covers how energy poverty affects women in various dimensions of life, although they are more prone to the emotional and physical effects of energy poverty. Women tend to be in the domestic sphere, they are exposed to higher negative consequences of energy poverty in many rural areas of developing countries due to various socio-economic and cultural aspects. Women bear the brunt of the consequences of inadequate energy access like indoor air pollution, due to the gendered nature of work and prevalent gender inequality, especially in the Global South. This impact has been studied in India [62], Cambodia [6], Bangladesh [63], Nigeria [64], China [65], and Brazil [66], to name a few countries. The impact is heightened for these individuals due to their responsibility for household chores. Summarizing the available evidence in the existing literature, this paper provides a systematic review to address the existing research lacuna by investigating the relationship between energy poverty and its gendered dimensions, focusing on the impact of energy poverty on women. To do this, an extensive investigation and examination of highly pertinent research were conducted, as outlined in the next section.





2. Methodology


This study is based on the Preferred Reporting Items for Systematic Review and Meta-Analysis (PRISMA) protocol [67]. Additionally, this method entails developing a detailed review protocol that includes a thorough literature search strategy, along with clear criteria for determining the inclusion and exclusion of studies. Once the relevant journal articles and reports are identified, they undergo a screening process and are objectively assessed for their relevance and quality.



2.1. Database Selection and Searching Literature


While selecting the database, the coverage and metadata have been considered. We selected Web of Science, Science Direct, and Scopus for this review because these databases provide comprehensive academic papers of several disciplines and are systematically maintained [68,69]. The review was supplemented with handpicked articles from Google Scholar, which is recognized as a comprehensive academic search engine. The literature were selected using a search string using the Boolean operator, field code function, sentence (in Google), and truncation as shown in Table 1. Our priority was literature on energy poverty that explicitly mentioned ‘gender’ or ‘women’.




2.2. Selection Criteria


Due to the extensive quantity of literature documents returned by the defined search string in databases, which included various types of documents such as journal articles, conference papers, and books written in languages other than English, we refined the search by applying certain inclusion criteria as follows.



Inclusion criteria: Peer-reviewed research articles written in English are included in this review.



Exclusion criteria: Grey literature, books, conference papers, review papers, and reports are not included.



Among the few limitations of this review, the first is that we selected only English-language journal articles that are based on primary data, either qualitative or quantitative. Another limitation of this study is that there may be relevant text in the academia that was not covered by our research criteria search string. Despite this limitation, this will not highly be affecting the outcomes of the study.




2.3. Selection Process and Extraction


Of the total of 724 articles downloaded from the database, 57 articles were removed because of duplication among used search engines, making a total of 667 papers. After the removal of duplicate papers, screening of the remaining papers was conducted. Screening is based on two steps; in the first step, the title and abstract are screened against the inclusion criteria. During the abstract reading, if the paper deals with energy poverty, it was saved for full-text review. Furthermore, a quick full-text review was performed for some of the papers that had the potential to include the required themes. From this screening, a total of 471 papers were removed that did not study the impact of energy poverty on women. Among those excluded articles, 154 articles were irrelevant to the study of energy poverty. Other articles discussed topics ranging from climate change, diet, health, and nutrition, to medical studies, forest resources, language, entrepreneurship, solar energy, CO2 emissions, agriculture and farming, electricity consumption, cooking fuel adoption, disability, freedom of movement, and marketization and finance. The reasons for omitting those papers are detailed in Appendix A. This process involved three authors, who independently screened all titles and abstracts to minimize the bias. After scanning, data based on the three authors were combined; moreover, articles that did not meet the criteria were excluded, and a list of the articles was finalized.



In the second step, the corresponding author screened the full text of the 196 articles based on guiding questions for the review, which resulted in 21 articles that were useful for the research question. The remaining 175 articles were excluded as they do not explicitly address the impact of energy poverty on women. The reasons for exclusion after full-text screening were because the article focused on various topics unrelated to the objective of the study. These topics included children and energy poverty, culture, race, or remittance, calculation or determinants of energy poverty, time poverty or fuel stacking, single parents or elderly people and fuel poverty, energy access or transition, income and development, female politicians, mitigating energy poverty, crime, clean cooking fuel, and diet, health, and nutrition. Some of the excluded articles mentioned women in their results, but did not intend to study the impact of energy poverty; these were saved for use in the introduction section of the review (Appendix B). Those articles, although not focused explicitly on the impact of energy poverty on women, helped to reveal the impact of energy poverty as a cross-cutting issue.



The final set of articles for analysis comprised 21 articles from the database and 4 hand-picked articles from Google Scholar, snowballing the references, making a total of 25 articles. These selected 25 articles were discussed among coauthors for their opinions on the selected articles to ensure good quality and to avoid bias, as recommended by Ishtiaque et al. (2020) [70]. After ensuring consistency in the quality assessment, corresponding author assessed the studies for their results. The planned steps of this selection process are illustrated in Figure 1 as per the PRISMA flow chart.



The metadata and primary characteristics of the selected paper were extracted before analysis. We summarized those data under different variable codes in an Excel sheet (Appendix C). This created the outline for further analysis of the selected articles.




2.4. Analysis and Synthesis of Results


We used the thematic synthesis approach for the analysis of acquired data from the selected articles. We adopted this approach because it is a well-recognized approach for formulating the analytic themes in systematic reviews. The authors proceed with an inductive approach to analyzing the results of the assembled articles. To address the central objective, codes were extracted from the articles, and a theme was identified. The themes were created as per the judgment of the authors. Later content analysis was also adopted in the analysis of qualitative articles to explore the content for the adopted theme, in some cases, generated new themes. The analysis delved into various gendered aspects, including women’s roles in household energy management, and their vulnerability to ill health and well-being due to energy poverty.





3. Results


The results of our comprehensive examination of the intersection of energy poverty and gender reveal nuanced insights into the multifaceted impacts on women across different geographical, socio-economic, and cultural contexts. Through the analysis of 200 papers through a gendered lens and the selection of 25 representative studies, supplemented by insights from grey literature for discussion, we uncovered patterns, disparities, and areas of concern regarding the unique challenges faced by women in energy-poor environments. Gender is a fundamental aspect of social life and influences various aspects of human experience, including access to resources, decision-making processes, and socio-economic status. Hence, we utilized a gendered lens to explore the multifaceted dimensions of energy poverty. Here, we present a synthesis of our findings, categorized into key themes that emerged from our review.



3.1. Description of Authorship, Context, and Content


Less than half of the articles consist of female-first authors, and nearly half of the articles refer to the global north. Spatially, the articles are conducted both in developing and developed countries. In terms of the methodology of the study, 80% of the articles use quantitative and the rest adopt qualitative and mixed approaches. There is an increased number of studies on gendered energy poverty, as well as a male first author. The topic of gendered energy poverty is no longer women-driven, as higher numbers of male authors are also talking about this issue, which is a positive indicator. The highest prevalence consisted of studies examining the impact of energy poverty on women and their health, comprising nearly 32% of the selected papers, as depicted in Table 2, along with the description of the final list of articles (the continent-wise article has been depicted in Appendix D). The table shows that the effect of energy poverty on women is not only confined by geographical area or the economic status of the countries.




3.2. Themes on Impact of Energy Poverty on Women


Energy poverty is a highly gendered issue, and women often bear disproportionate consequences. Various studies confirm the mortality and health impacts of cold homes due to energy poverty [91,92,93]. A cold home not only cause physical health problems but also mental distress, as discussed in the study [94] using data from the UK Household Longitudinal Study. During the cold season, energy poverty leads to a significant number of deaths due to high expenditure on heating [40]. A household is considered energy-poor when it is unable to fulfil its energy requirements [95] or is deprived of the required level of energy to live comfortably at home [51]. It affects both developed and developing countries and is often referred to as “fuel poverty” in developed countries like those in the Global North. The UK is the first country to recognize and respond to fuel poverty [95,96], with higher number of people people dying from cold than from cancer [97]. Similarly, in the United States, the toll of fatalities during cold season due to energy poverty exceed those from road accidents [98]. Developed countries are more concerned with the affordability and warmth provided by energy [99,100], whereas developing countries, especially South Asia, are still struggling for the basic energy needed for cooking and access to electricity. There is very limited study on fuel poverty in cold areas in this region of the world. When discussing based on energy ladder, the household of this region is still on the lower rungs and more work needs to be carried out to provide the energy needed to move up to the higher rungs. On the other hand, the Global North has a pressing need for affordability to remain on the upper energy ladder.



Energy poverty is an absence of clean, affordable, and adequate energy for individuals, but for women, the absence of energy is not just a matter of being energy-poor. It includes being deprived of education, good health, income-generating opportunities, personal well-being, and being time-poor, leading to gender inequality for generations and creating a vicious cycle of poverty for them. Examination of the included articles revealed five overarching cross-cutting themes (Figure 2), with several instances of these themes coexisting within the same publication, as outlined in Table 1.



3.2.1. Health Impact


Energy access and health have been studied widely. As a result of energy poverty, respiratory health, mental health, and other physical health problems tend to increase or become more prevalent. Women also need to deal with energy poverty because the responsibility of cooking is often placed on them [17]; this is relevant in situations where energy poverty is defined as the inability to access modern cooking fuels and adequate lighting after sunset [101]. This concept also extends to households that are unable to obtain modern fuel sources; moreover, individuals who rely on biomass for cooking are considered to be experiencing energy poverty, according to Phoumin and Kimura (2019) [6] and González-eguino (2015) [45].



In the South, energy poverty is linked to the use of dirty fuel like fuelwood or dung cake, and a lack of clean fuel for cooking; this is referred to as performing ‘typical women-things’. Such household reproductive work has been continuing for generations and women are still bound by the socio-cultural norms of being in the domestic sphere of society. Unpaid domestic tasks like cooking and fuel management, combined with energy poverty, heavily impact women. In rural areas, where modern energy sources are scarce, reliance on solid fuels like wood or animal waste leads to indoor air pollution (IAP), directly harming health. Women are exposed to particulate matter while cooking with firewood, but the contaminants affect them even at times when they are not cooking because women spend more time inside the house inhaling the polluted air coming from the fuel wood. These particulate matter in the air remain inside a home for quite a long time due to improper ventilation. Women are particularly vulnerable to the harmful effects of biomass fuel smoke, as they are exposed to it for over 5 h a day while cooking, often in the presence of children, who also become vulnerable [102]. In the Global South, a female child will often help her mother with energy management and household drudgery, including fuel wood gathering, which may lead to health risks, school withdrawal, and becoming illiterate [89,90]. This deprives girls of attaining their full potential in comparison to male children. Consequently, girls miss the opportunities of earning income, and developing decision-making capabilities, and they become dependent on their husbands for financial support. This situation contributes to gender inequality and low self-efficacy within society and the family. This nexus illustrates that SDG 5, gender equality, has a high dependency on SDG 7, especially when individuals are energy-poor due to deprivation of energy access such as in South Asia and Africa. In addition, studies have shown that as household income increases, households tend to discontinue the use of fuel wood for cooking and turn to clean fuels instead. However, it is also found that there is a category of people who show self-restrictive behaviour, a phenomenon referred to as a blind spot in the energy poverty literature [103]. Those people continue using polluting fuel despite the affordability of clean fuel in their situation. Using fuel wood is not only due to energy poverty, but ease and availability including other factors like culture and tradition. Hence, indoor air pollution (without energy poverty as a prime focus) and human health (without women as a prime focus) have not been considered in the majority of studies related to energy poverty. The adoption of this criterion is also motivated by the fact that it is well established that indoor air pollution has a negative impact on health, particularly on women because they are responsible for cooking food. Furthermore, in the cold climate of China, Nepal, and India, women have to deal with both aspects of energy poverty, cold homes, and dirty fuel in the kitchen [40].



On the other hand, studies in the Global North are more inclined toward temperature-related health issues. In a Southern European city, women were disproportionately impacted by energy poverty and experienced significantly worse health outcomes compared to those not facing this issue [78]. The findings from Wilkinson et al. (2004) [83] underscore the vulnerability of older women to winter mortality, highlighting that measures to alleviate fuel poverty can reduce the number of deaths among elderly women during the colder months. Similarly, prior studies conducted in Ireland and Spain have revealed a significant disparity, with women suffering disproportionately higher rates of fuel poverty compared to men [47,104]. Another study shows that gender vulnerability in hot temperatures is as high as in cold temperatures and that older women are more susceptible to summer energy poverty [105]. The research carried out across 11 Asian countries employed structural equation modelling techniques and established a statistically significant relationship between energy poverty and women’s health [80]. Similarly, a study conducted in Barcelona found that energy poverty was associated with adverse health outcomes, with the most pronounced effects observed among women, particularly in terms of respiratory and cardiovascular diseases. These health issues were attributed to indoor temperature problems caused by a gender-based division of labour [59]. Robinson (2019) [74] takes a socio-spatial approach to describing the relationship between gender and energy poverty in England, revealing pronounced gender-based energy vulnerabilities in both health and economic activities. The findings underscore the intersectional nature of energy poverty, where gender interacts with other axes of social difference such as age, disability, and socioeconomic status, further compounding vulnerabilities.



An individual’s acts may depend on the physical environment around them; for instance, faulty streetlights and blackouts can be the cause of prostitution or drug use, as posited by the broken window theory. Supporting this theory, a recent study found that energy poverty significantly increases the likelihood of young women engaging in unsafe sexual practices, such as early or unprotected sex, contracting sexually transmitted infections, and having multiple partners [82]. Moreover, this risk is heightened among those from economically disadvantaged backgrounds. This study uses the data from the Demographic and Health Survey in Ghana for statistical analysis and suggests that information deprivation and economic vulnerability associated with energy poverty are contributing factors. Another statistical investigation examines the association between energy poverty and obesity, using panel data from Australia spanning from 2006 to 2019. The interesting result of this study, based on Household, Income and Labor Dynamics in Australia, is that energy poverty is strongly related to increased obesity [81].



As per the study, energy poverty contributes to obesity through two main channels: inadequate sleep and compromised general and mental health. Furthermore, the gendered allocation of household energy responsibility, specifically the task of cooking with fuelwood that has a disproportionate impact on women’s health [59,77,79]. However, male family members often trivialize the issue due to cultural norms and comparisons to past practices. In Bangladesh, authors observed that the majority of the husbands downplay women’s health complaints by citing their mothers who performed such tasks without complaints [75]. The study concluded that energy policy tends to be gender-blind, leading to energy injustice and higher energy poverty rates for women. In many low and middle-income countries, girls start cooking at the age of 15 and are exposed to indoor air pollution for the rest of their lives [106], making girl children prone to respiratory diseases [89]. Behera and Jindal (1991) [107] explained that women are exposed to the equivalent of 60,000 h of biomass smoke in their lifetime in the areas where people use biomass for cooking using 6 h per day. Various meta-analyses have also confirmed that exposure to biomass fuel smoke is associated with COPD, lung cancer, asthma, and acute respiratory infections [36,108,109]. It is also evident that biomass smoke causes cataracts [110] and increases the risk of ear diseases and infant mortality [34,37]. In addition, studies have found maternal exposure to biomass smoke causes reduced birth weights and congenital birth defects in their children, in addition to causing productivity loss among women [111]. On the contrary, clean cooking fuel was found to enhance women’s health outcomes, notably reducing the risk of diagnoses such as hypertension, cancer, respiratory disease, and depression [112]. Clean cooking fuel transition could reduce these effects; however, the adoption and sustainability of clean cooking is found to be influenced by several factors such as caste and culture, as seen in India [113], affordability and availability in Latin America [114], women’s education in Burkina Faso [115], income in Ethiopia [116], user-behaviour-oriented technology in Hondurus and Uganda [117], and household size and total expenditure in Nigeria [118].



The problem associated with energy poverty in cooking fuel is not only indoor air pollution, but also drudgery, reduced access to education, poor health, time poverty, limited income-generating opportunities, and employment [119,120]. Women endure a higher impact of energy poverty because of gender-allocated tasks inside a home because of societal expectations. The literature conceptualizes ‘home’ as a homogenous unit while studying energy poverty [20], although women experience the impact of energy poverty mostly at home and it is often the case that the home is the most gendered space within society [121]. The author investigates the gender difference in homes related to energy renovations in the study where he found that energy renovation falls under the male sphere and decisions between genders differ due to the gender division of labour in the home. The feminization of energy poverty exacerbates gender inequality and hinders women’s empowerment. A very small body of literal has analyzed the gendered impact of energy poverty.




3.2.2. Emotional Impact


Experiencing energy poverty can have significant emotional consequences due to living in conditions of domestic energy deprivation, often resulting in feelings of “not being at home in one’s own home” [20]. Zhang et al. (2022) [77] examined the impact of energy poverty on various factors such as gender, age, and employment, finding that depression rates are higher among the energy-poor, compared to those who are not. The study also revealed that energy poverty induces higher levels of depression in women than in men, aligning with the findings by Carrere et al. (2021) [78], which articulates higher depression levels in women as they have to deal with thermal discomfort at home. This heightened self-perceived depression is attributed to increased time spent at home and a sense of helplessness associated with energy poverty. Spending more time at home especially in the kitchen [14,122] due to gendered roles, women’s psychological well-being can be negatively impacted by inadequate household lighting, a smoky kitchen on their physical and mental health [123,124,125]. Additionally, the study found that women facing energy poverty are more likely to seek specialized mental health services, with significantly higher frequencies of psychiatrist and psychologist visits compared to those without energy poverty [59].



Women, facing heightened mental health risks from inadequate energy services, often must compromise on the quality and affordability of energy in their homes by rationing consumption [72]. This rationing behaviour not only negatively impacts women but also potentially contributes to the illness of elderly household members and discontent among children. Consequently, it intensifies feelings of shame and guilt among women [30]. To alleviate this guilt associated with underutilizing energy, women may limit the use of heaters or lights to times when their children or other family members are present, even though women are more sensitive to thermal comfort [126]. Scientific experiments confirm women perceive both colder and hotter temperatures as more uncomfortable compared to men in response to sudden temperature changes [127]. This means that female skin requires time to become stable when temperature deviations are present. Despite women being more sensitive to temperature, they often end up having inadequate heating or cooling, resulting in a higher impact of energy poverty to women [74].



Due to the inability to afford social interaction costs related to energy such, as bright lighting and temperature control while their friends are at home, women tend to socialize less [20]. At the same time, a study also documented that women take pride in their ability to support their families by managing energy needs during times of limited income [84]. Women cope with energy poverty by undertaking household practices and behaviours, taking on additional responsibilities for managing household energy services to lower electric expenses. A qualitative study performed in Hong Kong shows that although households are not energy-poor as per income expenditure, their household behaviour shows energy poverty due to rationing energy [128]. This task takes the mental challenge and, at times, physical discomfort. Several studies have explored how energy poverty affects mental health by causing chronic discomfort, financial worries, debt accumulation, a sense of powerlessness, and social isolation [30,129]. They also examine how energy efficiency can alleviates mental distress [130] and increase life expectancy in women [79]. In exploring women’s subjective well-being in relation to energy deprivation in Ghana, Gambia, and Sierra Leone, the research uncovered a notable adverse association between multidimensional energy poverty and happiness [88]. Additionally, the findings underscored the detrimental effect of energy poverty on women’s life satisfaction.




3.2.3. Impact on Income


Energy poverty not only leads to income loss but also results in increased expenses [84]. The study conducted in the USA found that women-headed households, especially black women, experienced the highest energy burden, requiring them to allocate a larger portion of their income toward energy expenses [19]. As a major contributing factor to energy poverty, the concept of “energy burden”, quantifies how much one’s income is dedicated to energy expenses. It not only leads to energy poverty but also exacerbates social inequalities and overall poverty. Consequently, this economic element serves as a critical determinant in shaping an individual’s experience of energy poverty, maintaining significance even when other factors remain consistent over varying time frames. A study conducted in Spain indicates that women are more likely to be in monetary poverty, which can exacerbate their experience of energy poverty [131]. Women bear the burden of affordability of energy than men [59] due to low income, hence they use less energy [76]. The study also exhibited that women are sensitive to energy poverty, but at the same time, they have lower adaptive capacity than men. Women’s decisions to adopt clean fuel over fuel wood often go unheeded, as they typically do not earn an income and do not contribute to the cost of fuel transition [75]. Lack of ownership of household assets and cost barriers to adopting modern energy sources contribute significantly to energy vulnerability among women. Hence, female-headed households exhibit higher levels of energy poverty than households headed by males, primarily due to women’s limited access to multiple sources of income [132]. Furthermore, men are supposed to have diverse sources of income, which is not possible for women due to social norms [133]. The research findings reveal that individuals involved in fuel wood collection face significant risks, including falling from trees and animal attacks, leading to income loss during their recovery. Energy poverty exacerbates the problem by diverting their time from potential labour. Similarly, women missed their chance to participate in the labour force because of respiratory issues resulting from energy poverty in Cameroon [134]. Additionally, participants in the study mentioned missing out on income opportunities like selling vegetables due to exhaustion from the physically demanding task of collecting and transporting fuelwood [84]. In South Africa, more than 67% of respondents said that income poverty is the consequence of energy poverty and 85% of them see electricity as a key driver for economic development and it can enhance their quality of life [73]. While investigating the relationship between adequate warmth in the house and the perception of women in Ukraine, it was found that fuel poverty has a higher impact on women due to lower income [85]. In this study, participants were queried about the perceived thermal comfort within their homes; the findings revealed that women experience a higher degree of energy poverty as a result of living in colder homes because they could not afford to heat their homes. This underscores the complex interplay between energy poverty, safety concerns, and economic opportunities experienced by the study participants. Furthermore, Greece illustrates the cyclical relationship between energy poverty and unemployment among women. The finding of the study shows the cyclical relationship between energy poverty and unemployment among women reflects a multifaceted issue. High energy costs contribute to economic strain, disproportionately affecting unemployed women in certain contexts; however, this impact is not uniform and depends on various factors, such as household structure, access to social support systems, and local labour market conditions [135]. Studies show bi-directional relationship between energy poverty and unemployment. Energy poverty disproportionately burden women with household chores limiting their time for employment, especially in the society where traditional gender roles are prevalent [136]. Households that were found to be in energy poverty, particularly during periods like the COVID-19 lockdown, struggled to sustain employment due to a loss of income. The loss of income diminished their capacity to access energy, which, in turn, negatively impacted their productivity and ability to engage in income-generating activities. This economic vulnerability limited their employment stability and opportunities [137]. A study also finds a significant link between energy poverty and economic growth, with energy poverty reduction boosting economic performance. It concludes that addressing energy poverty is crucial for a country’s sustainable growth and economic development [2].




3.2.4. Increased Drudgery, Time Poverty, and Sexual Assault


Women are more likely to experience energy poverty as a result of a gendered division of labour within households, which entails their involvement in unpaid domestic work, prolonged indoor stays, health issues, and limited opportunities to engage in the productive economy as noted by Robinson (2019) [74], Oliveras et al. (2020) [59] and [28]. Qualitative research conducted in Poland, Greece, and Czechia, as reported by Petrova and Simcock (2019) [20], further highlights the adverse impact of energy poverty on women’s mental and physical health, and increased household drudgery from extended indoor living and cooking responsibilities. Even though the interviews in this research do not have gender-focused questions, gendered consideration was naturally mentioned by the participants, highlighting the higher impact of energy poverty to women. There are 842.47 million sub-Saharan Africans without clean cooking electricity, with 87% residing in rural areas, primarily where there is a woman as the head of the family [76].



Across many cultures, the responsibility of gathering firewood often falls on women, exposing them to heightened vulnerabilities due to energy poverty. Hence, mothers express reluctance to send them to collect firewood, fearing potential sexual assault, as noted by Njenga et al. (2021) [84]. Instances of sexual violence against women during firewood collection, a task predominantly shouldered by women, have been documented (The UNHCR has documented numerous cases of sexual assault against refugee women in Somalia. These incidents involve brutalization by bandits during their activities of collecting fuelwood outside the safety of their camps [138].). Tragically, cases of suicide have been recorded, linked to the inability to secure sufficient wood fuel [138,139]. The impact extends beyond the immediate threat of violence. Women, on average, cover approximately 30 km each month, spending 2.7 h per trip collecting fuelwood. This not only consumes a significant amount of their time but also contributes to physical ailments such as backaches, headaches, and overall stress [140]. Tahira Abdullah, a prominent human rights activist, aptly captures this reality by stating, “Poverty has a woman’s face”. The arduous task of collecting firewood entails not only the risk of physical injury but also the looming threats of predatory attacks, time burden, sexual assault, and sometimes deformed spine and uterus prolapsed [141]. This concern is vividly echoed by over half of the respondents in Africa, all of whom were female, revealing the pervasive nature of these challenges [73]. In addition, more than 60% of the participants in Africa perceived this task not only as time-consuming but also as potentially dangerous, involving risks such as physical injuries, predatory attacks, and the fear of sexual assault accentuated by the same study. Marriage becomes their safety net, allowing them to escape this perilous task, with hopes of husbands who can afford alternative energy sources or marrying outside the village for a more secure future [84]. Despite women having limited information about energy matters and often ceding decision-making authority to their male partners in household energy issues, it was frequently the female partner who initiated various everyday adjustments to routines and behaviours aimed at conserving energy [20]. These energy-saving options are uncomfortable and increase drudgery most of the time, making them time-poor and hindering her opportunity to engage in productive activities however everyday energy-saving behavioural adaptations are often perceived as a feminine responsibility.



Lack of decision-making capability and cultural norms, exacerbate the consequences of energy poverty for women. In rural Bangladesh, women were compelled to wear full clothing while cooking over a fire, even in hot weather, which led to a heightened experience of energy poverty and energy injustice at the household level [75]. It is also observed that women tend to spend more time inside their homes compared to men, often due to their lower participation in the labour force, which contributes to a higher incidence of energy poverty among women. Moreover, Heredia’s 2022 research demonstrates that lower levels of self-efficacy and self-devaluation are contributing factors to women’s experiences of energy poverty. In the same way, energy decisions are often made by male members, as seen in Africa and Bangladesh [73,75]. While females are typically excluded from decision-making, they remain liable for the day-to-day management of energy-related tasks [20]. Given that the majority of individuals affected by energy poverty are women, Carley and Konisky (2020) [123] suggest that women should be involved in the decision-making process when formulating an energy justice policy. At the ground level, women are responsible for cooking and fuel management. Hence, the involvement of women in decision-making for energy issues like consumption and transition of fuel is important. Women’s increased earning enhances the intra-house decision-making power, therefore helping in the alleviation of energy poverty [142]. This suggests the need for rural development programs that support women by providing opportunities for income generation. Engaging local people in the implementation of development as well as energy policy is also important as they can address local needs, engage local experts, and build social capital among them. In the same way, excluding women in energy policy is a loss for the community as this may miss the contribution of women [143]. The result of the study conducted in 37 developed and developing countries concluded that, although males have more knowledge of the sustainability of energy supply, women were more concerned about the importance of sustainable energy supply [144]. This study also shows that females make better holistic associations in energy-sustainable decision-making. Therefore, gender should be taken into consideration for better results.




3.2.5. Gender Inequality and Justice


Energy poverty is closely linked to gender inequality and can contribute to the onset of new forms of inequality [20]. It is associated with increased risks of illiteracy and health issues, and this can further amplify gender-based inequalities, as previous research has emphasized [73,145]. An empirical study with a sample of 51 developing countries, covering the timeframe of 2002 to 2017, has shown that reducing energy poverty empowers women socio-economically and politically, enhancing gender equality in employment, health, and education [86,87]. Other studies support that improved energy access boosts women’s empowerment and educational outcomes globally [146,147]. Tackling energy poverty is also a matter of justice, as equitable access to energy resources can help reduce systemic gender inequalities. Moreover, addressing gender inequality in household labour and responsibilities can alleviate the effects of energy poverty for women. Energy poverty can increase physical violence due to resource deprivation [148]. Developing countries face challenges in accessing clean energy, with affordability being a key concern, while in developed countries, energy efficiency and affordability are major issues [56,149]. The perspective of energy poverty and, consequently, its impact on women may thus vary in these contexts. In the global south, energy poverty stems from the absence of electricity access [43], and, in some cases, the lack of agency women also causes energy poverty [14]. Moreover, the review emphasizes the role of cultural norms and decision-making dynamics within households, where women often lack agency in energy-related decisions. This lack of empowerment exacerbates the consequences of energy poverty for women. Inequality, both as a cause and a consequence, was identified, with energy poverty amplifying gender-based inequalities and, conversely, gender inequalities exacerbating the impact of energy poverty on women. The connection of electricity is not the conclusion of this story, but electricity can be used for various purposes which are not limited to income generation, quality of life, or self-development [3].






4. Conclusions


The contribution of this paper lies in its comprehensive examination of the intersection between energy poverty and gender, specifically focusing on the unique challenges faced by women. The findings from the analysis illuminate the intricate connections between energy poverty and various dimensions of women’s lives, from health disparities to increased drudgery, heightened emotional distress, and the perpetuation of gender inequalities. In addition, the emotional impact, encompassing feelings of guilt, shame, and depression, has been noted, emphasizing the need to consider psychological well-being in energy policies and interventions. The types of impact may look different from gender lens in going from the Global South to the Global North. In the Global South, reliance on biomass for cooking results in severe respiratory issues and mental health problems due to indoor air pollution, increasing women’s mortality and keeping them in miserable situations. Conversely, in the Global North, cold climates increase winter mortality rates, particularly among older women, with affordability and warmth being major concerns. The emotional toll of energy poverty manifests in higher depression rates among women, driven by inadequate living conditions and feelings of helplessness. Economically, energy poverty increases household expenses and income loss, especially for female-headed households, limiting women’s opportunities for education and employment. The time and physical effort required for energy-related tasks, such as collecting firewood, expose women to physical dangers and further restrict their socio-economic mobility. Addressing these issues through gender-sensitive energy policies and inclusive decision-making can alleviate the impact of energy poverty on women and promote greater gender equality, highlighting the need for a holistic and intersectional approach to energy justice.



Firstly, it is imperative to incorporate a gender perspective into energy policies, ensuring the active involvement of women in decision-making processes to address their unique needs and challenges because neutrality in the policy is criticized as a bias as it may benefit men more than women [18]. Secondly, strategies to alleviate gender inequalities in household responsibilities and labour division can help women in mitigating the consequences of energy deprivation. Furthermore, in recognizing that electricity fulfils not only practical needs but also strategic needs, efforts should be made to harness the effects on women. In addition, financial mechanisms such as microfinance and subsidies targeting women, along with awareness campaigns to promote the adoption of clean energy technologies, are important. Lastly, empowering women to enhance their self-concern and agency is crucial for minimizing the impact of energy poverty. By fostering awareness of their agency, women can proactively enhance their comfort and overall well-being in the face of energy poverty challenges. It is vital to strike a balance between energy conservation and personal welfare, encouraging prudent energy use while prioritizing individual comfort. This holistic approach promotes both energy savings and a healthier lifestyle, ultimately mitigating the impact of energy insecurity.



By shedding light on the nexus between energy poverty and gender, this review contributes valuable insights to academic literature and policy discourse by examining how energy poverty affects the achievement of SDG 7 and SDG 5. Women in the context of energy poverty face unique challenges and this review advocates for more interdisciplinary research, policy initiatives, and practical interventions that recognize these challenges. Ultimately, these efforts contribute to the achievement of SDG 7, ensuring access to affordable, reliable, sustainable, and modern energy for all, and SDG 5, gender equality, as well as multiple other sustainable goals because energy poverty can impede the progress of those goals in the right trajectory.
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Table A1. Reasons for removal while first screening in title and abstract.
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	Study Area of Papers
	Scopus
	Science Direct
	Web of Science





	Climate change
	1
	27
	15



	Diet, health, and nutrition
	20
	20
	40



	Medical
	9
	13
	15



	Forest resource
	1
	12
	3



	Language
	0
	1
	6



	Entrepreneurship
	0
	6
	16



	Solar energy
	0
	3
	9



	CO2 emission
	0
	11
	3



	Agriculture and farming
	0
	24
	9



	Electricity consumption
	1
	6
	9



	Cooking fuel adoption
	2
	5
	10



	Disability and freedom to movement
	0
	0
	3



	Marketization and finance
	0
	0
	17



	Other papers that are irrelevant to energy poverty
	3
	131
	20



	
	37
	259
	175
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Table A2. Reasons for exclusion after full text screening.
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	Focus of the Study
	Number of Excluded Articles





	Children and EP
	3



	Culture/race/remittance and EP
	5



	Calculation/determinant of EP
	3



	Time poverty/Fuel stacking
	5



	Single parent/elderly people and fuel poverty
	2



	Energy access/energy transition
	14



	Income/development and EP
	6



	Women politician and EP
	1



	Mitigating EP
	1



	Crime and EP
	1



	Clean cooking fuel
	5



	Diet, health and nutrition
	28



	Other papers not based on impact of EP on women
	101



	Total
	180
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	Journal name



	Publication year



	Authors



	Title



	Authors gender



	Coverage of the study



	Methodology



	The central theme of the article
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Table A4. Selected articles continent-wise.
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SN

	
Journal and Publication Year

	
Title

	
Region of Study

	
Central Theme






	
1

	
Energies (2021)

	
An assessment of the EP and gender nexus towards clean energy adoption in Rural South Africa

	
Africa

	
EP and gender




	
2

	
Energy Policy (2022)

	
Gender and ethnic disparities in EP: The case of South Africa

	
EP and gender




	
3

	
SSM-Population Health (2024)

	
Energy and vulnerability: Exploring the energy poverty-risky sexual behavior nexus among young women in Ghana

	
EP and risky sexual activities among women




	
4

	
Energy Research & Social Science (2021)

	
Women’s work is never done: Lifting the gendered burden of firewood collection and household energy use in Kenya

	
Energy burden and women




	
5

	
Applied Research Quality Life (2024)

	
Multidimensional Energy Poverty in West Africa: Implication for Women’s Subjective Well-being and Cognitive Health

	
EP and happiness and life satisfaction




	
6

	
Journal of Environmental Economics and Policy (2021)

	
Indoor air pollution and gender difference in respiratory health and schooling for children in Cameroon

	
EP and education




	
7

	
iScience (2022)

	
Localized energy burden, concentrated disadvantage, and the feminization of EP

	
America

	
Energy burden and women




	
8

	
International Journal of Environmental Research and Public Health (2022)

	
EP and depression in Rural China: Evidence from the quantile regression approach

	
Asia

	
EP and depression




	
9

	
Social Science & Medicine (2012)

	
Cooking with biomass increases the risk of depression in pre-menopausal women in India

	
EP and depression




	
10

	
Energy Policy (2020)

	
Gendered EP and energy justice in rural Bangladesh

	
EP and gender




	
11

	
Frontiers in Public Health (2022)

	
Is there gender inequality in the impacts of EP on health?

	
EP and gender




	
12

	
Energy and Buildings (2021)

	
Health implications of household multidimensional EP for women: A structural equation modeling technique

	
EP and health




	
13

	
Journal of Asian Economics (2021)

	
The effects of fuelwood on children’s schooling in rural Vietnam

	
EP and education




	
14

	
Energy Economics (2021)

	
EP and obesity

	
Australia

	
EP and obesity




	
15

	
Geoforum (2019)

	
EP and gender in England: A spatial perspective

	
Europe

	
EP and gender




	
16

	
Energy for Sustainable Development (2022)

	
Mainstreaming a gender perspective into the study of EP in the city of Madrid

	
EP and gender




	
17

	
Social &Cultural Geography (2019)

	
Gender and energy: Domestic inequities reconsidered

	
EP and gender




	
18

	
SSM—Population Health (2020)

	
The association of EP with health, health care utilisation and medication use in Southern Europe

	
EP and health




	
19

	
Gaceta Sanitaria (2021)

	
EP, its intensity and health in vulnerable populations in a Southern European city

	
EP and health




	
20

	
International Journal of Health Services (2016)

	
Housing Policies and Health Inequalities

	
FP and mental health




	
21

	
Br. Med. J. (2004)

	
Vulnerability to winter mortality in elderly people in Britain: Population based study.

	
FP and mortality




	
22

	
Environment and Planning A: Economy and Space (2013)

	
Perceptions of thermal comfort and housing quality: Exploring the micro-geographies of EP in Stakhanov, Ukraine

	




	
23

	
Energy Economics (2021)

	
EP and public health: Global evidence

	
Global Studies

	
EP and health




	
24

	
Energy for Sustainable Development (2021)

	
Does energy poverty matter for gender inequality? Global evidence

	
EP and gender inequality




	
25

	
Technological Forecasting & Social Change (2024)

	
Energy poverty and gender equality in education: Unpacking the transmission channels

	
EP and gender inequality
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Figure 1. Systematic search and processing strategy. 
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Figure 2. Categorization of themes. 
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Table 1. Search string and initial result.
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Database

	
Search Code

	
Initial Article Retrieved






	
Web of Science

	
((energy poverty) or (fuel poverty) and (impact or effect) and (gender or wom*n))

	
306




	
Scopus

	
119




	
Science Direct

	
299




	
Google Scholar

	
Impact of energy poverty on women

	
4 (Hand-picked)











 





Table 2. Details of the selected articles for this review.
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SN

	
Journal and Publication Year

	
Authors

	
Title

	
First Authors Sex

	
Coverage of the Study (Methodology)

	
Central Theme






	
1

	
International Journal of Environmental Research and Public Health (2022)

	
Zhang J. et al. [71]

	
EP and depression in Rural China: Evidence from the quantile regression approach

	
Male

	
China (Quan)

	
EP and depression




	
2

	
Social Science & Medicine (2012)

	
Banerjee, M. et al. [72]

	
Cooking with biomass increases the risk of depression in pre-menopausal women in India

	
Female

	
India (Quan)




	
3

	
Energies (2021)

	
Longe, O.M. [73]

	
An assessment of the EP and gender nexus towards clean energy adoption in Rural South Africa

	
Female

	
South Africa (Mixed)

	
EP and gender




	
4

	
Geoforum (2019)

	
Robinson, C. [74]

	
EP and gender in England: A spatial perspective

	
Female

	
England (Quan)

	
EP and gender




	
5

	
Energy Policy (2020)
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