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Summary: 
The UsersTCP Annex Empowering all. Gender in policy and implementation for achieving transitions to sustainable energy is an international collaboration gathering experts on gender and energy use. While the past years have seen a focus on gender issues in energy research, there continues to be a gap between the findings of current research and the practices of energy policy making, implementation and technological design. This gap leads to inefficient and excluding policies as well as technical solutions being formulated and implemented. It further hinders upscaling of energy transition solutions due to a narrow scope of users and solutions being envisioned and implemented, leading to the exclusion of a large group of users. In this annex, we will gather the state-of-the-art research of gender and energy use and find best practices while also developing ways to counter organizational and institutional inertias and to design inclusive, just and efficient technologies. For policy makers and regulators, this annex will deliver cases and policy briefs outlining and assessing the main inertias hindering the formulation and implementation of gender aware policy and technical interventions in different cultural and institutional contexts. The annex will offer workshops to aid with reformulation and implementation of existing energy policies, as well as tools to counter the cultural inertias within the energy field. We will further provide a database with cases of best practices. For businesses, we will provide collaborative design work and educational material on how to use gender research to inform design of more efficient and including technology, including models for engaging users in design,  users templates for gathering data on energy use, and technology interventions to enable broad energy transitions. For researchers, the annex will offer opportunity to fill knowledge gaps as well as contribute to the practical implementation of gender and energy research on a global scale. The annex will also offer a collaborative platform with business and government, and a global community of researchers. 


1. Background and motivation

The world is currently facing the challenge of accomplishing rapid transitions of energy systems to achieve multiple goals at once. Countries have very different starting points for this transition but aim at “universal access to affordable, reliable, sustainable and modern energy for all” (SE4All). The main drivers being climate change, increasing demand, a remaining energy access gap, environmental and health concerns, cost effectiveness, heightened digitalisation and energy security, decision-makers in all countries need to enable systemic change away from dependency on fossil fuels to socially and environmentally sustainable energy supply and demand.
Whereas the preconditions for current transitions differ across countries and regions, there are similarities in how energy sectors globally are structured along dominant patterns of privilege and exclusion. In particular, energy sectors reflect social hierarchies of gender and class, both on the side of supply and demand. This Annex specifically addresses demand side aspects of energy transitions, and asks how transitions to “clean, efficient and secure” (UsersTCP strategy) energy use can be facilitated by strategies that aim at socially inclusive energy use. As evidenced by studies across many sectors and societies, improving representation of and distributional effects on women as a group is an ethical imperative in itself, but, in addition, typically fosters better outcomes of policy interventions and programs (Berka et al. 2020, MacArthur et. al 2020) . As stated by the World Economic Forum (2016), there is an “economic imperative for including women more fully into society and the workplace. Female talent remains one of the most under-utilized business resources, either squandered through lack of progression or untapped from the onset” (WEC 2016: p 34). As evidenced by the same report, energy sector senior executives acknowledge the need for adopting gender sensitive strategies in order to innovate and develop the sector. It is necessary to better reflect women’s enhanced economic power and roles as customers, but also, for securing a skilled work force. Acknowledging women’s roles in energy transitions – as innovators, suppliers and users – is thus critical for achieving the desired rapid change in a sector that struggles with inertia (Listo 2018, Energia, 2019). In order to provide effective and evidence-based recommendations on how to achieve these multiple objectives, this Annex investigates current gender and socio-economic biases pertaining to energy sector decision making and user practices, identifies best practices, contributes to filling knowledge gaps and provides concrete and country-specific advice to annex member states.
[bookmark: _Hlk34339863]Energy policy is often formulated in a gender-neutral manner, that is, it is assumed by policy makers that women and men use and benefit equally from current energy systems. However, research shows that energy policy is, in fact, gender blind. In other words, policies are incorrectly considered neutral by policy makers since they neglect the differential impacts they have on different genders as well as socio-economic and cultural groups (Clancy and Feenstra 2019, Kall, ER 2019:08, Clancy and Röhr, 2003, Dunphy et al. 2017). Based on such false assumptions, the policies are less effective, and/or have unintended effects (Morris, Greene and Healey, 2018). In addition, research shows that technical solutions provided by current producers and policy actors are not received in households in the way that they were intended, and thus do not produce expected outcomes in terms of efficiency and uptake. Despite this existing knowledge, social science research on user adaption of energy technologies, including gender research, keeps being ignored when designing new energy technologies (Skjølsvold, 2017).As a result, this can also impact the effectiveness of energy-reduction strategies at the household level because women tend to make many decisions regarding household energy behaviours. 
[bookmark: _Hlk34339943]There are certain group-level data showing statistical differences between behaviours and attitudes of men and women regarding energy use and sustainable living. To mention some examples: In Sweden single men without children use 20 % more energy than women in the same situation. Numbers from four different EU-countries show that the largest statistical differences between men and women concern travel, eating out, and the use of alcohol and tobacco, where men’s energy use is significantly higher than women’s (Räty and Carlsson-Kanyama, 2010) In New Zeeland, Men average just above 12 000 miles per year of driving, while women average around 8000. More women than men are also non-drivers (Ministry of Transport, 2014). Women on an aggregated level also seem to experience more guilt when engaging in emissions intense activities. (Clancy and Feenstra, 2019). Such group level data, while useful, do not answer why these patterns exist, nor if and how they can be addressed to enhance the desired energy transitions. Statistics for women and men as groups also renders invisible the diversity and differences within groups that is absolutely necessary to understand for effective policy-making. In order to inform effective policy and practice, we need complementary studies using qualitative and gender perceptive analysis as well as new methodologies for capturing diversity and difference beyond oversimplified categories. Since the 1990s, it has been increasingly recognised that differentiating energy use in terms of women and men is presenting a rather simplified picture. Indeed, energy use is mediated by a range of intersecting social characteristics such as economic status, ethnicity, age, and maritial status. This understanding has now begun to be integrated into Government data collection. For example, the UK government collects household energy data in terms of a range of intersectionality dimensions including household tenure (private/social rented and owner occupier), household composition, ethnicity, age and employment status to create a more nuanced understanding of household energy access and to ensure that there is no discrimination in access to energy services (Clancy et al., 2017). A large number of gender scholars has also brought in intersectionality in their analysis of environmental issues, not least in relation to climate change (Kaijser & Kronsell, 2014; for overviews read Moosa & Tuana, 2014; Pearse, 2017). The ENTRUST H2020 project is an exemplar for adopting an intersectional approach to gender and energy research (for outputs see: http://www.entrust-h2020.eu/public-documents/)
[bookmark: _Hlk34339981]The assumed gender neutrality of energy policy and energy institutions has been questioned by researchers over several decades. Moreover, issues of gender have recently been prioritised in energy and climate research, for example within the EU funding programmes (Søraa et. al, 2020). Yet, as shown in a report ordered by the European Parliament’s Committee on Women’s Rights and Gender Equality (FEMM) from May 2019, the problems of gender-blind energy policies persist (Clancy and Feenstra 2019). This report shows that not only do energy policies neglect gender issues, they also fail to take into account other social characteristics, such as age, marital status and ethnicity, which also influence energy access. Thus, such policies fail to deliver on their goals of efficiency and increased access. As summarized in the key findings of a recent report by ENERGIA: “Universal energy access targets are unlikely to be met unless energy policies are aligned to women’s as well as men’s energy needs, their assets, skills, limitations and capabilities, and existing gender norms” (ENERGIA, 2019). This is also an underlying assumption in the attainment of the SDGs.[footnoteRef:1] [1:  https://www.un.org/sustainabledevelopment/gender-equality/ accessed 4 March 2020.] 

[bookmark: _Hlk34340001][bookmark: _Hlk34340020]In addition, research on policies aiming to enable a sustainable energy transition has shown that many of them seem to lead to a “Matthew-effect”: it makes the rich richer and the poor poorer. For example, access to energy efficiency measures often comes at a cost of personal investment, are often not means-tested and only home-owners are eligible. Such investments are impossible to make for those with low income or who lack the legal capacity as tenants to make these decisions. The gender income-gap and the fact that women are over-represented as tenants results in men benefitting more from these policy interventions than women (Clancy and Feenstra, 2019). This is one example of how while such measures affect all gender, women are generally disproportionally affected more than men. This is due to current differences between genders in economic disposition, caused by societal structures (Ahlborg 2009; Kim & Standal 2019). According to the Global Gender Gap index of 2020, the global gap on Economic participation and opportunity is 42,2%, and particularly gaps in control of financial assets and in time spent on unpaid tasks continue to preserve economic disparities between men and women (WEF, 2018, 2020). In the EU more women than men are poor and among women, elderly women living alone from a migrant background are the poorest. Their vulnerability to energy poverty is the highest in the EU (eg EIGE Gender Index 2019). Such existing gender biased societal and organisational structures risk being perpetuated by gender blind energy policies and interventions. 

[bookmark: _Hlk34340044]Meanwhile, in several countries, research has led to more gender aware policy formulations (for example in India and Rwanda). This has often happened in countries where national governments have paid more attention to household energy policy, and where gender awareness training has been implemented by actors such as NGO’s and donor organisations. However, even when there is gender awareness among actors, it is difficult to use this awareness to improve practice. For example, Ahlborg (2017, 2019) shows how NGOs implementing renewable energy projects in Tanzania and aiming to provide electricity access to rural communities are aware of gender and class privileges but lack a strategy to effectively address these in their projects, resulting in skewed distribution of benefits. Similarly, in many South Asian countries, while gender mainstreaming of the energy sector has been introduced in recent policies, these policies have not been implemented, and there has been a disregard for gender specific energy needs (ENERGIA, 2015; Kelkar, 2014). 
Thus, while the past years have seen a focus on gender issues in energy research, there continues to be a gap between the findings of current research and the practices of energy policy making and implementation. This gap leads to inefficient and excluding policies and technical solutions being formulated and implemented. This annex sets out to bridge this gap.

Three challenges to making efficient and inclusive energy policy: 
Lack of knowledge transfer 
[bookmark: _Hlk34340076][bookmark: _Hlk34340065]Whereas the gender, and other social, characteristics of energy use remains an understudied topic worldwide, most research on gender and energy use has been done in low and middle-income countries. This body of work provides important conceptual, methodological and empirical insights, captured in a number of recent review studies (Clancy et al. 2016, Winther et al. 2017, Osunmuyiwa and Ahlborg 2019, ENERGIA 2019). Based on synthesis, these researchers highlight the need for use of mixed methods and relational approaches that study gender as dynamic and social category rather than studying only women or men (in which there is a tendency to assume that these are static and homogenous groups). They instead focus on the co-creation of male and female gender roles, and how these may change in relation to new technologies and patterns of energy use. 
[bookmark: _Hlk34340095]Previous research shows that societal norms, sector structures and energy interventions have real, both social and material effects on well-being and the daily lives of the people they are targeting, as well as on the possibility to implement energy solutions. The studies point to the persistence of inequality also when energy program quantitative targets are met (Johnson et al. 2019). For example, adoption is often slower among women-headed households for economic reasons, but as discovered in a new study of a micro-grid in Tanzania, by Osunmuyiwa and Ahlborg (forthcoming report), women in the project area were less well informed and therefore more worried about conditions for loaning money for connecting their homes and businesses. Further, technical and quantitative objectives of an intervention, such a certain number of solar PV systems being installed, may also fail to capture whether these systems are used in the planned manner, or whether they ended up benefitting a certain economic group more than another. This is also a consequence of other targets than technical or quantitative ones being ignored as a basis for assessment of such interventions. The evidence so far suggest that affordability remains the main challenge for closing the access gap, for national grid expansion and small-scale renewable energy systems alike. As long as poverty is gendered, women as a group are not included in the energy transitions to the same degree as men (Osunmuyiwa and Ahlborg, 2019) which implies that progress will be slower. 
[bookmark: _Hlk34340118][bookmark: _Hlk34340132]Further, in many countries where a large part of the population lack access to affordable, reliable and clean energy services, women are the main responsible for domestic energy demand, meaning that they are the main suppliers and users in the domestic sector (Clancy et al. 2017), whereas they are often excluded from more expensive and energy-intense services such as diesel generators or grid electricity for use in business or production. In light of this, attention has to be paid to what efficiency means for users, and which intervention best serves different kinds of efficiency measures. Electric light is found to increase efficiency of household tasks by allowing a rescheduling of tasks in which some, such as cooking can be at night. Women report that this reduces their stress related to getting all their tasks done during daylight hours. It also allows women to work more efficiently in the kitchen, for example they can monitor pots on stove and supervise their children while chopping food. In some cases it may even lead to fuel saving since food does not have to be prepared during day and reheated at night to eat (Matinga et al., 2019). Men also benefit by being able to reschedule tasks to night time, for example, in preparing cattle feed (Visser et al., 2018).
In order to understand the consequences of systemic change for different types of users, one must thus understand gender and class patterns associated with the current energy mix, needs, technologies and practices in overlapping domestic, public and private sectors. This also means taking into account that efficiency may mean different things for different users. 
[bookmark: _Hlk34340171][bookmark: _Hlk34340193]Existing literature thus includes examples of best practices as well as the pitfalls of gender-blind interventions, that can help inform both policy and further research on energy use in other contexts (Kall, ER 2019:08). However, not enough knowledge transfer has taken place across regions. The lack of data and scientific research on gender and energy use is especially pronounced in OECD countries. The literature on energy and gender in many medium and high income countries has focused primarily on policy and supply-side aspects, e.g. how to increase women’s participation in industry and decision-making, while there has been less work done on gendered energy use in different national and local contexts and how energy policy affects genders differently (Kall, ER2019:08, Clancy and Feenstra, 2019. Some exceptions are Räty and Carlsson-Kanyama, 2010, Tjørring, 2016, ENERGISE, 2019, Henning, 2018, Tummers and MacGregor 2019). Recent work, however, is highlighting that lack of access to energy (often referred to as energy poverty) is a global issue relevant in many countries, also in the EU (Bouzaroviski 2014, Clancy et al. 2017, Clancy and Feenstra, 2019). One example is how social attitudes influence how people experience and respond to having insufficient energy to meet their needs. For example, when elderly people in Scotland are unable to afford to heat their homes to a comfortable level, this creates a sense of shame. As a consequence, people become reluctant to invite guests into their home which creates a feeling of isolation and loneliness which in turn has negative consequences for well-being (Clancy et al., 2017). 

The dominant norms of the current sociotechnical energy system: 
As shown above, gender issues are deeply connected to the current needed energy transitions. One of the main obstacles for formulating and implementing both efficient, clean and inclusive energy solutions can be found within the energy system itself. In order to uncover these obstacles, we need to look at the historical values and norms underpinning this system and develop an understanding of how these values and norms have formed path dependencies and stand in the way of formulating gender aware and sustainable energy interventions. 
[bookmark: _Hlk34340217][bookmark: _Hlk34340230][bookmark: _Hlk34340264][bookmark: _Hlk34330166]Historically, and up until this day, energy has been a very unequal sector dominated by men (Tam 2017; C3E 2017; Klepper 2017). Looking more closely into this domination, it is historically a certain form of masculine norms, called by Hultman and Pule “industrial/breadwinner”, which has dominated the socio-technology of energy during modern times (Hultman & Pulé 2018). In particular, this can be seen in extractive industries such as coal, gas and oil, hydropower developments, as well as in the nuclear industry (Miller 2004, Filteau 2014; 2015; Anshelm 2000; Öhman 2007). One example of this is the Canadian context, where debates about energy extraction and pipeline construction have been very masculinist in orientation and language (Miller, 2004). Such norms manifest in a particular view of technology and resource management often connected to historical views of resource use, as well as entangled in colonial and industrial modern narratives of control, large-scale innovations and technological, rather than social, solutions (Rossiter and Wood, 2016, Anshelm and Hultman 2016, Veraart, Åberg and Vikström, 2020). Resistance to sustainable transitions is also often motivated by expressing such norms (Hultman et. al, 2019). In addition, this focus on extraction, production and large-scale building, has in many countries created a blind spot for demand side management, especially in terms of households. Instead, industries have been prioritised. These norms have solidified over time into the particular institutional and physical organisation of the energy sector, with path-dependencies, lock-in effects and sunk-costs – issues that make change difficult. As such, they are crucial to address in order to understand the challenges of the energy transitions. 
[bookmark: _Hlk34340280][bookmark: _Hlk34340301]One consequence of these norms is the exclusion of women from the energy field. A recent study by the International Renewable Energy Agency has shown that social and cultural norms are among the top barriers for women’s entry into the energy sector (IRENA, 2019).  However, these norms also influence which types of solutions that are considered valid, both within and outside of the sector. For example, in accordance to these norms, energy reduction on the user side may seem less attractive than implementing a large-scale technological fix, or IT solutions may be seen as central despite having been shown to be counter-productive, and benefit users unequally (ENERGISE, 2019, Skjølsvold, 2017). In the context of expanding energy access, there remains a strong techno-economic bias in both research and practice aiming at providing renewable energy solutions to people without access, despite established insights that technology diffusion and adoption must be needs driven and user-focused in order to be effective (Wilkins 2002, Murphy, 2001).   
[bookmark: _Hlk34340338][bookmark: _Hlk34340327][bookmark: _Hlk34340369]Such narrow focus on IT technology has also been criticized by H2020 project ENERGISE. The project shows that focusing too much on “centrally devised, technology-led interventions” is counterproductive to changing deep-seated everyday practices (Genus and Iskandarova 2019). Interventions that focus on such a narrow view of consumers risk to rather hinder than enable transitions to more energy efficient behaviours (Hazaz and Nathan 2018). By having this fictive user in mind when speaking about “the consumer”, these utilities will exclude both women and men who do not align with this particular behaviour (Lennon et. al, 2019). Thus, user engagement in solutions for energy efficiency is vital, in order to include as many users as possible in the energy transitions.
This is especially important considering the current bottom-up movement of users that is not only engaged in energy saving and efficiency and decentralized renewable energy generation, but also shows the ambition to store, distribute and use this community-level generated renewable energy. While this movement explicitly challenges the inertia in the sector, in particular the divide between production side and demand side management, it also faces the challenge of recognizing and including diversity.  
Thus, while research increasingly shows that certain norms and values within the energy sector influence the organisation of the field, as well as which types of solutions that are implemented, and how users are viewed, more research is needed to look at how these historical and cultural norms manifest in and are being challenged by n the current energy transition process, as well as how they manifest differently in different countries and different energy fields. Furthermore, tools and practices are needed to change and counter-act these norms, in the instances that they hinder the implementation of inclusive and sustainable energy policies needed for the current transitions. Comparative studies are vital to this endeavour.

[bookmark: _Hlk34298294][bookmark: _Hlk32396773]User perceptions and excluding technology design.

[bookmark: _Hlk34340432][bookmark: _Hlk34340463][bookmark: _Hlk34340445]In line with the norms outlined above, recent work has highlighted the narrow view of users embodied in energy policy and energy interventions by utilities and companies. While being aimed at “consumers” as one, gender neutral group, interventions tends to generally benefit a category of customers that Strengers has described as the “resource man” (Strengers 2014). This fictive person is envisioned by many policy makers and energy companies in a particularly narrow ideal of a user, who is tech-savvy, data interested, behaves according to “rational” theory and is in control of “his” own energy behaviour. Or, as Strengers puts it: “a mini-me of the electricity companies themselves”. Such a view of the consumer often excludes the messy activities of productive household work, such as washing and cooking. It also does not account for diversity of energy demand patterns and volumes of children in different age-groups, and the parent responsible for them. The larger part of household practices that relate to washing, food preparation, cleaning and caring in many cultures have been (and still are) predominantly performed by women (Standal and Winther, 2016, Dunphy et. al., 2017). One example from the Swedish context shows how a change in household practices resulted after the introduction of energy measurement interventions, with a negative impact on the workload of women since they started washing and doing dishes late at night and during weekends, when energy was cheaper (Karlsson-Kanayama and Lindén, 2007). If we want interventions to be effective while not diminishing comfort and wellbeing, they need to be tailored to the variety of users and their needs and not based on a simplistic notion of the user. 
This issue is even more pressing in light of the current focus on systems-changes in generation, distribution, storage, exchange and consumption – including more attention for demand response (DR) and flexibility at the household level to support the balancing of supply and demand - enabled by smart grids and associated IT technology in order to arrive at a more efficient, secure and decarbonised energy system. 
In order to balance supply and demand, increasingly household-level users will be enabled to participate in the energy market. However, the role that prosumers and community or citizen energy initiatives can adopt in the generation, storage, self-consumption and distribution is limited by the current institutional organisation of the energy market while also being intimately connected to technologies allowing for user participation. Intermediary services and ICT platforms enabling households to participate in DR and in the flexibility market use algorithms to allocate value in a manner that is not transparent, which mean that the allocation mechanism is not transparent either. It has been argued that the ability to deliver energy flexibility is not evenly distributed among types of households and users (Powells and Fell 2019). Household practice are gendered – as set out above. The risk that new intermediary services result in a deepening rather than a decrease in inequalities is something that needs to be investigated. An interesting question is how and to what extent new energy services whereby intermediary platform position themselves between prosumers and the energy markets, are able to allocate value in a manner that does not deepen inequalities but actually reduces them – and not only  for a small segment of households that fits the profile of ‘resource man’. 
[bookmark: _Hlk34340571]A lack of recognising the diversity of users, communities and their differentiated needs would be a missed opportunity, with the consequences that new energy services become not only exclusive but also ineffective, since they are unlikely to successfully engage a large part of the population. Upscaling of energy transition solutions is also not likely to succeed if only a section of the potential energy consumers and prosumers is addressed in such interventions. It is clear that applying a gender perspective on smart grids as well as engaging consumers in design processes, can lead to inclusive solutions that provide more efficient access for a broader user group. As an example, a report from the Asian Development Bank that concludes that demand side management and distributed generation can be important entry points for integrating gender equality and social inclusion in smart grids (Mohideen et al., 2018). As an example, the report outlines current work to develop a pilot project of a reference energy system that mainstreams gender equity and social inclusion (GESI). Such a reference system will integrate, among other things, GESI concerns as one pillar of design and modelling, GESI-inclusive participatory processes and integrating technology information in data on gender roles in productive activities (Mohideen et al, 2018). This work includes developing new templates for gathering user data.
[bookmark: _Hlk34340595]Many authors have pointed out the lack of gender dis-aggregated data, and particularly data disaggregated beyond the binary (Winther et al. 2017, Clancy and Feenstra 2019). The report on Women, gender equality and the energy transition in the EU considers that the lack of gender dis-aggregated data exacerbates the gender-blind policy making (2019). This issue is currently being addressed in the TCP C3E. However, the data issue is complex. The gathering of gender dis-aggregated data is difficult and leads to issues of how to measure certain shared activities in the home, such as watching TV, and how we can reflect todays fluidity of household composition? (Middlemiss et al. 2020). This gathering is further hindered by increased privacy legislation as well as lack of transparency on behalf of energy companies. In addition, while gender dis-aggregated quantitative data can be essential for designing gender aware energy intervention that expose hidden gender bias, this data needs to be used carefully. If production side actors, as well as policy makers use the data available without applying a gender critical analysis, this can lead to gender blind interventions, more likely to continue the status quo than to lead to broad changes in user behaviour. This will hinder rather than enable the current energy transitions. Thus, quantitative data has to be accompanied by a qualitative data analysis so as not to fall into the trap of essentialism and path dependencies (Middlemiss et al. 2020). 
[bookmark: _Hlk31570237][bookmark: _Hlk31573312]
Summary 
Our review of the state of the art and knowledge gaps thus indicates that although scholars have produced both quantitative and qualitative studies using methods that avoid gender bias and provide a gender perceptive knowledge base to work from, there exist many important gaps to fill. Consequently, there is need for continued work to apply a gender analysis on how dominant norms, energy policies, program and financing directives and user technologies are shaping the ongoing energy use and energy transitions around the world. One size does not fit all in terms of gender inclusive energy policy. We thus argue that further review and data collection is necessary, together with knowledge transfer and sharing of best practices in both research, policy and practice. These are essential to support well-informed decision-making and effectiveness of interventions aiming at sustainable energy use globally.

2. Strategic fit with the Users TCP Strategic Plan

This task will contribute to the strategic plan of the UsersTCP in several ways. The strategy highlights the need for a deeper understanding of users within energy systems and for this understanding to be brought together with expertise in technologies to accelerate the energy transition. We will do this by providing a intersectional gender-disaggregated understanding of the patterns of our current sociotechnical energy systems and of how these patterns can both promote and hinder the energy transition. We will provide a deeper understanding of user patterns, as well as the interplay between users, actors in the energy system, policies and technological development within the energy sector. 
We will further provide evidence from sociotechnical research on energy use and production, to inform policy making for clean, efficient and secure energy transitions, as asked for by the strategy. In doing this, we will aim to provide impartial, reliable and authoritative research, guidelines and recommended practices to policy/decision makers and implementers based on international comparative evidence. We want to argue that an effective and secure energy system also needs to be inclusive. Our research will also contribute to a deeper understanding of the role of digitalisation in socio-technical systems change.

In addition, In the annex, we also aim to establish international networks and bring in new country members to the UserTCP, as well as work together with other TCPs. Gender issues are cross-cutting, and it is vital that the work we do can also support the work of the other TCP:s, such as, for example, the C3E. 



3. Objectives and Pathway to Impact 

While gender and socio-economic issues of energy use have been researched for many years, and are currently seen as prioritised in many countries, this presence on a discursive level does not match policy practice and intervention. Instead, today’s energy policies and interventions continue to impact users unevenly and are often not sustainable neither from a social nor an environmental point of view, nor is it good for the economy. Bridging the gap between research and practice is essential. For energy policy and interventions to result in cleaner, more efficient use of energy, it needs to be inclusive, just, and based on a scientific analysis of gendered data that avoids bias and essentialist categories.  

This annex will propose new ways of formulating and implementing inclusive and efficient user policies and developing energy interventions. It will enable knowledge translation from research done in different contexts and highlight best practices, while filling knowledge gaps on the inertias that   uncover the inertias that hinder implementation of gender aware policy and technical interventions in different institutional and cultural contexts. We will provide pathways to impact in the forms of country specific policy briefs, as well as tools and practical advice to enable policy makers and the industry to develop more gender aware policies and technologies with and for users. Considering the differences both in energy use and gendered norms in different countries, a comparative stance is vital for this task, and such comparison must include both emerging and developed economies.


Subtask 1: Pathways to change: Learning across regions and best practices  
Aim: Gather existing research on energy, gender and use. Review state of the art, identify best practices and study these further. In this task, we will focus specifically on how energy policy and planning, directives for funding and energy interventions shape energy use, and compare research done in different countries
Deliverables: Scoping study review, Academic case studies, Report on selected best practices from cases. 
[bookmark: _Hlk34337259]Subtask 2: Understanding and countering systematic inertias in the sociotechnical energy system hindering gender aware policies and interventions
Aim: To analyse the values and norm systems underlying energy policy making and planning in governments, as well as the logic of energy interventions by the private sector and identify how these norms and values become inertias in the energy transition processes. Develop ways to counter these inertias. 
Deliverables: Academic case studies, Tool for comparative assessment of national user policies, Report synthesizing and comparing   case studies and presenting the tool. 
[bookmark: _Hlk34337164]Main task:  Formulating country-specific briefs for clean, effective and inclusive energy policy, implementation and technological interventions.  
[bookmark: _Hlk34155967][bookmark: _Hlk34155968]Aim: The annex will bring science-based evidence on how to formulate and implement clean, effective and inclusive energy policy and interventions. This main task will gather, synthesize and distribute knowledge created in three subtasks. These subtasks are intended to be mutually reinforcing and contribute to the main task.  
Deliverables:  Country-specific policy briefs for the annex members focusing on how to practically formulate and implement inclusive user energy policy (where applicable), Repository of case studies and best practices, Educational material, Policy design workshops, Technology design workshops.











Subtask 3: Designing inclusive and efficient technological interventions 
Aim: To collaborate with designers within the energy sector as well as with user organizations to develop guidelines and prototypes for more gender aware and efficient technologies and interventions. This includes methods for collecting user data and user engagement. 
[bookmark: _Hlk34159031]Deliverables: Collaborative academic case studies, Educational materials and guidelines for developing gender aware and efficient user technologies and interventions, New templates for gathering user data, Models and prototypes for inclusive technology.



Image 1: Subtask organisation

4. Structure and subtasks

Main task:  Formulating country-specific briefs for clean, effective and inclusive energy policy, implementation and technological interventions.

Subtask Leader: All subtasks as well as the operating agent will be involved.

The annex will bring science-based evidence on how to formulate and implement clean, effective and inclusive energy policy and interventions. Each of the three challenges outlined earlier have been formulated into three sub-tasks aimed at bringing in research-based knowledge as well as practical examples and tools for changing user policies from gender blindness to gender awareness and create user policies and technologies that are both inclusive and efficient. The research will also bring new knowledge on how to come to terms with the gendered inertia within the energy field and to make policy that encourages the sustainable energy transitions. It will gather, synthesize and distribute knowledge created in three subtasks outlined below. These subtasks are intended to be mutually reinforcing and contribute to the main task.

Annex deliverables: 
· Country-specific policy briefs for the annex members focusing on how to practically formulate and implement inclusive user energy policy (where applicable). These briefs will be customized for the needs of each involved country.  Briefs will include:
· How to counteract sociotechnical systemic inertias hindering new gender aware policies and practices.
· Examples of best practices from research on how to reformulate policy to enable change, fitting to specific country contexts.

· Educational materials and guidelines:
· For policy makers on how to counter inertias in norms and cultures hindering the formulation of gender aware energy policies, despite the current knowledge base. The basis of such materials already exists in the form of a workshop package developed by Martin Hultman and Paul Pulé, as well as by the university of Twente, ENERGIA and the World Bank ESMAP AFREA Programme. This material will be reworked in accordance to the input of the annex subtasks. 
· For businesses and technology designers, materials outlining best practices for developing gender aware and efficient user technologies and interventions, that avoid replicating systematic bias and inertia.
· Repository of best practices and reports from the annex.

· Policy design workshops
· To prevent policy evaporation a multidimensional governance model supporting gender-mainstreaming is necessary, including both financial instruments (like gender budgeting), a legal framework, institutional support (like the Rwandan Gender Monitor Office). Policy design workshops will allow us to gather scholars involved in the annex as well as policy makers, law experts and NGO’s. During the workshop, the participants will collectively work with identified problematic policies and make practical suggestions on how to reformulate and/or implement the policy to ensure inclusive, effective and clean energy access. This workshop will thus facilitate real change in country policies. 

· Technical design workshops
· These workshops will focus on developing new models and prototypes for user technologies, in accordance to the materials that are being produced by subtask 3. They will include business representatives, user representatives and researchers, and will focus on an identified problem within technology design. 

· Popular Dissemination 
We aim for the support of a professional science communicator for popular dissemination. Some examples of what this will include are: 
· Video films (similar to the ones produced by ENERGIA)
· Opinion pieces 
· Newsletter reporting on the annex research distributed through ENERGIA (provided there is some financial support for this) 
· Webinars, for example in collaboration with the Global women’s network for the Energy Transition (GWNET)
· TCP webinars 
· Infographics and 1-pagers 

Subtask 1: Pathways to change: Learning across regions and best practices  
Subtask Leader: Helene Ahlborg, Chalmers University of Technology 

Motivation: Existing research on gender and energy use is often not used to inform energy policy. Further, even in those instances when gender aware policies exist, they are not put into practice. There exists a body of research providing conceptual, methodological and empirical insights that, if compiled and synthesized, may enable efficient knowledge transfer and development of policy and practice recommendations. Further review of state of the art, identification of and learning from best practices, reasons for failure and successful systems change are necessary elements of cross-country comparisons and dialogue, providing the basis for context-sensitive recommendations for energy policy and practice.

Aim: 
· Gather existing research on energy, gender and use. Review state of the art, identify best practices and study these further. In this task, we will focus specifically on how energy policy and planning, directives for funding and energy interventions shape energy use, and compare research done in different countries. 

Method: 
· Find best practices and carry out scoping studies. Based on these scoping studies, develop comparative studies of a selection of cases of best practices, with in-depth field work and interviews. 

Deliverables: 
· Scoping study focused on energy user policy and comparative case studies in selected countries. Several literature reviews have already been written with different foci, Kelkar, 2014, Kall 2019, Winther et al. 2017, Osunmuyiwa and Ahlborg, 2019, Morris, Greene and Healey, 2018 etc.) The authors of several of these reviews are involved in the annex and will bring their expertise to the task. 
· Report outlining best practices as a result of the developed case studies
· Academic case studies
· Presentations at relevant conferences and workshops 


[bookmark: _Hlk34337389]Subtask 2: Understanding and countering systematic inertias in the sociotechnical energy system hindering gender aware policies and interventions

Subtask Leader: Joy Clancy and Marielle Feenstra, University of Twente
[bookmark: _Hlk32397422]
Motivation: Despite heightened awareness of gender and intersectional issues, energy policy has been shown to still be gender blind rather than gender inclusive. In addition, even when energy policy strives to be gender aware, policy implementation is often hindered by technical, organisational, economic and cultural inertias. In this subtask we will have an institutional focus, and assess current user policies and the norms, values and institutions that contribute to their formulation, in order to understand why research on gender and energy use is not being implemented in energy policy and practice. This includes looking at for example, energy policy, social policy, housing and spatial planning.

Aims: 
· To analyse the values and norm systems underlying energy policy making and planning in governments, as well as the logic of energy interventions by the private sector and identify how these norms and values hinder or enable energy transition processes. 
· To formulate tools and advice on how to counteract these norms and values in practice.

Methods: 
· Identify and evaluate current mechanisms for mainstreaming gender into energy policy, based on their impact on different genders and socioeconomic groups. To make comparative studies between countries. Data will be collected through text analysis of policy documents, as well as through interviews and workshops with stakeholders. Historical studies will be used to trace systemic inertias and increase the understanding of current norms.  Marielle Feenstra at the university of Twente is currently developing an assessment tool to compare national energy policies on their gender-awareness. This framework will be one of our bases for assessment.

Deliverables:
· Comparative report of norms and values of energy institutions in the countries involved in the annex. 
· Tool for comparative assessment of the gender-awareness of national energy policies.
· Academic case studies for each involved country
· Presentations at relevant conferences and workshops



[bookmark: _Hlk31570197]Subtask 3: Designing inclusive and efficient technological interventions
Subtask leader: TBD

Motivation: Gender bias and blindness are also embodied in energy technology design and the institutional contexts that shape possibilities for socio-technical innovation in energy. This has been shownto be the case for example in technological interventions that only cater to narrow ideal of users, leading to loss of impact. This task aims to consider design bias in energy interventions to prevent current gender biases and inequalities to become built into the new technologies and the services they are part of, that are designed to enable energy transitions (for example smart grids). It aims to engage in ongoing and emerging innovations and develop methodologies for including gender and intersectional perspectives in technology interventions and for complementing quantitative data analysis with qualitative gender analysis. Methods for user engagement will be central to this subtask. 

Aim: 
· To collaborate with designers within the energy sector as well as with user organizations to develop guidelines and prototypes for more gender aware and efficient technologies and interventions. This includes methods for collecting user data. 

Methods:
· Collaborative work with companies in the field, such as tech companies, production utilities, heating utilities and housing companies. One possible collaborator is the Living lab in Gothenburg, Sweden which is a collaboration between Chalmers University of technology and several local utilities. On the user side, our aim is to work with actors such as Rescoop (the European federation of renewable energy cooperatives). Another example would be to work with energy technology designers (that develop flexibility services and enabling ICT platforms). Reihana Mohideen’s (University of Melbourne) current work on energy systems models and templates for user information gathering will also be of importance in this endeavour. 

Deliverables: 
· Educational materials and guidelines for developing gender aware and efficient user technologies and interventions.
· New templates for gathering user data, models and prototypes for inclusive technology.
· Collaborative academic case studies.
· Presentations at relevant conferences and workshops



5. Management (responsibilities of the Operating Agent, Subtask leaders and National Experts)

Responsibilities of the Annex Management Group (AMG)
The Task Management Group is comprised by the operating agent and the subtask leaders and responsible for the ongoing operational management of the Annex. It will also be possible to include one representative from each country that are interested in the management of the annex, but does not have a subtask leadership.  It will meet by Zoom every six weeks. It will be responsible for supporting the Operating Agent in developing and implementing a suitable project management system during the task definition phase and develop an overarching program of work. It will oversee the preparation and distribution of the key findings of the task. 

Responsibilities of the Operating Agent (OA)

The Operating Agent is responsible for the overall management of the Annex, including overall coordination, liaison between the Subtasks, and communications with the Executive Committee. This may include: 
•	Schedule and coordinate physical and virtual meetings. 
•	Coordinate key and sub-task outputs (books, special issues of journals, policy briefings, collaborations with other bodies, etc.).
•	Developing templates for any collaboration and non-disclosure agreements.
•	Establish Research Data Management protocols and permissions.

 In addition, the Operating Agent shall: 
•	Work with Task participants in preparation of reports and deliverables.  
•	At the request of the Executive Committee, participate in workshops, seminars, conferences, and other meetings. 
•	Provide reports to each Executive Committee meeting on the progress and results of the work performed under the Program of Work. 
•	Provide to the Executive Committee, within six (6) months after completion of all work under the Annex, a final report for its approval and transmittal to the Agency. 
•	Provide the Participants with the necessary guidelines for the work to be carried out under the Subtasks, for the reports to be made, and for information to be distributed. 

Responsibility of the Sub-task leaders
•	Be a member of the Management Group
•	Provide intellectual and project leadership in the subject area of their sub-task. 
•	Host one Task meeting, including accompanying international symposium, during the course of the Task.
•	Identify publication and dissemination opportunities including running sessions at relevant conferences, coordinating or contributing to journal special issues, providing input to publications of the IEA and other relevant international bodies, etc.

Responsibility of Participants
The responsibilities of the National Experts (NEs) include:
•	Support development of the Task Work Plan
•	Support the organisation of Task meetings and symposia in their home country
•	Attend other participating countries’ expert workshops, when relevant and possible 
•	Present the work of the Task at international conferences and workshops
•	When applicable, identify and analyse case studies
•	Provide the OA with feedback and information on the results of the work carried out by their work
•	Provide contribution to the content and reviewing of the draft reports of the Annex 
•	Support the OA in disseminating the results of the work, including among their own networks
	

6. Time Schedule and milestones

Month 1-9: Annex establishment (approx. April-December 2020)
The aim of the Annex Establishment phase is to establish the necessary research architecture to ensure robust, policy relevant, research is undertaken. This includes for example: 
· Developing the research design
· Defining case studies 
· Securing funding for case studies
· Ensure participation from more NE’s
· Connect with stakeholders to ensure participation in all subtasks 
· Developing communication and publication strategy
· Operationalise project management

Months 10-34: Parallel case research on subtask 1-3
· Case studies are carried out in subtask 1-3
· 3 task meetings are held, one by each subtask
· Regular reporting to the IEA exco on the progression of the case studies
· Presentations at international meetings and conferences. 


Months 35-47: Task summary, and final deliverables
· Finalization of deliverables
· Final conference including participants from all subtasks
· Policy and technical design workshops
· Popular communication of findings 


7. Funding and Commitments (Resources needed)

Sweden will fund the work of the operating agent. 
Other resources to be discussed. Support for field work, interviews and travel will be needed.

8. Meetings plan

A meetings plan will be elaborated during the Annex establishment phase. In general, recurring administrative meetings will be held virtually on Zoom, in order to minimize travel and ensure accessibility for all annex members. Annex management meeting will be held every 6 weeks (although more meetings will be required during the Annex Establishment phase and during the final phase). Each task will organise regular task meetings (in general also on Zoom) as well as one workshop within each task. 


9. Co-operation with other interested parties, including other TCPs 

Other TCPs
Gender issues are a cross-cutting theme, and we will aim to relate our research to other TCP Annexes to the extent we are able. 
· The Clean Energy Education and Empowerment (C3E).  The CIT Industriell Energi AB based at Chalmers, are currently in the process of applying to become the secretariat for the C3E-task. This would mean that the operative agents of both these annexes would be located at Chalmers. Martin Hultman is already engaged in the C3E application as an affiliated expert. Further, the C3E are also working on data collection, and it will thus be of interest to coordinate the work of subtask 3 with them. 
· EBC Annex 79 on Occupant-Centric Building Design and Operation. 
· EBC Annex 69 Strategy and Practice of Adaptive Thermal Comfort in Low Energy Buildings Edit Settings For this Content Instance (Possibly) 


Industry and Policy actors (examples)
· Living Labs/ HSB (Swedish tenant owned cooperative housing association)
· North Sweden Energy Agency
· Nordic Energy Equality Network

Other networks and projects (Examples)
· Drivers and barriers to sustainable adaption to LPG and clean cooking energy (Govind Kelkar and Dev Nathan)
· GWNET- Global Women’s Network for the Energy Transition 
· ENERGIA- International Network on Gender and Sustainable Energy (Joy Clancy, Debajit Palit, Mini Govindan, Govind Kelkar, Dev Nathan)
· World Bank AFREA programme
· Energy Systems Transition through stakeholder activation, education and skills development (ENTRUST) H2020 project (Breffni Lennon and Niall Dunphy)
· MENENGAGE Alliance (Martin Hultman) 
· WASP-HS project AI: A New Scientific Revolution? Dilemmas, Debates, & Challenges (Chalmers University). Project leader: Francis Lee.
· CHAIR (Chalmers AI Research cluster)


10. Country contributions
 (TBC: To Be Contacted)
Sweden (confirmed participation): 
Anna Åberg, Chalmers University of Technology, Gothenburg. Operating Agent, 
Helene Ahlborg, Chalmers University of Technology, Gothenburg. Subtask leader task 1
Martin Hultman, Chalmers University of Technology, Gothenburg
Pernilla Hagbert, KTH- Royal Institute of Technology, Stockholm 
Loove Brooms, KTH- Royal Institute of Technology, Stockholm

The Netherlands (confirmed participation):
Joy Clancy, University of Twente, Subtask leader task 2
Marielle Feenstra, University of Twente, Subtask leader task 2
Sylvia Breuker, Duneworks, Eindhoven

USA (confirmed participation)
Cara Daggett, Virginia Tech
Shannon Bell, Virginia Tech
Christine Labuski, Virginia Tech
Victoria Healey, National Renewable Energy Laboratory, Washington 

India (TCP member organisation positive, interested researchers, currently discussing their TCP membership)
Pradip Swarnakar, Indian Institute of Technology, Kanpur  
Rashjri Shulka, Indian Institute of Technology, Kanpur  
Dev Nathan, Institute for Human development
Govind Kelkar, LANDESA Rural development Institute
Debajit Palit, The Energy and Resource Institute
Mini Govindan, The Energy and Resource Institute

Australia: (TCP member organisation positive, interested researchers) 
Reihana Mohideen, University of Melbourne
TBC:
Devleena Gosh, University of Technology, Sydney

Ireland: (TCP member organisation positive, interested researchers)
Breffni Lennon, University College Cork
Niall Dunphy, University college Cork

Meeting set up for next week: Lisa Ryan, University College Dublin
Dorota Szelewa, University College Dublin
Nessa Winston, University College Dublin

Austria: (TCP member organisation positive, currently contacting researchers). 
TBC: 
Anita Thaler, Interdisciplinary Research Centre for Technology, Work and Culture, Graz.

Norway (TCP member organisation positive, ongoing discussion with researchers): 
Karina Standal, Cicero, Oslo
Martin Anfinsen, Norwegian University of Science and Technology, Trondheim 
Finn-Arne Jørgensen, Stavanger University
Meeting set up for next week: Håvard Haarstad, University of Bergen

UK: (interested researchers, no confirmed participation from TCP member organisation)
Sherilyn McGregor, University of Manchester
Olufolahan Osunmuyiwa, University of Edinburgh
Tracey Crosbie, Teesside University, Middlesbrough
TBC: 
David Ockwell and Rob Byrne, University of Sussex
Benjamin Sovacool, University of Sussex
Sandra Bell, University of Durham

Canada (Interested researcher, no confirmed participation by TCP member organisation)
Nathan Young, University of Ottawa

New Zeeland (TCP member organisation positive, but no interested researchers so far)
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