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Abstract 
This paper investigates the relationship between gender and energy poverty as a matter of energy (in)justice. Energy poverty is generally conceived of and measured at the household level, obscuring potential gender differences in the costs and benefits of energy and fuel usage and in access to energy services. Drawing on qualitative work with women, men and community leaders in a case study in rural Bangladesh, we show that men and women’s energy poverty is different when assessed in terms of a multi-dimensional, service-based definition of energy poverty, and argue that along with the differential impacts of the use of traditional fuels, this constitutes gender-based distributional energy injustice. We further investigate how this injustice is connected to a lack of procedural energy justice and a lack of recognition for women, especially those living in rural poverty, at different scales of governance, from the household to national energy policy. We argue that an energy justice lens is valuable in analysing the gender-energy nexus to reveal its social dynamics, and in pointing to policy directions to ameliorate women’s energy poverty that are beyond the solely technical.
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1. Introduction

Energy poverty, in the sense of a lack of access to modern fuels or energy services, continues to affect hundreds of millions of people in low and middle income countries (International Energy Agency, 2018). It is an often discussed reality that the impacts of this fall more on women, in terms of health effects of cooking with unclean fuel, and time spent collecting fuel (Parikh, 2011; World Health Organisation, 2018). Whilst the literature clearly views this situation as a negative one, it is rarely put into a wider social and relational context; the underlying reasons for this disparity are seldom discussed beyond the seemingly accepted ‘fact’ of gendered division of labour. As such, proposed remedies tend towards the material and technical, in the form of improved fuels and appliances such as more efficient cookstoves, on the assumption that such interventions will make women’s work easier, less time-consuming and less dangerous to health (World Bank, 2018a; Practical Action Consulting, 2014; Christian Aid, 2017; Das et al 2019).
Taking a more critical position, in this paper we investigate the relationship between gender and energy poverty as an issue of potential of energy (in)justice. ‘Energy justice’ is a rapidly growing field of study and practice concerned with social justice in energy systems, but which has to date connected surprisingly little with work on gender and energy poverty. We argue that there is great advantage in doing so more. The energy justice lens encourages us to look at the distribution of a wider set of energy-related benefits and costs than only health impacts, and most importantly, it pushes us to ask questions about how uneven distributions of such benefits and costs are linked to power, status and decision making. Drawing on political philosophy theory, the justice lens offers a set of normative arguments as a basis for making judgements about what constitutes fair and unfair, desirable and undesirable situations, and why. With regard to energy poverty and gender therefore, this stands to provide insights that offer different and more effective ways forward, that combine material interventions with social and political action.  
We draw on research in rural Bangladesh, a region which is deeply affected by high rates of poverty, and still relatively low rates of access to modern energy. Although in many ways a highly specific context, much is common to rural communities across many LMICs, in terms of heavy reliance on biomass for fuel (increasingly hard to obtain for free from the local environment), gendered division of labour such that women undertake the bulk of domestic work, and patriarchal social organisation. The findings therefore resonate beyond the specific community from which they arise. 

We first define some key concepts of energy justice and energy poverty, then examine the energy- gender nexus in terms of energy poverty’s effects on women, and what we know about gender and energy decision-making. After discussing the case study area and research methods, we describe our findings in terms of gendered access to energy services, and connect this with women’s recognition, and participation in decision making at various scales from the household up. Finally, we draw together our findings within a justice framework, and conclude with some suggestions of ways forward.
2. Theoretical framework

2.1 Energy justice 

The concept of energy justice brings political philosophy questions of social justice to the realms of energy production and consumption. It draws on different strands of social justice theory, often via environmental justice which, pre-energy justice, sought to apply social justice theory to environmental issues and their impacts on people. Indeed, much work on energy justice has evolved out of environmental justice scholarship. Following theoretical development in environmental justice (e.g. Schlosberg 2007), energy justice scholarship usually uses a ‘tri-partite’ conceptualisation of justice, as distributional, procedural, and recognition-based. Distributional energy justice is concerned with fairness in the distribution of the benefits and costs of energy systems, with fairness conceived with reference to theorists such as Rawls (1971), among others. Procedural justice is concerned with fairness in decision-making, and with reference to the Aarhus Convention, good procedural environmental and energy justice can be seen as involving free access to relevant information, meaningful participation in decision-making, and access to restorative justice when necessary. Justice as recognition, following the work of theorists such as Honneth (2001, 2004) Young (1990) and Fraser (1997; 2001) conceives of justice as treatment of all as of equal worth, and enabling all to participate fully in the social realm, regardless of group identity; this entails recognising common humanity whilst also accommodating group difference where necessary (Fraser 2001). In energy justice, the recognition aspect is generally considered as referring to according equal importance to the energy needs of all groups, whilst understanding potential diversity in those needs. 

The energy justice framework has been applied to analysis of a number of aspects of energy systems in diverse contexts (e.g. Gross 2007; Yenneti and Day 2016; Chatterton et al 2016; Munro et al 2017; Walker and Baxter 2017). Walker and Day (2012) were the first to analyse energy poverty, or fuel poverty, with such a justice framework, arguing that it should be understood as having intertwined distributional and procedural aspects, and represented a lack of recognition towards certain groups in particular. They were concerned with the UK context, but we argue that this understanding can be productively extended to examine energy poverty in other contexts globally, as well. 

Although energy justice is our main framing, we are also informed by important insights from political ecology, especially feminist political ecology. Political ecology and environmental justice are highly overlapping and connected fields of enquiry with the former focusing to a somewhat greater degree on questions of power; as such, political ecology is a highly relevant antecedent to energy justice work.  Feminist political ecology work has been concerned with gender difference in environmental rights, responsibilities and access to resources, analysed in terms of gender dynamics and gender-based power relations (e.g. Rocheleau et al 1996; Jackson 1998; Hovorka 2006). Among the helpful insights of feminist political ecologists are that the gender-environment nexus is dynamic, with relations subject to evolution and adapting to new circumstances; and that other identities such as class, caste and ethnicity intersect with gender in relevant ways, such that we should be careful of over-simplistic generalisations about women’s environmental (or energy) situation. 

2.2 Defining and assessing energy poverty in LMICs
Unlike in high income countries, where energy poverty (or fuel poverty) generally signifies problems with the affordability of sufficient energy, and too great a level of income spent on fuel ( Walker and Day, 2012; Thomson and Snell, 2013), the term is used with respect to developing regions to signify problems with obtaining sufficient, or adequate quality, fuel. Approaches to its exact definition and measurement vary, and each have limitations. Some have defined it as households spending too little on fuel, on the basis that this signifies that basic energy needs are not being met  (Ailis and Cutler, 2004; Dendukuri and Mittal, 1993; Reddy and Srinivas, 2009). This approach, however, overlooks that some fuel sources such as biomass may be obtained without cost, and also suffers from the difficulty of establishing a defined level of need and an associated cost. An alternative but somewhat similar approach is the measurement of the shortfall of energy consumption (in Tonne of Oil Equivalent) from a defined threshold level of energy requirements (Goldemberg et al, 1987; Modi et al., 2005). Again, this entails defining an adequate level of energy consumption to meet needs, which necessarily finds it hard to account for personal, household and regional variability. Neither of these approaches takes into account qualitative aspects of the specific fuel used. A common, rather different approach that does focus more on the fuel itself, is to define energy poverty in terms of lack of access to clean or modern fuel, where modern fuel would include electricity, natural gas, LPG, and in some circumstances, kerosene or improved biomass burners (Pachauri et al 2012). Rather than focusing on the amount of energy used, this definition assumes that using non-modern fuel will limit the energy available, because of the poor efficiency of such fuels, and also takes into account health aspects, in that the use of traditional fuel such as biomass releases smoke and other pollutants that are hazardous to health. 

A step forward, in our view, is achieved by focusing on energy services rather than energy per se (Reddy 2000), because this kind of approach acknowledges what energy is used for, and also takes into account the variability in quality and efficiency of conversion of energy into services, e.g. through appliances.  A focus on services also allows the notion of energy poverty to become more multi-dimensional. For example, Nussbaumer et al. (2012) developed a composite index of multi-dimensional energy poverty which suggested different variables for cooking, lighting, services provided by means of household appliances, entertainment/education andcommunication. The indicator is intended for national level monitoring, and so is necessarily simplified to suit the availability of data. A more useful framework for application at household and community level is the Total Energy Access framework designed and used by the UK based NGO Practical Action (2010). Six types of energy services are described: lighting, cooking and water heating, space heating, cooling, information and communication, and energy for earning a living (see table 1). It defines the minimum service standard for these six services for a household and community. If a household is able to meet these standards they can be considered to possess a satisfactory level of energy access. This is the approach to assessing energy poverty that we apply in this study. 
Table 1: Total Energy Access (TEA) standards

	Energy service
	Minimum  standard

	Cooking and water heating
	1 kg fuelwood/ 0.30 kg charcoal/0.04 kg LPG/ 0.20 litres of kerosene or ethanol per person per day, taking 30 minutes per household per day to obtain. 

Minimum efficiency of improved wood and charcoal stoves to be 40% greater than a three stone fire in terms of fuel use.

Annual mean concentrations of particular matter (PM 2.5)< 10 μg/m3 in household with minimum goals of 25 μg/m3 and 25 μg/m3

	Lighting
	Three hundred lumen at household level

	Space heating
	Minimum daytime indoor air temperature of 12 degrees Celsius

	Cooling 
	Food processors, retailers and householders have facilities to extend life of perishable products by a minimum of 50% over that allowed by ambient storage. 

All health facilities have refrigeration adequate for the blood, vaccine and medical needs of local populations. 

Maximum indoor air temperature of 30 degrees Celsius 

	Information and communications 
	People can communicate electronic information beyond the locality in which they live

People can access electronic media relevant to their lives and livelihoods

	Earning a living 
	Access to energy is sufficient to start up any enterprise

The proportion of operating costs for energy consumption in energy efficient enterprises is financially sustainable


(Source: Practical Action, 2010)

A characteristic common to all the above discussed approaches to assessing energy poverty, notwithstanding they might calculate the amount of energy used on the basis of individuals, or aggregate data at the level of a region or country, is that they conceive of energy poverty or energy sufficiency as the characteristic of a household, i.e. it is the household which is considered to be in energy poverty or not.  This overlooks potential issues of intra-household differences in access to energy and energy services, and helps to explain why investigation of gender and energy poverty has been quite limited in scope. 

2.3 Gender and Energy poverty

It is fairly well documented that a lack of access to modern fuels (one way of defining energy poverty, as discussed) has a disproportionate effect on women and girls, mostly due to gendered labour arrangements in traditional societies.  Firewood collection is mostly done by female household members; it is time consuming, taking time that might be used for other pursuits, and exposes women to risk of injury due to heavy loads, exertion and in some cases sexual violence (Gaye, 2007; Parikh, 2011; Bizarri et al, 2009). Cooking is a further gendered task that, when it is with biomass, is also well understood as taking a toll on women’s health, as smoke inhalation raises risk of respiratory and heart disease, and cancers (WHO, 2018). Young children are also badly affected due to spending a lot of time close to their mothers (OECD, 2006). The level of cooking-related pollution depends on the type of fuel and burner used as well as ventilation. Improved burners can significantly reduce smoke and associated health problems (McCracken et al., 2005; Christian Aid, 2017) but are costly. 
Cooking with wood is also time-consuming, especially when the more efficient burners are not used. Other housework also takes longer – smoke makes everything dirtier, and heating water with wood takes time. Thus, the differential burden of energy poverty on women is usually discussed in terms of worsened health, time lost, and drudgery (Clancy et al, 2007; Oparaocha and Dutta, 2011).  

While these are important insights, we argue that there are some oversights in this work. First, attention has been almost exclusively on cooking, and collection of fuel for cooking, as the gendered work through which differential impacts of household energy poverty come about, and there has been too little attention to the gendered aspects of other energy services in LMICs. Second, and perhaps because of the first point, the recognition of gender aspects to energy poverty has not led to any serious questioning of whether the household is the right scale at which to measure energy poverty. 

A further issue is that it is often inferred from work on the gendered impacts of a lack of access to modern energy that improving access to modern energy will improve women’s situation in particular, and especially that time freed up will enable women to engage in other pursuits such as education, generating income or even becoming entrepreneurs (Bathge, 2010; Cecelski and Dutta, 2011, Oparaocha and Dutta, 2011). This is an assumption however that has been criticised as naïve (Bradshaw, 2018). According to Pachauri and Rao (2013), the evidence that the anticipated gender benefits of projects to improve access to modern energy services actually accrue in practice, is ‘ambiguous at best’ (p206) and successes in this regard have been highly context-dependent and often accidental. A woman’s time saved from one set of tasks (cooking and wood collecting)might simply be reallocated to other tasks, perhaps those previously done by men, not necessarily improving women’s overall position (Bradshaw 2018), and even if money is earned, women won’t necessarily control that money. Whether needs are met by the deployment of modern energy depends on more than technology – it depends on those needs being understood, and then assigned importance. 

2.4 Gender, energy and decision-making

As we have established, women are high users of fuels and specific energy services, most often discussed being cooking, but at the same time they often  lack the power to make energy-related decisions, which include both purchasing and usage decisions (Pachauri and Rao, 2013).  The level of influence that women have over what fuels and appliances are bought and used depends on their bargaining power relative to other households members – their fathers and husbands generally (Dutta, 1997), but also potentially others such as mothers in-law. 

A small amount of evidence indicates that men sometimes struggle to give much weight to the energy service needs of women in their households. For example, studies in South Africa (Makan, 1995) and Zimbabwe (Nyoni, 1993) found that men would spend money on batteries for themselves to listen to the radio, but not on solar cookers or kitchen related devices that women would use. More recently, Fingleton-Smith (2018) found in Kenya that both men and women expected that men would not prioritise spending money on energy technologies that would improve the situation of women and children. 

The bargaining power of women within households has received substantial research attention in relation to various kinds of decision and resource allocation (Agarwal, 1994, 1997; Quisumbing, 2003), but little in relation to energy related decisions specifically (Pachauri and Rao, 2013). It is complicated, subject to variation, and highly context specific, but it is essential to understand how energy related decisions are made at a household level.  This needs attention to the dynamic between women and men, not only to women themselves – and to how this gender dynamic is subject to change.  

The household is not the only scale that matters. Turning to the energy sector and its institutions, Clancy et al (2007) identified a gender blindness underpinned by the male dominance of technical professions that tend to feed the sector, leading to a situation of ‘men talking to men about energy issues’ (p243); similarly Oparaocha and Dutta (2011) point out that women are under-represented at all levels of energy policy-making, despite resolutions on gender mainstreaming notably since the Beijing Declaration. The lack of women’s voices and perspectives contributes to wrong-footed assumptions that are sometimes made even where gender is paid attention, such as that improved technologies will save women from drudgery and straightforwardly improve gender equality (Listo, 2018; Bradshaw, 2018). 

It is clear then that not only do women suffer differential impacts of poor energy situations, but that their energy situations need to be understood relationally, connected with power and gender dynamics at household level and beyond, with recognition of gender in energy policy, and with women’s ability (or inability) to get their voice heard and their perspectives valued at various scales. We argue these are matters of justice, and that thinking more clearly in (energy) justice terms can help to articulate the connections between differential experiences of energy poverty and wider social relations, and to formulate and to justify plausible alternative scenarios. 
In the rest of this paper, we discuss findings of a study that focused on a community in rural Bangladesh. Following aspects of energy justice, we analyse women’s energy situations in terms of intra-household distribution of energy services and energy poverty impacts, and in terms of their access to procedural energy justice and recognition, at household, community and national scales. 

3. Methodology

3.1 Case study area 
About 63% of the population of Bangladesh live in rural areas (World Bank, 2018b). Poverty is deep and widespread in rural Bangladesh: according to the National Bureau of Statistics (BBS) in 2016, the poverty rate was 26.4% in rural areas compared to 18.9% in urban areas. This 2016 national survey showed average monthly expenditure nationally to be TK 15,915 (about 150 GBP); for rural households it wasTK 13,353 (about 130 GBP). Access to electricity in urban areas of Bangladesh is now 94%, but rural areas lag behind, with only 59% electrification (Power cell, 2019), despite large improvements in recent years. 
Shahbazpur village which was chosen for the fieldwork is located in the Brahmanbaria District of Bangladesh, within the Chittagong Division (see Figure 1). Shahbazpur village is one of the 17 villages of Shahbazpur town, which itself covers a total area of nearly 24 square km (A2I, 2016). The village is situated on the bank of the river Titas. The land consists of a low plain, cultivated for rice, vegetables and also bamboo. At the last national census of 2011 (BBS, 2011), of a total population of 5,317 in Shahbazpur village, 53.9% were male. 96.2% of residents were Muslim and less than 3.8% Hindu. About 54% of the working male population were involved in agricultural work whilst the majority of the remainder were engaged in semi-skilled and unskilled labour.The majority of women do not work outside of the home. The census also recorded the literacy rate as almost 65%; however this figure includes those who can only write their signature (A2I, 2016). 

Insert figure 1 
Shahbazpur was chosen for fieldwork due to its typical profile for rural Bangladesh, based on the authors’ knowledge. At the same time, the village is well connected by road with other regions and the capital city, Dhaka, giving good accessibility for research. A further point of interest in relation to energy justice is that the village is situated within sight of one of Bangladesh’s major gas fields, but is not connected to the gas transmission network. 

3.2 Primary data

Primary data were collected by the first author through in-depth interviews and observation from January to May 2015. Fifty three individuals were interviewed: 25 women; the 25 husbands of these women, and 3 community leaders. Recruitment of women was undertaken first, and this was aided by a NGO who had worked in the area for some time and had established relations with women. Sampling was purposive, but set out to recruit from different age groups, on the basis that gender relations may be subject to generational change. Prospective female interviewees were provided with a project information sheet in the local dialect, which was read to them if necessary (in most cases), and further information or clarification given as required. If they agreed to participate, a subsequent interview was arranged at a time and place convenient to them, usually their own home. This process was followed until a quota of 25 women was achieved. Of these, 9 were aged 20-29, 13 aged 30-39, and 3 aged 40-49. Reflecting local norms, only 1 had completed primary education and 21 had never attended school. 
A female NGO worker accompanied the male interviewer (the first author) to all interviews with women. The interviewer, a middle class, urban, Bangladeshi native, had previous experience in interviewing women in rural Bangladesh on domestic matters, and this experience helped in establishing an appropriate dynamic. Given the presence of the female NGO worker, the women’s husbands did not object to them being interviewed without their husbands’ presence. 
The husbands of the 25 women interviewees were invited to take part in separate interviews and all agreed to participate.The purpose of the interviews with men was to understand the gender dynamic around energy use decisions from the men’s perspective. Of the 25 men, 7 were aged 20-29, 10 aged 30-39, 6 aged 40-49, and 2 aged 50-59. They worked in agriculture, brickmaking, construction labour, as stall holders and vehicle drivers. One owned a shop and 3 were able to farm with machinery. Six of them had completed primary education and were literate, 3 of these were at the younger end, aged 20-25. Six had never attended school. 
Community leaders were identified though information from local government offices. Two of them were representatives of the two major political parties who have ruled Bangladesh for the last two decades. The third interviewee was an elected member of the same Union Parishad (the lowest tier of local government). The perspectives of community leaders were sought because they are influential on how decisions are made in the local context, as well as being arbiters of social mores. Two of the community leaders were male, and one female. 
Separate interview protocols were developed for women, men and community leaders, all in local dialect. Explicit consent was gained for interviews, and with consent, interviews were all audio- recorded. After every interview, a gift of value 200 taka (approx. GBP 1.85 at the time of writing) was given to each interviewee, to thank them for their time and effort.

Audio recordings were transcribed into Bengali from the local dialect in which they were spoken and then translated into English by the first author, which also served to familiarise with the transcripts. A process of thematic analysis was then followed: initial codes were generated and refined through discussion, then applied to the text using NVivo to organise the data. Text relevant to themes was collated and analysed through an iterative process of reading and interpreting the content of NVivo nodes. 

Alongside the in-depth interviews, data was collected through participant observation in the village and surroundings. Throughout the period of fieldwork in the village, a research diary was maintained and field notes were taken on observations of relevance to the research, such as fuel gathering and preparation, cooking practices, visible smoke, and wider daily activities. The purpose of this was to triangulate interview data and to gain further insights into underlying social processes and social organisation. The participant observation data was a helpful supplement to interview data where sometimes participants were not able to answer in detail about village life and daily routines. Within the context of the participant observation, some informal discussion took place with villagers who were not involved in the in-depth interviews. These discussions helped to provide understanding of social dynamics, customs and value systems, and the wider gender dynamics in the community. For better understanding and recording of energy services and their usage, photographs were also taken around the village. 

3.3 Secondary data 

In addition to the primary data collection, a number of national policy documents were collected, mostly from publicly available websites, but some directly from the relevant Ministry. Those analysed for the purposes of this paper were as follows: the Bangladesh National Energy Policy 2005 (updated from BNEP 2004); the Renewable Energy Policy of Bangladesh, 2008; the Gas Act (2010); the Gas Marketing  Rule (household) 2014; and the Gas Marketing Rule Rule (commercial) 2014. All of these documents were produced by the Ministry of Power, Energy and Mineral resources. 

These policy documents were reviewed to understand government plans and actions regarding energy services for rural people, and more specifically, were analysed with respect to themes of energy justice; women’s participation in energy policy and planning; allocation of energy or energy services for women; Text relevant to these themes was marked up, extracted and collated in a process of thematic analysis similar to that of interview analysis.  
4. Results

4.1 Distributional aspects: gender and energy poverty 
When assessed against the TEA model of Practical Action (2010), all households interviewed were in energy poverty in that they did not reach sufficient levels of all the energy services indicated. Houses mostly used indigenous fuel (wood, agricultural residue, leaves and cow dung) for cooking and did not have access to improved wood or charcoal stoves. Although a few households (3 out of 25) used bottled gas, they used it in combination with indigenous fuel to keep costs down. In most households (23/25), the minimum lighting standard of 100 lumens was not met. Two households could not afford an electricity connection at all, whilst all others limited their use of electricity for lighting, due to costs. Electric lighting was also very unreliable due to frequent load shedding. 
No household had heating facilities and thus their indoor temperature could drop below the standard of 12 degrees Celsius on some days in November and December; they complained of feeling cold especially in early mornings.  During May to July the indoor temperature of 30 degrees Celsius would be often exceeded and whilst a minority of households (2) were able to use electric fans, none had air conditioning. Any space heating or cooling devices would in any case be ineffectual due to the uninsulated houses, mostly constructed from corrugated iron sheeting and bamboo, and also due to frequent load shedding. 
A few households (2) had refrigerators so were able to preserve food for longer, but most did not.   Moreover, the information and communication minimum standard was only partially met for most of the households, if assessed on the basis of the home.They did not have computers and although two had a smartphone, due to low literacy they did not access information online. All but one household did however have mobile phones that could be used for calling and sending SMS. One household had access to electronic media through television in the home. With respect to earning a living, no household met the minimum standards as they did not have sufficient access to energy services to start up enterprises.      

In line with most energy poverty indicators, the TEA standard is designed to be applied at the household level (with a small number of additional community level indicators included). When applied in this way, men and women’s energy poverty appears the same. This however ignores the reality of men and women’s lives and especially how the gendered division of labour and the gendering of space affect their access to energy services, their need for energy services, and the impacts of the lack of energy services. In the context of Shahbazpur, men and women were engaged in different work and also spent much of the day in different spaces. Public spaces such as markets, shops and the roadside were by custom mostly not accessed by women. Men and women’s dress was also relevant to their need for heating and cooling services. Table 2 elaborates on the application of the TEA services standards to men and women separately, based on the interviewed households, and taking into account their work, and their use of space. 

It is evident that women did not have access to energy services to the same degree as men, or in other words, their energy poverty was greater than men’s. Moreover, the negative impacts of household energy poverty were greater on the women than on the men, due to the nature of the labour, and the more circumscribed customs around their dress and places they could spend time. Having established this fundamental distributional energy injustice, 

Table 2. Summary of men and women’s access to energy services based on Practical Action’s (2010) TEA energy service standards for households 
	TEA Energy service 
	TEA minimum standards
	Achieved for men
	Achieved for women
	Related issues regarding men
	Related issues regarding women

	Cooking and water heating


	1 kg fuelwood/ 0.30 kg charcoal/0.04 kg LPG/ 0.20 litres of kerosene or ethanol per person per day, taking 30 minutes per household per day to obtain.

Minimum efficiency of improved wood and charcoal stoves to be 40% greater than a three stone fire in terms of fuel use.

Annual mean concentrations of particular matter (PM 2.5)< 10 μg/m3 in household with minimum goals of 25 μg/m3 and 25 μg/m3
	No

No

No – high levels of indoor smoke pollution observed
	No

No

No – high levels of indoor smoke pollution observed
	Limited effect on men as they did not collect fuel or undertake cooking or water heating. Most were relatively unconcerned about issues connected with fuel collection and fuel burning
	Women were responsible for collecting and preparing fuel (wood, agricultural residue, cow dung cakes) and were fully responsible for cooking and water heating. They reported respiratory diseases, headaches and eye irritations from cooking with this fuel. 

	Lighting


	Three hundred lumen at household level
	Not fully. Most households had either their own or rented electricity connection but load shedding in the evening was a common phenomenon.  
	Not fully, reasons as for men
	Men often spent time in the market and shops in the evening where lighting (and other rental electricity service) was available.
	Women stayed at home and used kerosene lamps and candles during load shedding periods, or stayed in the dark. 

	Space Heating 
	Minimum daytime indoor air temperature of 12 degrees Celsius
	No, temperature could drop lower during winter.  Cooking warms the house to some extent but heat is quickly lost as houses are built from bamboo and corrugated iron, draughty and uninsulated. 
	No. Reasons as for men. 
	Men complained about feeling cold on winter nights, and when rising for work on winter mornings. 
	Women complained of feeling cold in early mornings, exacerbated by and often working with cold water for housework due to the cost and labour of heating water. They also felt cold at night. 

	Cooling 
	Maximum indoor air temperature of 30 degrees Celsius

Facilities to extend life of perishable products by a minimum of 50% over that allowed by ambient storage
	No

Mostly no.


	No

Mostly no.
	During hot afternoons and evenings men spent time in cooler and shaded places away from the house and wore fewer clothes. 

A few households had refrigerators, which allowed men to perform shopping chores less often. 
	Women were affected badly by heat due to cooking duties. In hot weather  when not working they could sit in the house yard, but not further away, and must stay fully dressed. 

Refrigerators where present did not reduce women’s work, due to expectations that all meals would be freshly prepared.

	Information and communication
	People can communicate electronic information beyond the locality in which they live. 

People can access electronic media relevant to their lives. 
	Largely yes. Most have a mobile phone and television accesseven if the  household has no TV
	Mostly no. Women mostly did not have their own mobile, had limited access to their husband’s mobile, and most had no access to TV. 
	Most had basic mobile phones and did not access the internet. 

Though they did not have TV in the household, men mostly watched TV in shops in the market. They had some degree of  social, political, health, and education related knowledge.
	Most had limited access to their husband’s phone, subject to permission and only when he was at home. Some women were not allowed to make calls themselves but could receive them from family members. 

Most women could not watch TV and did not access any information including health information.

	Earning a living 
	Access to energy is sufficient to start up any enterprise. 

The proportion of operating costs for energy consumption in energy efficient enterprises is financially sustainable.
	Not fully
	No
	Men used energy services for mechanised cultivation and shopkeepers had lighting, and sometimes refrigeration and TV. Although not fully meeting the standard, this helped to reduce workload and improve productivity. 
	No women had access to energy services relevant for starting an enterprise. 


we now examine further aspects relating to recognition and procedural justice at multiple scales. 
4.2 Procedural justice and recognition aspects
Household level
Across the interviewed households, it was apparent that recognition of women’s energy needs and energy poverty was low at household level. Most of the women interviewees indicated that their husbands made the decisions on fuel and energy matters in the household, and typically did not want their wives’ input. 

Women interviewees spoke of health problems that they suffered from smoke and heat through cooking with indigenous fuel, but a large majority felt that their husbands did not recognise this as a problem. According to the women, some husbands rebuked their wives if they raised the issue. 

“If I tell my husband he does not try to understand the problem. Moreover, he quarrels with me and says, ‘you cannot cook! People are doing much more work than you, like earth cutting!’ He scolds me”. (Female respondent 07)
 “If I tell my husband, he says, ‘if you cook with this burner you have to bear the smoke’ ”. (Female respondent 08)
Some women tried to persuade their husbands that gas (LPG) for cooking would be a good use of money as it would reduce the costs of medical treatment. However, they reported that their husbands calculated that the cost of traditional fuel and medicine together was still less than that of LPG, so decided that gas was not good economy. 
The majority of the men, in their interviews, expressed a reluctance to believe that the traditional fuel caused any disease, and several referred to their mothers’ and aunts’ use of it seemingly without problems. They felt that their wives should be able to adapt. 

“Smoke is not a problem. If you cook, it will be produced, very natural. I have seen it throughout my life. Our predecessors worked with firewood and cow dung. Why can’t she [his wife]?” (Male respondent 21)
The influence of the husband’s parents was important. Typically in rural Bangladeshi society, a man would not argue with his parents or side with his wife over his parents. Apparently for reasons of saving household money, husbands’ mothers generally claimed that they had always been able to cook with traditional fuel without any health problems, and did not support their daughter-in-laws’ requests for money to be spent on cleaner fuel. 

“He says no, if I tell him anything. If I repeat it, he quarrels with me. If my mother-in-law would say, my husband could bring it [gas]; he does not argue with his mother”. (Female respondent 21)
Some women persisted in their attempts to have input into decisions on choice of cooking fuel, lighting arrangements and so on however. One had benefitted from ‘social awareness’ training by  an NGO, and claimed that the right approach could pay off:
“I always try to express my opinion. If he does not give importance to my views, I remain silent. If I show my anger, it will not work. I try to tell him every day. I tell for betterment; if he understands that’s fine, if not then no problem. I tell him whether he cares or not. It is my own judgment to keep telling him. I also tell others to do the same. If you try, he may listen after two to three days; if not then no problem.” (Female respondent 13)

On the other hand, some women never tried to participate in energy decisions in order to avoid confrontation. They felt vulnerable, and worried of negative consequences of trying to put their views to their husbands, which could include being beaten, or being disgraced by being sent back to their parents’ house. 
The great majority of the men expressed views along the lines that they earned the money and therefore made decisions about household spending, and they felt that their wives did not have a right to be consulted. They also felt that they understood the family’s needs and priorities without having to consult their wives. 

“I take the decision. I have to purchase kerosene when it is not available in the house... I also use four candles a month.” (Male respondent 10)

“He says, ‘I bring, I pay; you do not have any right to say anything’ ” (Female respondent 10)
Generally, the statements of women interviews, their husbands and community leaders corresponded with regard to women having little input into household decisions.  One community leader however felt that in recent times, women’s  participation in household decision-making had improved. A (different) female community leader suggested that women should pursue their husbands in order to improve the situation; her statement is similar, to some extent, to that of female respondent 13 above.  

“Women have to make their husbands understand, but not in heated arguments. After taking a meal when they are calm, women have to tell at that time. If it does not work the first time she has to try to make him understand next time with a cool head. “ (Community leader 03)
There were other circumstances in a minority of households that appeared to give women more power and voice. Where women had some income of their own and could contribute to energy  expenses, their husbands would consult with them on energy matters (among others) in the expectation that she would share costs if for example they decided to access electricity. In the rare cases that the couple lived with the wife’s relatives  rather than with the husband’s relatives  or alone, the woman also had more influence. 
Finally, there were also signs of generational change in gender relations in the village, in that younger husbands seemed more inclined to discuss matters with their wives, whether the wife earned income or not,  and ask for their opinions. Although it is difficult to draw conclusions from a small sample about the drivers of change, the more progressive husbands were more likely to be literate, and / or to have jobs (e.g. as vehicle drivers) which took them sometimes outside of the village, including to urban areas. We can speculate that exposure to external social norms and specifically to urban Bangladeshi culture, where gender equality has progressed more rapidly in recent decades, has an influence.

 “I always value her opinion because these are our needs.” (Male respondent 22)
Community level 

The women participants were asked about their input into discussion of energy related matters at community level. All indicated that although they would like to share their experiences, they had never been given the opportunity to take part in any discussion or consultation, neither on energy nor any other community matters. Furthermore, several were ignorant of any community- or self-development initiatives for women in the area.  

“I have not participated in any discussion and I have not expressed my opinion anywhere.” (Female respondent 20)
“Nobody wants to know my opinion about what will be good or bad. To whom should I express my views? There is no cooperative here.” (Female respondent 17)
In fact, the Union Parishad, which is the local government council at the smallest scale in rural areas (Khan, 2018), did ensure the nominal participation of women. Meetings of the Union Parishad would discuss matters relating to local economic development, education, health, environment and so on, including energy. The community leaders interviewed confirmed that women were invited to participate, but their testimony was revealing regarding how this worked in practice: 

“We select those women who are educated and intelligent. They talk little in the meeting and rarely give their opinion. The ward member is the chairperson of that meeting. Those who are economically and socially powerful speak for the rights of the distressed women.” (Community leader 02)
This reveals a problem of representation: the minority of elite, more privileged women from the community are not well placed to represent the views and interests of the majority of women living in economic and energy poverty. Regarding energy situations, these more privileged women would have better access to energy services for lighting, fans, fridges, mobiles and television, and also have warm clothes and ventilated buildings and hence feel less need for cooling and heating. Essentially, the appointment of these women representatives overlooks the intersectionality of gender with poverty and the differentiated access to resources of all kinds that women of different social classes experience. 

Moreover, as the quotation above also hints, even these more privileged women were not able to speak freely in the public meeting. As participant observation showed, in common with other parts of rural Bangladesh, women in Shahbazpur would not mix with men socially; they would normally cover their face in front of a man who was not a relative, and they would talk little even with their brothers-in-law and father- in-law. Thus, they would generally feel inhibited in talking with men even when permitted.  This power relation affects meaningful participation, and inhibits the potential for participation to achieve the greater recognition of women and their needs. 

National level 
a) Gender in energy policy
To ascertain procedural justice, it is important to ensure participation of all groups in government policy and decision-making processes; social elites and cultural organisations are not sufficient to formulate an effective policy (Gould, 1996; Young, 1990). To achieve energy justice for women, recognition of women of different groups has to be ensured and their participation sought in energy policy formulation and the decision-making process. 

The relevant national level energy policies in Bangladesh comprise the Bangladesh National Energy Policy (BNEP) 2005; the Renewable Energy Policy (2008); the Gas Act (2010); and the Gas Marketing Rule (2014). Acts and Rules are prepared based on the overarching BNEP. The BNEP (2005) recognised that energy resources and electricity had not been distributed uniformly throughout the country which hampered balanced development and that inadequate attention had been given to the needs of rural people. Along with the rational use of energy resources for sustainable development, the BNEP (2005) aims “To integrate energy with rural development to boost rural economy” and “To ensure a reliable supply of energy to the people at reasonable and affordable price  (p2).”  This could be good news for the situation of rural women; however the policy makes no mention of gender and shows no awareness of a potential gender dimension to energy needs, or to the benefits of reducing energy poverty. This finding is consistent with Clancy et al. (2007) and Oparaocha et al. (2011)’s arguments that energy policy and planning are gender blind. 

From working in the Energy Ministry of Bangladesh from 2007-8, the first author’s experience is that energy policy development in Bangladesh is a top-down process.  There was however consultation with invited energy experts, media and business representatives, but rural women, or NGOs concerned for the interests of rural women, were not among those ever consulted. 

The Gas Marketing Rule (household) 2014 is a more recent move that allowed the provision of new gas connections for households where a gas distribution network was already in place. Despite the aims of the BNEP 2005, this Rule appears to double down on the supply of modern energy to the more developed and wealthy urban areas, whilst failing to address the energy needs of rural communities off the gas distribution network, such as Shahbazpur. In more recent developments, gas line connections to residential areas have been deprioritised in favour of connecting new industrial areas. Although rural areas could still be served with electricity, this move does not help with endeavours to address the country’s inequalities in access to modern energy, or the energy poverty of rural women. 
b) Women’s access to energy information 

Part of procedural environmental and energy justice is access to relevant and appropriate information (UNECE, 1998; Walker and Day, 2012). As regards the energy situation of rural women in Bangladesh, this may be expected to include information on energy services, on availability of fuel and appliances and their optimal usage, and on developments in energy policy, provided by government agencies and NGOs. A stronger formulation of the information component of procedural (energy) justice, albeit one that overlaps with the participation element, holds that information exchange should be two-way (Portman 2009; Yenneti and Day 2015), so that policy bodies should also appraise themselves of the situations of their constituents. While the former one-way flow of information from officials to public might take place through various forms of media as well as direct or indirect (word of mouth) verbal communication, the two-way exchange would be best managed by representatives of agencies visiting rural areas and communicating directly with communities. 

This in fact was happening in Shahbazpur (as in other rural areas of Bangladesh) with regard to areas of policy relevant to men’s occupations and interests. The local office of the Ministry of Agriculture informed the farmers through their officials (extension workers and block supervisors) about seeds, fertilizers, irrigation process and the use of machinery. They built a demonstration farm and gave training to develop the skill of farmers. Extension workers were also in a position to report back to ministries on issues and problems in their assigned area, ensuring a two-way flow of information. NGOs also delivered agricultural related training and had advocacy programmes. 

In contrast, almost all women in the fieldwork area had no idea how to access information relevant to their own domestic work, or more specifically about fuel and appliance options, or the costs incurred by such. A few women knew by word of mouth that gas stoves using bottled gas, or improved biomass burners, might reduce smoke and enable easier cooking, but most had no idea of the price of modern fuels or where to obtain them. Conversely, men interviewed were able to discuss the cost of bottled gas, and also the nearby gas line and the steps they thought needed to be taken to access this. 

All the women interviewees were asked if they had ever met or encountered any official locally to discuss anything around energy, cooking or domestic labour issues, but none had heard of any official ever visiting the area connected with any such concerns, or any representative of energy companies either, even those older women who had lived in the area for several decades. 

“Nobody consults or advises us about those issues.” (Female respondent 03)
“No government official has come yet to discuss anything like cooking, watering and lighting or any other issue” (Female respondent 07)
5. Discussion: facets of energy injustice for women 

Assessment against the TEA standards for energy services clearly shows that women in the rural field study area are suffering distributional energy injustice in that they have access to a narrower range of energy services, and smaller amounts of energy services, and they also disproportionately bear the burden of using poor quality fuel, in terms of their health, comfort, time and labour cost. 

Where energy service innovation had taken place in the fieldwork area, it had been in ways that benefited men: powered tractors and irrigation methods had (partly) replaced cultivation and irrigation by hand and by using oxen, so reducing men’s work and giving them more leisure time. Households, where decisions were made mostly by men, prioritised spending on the costs of energy for this mechanical power.  A lack of equivalent investment in improved energy services and appliances relevant to women’s work however, resulted in the observed distributional injustice at household level. Although all households interviewed were in energy poverty, women’s energy poverty was greater than men’s and had gender-specific effects. 

Underpinning this gender-specific energy poverty and distributional injustice is a lack of procedural justice and recognition for women at multiple scales. At household level, women generally had little say in decisions related to energy services; although there was variation among households, traditional household hierarchies, which put women’s position below that of all men and also the husband’s older female relatives, meant that the wishes and interests of these others generally prevailed, and these tended to be conservative in terms of domestic practices, as well as male-centric generally. The relative power of older women in-laws (see also Pachauri and Rao, 2013) acted overall as a contributing factor to the lack of innovation in cooking methods, food storage and other domestic labour. This lack of women’s participation in household decisions was closely intertwined with a lack of recognition of women, and of their needs. Women’s lower status explained their lack of power, and their lack of voice meant that their needs and problems were not fully heard, understood or taken into account by others. In the few cases that women earned money themselves, they did have greater input in to decisions, reflecting other, but not all, findings on household decision-making more generally (Quisumbing, 2003; Mabsout and van Staveren 2010). Only in some of the younger and more mobile households was there some sign of more progressive gender relations and more equitable decision making, whether the woman earned or not, giving some indication of a shifting set of relationships between gender and resources (cf Rocheleau et al, 1996) as wider cultural change infiltrates the more conservative rural society. 
The interconnected lack of procedural justice and recognition for rural women in energy poverty was mirrored at community and national scale. The Constitution of Bangladesh (People’s Republic of Bangladesh, 1972) makes provision for women’s rights and voice and this has followed through to provision for women’s representation on local fora, at least nominally, since 2010. However, poorer women in energy poverty suffer from the intersection of their identities as women, and as lower class (cf Rocheleau et al, 1996). The presence of local elite women on the Parishad does little to further the interest of poorer women, as these elite women cannot, and are reportedly not very interested in, representing lower class women’s experiences, and the overarching power relations act such that even these women cannot participate effectively in practice. 

National energy policy has the stated aim (not always consistent with practice) to tackle distributional energy injustice in terms of urban-rural disparities, but is gender blind and displays no recognition of women’s energy situations, energy needs, or the gender-specific impacts of energy poverty. Although policy outreach engages men in rural communities with a view to improving rural livelihoods, there is no equivalent effort made with regard to informing women and communities about innovations relevant to women’s labour. Neither is there any attempt by policy communities in energy relevant fields to gather qualitative or quantitative information about women’s energy use and needs. Once again this is a clear lack of procedural justice for women generally, and the rural energy poor in particular, and while it stems from a lack of recognition of women and especially lower class women and their rights, it also contributes to an ongoing blindness to their realities and needs (cf Clancy et al, 2007). 

Based on the fieldwork discussed here and on previous working experience, we suggest that an ideal innovation in Bangladesh would be a hierarchy of committees, focused on women’s affairs including energy, matched to the levels of local government from ward level through Union, Upazilla and District levels to national level (see figure 2). Each committee should involve women living in (energy) poverty, alongside a female elected member(s) at that local government level, NGO representatives with relevant experience, and government officers with responsibility for women’s affairs, who can liaise with relevant ministries and departments.  Each level can draw members from across the larger number of committees at the level below, with (energy) poverty affected women being participants at every level.  This model would ensure direct representation of women in poverty and energy poverty, work around gender- based power relations, and supplement top-down policy making with a bottom-up approach to address gender-blindness in energy (and other) policy making. Through two-way exchange, it would also allow greater access to relevant information by energy poor rural women, who have no access to the internet; Ministries including the Energy Ministry would be able to disseminate information down though committees to ward level, and rural women could receive feedback on their views and concerns.  Moreover, the deliberative forum would give women opportunities for discussion amongst themselves about their problems and potential solutions, contributing to their empowerment.

Figure 2 A proposed structure for participation of (energy) poverty affected women in decision making processes, including energy policy
[image: image1]

6. Conclusions and Policy implications.
Based on a case study of a rural village in Bangladesh, we have argued that women can be seen to suffer from multi-faceted energy injustice, with distributional, procedural and recognition based aspects strongly intertwined (cf Walker and Day 2012). Women in Shahbazpur, which is typical of other rural communities in rural Bangladesh and beyond, were found to have less access to energy services than men, a gender-based distributional injustice, which means that, to put it another way, their energy poverty is greater than men’s when assessed against multi-dimensional services-based frameworks. Currently, energy poverty assessments worldwide almost exclusively focus on the household as the unit of analysis, but we conclude that it is essential to have more multi-dimensional energy poverty assessment at a scale below this, in order to recognise differential access to energy services on the basis of gender, as well as potentially other individual characteristics. Such individual level assessment is facilitated by conceptualisations of energy poverty in terms of access to multiple necessary energy services. 

Applying an energy justice lens clarifies how this energy poverty, or distributional energy injustice, is closely connected to and enabled by a lack of procedural energy justice and to a lack of recognition accorded to women in rural Bangladesh, especially lower class women, at multiple scales, from household up to national policy making arenas. Power relations operate such that women’s perspectives and needs– energy related and broader – are overlooked and devalued. The lack of access to energy services also serves to cement the procedural and recognition injustices: without access to ICT and with their time taken up by collecting and working with poor quality fuel, rural women in Shahbazpur and elsewhere lack the means and the time to receive information and to exercise their voice, thus keeping their perspectives and problems hidden. 

This is crucial understanding that applies far beyond rural Bangladesh, because it clarifies that the gendered impacts of energy poverty that are much discussed in relation to LMICs more generally, cannot be solved only by providing households with new energy technologies aimed at women, i.e attempting to attend only to the distributional dimension of energy injustice. Indeed, as the instances of mobile phones and fridges in Shahbazpur illustrated, appliances and other innovations are taken up within households such that the benefits of them are likely to be diverted to the more powerful household members (usually men), either directly, e.g. through possession and preferential usage, or indirectly e.g. in how time or money saved may then be allocated.  Nevertheless, real improvement in women’s lives will need good access to modern energy services; interventions that improve women’s access do stand to be valuable and may improve women’s ability to empower themselves, e.g. by accessing information, but they are only likely to be successful if they consider carefully the conventions, restrictions and power relations within which women operate.Understanding this requires direct input from women in energy poverty. 
In order to improve women’s energy situation in the longer term, their recognition must be improved and there must be stronger structures to ensure procedural justice in energy policy-making, up to national scale.We proposed a hierarchical fora structure that could work alongside existing structures in rural Bangladesh. The participation (but not leadership) of government officials on such fora would also ensure two-way communications between women and government, such that women’s access to information would be improved. Other contexts would likely need different structures, but we argue that principles of direct participation of women in energy poverty, women as majority members and chairs of the fora, and a deliberative style, would be important principles in order to build procedural justice, recognition, and empowerment. 
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