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The impact of restricted access to sustainable energy is the worst in
vulnerable urban poor areas, and so an alternative approach to energy
innovations is needed. To explore the possibilities for energy innovations,
gender needs to be taken into account. This is especially relevant in the
sub-Saharan African context, as most households are female-headed. This
paper aims to explore the current state of gendered energy innovations by
using a multivocal approach; it thus focuses on the existing body of
knowledge at the gender—energy interface. The study is conducted in two
parts: first, ‘state of the art’ is conceptualised using a multilevel approach;
second, a structured literature review on gendered energy innovations is
conducted in light of the structured understanding of ‘state of the art’.
There is definitely room for new innovations to use gender as a strategy
for solving energy security problems in urban poor environments.
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Die impak van beperkte toegang tot volhoubare energiebronne is ergste in
kwesbare arm stedelike gebiede, en gevolglik is ‘n alternatiewe aanslag
tot energie-innovasie, nodig. Om die moontlikhede vir energie-innovasies
te ondersoek, moet geslag in ag geneem word. Dit is veral relevant in sub-
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Sahara Afrika aangesien die meeste huishoudings in hierdie konteks 'n vrou
as hoof het. Hierdie artikel ondersoek die huidige toestand van geslag ten
opsigte van energie-innovasies deur middel van 'n veelduidige benadering.
Dit fokus dus op die bestaande navorsing in die veld waar geslag en energie
raakpunte het. Die studie is tweeledig: eerstens, word die konsep, ‘state
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pol of the art’, deur middel van ‘n multivlak-benadering gedefinieer; tweedens
http://dx.doi.org/10.7166/31-3-2427 word ‘n gestruktureerde literatuurstudie rakende geslag in die konteks van
energie-innovasies gedoen aan die hand van 'n gestruktureerde verstaan

van ‘state of the art’. Daar is beslis potensiaal vir nuwe energie-innovasies,
wat geslag as 'n oplossingstrategie gebruik om probleme rakende energie
sekuriteit in arm stedelike gebiede op te los.

1 INTRODUCTION

Recent studies have found a high correlation between the sustained and inclusive social and economic
development of a country and the energy consumption of its inhabitants [1]-[3]. One could therefore argue
that access to energy plays a vital role in the pace of a country’s development [4]. Research on energy
transitions in the developing world is critical, as the International Energy Agency predicts that two-thirds
of the world’s energy demands will come from the developing world over the next two decades [5]. Various
scholars are beginning to assert that climate, energy, equality, and gender are forming inextricable
integrations [6]-[10]. These integrated complexities of the fields of energy access, energy justice, and
energy security need to be explored in-depth, as the gendered nature of energy transitions is often implicit
and unexplored [9]; but studies have proven significant correlations between energy security and gender
equality [1], [4], [11]-[13].

This growing recognition of the connections between gender inequality and energy justice is amplified in

vulnerable communities, such as those in urban poor environments in sub-Saharan Africa, which typically
exhibit high numbers of female-headed households [14]. The argument, therefore, is that energy
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inequalities and the lack of access to sustainable energy practices are disproportionately affecting women
in the developing world [3,14,15].

While there is recognition of the need for an understanding of gendered energy transitions, limited studies
describe its current state (the ‘state of the art’). A broad multi-disciplinary approach is needed to solve
the problem at hand, as the concept of ‘energy justice’ has gained prominence in the energy-related fields
of the social sciences and the humanities in recent years [3]. The field of gendered energy innovations
combines the technical research of applied science and the narrative critique of social science.

1.1 Rationale for this research

The focus of this research is justified by the apparent lack of deep engagement with knowledge on the
influence of gender inclusion in the energy-technology field. The attention of academics, social scientists,
and policy-makers has shifted towards sustainability in their efforts to shape cities so that they improve
the life of urban dwellers [17]. However, there still seems to be a lack of knowledge at the gender-
sustainability interface. This points to a potential naiveté in the body of knowledge about that fact that
sustainable energy security neglects important gendered considerations.

This paper therefore seeks to inform the discourse on how gender can be used as a strategy to deal with
energy (in)justice and (in)equality under the umbrella of energy (in)security. Although energy justice is not
the sole focus of this study (but rather energy access, energy security, and energy innovations), justice is
integrated into almost every part of energy in the developing world, as marginalised groups (such as women,
or those living in urban poor environments) tend to be disproportionately affected by energy injustices
[22]-[24]. Multiple societal problems exist, and there are various strategies to solve these. This paper will
explore how gender can be used as a problem-solving strategy to approach the societal issue of energy
security in the context of urban poor environments.

Scholars [3] have recently conducted a structured review of energy justice frameworks aimed at developing
countries. Similar to their work, this paper will be a structured review of the available literature, as the
few energy justice reviews that have been done in the past have been predominantly narrative and non-
systematic.

1.2 Objectives

The aim of this paper is to explore the status of the field of gendered energy innovations — i.e., the ‘state
of the art’. In doing so, the contribution of this paper can be seen as part of the knowledge-brokering
process in the novel field of gendered energy innovations. In order to work towards this aim, the objectives
of this paper can be categorised into main objectives and sub-objectives. The objectives are: (i) to
investigate suitable constructs that may facilitate the definition of the state of the art of energy-transition-
related phenomena that include gender as a key focus, in a structured way — i.e., exploring the relevant
phases, levels, and concepts that are necessary to synthesise a structured understanding of the state of the
art; (ii) to undertake a structured literature review to explore the literature in the field of gendered energy
technology innovations — i.e. first engagements with the literature by investigation of the search results
using different search functions; (iii) to combine the efforts of objective (i) and (ii) into a summarising
table to synthesise a structured understanding of the state of the art of gendered energy technology
innovations in urban poor environments; and finally (iv) to conclude the paper by providing some
considerations for future work.

1.3 Background

1.3.1 Underlying environmental challenges

In recent population projections, the global urban population is expected to increase by a staggering 34
per cent by 2050 [21]. What is more alarming is that Africa is expected to see a 154 per cent increase in
urban population size by 2050 [22].

Accompanying urbanisation is the increased transition to energy technology innovations and the need for
energy access [23]. However, the continuous transition to more sustainable communities is underwritten
by social and, ironically, environmental injustices that are rarely acknowledged. In fact, without careful
attention being paid to them, sustainable transitions that do not consider social aspects such as gender
may paradoxically contribute to environmental decay and worsen existing gender inequalities [1].

The need to address this issue is well-recognised by the global humanitarian community: hence the inclusion
of gender equality in the United Nation’s (UN) Sustainable Development Goals (SDG(s)) as well as the UN’s
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Call to Action for gender equality and women’s economic empowerment [24]. Sustainability challenges
therefore call for fundamental systemic transformations [25].

1.3.2 Gender in context

While acknowledging that gender studies, especially in the past decade, has become more extensive than
ever before, the focus of this study is simplified to define gender purely as male and female, as is often
done in empirical studies and literature works. This study is therefore confined to studying gender in binary
terms — that is, with an emphasis on women and men respectively. This study will not delve deeply into
the anthropological side of gender studies, but rather focus more on defining the levels of discourse where
gender and energy meet. The scope therefore excludes a deep analysis of gender studies and the
differences between sex and gender.

In the last couple of decades, gender has become an important theme in energy research [13]. Gender
serves as a tool for understanding diversity and inequality, especially in relation to energy poverty in
developing countries and sustainable transition projects [26].

In the literature, gender was found to play a significant role in entrepreneurship and access to electricity
[14,15], economic growth [29], and energy policy and organisational practices [32]. The interconnectedness
of the spheres in which gender plays a significant role reinforces the fact that excluding gendered
considerations in innovation could be detrimental to other sustainability efforts.

2 RESEARCH APPROACH

A structured approach is followed, as it has been proven that a systematic approach is effective in
understanding the scientific field of gendered energy innovations and energy justice research [20].
Structured systematic change is essential when one seeks to establish long-term sustainable gender
mainstreaming at the core of problem-solving, as in the case of gender mainstreaming for energy security
[33].

The approach of this study is twofold:

1.  First, this paper investigates how best to conceptualise the state of the art of phenomena in the
field of energy transitions in a structured way, considering how various levels and phases can be
included in a study — i.e., how to define what a structured definition of the state of the art entails;
and then

2. The second part is aimed at determining the status of the field of gendered energy innovations —
i.e., engaging with the literature by investigating that which is concerned with energy, gender, and
innovations in the context of urban poor environments — i.e., to determine what the status of the
field of gendered energy innovations is.

From these efforts, an amalgamated understanding of the nexus of the two aforementioned bodies of
literature should be formed.

In the remaining sections of this paper, Part | will be discussed first (including its search strategy and
associated search results), followed by Part Il and its respective research strategy. Finally, these two
distinct parts will be combined to synthesise the structured understanding of the state of the art of
gendered energy innovations.

3 PART | — CREATING A STRUCTURED UNDERSTANDING OF ‘STATE OF THE ART’

Given that the field of gendered energy innovations is a novel concept, important information is available
in ‘grey’ literature that has not been formally published. Excluding that source might result in neglecting
an important bridge of information between what is documented in the academic literature and what is
observed on less formal publication platforms. Scholars [34] use an alternative research protocol — that of
a multivocal literature review — to include grey literature as complementary to academic publications.
Grey literature played a significant role in Part | of the research process.

To understand how a phenomenon should be defined in a structured way, it is necessary to understand the
intended purpose. In other words, one needs to ask: “Why is it necessary to understand the state of the
art?” In the case of this study, the answer is that gender inclusion needs to become common/mainstream
practice in the energy transitions field if one wants to make a sustainable impact to bring about change.
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So the mainstreaming process (sometimes referred to as institutionalisation or normalisation) needs to be
explored [29,31,32]. In addition to the need for mainstreaming, it is said that norms play an important role
in governance arrangements — both in the regulation of companies and in the provision of public goods
[37]. As energy security is a global theme that is included in global narratives, such as SDG 7 [24], it is
worth classifying the phases of institutionalisation for energy. Google’s general search engine was used to
search information on the process of mainstreaming/institutionalisation.

3.1 The phases of institutionalisation

Drawing upon corporate norms (such as corporate social responsibility), the climate change literature,
domestication theories, and generic institutional transformation — in all four of which the link to gendered
energy innovations is clear — a deeper understanding is achieved in defining the phases of
institutionalisation.

The phases of institutionalisation identified in the literature for each concept are summarised in Table 1.

Table 1: Comparative table of the phases of institutionalisation

Phenomena Phases identified

Corporate social Norm emergence; norm cascade; norm internalisation [38]
responsibility
Climate change literature | Scientific consensus; political action; financial resources; institutionalisation in
multilateral organisations [39]

Domestication theories Appropriation; objectification; incorporation; conversion [40]

Institutional Introduction; implementation; consolidation [36]

transformation

After consulting with subject matter experts, comparing similarities and differences between the
phenomena and gendered energy innovations, and considering how the phases can best represent a new
amalgamation of the phases that are the most relevant to gendered energy innovations, newly identified
phases of institutionalisation of gendered energy innovations were synthesised: concept appropriation;
norm emergence; norm development; and internalisation.

In addition to the phases of institutionalisation, certain principles form an integral part of the gender
mainstreaming process. These vary from equal access and the utilisation of all services to equal involvement
in decision-making and equal treatment in the steering process of organisations [35]. The complexity of
gendered energy innovations and the mainstreaming of gender for energy security thus call for another
layer of structure, such as using a multilevel approach to determine the various levels in the energy
narrative.

3.2 Multilevel approach to contextual factors

Several studies in the field of energy justice, energy access, and the transitions literature had randomly
addressed multiple levels on which gender is included (or should be included) in the energy narrative, even
though a structured multilevel approach was not necessarily followed in any of the studied cases. Some
examples are discussed below, and compared in Table 2.

Informed by the work of academici [37,38,39] Lacey-Barnacle, Robison and Foulds [3] created a
sustainability framework for discussions on energy justice. The levels identified (institutional, economic,
environmental, and socio-cultural) were all considered for inclusion in this study. Another energy justice
framework is aimed at facilitating a deeper analysis of energy justice on the political, societal, and
environmental levels [41].

Unpacking the social and political issues surrounding energy access is inevitable in the energy narrative [6].
Other vital themes in the aforementioned study on energy research are institutional practices and the social
aspects of marginalised communities in developing countries. In a systematic review [42], several domains
of research have been identified, varying from fuel characteristics, household characteristics, financial
aspects, legislation, and standards to programme mechanisms. Finally, it has been found that, in developing
countries, what seems to be general indicators of the adoption potential of households of alternative energy
technologies include social, demographic, institutional, environmental, technical, and economic indicators
[43].

In an effort to combine the input of the studies under consideration, Table 2 is synthesised to summarise
the findings.
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Table 2: Comparative table of the levels of discourse in the energy narrative

Studies | Levels of discourse

3] Institutional; economic; environmental; socio-cultural

41] Political; societal; environmental

[6] Social; political; institutional

[42] Fuel characteristics; household; financial; legislation/standards; programmes
[43] Social; demographic; institutional; environmental; technical; economic

Given that two of the abovementioned sources were systematic reviews [3,43], this comparative table of
the levels of discourse is even more far-reaching and inclusive. After conglomerating some of the mentioned
domains/levels, those that proved dominant or that encapsulated more than one aspect at a specific level
of discourse, were selected. The levels are: policy level; organisational/institutional level,
technological/innovations level, programme/project level, household level, and cultural level.

Policy
Organisational
Technological
Programme

Household

Cultural

Figure 1: Non-binary spectrum of multiple levels

An important consideration is the non-binary nature of the identified levels. Even though the levels are
distinct for the purpose of gathering information in a structured way, they should be seen as if on a
spectrum rather than on hierarchical ‘levels’. The levels are all integrated, and all influence one another
in some way. Some scholars [45] agree that, without holistic perspectives on the interdependencies of the
impact of social practices, it is impossible to overcome barriers, and social change is made unsustainable

[2].

Note that the position of the respective levels on this spectrum refers to the extent to which they influence
the levels in their closest proximity. For example, cultural aspects manifest themselves in households,
which in turn usually have direct contact with energy programmes/projects implemented by organisations
using technologies, all of which are governed by political pursuits of energy justice and sustainable
practices. However, this does not mean that one level can only influence its adjacent levels directly. The
relation and impact of the levels upon one another can reach beyond just that. For example: the activities
on the cultural level can extend beyond just the households and have a direct effect elsewhere. One could
therefore even argue that the non-binary system is also non-linear. If one wants the most sustainable and
authentic change to take place, the most logical approach would be to follow bottom-up principles owing
to the interconnected nature of all of the levels.

4  PART Il — DETERMINING THE STATUS OF THE FIELD OF GENDERED ENERGY INNOVATIONS

4.1 Research protocol

Part 1l of the study was conducted in alighment with the PRISMA methodology of doing a structured
literature review [46]. As mentioned, the research field of gendered energy innovations is novel; so using
the multivocal approach is appropriate. Grey literature is included in this structured literature review by
referring to a general internet search engine, Google, as the source of literature besides what has been
obtained though the academic literature database Scopus. However, formally published academic
documents were predominantly used in Part Il. Regarding information sources, the academic database
Scopus was used to search for formally published academic literature in the field of gendered energy
innovations.

A brief outline of the methodology of this section is as follows: first, the data collection points are
determined, followed by the eligibility criteria that will depict which studies will be included in the search.
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Subsequently the search functions that were used to engage with the literature are investigated; and finally
the risk of bias across the various studies in this search is addressed.

4.2 Data collection points

Given the qualitative nature of this literature review, data collection items are better defined as the
‘information points’ for which a clearer understanding is sought. The authors therefore scrutinised the
available literature and collected data specifically on the levels identified in Section 3.2.

4.3 Inclusion/exclusion criteria

The inclusion criteria’s filtering can be seen as twofold, creating two ‘pools’ or bodies of literature. Only
documents that ultimately ‘pass’ the second round of inclusion criteria are included in the study. The first
layer of filtering includes all bodies of literature that:

i) arein English;
ii)  consider energy in the context of innovation and technology (in other words, excluding the energy
aspects related to medicine and biology); and

iii) were conducted in developed and developing countries, given that the concepts that are
discussed in the document are relevant to gendered energy innovations.

The rationale behind criterion (iii) is as follows: even though it would make sense to include only studies in
urban poor contexts, or a developing country, or a rural environment, after some consideration the authors
decided that this would exclude literature with valuable information. It is worth mentioning that many
similarities were found in the behavioural elements of women’s attitudes to energy and sustainability,
regardless of their demographic or sociographic circumstances.

As a second layer of filtering for the inclusion criteria, the paper under consideration had to elaborate
extensively on at least one of the identified data collection points (as identified in section 3.2). This is
done to avoid an ineffective reading of bodies of literature.

The exclusion criteria can be derived from the inclusion criteria. Simply put, all bodies of literature that
do not pass both layers of filtering for inclusion are excluded. This is especially important for documents
pertaining to the second layer of filtering so as to do research as effectively as possible and not do
redundant reading.

4.4 Search functions

The first engagement with the literature was by means of a rapid review search. Where the title did not
give sufficient insights into whether one of the inclusion criteria in the first filtering layer would be met,
the abstract was read.

Upon searching the literature using the radicals of “energy*” and “gender OR gendered” and “technolog*”
and “Multilevel OR MLA”, only one document was found and included in the first pool of documents.
However, it was discarded after failing to meet the second layer of inclusion criteria. The reason for the
inclusion of “Multilevel OR MLA” as a search term was to determine whether there are other studies that
scrutinise the existing body of literature to define the current status of the field of gendered energy
innovations.

The next search function was (energy AND technolog*) AND (gender OR gendered) AND (policy OR institution
OR project OR economic OR household), which yielded 147 documents. After initial screening of the
documents, the search function was adapted once again, and the following was added to it: AND NOT
(medical OR nuclear OR identity). This time the search yielded 103 documents, of which 43 met both rounds
of inclusion criteria and were successfully included in this study.

4.5 Risk of bias

Even though the focus of this paper is on urban poor environments, the authors deliberately decided still
to include studies that dealt with all energy-related issues in the developing world. This helped to avoid
the risk of bias across studies, since the problems women face are usually universal, but with some definite
contextual factors in the developing world. Familiarising oneself with some of the issues that women in the
developed world face (regarding energy security) might offer another point of view, and would highlight
the similarities and contrasts in the issues in the distinctively different socio-economic contexts.
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5  RESULTS OF STUDY

After carefully learning from the literature that met the eligibility criteria, knowledge was gained on each
of the data collection points by means of deductive content analysis.

5.1 Policy level

Many authors are convinced that the multifaceted justice implications of energy poverty have the most
impactful implications on a legal and political level [3]. What’s complex about this level is that, in some
cases, policy protects vulnerable and marginalised groups (such as women) from exploitation. However, in
many cases, the gender dimension is largely absent in the technocratic description of sustainable transition
[9]. Technocratic approaches, therefore, are too narrow for policy-making on complex sustainability issues
involving high and divergent societal stakes and scientific uncertainties [8].

Studies have shown that policies aimed at reducing energy consumption have more influence on women
than on men [47]. Still, the policy-making process is the mainstream pathway, and is primarily a male
domain [9]. One case study revealed that policies in a specific developed country do not challenge the
mainstream route of the energy fossil fuel regime, and does not make room for the complex inequalities to
which women are subject [9]. The authors expressed the urgent need to address gender-based issues and
gendered analysis in decision-making at governmental level. Another case study revealed that, in 2010, the
Kenyan government set out new provisions for eradicating gender inequality in the light of their vision of
becoming a newly industrialising country by 2030 [50]. However, Kenya still largely followed the
unsustainable ‘mainstream route’ of using fossil fuels for energy production [9].

It was also found that a lack of willingness to include sustainable efforts in the energy narrative, especially
at a state governance level, resulted in widespread corruption in government institutions [3]. Excluding
gender from this narrative might result in the same effect, as the literature shows how gender
considerations are increasingly seen as inextricable from sustainable efforts. Excluding gender might
therefore result in corrupt government institutions [6,33].

5.2 Organisational/company level

Effective, accountable, and reliable organisations are paramount in the governance of energy transitions
[3]. A qualitative study [45] of households found that, of the 13.4 per cent of respondents who indicated
that they worked in the energy sector, only 26.5 per cent of them were women [2]. Women who work in
the energy sector of the world usually hold technical jobs, and are largely unrepresented in the decision-
making narrative, as they are excluded from leadership positions in large energy firms, especially in the
developing world [9].

Organisations therefore have all the more reason to consider a more gendered approach to their business.
The underrepresentation of female members on boards and in management groups of large energy
companies therefore potentially has a negative effect on risk aversion and investments in renewable energy
[52].

A case study of Kenya’s mainstream energy pathways has found that, even though the legislation revised in
2013 included a considerably larger number of gender considerations than those revised in 2004, yet formal
energy institutions in Kenya still had men with engineering backgrounds dominating the decision-making
space, holding senior management positions [50],[9]. Women are to a large extent excluded in energy
organisations, even though the intention seems different when considering the country’s legislation. The
discrepancy between what is intended and what is executed proves that some effort has been made to
develop the norm of a more gender-equal organisational space, but that this concept is far from being
internalised.

5.3 Technology/innovations level

The study of technology up to the 1980s was ‘gender blind’ [49] because technology was considered gender
neutral. However, the establishment of feminist science, technology, and social studies questioned this
perception in the 1990s [13]. Since then, technology has been increasingly seen not only as pragmatic, but
also as playing a more critical role in the everyday lives of its users.

Transformative transition pathways involve a radical technological innovation, and the representation of
all gender perspectives is becoming a new norm [9]. Men and women agree that energy technology has
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gendered perceptional differences [2]. The same study found that men are more drawn to the technological
features, whereas women lean towards the environmental benefits that alternative energy holds for the
planet [2].

A study in Bangladesh found that what influences the adoption of new energy technologies the most is the
gender of the household head [54]. The same study investigated the factors that influence the adoption
and use of new energy technologies in urban poor settings in South Africa. Even though gender has a
significant impact on the adoption of energy technology, it is socio-economic phenomena that have an
impact on its use. This just confirms the interconnectedness of gender inclusion across all levels of the non-
binary level spectrum in Error! Reference source not found..

5.4 Programme/project level

A search of the literature found that a large majority of the results were based on case studies before and
after the implementation of some intervention or energy-related project. What is evident is that the
projects are successful in their aim of seeking gender equality by uplifting women. These programmes range
from implementing improved cooking stoves and educational projects for girls in the STEM field to helping
women become energy entrepreneurs [52]. Actors are galvanising ambitions further with successful
grassroots initiatives and social movements. The rise of renewable energy projects has brought forth a
social agenda in the transition, bringing principal elements of justice directly into interplay with social
change and gender equality [8].

Although many successful projects are aimed at mainstreaming gender, empowering women, and including
them in energy narratives, some projects do fail. It is important to investigate why these projects fail and
to learn from the mistakes, in order to avoid them in future. A specific case study in rural India yielded
interesting results: in spite of massive efforts to promote the adoption of improved cooking stoves over
many decades, studies suggest that the women simply do not want stoves that differ from their traditional
way of cooking. In essence, the rural women targeted by ‘development experts’ have different priorities,
and seem not to share the same vision of a better life as those promoting the improved cooking stoves [55].
This confirms again the interconnectedness of all the levels on the spectrum (Figure 1).

5.5 Household level

The gendered division of household labour tends to assign women the primary responsibility for most
activities [56]. Women disproportionately bear the burden of household activities in urban poor
environments. New energy technology innovations might therefore have significant impacts on women, lift
the time burden they face in their homes, and open up new opportunities for education or other economic
development. Improved household energy initiatives are thus instrumental in this gendered energy
transition [57].

A study in rural South African homes found a significant positive correlation (p < 0.01) between the
willingness to adopt a new energy technology affecting the household, and the gender of the household
head [4].

In a systematic review [42], an intensive study was done to determine which factors affected household
decision-making to adopt or reject clean cooking technologies. Some gender-related findings have been
reported in respect to the time drudgery women face, as well as opportunity cost [42]. Therefore it is safe
to conclude that, once the household activity burden has been eased for women, a multitude of other
opportunities will be presented, possibly leading to time invested in economic activity, education, and
development.

Including gendered energy considerations at household level has not been sufficient so far. This is consistent
with a study that found that clean energy fuels can help women by reducing the time spent gathering
cooking fuels and introducing more efficient and faster cooking practices. The women in the studies argued
that the time freed up by more efficient and sustainable household activities would allow them time to
generate income and to socialise with other community members [58].

From the literature, therefore, it is clear that everyday practices in the home and ideas on home and

housing are highly gendered. The extent to which this knowledge has been implemented is unclear.
Questions about household energy-consuming practices by the different genders need to be investigated.
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5.6 Cultural level

Transitions toward a low-carbon future are not only technical and economic, but also deeply social and
cultural [9]. Understanding gender relations on a cultural level is important for the success of a sustainable
transition in the energy system. Excluding knowledge of gender in the uptake of new technologies may
hinder the implementation of sustainability measures [13]. A study in Pakistan found that the most
significant predictors of alternative energy technology adoption included social dynamics and gender roles
[43].

Referring back to the case study of the failed implementation of cooking stoves in rural India, it is important
to understand that some of the existing energy technologies (as inefficient or unsustainable as they may
seem) serve multiple cultural and traditional purposes too. Most of the time, existing energy practices are
deeply embedded in the culture of a community. New sustainable technologies that might seem attractive
could be discarded and rejected by the community if the historical and cultural context is not taken into
account. An important part of ensuring that energy transitions happen effectively is considering these
underlying cultural and social aspects that influence people’s decisions to invest in new energy technologies
that are more sustainable [2].

6  DISCUSSION OF RESULTS

6.1 Summary of results

Summarising the information from Sections 3, 4 and 5 into a single table is useful for understanding clearly
the state of the art of gendered energy innovations, and how the developing world is doing in the process
of institutionalisation. Conceptualising the interface between institutionalisation and the multilevel
approach, while taking the results of the structured literature review into account, is best displayed by
Table 3.

Table 3: Summarising the state of the art of gendered energy innovations

Concept appropriation | Norm emergence | Norm development | Internalisation
Policy X X - -
Organisation - X - -
Technology X - - -
Programme - - X X
Household X X -
Cultural X - - -

Much work is still needed in order fully to institutionalise gendered energy innovations. All in all, the
programme level seem to be the most fruitful for bringing about sustainable change, and serves as the
intersection between the grassroots level and the more strategic high-level policy level.

6.2 Recommendations

There is clearly a strong connection between gender inequalities and energy injustice. Regarding the way
forward and recommendations for future work, what role the decentralisation of energy power plays in
marginalised communities (such as those in urban poor environments) should be investigated. This would
provide even more evidence for energy and gender scholars to combine efforts and work in developing
world contexts in a cross-disciplinary way.

7  CONCLUSION

This paper endeavoured to formulate a structured understanding of the state of the art of gendered energy
innovations. This was done, first, by exploring how the state of the art can be structured in terms of phases
of institutionalisation (concept appropriation, norm emergence, norm development, and internalisation).
Second, the paper explored the levels at which the energy security discourse is taking place (at the policy,
organisational, technology, programme, household, and cultural levels). Third, the extent to which gender
has been included in these debates was discussed.

Key findings include that the only level at which the institutionalisation process has reached the ‘norm

development and ‘internalisation’ phases is the programme level. There is therefore still much room for
innovations to identify the optimal ways in which the institutionalisation phases can be advanced on the
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other identified levels, or how the programme level’s full potential can be harnessed to influence the
adjacent levels (the technology and household levels) that should, in turn, have a direct positive effect on
their own adjacent levels. There are certainly even more barriers to overcome in the pursuit of fair and
sustainable energy access that have not been deeply explored in this study — for example, the fact that
energy innovations rely heavily on policy analysis [13]. The exact implementation and transformation
process could be interesting to look into in the future, as it links back to change management — another
aspect that is highly complex in the context of energy security and its gendered implications. Energy can
radically improve and transform lives if issues of access and gender justice are addressed [3,58].
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