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A B S T R A C T   

Renewable energy cooperatives are crucial for local communities to initiate energy transition. With a mixed- 
methodological approach, this paper analyses the participation of women in renewable energy cooperatives in 
Germany and reveals the socio-cultural barriers. This study presents an intersectional analysis that integrates 
gender with other socio-cultural categories and identities within the social context of cooperatives. This study 
presents the results from a sex ratio analysis of energy cooperatives (N = 388), online interviews (N = 161), and 
semi-structured interviews (N = 9). Results show that a lack of awareness of opportunities, financial resources, 
and time for volunteer-based workload and the lack of recognition of social inequalities in the cooperatives 
hinder women from actively taking part in leadership roles. This study concludes by discussing how contribution 
to localised renewable energy production reflects differently on genders. It also provides suggestions such as 
mentorship and diversity programs that would allow more women to take management roles and encourage a 
more inclusive and fair transition for all.   

1. Introduction 

The world must find solutions to better mitigate and adapt to climate 
change. The energy transition is a central pillar of climate action that 
supports a sustainable shift in the energy systems [1]. The socio- 
technical change aims to diffuse low-carbon energy technologies. This 
challenge should be reinforced by policies, industry, and changing the 
behaviour of society [2,3]. Shifting from fossil fuels to renewable energy 
technologies has social, political, and cultural effects on societies. 
Changes to the energy sources and uses of the technologies create dif
ferences in societal practices and behaviours, such as using LED light for 
energy efficiency and travelling by train instead of flying [4]. Moreover, 
the geographical division of these changes in the energy systems tends to 
create uneven development in different states or regions, which impacts 
energy politics [5]. This transformation of energy production needs to be 
achieved on different scales [6]. Local and decentralised energy devel
opment is one of the pathways for sustainable energy transition [7,8]. 

Communities have several different meanings in the energy transi
tion, from actors that have agency to take actions for the local gover
nance of localities that carry out environmental applications [9]. 
Participation of local communities in the energy transition contributes 

to the shift in the energy systems and increases the acceptance of 
renewable energy technologies [10–12]. Addressing the barriers and 
local factors, such as norms and working with the communities to 
implement energy technologies can avoid opposition and build bottom- 
up solutions [13]. Renewable energy communities are groups of citizens 
and other stakeholders that actively and financially participate in local 
energy production and distribution [14,15]. These local groups could be 
formed and defined as energy communities [16], energy citizens [17] or 
energy cooperatives (co-ops) [18]. Overall, the goals of these forms are 
to consolidate local governance of renewable energy production and 
contribute to energy democracy and more justice [19–21]. 

A transition towards low-carbon energy requires a mix of large-scale 
and centralised energy systems with decentralised and bottom-up ap
proaches for technology implementation [22]. German energy transition 
(Energiewende) is one example that integrates community-level energy 
production deployment into their energy system [23]. Consequently, 
political, technological, economic, and social changes affect the coun
try’s energy landscape. Germany’s energy co-op form of community-led 
initiatives has a unique structure that allows allocating power shares 
through public participation [24]. However, local energy governance 
and public participation do not always guarantee fairness or equality for 
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all [25,26]. How people evaluate the fairness of an energy project de
pends on various factors [27]. Notably, gender justice issues are related 
to many other inequalities in energy systems, such as poverty and lack of 
recognition or representation in decision-making processes [28,29]. 

Energy research addresses a critical gap that investigates the prac
tices and involvement of genders in the energy transition, such as the 
distribution of power inequalities [30,31]. Thus, more qualitative and 
quantitative data on the gender-energy connection could uncover the 
differences and relations between sexual categories. These different 
gendered groups hold a variety of responsibilities regarding environ
mental decisions; therefore, the issues dealing with energy transition 
need to tackle gender with greater attention [32]. Moreover, recognising 
a gender-aware perspective can contribute to a more sustainable, in
clusive and diverse energy transition [33]. Thus, engendering energy 
policies that consider reoccurring inequalities, capabilities, and vul
nerabilities would recognise and address the needs, as well as different 
energy practices, of socio-cultural identities [28]. 

Several researchers have conceptualised gender with its diverse as
pects. More commonly, Butler [34] argues that gender is culturally 
constructed and does not only result from the sex given at birth. In the 
gender-energy nexus research, the definition of gender emphasises a 
social construct that may vary across social, cultural, economic, and 
political contexts [28]. Furthermore, some studies differentiate the 
gender dimensions as only men and women merely based on sex, which 
is enforced by heterosexuality [35]. However, we approach the in
tersections of gender and sexual identities by considering the socio- 
cultural context of the research site and existing power differences 
within genders. 

Intersectionality, as the socially defined dimensions of gender, class, 
racial ethnicity, or sexuality, is an approach to grasping and recognising 
the inequalities and vulnerabilities within social systems that emerged 
from Black feminist theory [36,37]. Environmental research also aims to 
understand energy systems and climate adaptation by engaging with 
intersectionality theory [38,39], which explores these interlinked di
mensions. Therefore, critically disintegrating the gender category to 
have seriality1 would consider the common attributes of women, but it 
does not identify them as a homogeneous group [35]. In other words, the 
seriality of gender here does not exclude the individual identities of 
women [35]. Therefore, the social group of women should not be 
overgeneralised. 

Studies show that women leaders in company boards tend to be more 
effective at pursuing environmentally friendly strategies [40]. Similarly, 
in the renewable energy industry, women are more concerned with the 
care for the environment, awareness of gender structures and the need 
for improvement [41]. Nevertheless, renewable energy planning and 
deployment institutions often follow patriarchal organisational patterns 
with hierarchical, male-dominated power structures and privileges 
[42,43]. Whether the technology development is centralised or locally 
rooted, social implications differ in geographies. Their decentralised and 
less hierarchical structure makes local German energy projects inter
esting [44]. However, renewable energy co-ops contain socio-cultural 
barriers preventing inclusive participation for women [45]. Similarly 
to Windfang FrauenEnergieGemeinschaft, an all-women-led wind energy 
co-op in Germany [45,46], there could be more cooperatives of their 
own.2 Thus, this paper mainly targets the underrepresented social 
groups of women in local energy governance. With this, we propose to 
get further insights into local energy development and new potentials 
for its acceleration. 

A growing body of research has delved into decentralised energy 
production and its socio-economic implications for the communities, 
like increasing technology acceptance or creating added value in the 
region [47–49]. However, there is still a research gap focusing on 
gender, intersectionality, and renewable energy governance [50,51]. By 
exploring the gender-energy nexus, this paper makes an intersectional 
analysis of renewable energy co-ops in Germany to fill this gap. This 
paper aims to question and further explain whether renewable energy 
co-ops in Germany are concerned with inclusive representation, 
participation, and decision-making practices. 

In this study, we aim to answer the following questions: i) How is the 
recognition of genders in renewable energy co-ops addressed, and what 
are the social implications of this (mis)recognition? ii) What role do 
women play in the distribution of participation, involvement and lead
ership in renewable energy co-ops? 

2. Theoretical background 

2.1. Gender justice and energy transition 

The notion of no climate justice without gender justice emerged in social 
protests for protecting the environment [52,53]. In contrast, social 
research has studied gendered experiences of environmental issues for 
decades. Research on attitudes and behaviours towards socio-technical 
change has become an essential subject of analysis, predominantly in 
quantitative studies [54]. The relationship between gender and envi
ronmental concerns [55], risk perceptions on health [56,57], and 
women’s place in environmental justice movements [58] are some of the 
prominent research topics. However, eco-feminism captures the broader 
patriarchal power structures of gender attribution and different socio- 
cultural identities in environmental issues [59]. In this sense, an alter
native feminist approach to gender justice requires the recognition of the 
social and cultural status of women in social interactions [60]. 

Feminist political theory reconstruct issues of gender justice with 
three dimensions; redistribution, recognition and representation [61]. 
Recognition for pushing for feminist claims in gender disparities, 
redistributing, and reframing disputes about justice should integrate 
into this reconfiguration of gender justice [61]. Moreover, Fraser’s 
definition of participatory parity aims to provide a normative approach 
for evaluating justice for all social arrangements creating a base for the 
notion of justice [61]. This term identifies and evaluates justice with the 
recognition and distribution dimensions that also allow multiple axes of 
social differentiation. Therefore, this approach intends to create a non- 
identitarian model [60]. Thus, these three clusters of justice should be 
carefully examined in order not to reproduce gender exclusions in the 
same way. 

Representation, especially in a political context, aims to extend vis
ibility and legitimacy for women. However, in feminist theory, this term 
should also function as a language that fully or adequately represents 
women [34]. Butler explains that gender “intersects with racial, class, 
ethnic, sexual, and regional modalities of discursively constituted 
identities,” making it impossible to detach from political and cultural 
conditions [34]. Sex (as assigned at birth) and gender (social and cul
tural identification) concepts have “multiplicity, fluidity and context- 
dependence”, as Lykke argues [62]. Additionally, women are not a ho
mogeneous group and can be affected by inequalities differently 
[63,64]. Therefore, there are diverse approaches to gender. Taking 
women as a homogeneous group with an essentialist position would fail 
to capture these differences, which we aim to be careful of while ana
lysing the data. We acknowledge that this paper has a Western 
perspective. Moreover, we include the gender and sex construct both as 
assigned at birth (female) and as a socio-cultural category of individuals 
(woman) in our analysis. 

Women are exposed to the negative implications of energy sources as 
much as men, yet still are mostly excluded from the decision-making 
practices on national and local levels [30]. Thus, another recognition 

1 Young defines seriality as a way of thinking about women as a social col
lective without assuming all women to have common or similar social attributes 
[35].  

2 Inspired by the essay of Virginia Woolf “A Room of One’s Own” (1929) that 
argues a woman needs to have financial and social independence to gain in
tellectual freedom. 
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layer is different income levels, which are crucial for assessing energy- 
related issues such as energy poverty and access [54,65]. Some studies 
have explained women’s primary motivation to participate in environ
mental movements to protect the family and future generations [52,55]. 
However, overgeneralising this goal could distract from institutional 
power relations that need to be uncovered [66]. 

Technocratic policymakers tend to assume energy topics to be 
gender-neutral, which creates a disconnection between energy and 
gender policies [64]. However, analysing gender relations in energy 
policy documents is a crucial consideration for gender equality [54]. 
Thus, not considering the relevance of gender in energy technologies to 
meet equality and empowerment goals hinder gender blindness in en
ergy policies [67]. By addressing unequal social, cultural and institu
tional structures, gender mainstreaming seeks strategies for change 
[68]. Gender mainstreaming as an economic policy goal in the energy 
field aims to accelerate women’s economic empowerment. Furthermore, 
it provides an analytical approach to recognising the presence of gender 
biases [63]. 

The current social inclusion policy in the United Nations (UN) Sus
tainable Development Goals,3 alongside gender mainstreaming, has 
influenced international policy commitments. Since the 1970s, gender 
discourses have been discussed in the UN Conferences as women 
empowerment, followed by gender mainstreaming and finally led to 
social inclusion claims in the 2010s [28]. In their study, Clancy and 
Mohlakoana [69] show the direct and indirect effects of audits that put 
gender on the policy agenda and mainstreaming in the energy sector 
with data from Kenya, Senegal, and Nepal. However, operationalising 
inclusive practices according to the gender-aware policies in the energy 
field is seemed to have a slower transition. This study takes a gender 
justice approach to address the organisational patterns and norms that 
have been argued to redistribute power and create misrecognition [60]. 

2.2. Renewable energy co-ops as social systems 

The role of energy co-ops in the energy transition is to provide 
innovative social structures and adopt low-carbon energy technologies 
to local conditions [24,70]. The most common legal forms of 
community-led renewable energy projects in Germany are limited 
partnerships with a limited liability company as a general partner 
(GmbH & Co. KG) and co-ops (eG) [20,49]. Renewable energy sources in 
Germany shared 45.4 % of the total electricity production in 2020 [71]. 
In 2019, private individuals owned 30.2 % of Germany’s total renewable 
energy production.4 Currently, 835 co-ops hold a total share of 3.5 % of 
renewable energy production.5 Co-ops aim to promote energy produc
tion and consumption through local citizens buying and investing in 
renewable energy technologies. [72]. A group of community members 
initiate these co-ops and actively participate in the decentralised energy 
transition. Energy co-ops in Germany mainly rely on solar energy and 
much less on citizen-owned wind parks (Bürgerwindparks) [24]. Besides, 
many bioenergy villages and regions in Germany intend to cover the 
energy demand with biomass by operationalising decentralised bio
energy infrastructures [73]. 

Citizens of a municipality co-finance energy co-ops, and their power 
plant’s equity is distributed individually [74]. Renewable energy co-ops 
have a democratic governance structure with the motto of “one-mem
ber-one-vote”, regardless of the size of the shareholding [24]. This 
structure allows the division of the net earnings pro-rata among the 

members instead of according to their shareholding, which makes it 
convenient for new members to participate [49]. 

Feed-in tariffs (FiT), one of the leading investment models, are 
market-independent mechanisms exempt from volatile electricity prices 
[20]. This tariff provides strong investment security for small actors like 
co-ops. With the recent changes in the German Renewable Energy Act 
(EEA), the yearly number of newly founded energy co-ops in Germany is 
dropping [70]. However, localised energy production opportunities are 
threatened by the decrease of FiT and the introduction of new auction 
models in the EEA, [75]. The co-ops struggle to attain land tenure by 
competing with the investor companies [49]. Lack of knowledge, con
flicts in the community, insufficient financial resources and institutional 
structures, and high competition in local energy markets are some bar
riers to developing renewable energy co-ops [70]. 

Participation in community energy projects primarily has two types: 
active participation by volunteering and financial investment [44]. 
Local community members can actively participate by buying shares 
from the co-ops or volunteering. In energy co-ops, board members 
organise and manage the projects as unpaid volunteers while still having 
financial investments [42,44]. Becoming a member of an energy co-op 
does not require any special skills or technical knowledge [45]. 
Renewable energy co-ops are mainly homogeneous regarding their 
members` demographic characteristics. Despite the gender-related dif
ferences (e.g., pay gap, occupational segregation between women and 
men [42]), there is homogeneity in the age and socio-economic status of 
the co-op members [76]. Most of the members in Germany are well- 
educated men with medium- to above-average incomes with norma
tive motivations such as environmental concerns [20,24,77]. Nonethe
less, women have limited involvement in energy governance as 
managers due to the patriarchal structures of men-dominated culture 
[67]. Therefore, questions of justice and homogeneity of the co-ops 
carry an essential role in integrating the interests of different social 
groups [20]. 

It is crucial to ensure the participation of diverse social groups by 
keeping the minimum financial engagement low enough to support the 
social acceptance of the technologies [70]. For example, Windfang in 
Germany aims to increase women’s work experience in energy projects 
[45,46]. Their board members have financial compensation for their 
work, despite the co-op’s unpaid voluntary work tradition in Germany 
[78]. 

Identifying the differences in participation between women and men 
can affect decision-making and policy outcomes [54]. Standal et al. 
found that prosumers6 were often described as men interested in tech
nology, whereas women have environmental motivations to become 
prosumers [80]. Additionally, companies with more women board 
members tend to prioritise and invest in renewable energy and commit 
to lowering their carbon emissions [81]. Classification of energy tech
nology as technical and masculine creates further barriers for women to 
engage in these fields or address their needs [54]. Some studies argue 
that women who enter male-dominated power and privilege structures 
tend to act according to traditional masculine norms [82]. This contra
diction creates the danger of not being able to fully represent women’s 
interests in the decision-making spheres. Policies on changing energy 
behaviour may affect genders disproportionately due to unequal cir
cumstances (e.g., household workload) [83]. Therefore, women’s 
engagement in designing policies is one aspect of building gender into 
the energy transition. 

2.3. Intersectionality in environmental research 

Intersectionality has emerged as a critical framework and paradigm, 
especially in post-structural feminist, Black feminism and queer theory 

3 https://sdgs.un.org/.  
4 Source: Renewable Energies Agency — Ownership distribution of installed 

RE capacity for power production in Germany in 2019 https://www.unendlich- 
viel-energie.de/studie-buergerenergie-bleibt-zentrale-saeule-der-energiewende.  

5 Source: The German Cooperative and Raiffeisen Confederation — Annual 
survey of energy cooperatives https://www.dgrv.de/news/dgrv-jahresumfrage 
-energiegenossenschaften/. 

6 Prosumers are actors that consume and produce renewable energy (see 
[79]). 
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[84]. The feminist movement has evolved using this concept, especially 
with anti-racist and post-colonial commentary on mainstream feminism 
[62]. Intersectionality offers an analytical tool for the interactions be
tween gender, racial ethnicity, social status, and other social and cul
tural categories of individuals that reflect on the social practices, 
institutional contexts, and the outcomes of these power dynamics [37]. 
Power relations within social categories set the ground for injustices in 
various ways. Therefore, understanding these structures, norms, and 
dynamics between interactions of social identities proposes reframing 
these injustices [85]. 

Intersectionality in energy systems has the potential to identify the 
challenges and barriers that distribute power and injustices [38]. The 
climate justice movement in North Dakota, US, started as an indigenous 
movement and moved beyond to a collective resistance and liberation 
across social groups (as LeQuesne calls the “matrix of resistance”) [86]. 
One study by Nygren and Wayessa [87] examined the displacement of 
marginalised communities in cities in Mexico and Ethiopia. Their study 
showed that an intersectional approach provides nuanced dimensions of 
environmental injustices while highlighting how institutions reproduce 
this displacement [87]. Thus, better accounting for intersectional nu
ances in environmental research can lead to more critical solutions and 
responses to injustices [39]. 

2.4. Conceptual framework 

The environmental justice framework by Schlosberg argues that so
cial and individual recognition are key elements of attaining justice 
alongside distributive and procedural dimensions [88]. This framework 
recognises inequality, participation, and capabilities of individuals and 
communities instead of arguing for an all-inclusive theory of justice 
[88]. This study proposes an interlinked workable conceptual frame
work with a similar goal (see Fig. 1). This study investigates the German 
renewable energy co-ops by adapting Fraser’s three clusters of gender 
justice (i.e., redistribution, representation, recognition) and integrating 
them into: participation, management roles and socio-cultural barriers. 

In this study, we investigate women’s active and meaningful 
participation. Rau et al. [89] describe four levels of participation in 
renewable energy technologies: information, consultation, cooperation, 
and citizen control. Even though participation is not a guarantee of 
acceptance, active engagement opportunities for planning and decision- 
making motivate the public [89]. The degrees of citizen power that 
enable decision-making, partnership, delegated power, and citizen 
control are aspects within energy communities and co-ops [18,90]. 

We are examining the representation of genders in these leadership 
roles. In Germany, renewable energy co-ops (Energiegenossenschaften) 
have an Executive Board (Vorstand) and Supervisory Board (Aufsichtsrat) 
that are responsible for management. Both board memberships are 
mostly voluntary [47]. Supervisory Board (SB) members usually elect 
the Executive Board (EB) members. EB members are responsible for 

managing and representing the co-op in project development, finance, 
membership, and administration. SB members supervise, monitor and 
advise the EB in the members’ interests. The General Assembly of the co- 
op includes every legal member and elects the SB members. 

Studies show socio-cultural barriers for women in renewable energy, 
including involvement in energy communities or co-ops [42,91]. Energy 
co-ops in Germany serve a relatively homogeneous social group, leaving 
several other groups underrepresented. The co-ops decision-makers 
consist of older men who share different responsibilities in their work 
and personal life compared to women. This study aims to identify these 
barriers in German energy co-ops to develop and discuss measures to 
include women’s claims as one underrepresented group. In this context, 
we consider women involved in energy co-ops who would be interested 
in participating and taking a role in the management and women that 
would be potential co-op members. Furthermore, we analyse the insti
tutional structures of co-ops and whether it allows flexible opportunities 
for women and considers their needs. Their needs may differ due to 
gender pay and care gap. 

3. Research methodology 

This study has a mixed-methodological approach, taking quantita
tive and qualitative data to investigate women as an underrepresented 
group in co-ops. First, the aim has been to show the distribution of 
women in participation and leadership of renewable energy co-ops and, 
second, examine the perspectives and experiences of energy co-op 
members on this topic. The methods used in this study complement 
each other to answer the research questions. 

3.1. Research hypotheses 

Increasing the representation of women and opportunities for 
diverse social groups would contribute to a more inclusive and fair en
ergy transition. Thus, we assume the following hypotheses for German 
energy co-ops: 

Co-op members elect the management boards. However, board 
members have the power to make decisions about project development 
and other administrative tasks. Therefore, investigating the female-to- 
male ratio in co-op boards can reveal gender representation and 
relations. 

H1. : Women are underrepresented in the Executive and/or Supervi
sory Boards of renewable energy co-ops. 

There are more investments from men than women for financial 
citizen participation in renewable energy in Germany [42]. We argue 
that co-op membership is more attainable and attractive for men than 
women. 

H2. : People involved in renewable energy co-ops evaluate the 
participation and involvement of women to be low. 

Co-ops are social systems that have members mainly from local 
communities. They serve as a social phenomenon investigating com
munity identity, collective action and social relationships [24]. Also, 
decision-making in co-ops is democratic, which requires the board 
members to distribute their delegated power. This study considers the 
relationship within the co-ops as an essential indicator for investigating 
the dynamics of participation. 

H3. : Co-op members evaluate the relationships in the co-op structure 
to work well (e.g., communication between the board and the members, 
distribution of responsibilities). 

Justice being a socio-spatial phenomenon, its claims must be un
derstood within the social and political context while considering 
broader implications [87]. Various topics create inequalities for women 
(e.g., gender pay gap, division of household work, gender norms), and 
this study investigates the circumstances in the German energy Fig. 1. Conceptual framework of the study.  
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transition. 

H4. : Women members of renewable energy co-ops face more partic
ipation obstacles than men. 

Co-ops in Germany currently have a particular member profile 
(mostly older men from the middle to upper class) [42]. This study ar
gues that co-ops typically do not recognise and consider inclusion and 
diversity aspects. 

H5. : Members rate the renewable energy co-ops’ diversity and 
consideration of women’s needs to be low. 

3.2. Research design 

To address the research questions and test the hypotheses, we 
collected qualitative and quantitative data with a female-to-male ratio of 
energy co-ops (N = 388), a standardised online questionnaire (N = 161) 
and semi-structured online interviews (N = 9). This mixed- 
methodological combination has the strength of gaining a more 
comprehensive understanding of the concept [92]. We collected all the 
data between December 2021 and April 2022. 

In energy social science, mixing methodologies play a pragmatic role 
as alternative research designs that aim to reveal underlying dynamics 
[93,94]. Furthermore, using a pluralistic approach in intersectional 
research significantly affects theoretical discussions and methodologies 
[62]. The choice of methods can benefit from an open approach to un
derstanding gender as a changing and contextual social characteristic 
[62]. We explored the scientific and grey literature to overview the 
female-to-male ratio in energy co-ops in Germany. We realised the gap 
in this data that relates to our research questions. Later, we wanted to 
examine this inequality in representation further to discuss its reasons 
and solutions with individuals already involved in energy co-ops. 

3.2.1. Sex ratio analysis 
First, we analysed the sex ratio of EB and SB members in German 

renewable energy co-ops. We searched for co-ops in the common register 
portal of German federal states with the keyword “energy” (Energie), 
which resulted in 248 entries. Furthermore, we scanned the lists in 
umbrella organisations of federal states such as BürgerEnergie Thür
ingen e.V., Energiewende Baden-Württemberg, Energieagentur Bran
denburg and others that had similar platforms. 

This research resulted in 388 registered renewable energy co-ops in 
16 German federal states. We extracted the information from the pub
licly available data (names of the board members) on the websites of the 
co-ops or the company registration websites. We have included and 
analysed the sex ratio of EB (N = 1012) and SB (N = 1367) members of 
German energy co-ops. Our analysis included co-ops that produce wind, 
solar and biogas energy, and develop bio heating systems and ecovil
lages. We statistically analysed the ratio of females to males in our 
sample group. We want to highlight that this dataset does not consider 
the complexity and diversity of sexual identities due to data collection 
limitations. As there was no available data, such as an online map or list 
of all the registered co-ops in Germany, these results are based on the 
names and pictures of the board members from the 388 scanned co-op 
websites. Therefore, it does not consider the personal gender identifi
cation of the included board members. 

3.2.2. Online survey 
We prepared an online survey for data collection. We distributed the 

survey to umbrella associations, organisations and over 300 registered 
German renewable energy co-ops with an email containing the link to 
the survey and an explanation of our research interests. We could reach 
out to only the co-ops with publicly available information through their 
websites (N = 388). We collected some socio-demographic information 
from the participants but did not ask any questions about personal data 
(e.g., name, address) that could identify individuals or co-ops. 

Therefore, participation in the survey was ensured to be voluntary and 
anonymous. Participants could drop out of the survey without any 
consequences. 

The survey has three sections. The first section asks the respondents 
their role, motivations, and involvement with the co-op by single or 
multiple selection questions. Furthermore, we asked how much total 
investments the participants had in their co-op and whether they allo
cated weekly hours to co-op activities depending on their role. 

The second section collects data for verifying the hypotheses on the 
perceptions of gender equality in their co-ops. With a 5-point Likert 
rating scale, we measured how respondents rated gender equality in 
renewable energy co-ops. Scale points were anchored with the words 
“very good”, “good”, “average”, “poor”, and “very poor” or “always”, 
“often”, “sometimes”, “rarely”, and “never”. We asked them to rate the 
participation of women among the co-op members, their experiences of 
being members, and the co-ops’ openness to potential members. Finally, 
the last section collects the socio-demographic information of the re
spondents, such as age, gender, education level, occupation and annual 
household income (see Supplementary files). 

3.2.3. Semi-structured interviews 
We conducted semi-structured interviews with stakeholders in 

renewable energy co-ops in Germany. We had interviews with EB and SB 
members from four co-ops in Germany that accepted our invitation. We 
interviewed nine stakeholders (two women and seven men) from eight 
renewable energy co-ops with snowball sampling (see Appendix). We 
assured interview participants anonymity, asked for their consent and 
declared this study’s ethical considerations and data protection princi
ples with an information sheet. The interviews aimed to identify in detail 
the differences and similarities between men and women and other 
demographic variables, attitudes, and behaviours within the co-ops. 

Moreover, we interrogated what socio-cultural barriers women face 
with their external relations with other groups in the renewable energy 
sector, such as public authorities, permitting and planning institutions. 
Finally, we discussed programs, training and actions that some co-ops 
used to support diversity in their members. Some questions were: 
“What do you think are the advantages of being on a co-op board? Did 
you face any challenges while becoming a member? Does your co-op 
have any measures to increase the number of women members?” All 
interviews were conducted through online meeting tools, transcribed 
and analysed using MAXQDA data management software. 

3.3. Measurements and data analysis 

The evaluation of the survey data was carried out with the statistical 
software SPSS. Cronbach’s alpha (α) tests were carried out to assess the 
reliability of the measurements. When α was higher than 0.6 or 0.7, the 
questions were combined to indicate one measurement of the variables. 
The descriptive statistics and correlations for all measurement items and 
variables used for the scale questions are summarised in Table 1. 

The variables were asking the participants to rate their participation 
experience (1), the openness of their co-op to potential members (2), 
participation of women (3), awareness of personal conditions (4), 
consideration of women’s needs (5), measurements to support diversity 
(6), the relationship between the board and the members (7), and the 
distribution of responsibilities within the co-op (8). Lastly, we asked the 
respondents to select the extent of similar opportunities for genders (9) 
and the barriers women face (10). 

The means and standard deviations of the responses from women 
and men participants were not significantly different from each other 
according to the independent t-test. As only one participant identified as 
another gender (non-binary) in the survey and the sample was too small 
to include in the statistical interpretation, we will not discuss their re
sponses separately. 

We investigated the institutional governance of co-ops with an 
intersectional approach. We focused on women’s participation, 
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representation and recognition in decentralised energy production by 
underlying the female-to-male ratio statistics. By surveying and inter
viewing members of co-ops, we analysed the disproportional visibility of 
genders and how power relations are structured and reproduced. We 
explored intersecting patterns in multiple categories, such as gender and 
social class [95]. 

We triangulated all the data from the mixed-methods research design 
[96]. We analysed the sex ratio of energy co-op board members to test 
H1. The sample for EB consisted of N = 1012 individuals, and for SB 
members, N = 1367 people, which resulted in the female-to-male ratio 
analysis. To test the H2, we used two variables (Variables 3 and 9) from 
the online survey and reflected on these results in the interviews. H3 
relates to Variables 1, 8 and 7 from the survey, which we further dis
cussed in the interviews. We included three variables (Variables 10, 4 
and 5) from the survey and reflections from the interviews to test H4. 
Similarly, H5 referred to Variables 2 and 6 from the survey and inter
view data. 

Thematic analysis was used for the interviews to “identify, organise 
and offer insights into themes” within the data by generating a codebook 
[97]. Both descriptive and interpretative codes were created, cat
egorised, and altered until all the themes were logical and meaningful to 
the respective hypothesis. Finally, we integrated a variety of perceptions 
into topics and themes introduced in our conceptual framework. 

While this study was carried out using mixed-methodological tools 
and data, there are some limitations to disclose. It was challenging to 
encourage the co-ops to participate in an interview or distribute the 
online survey to their members about gender equality. As expected, our 
quantitative survey sample has biases with older, educated and male 
respondents. Regarding participation, some respondents left notes to the 
survey stating their relatively passive role as members, only attending 
annual meetings and voting for board members. Lastly, our methodol
ogy had limitations in having a deeper understanding of the manage
ment and leadership roles within a co-op, which we argue in the 
discussion. 

4. Results 

This section presents the findings from the sex ratio, online survey, 
and in-depth interviews in three sections corresponding to the concep
tual framework. The α of the 5-point Likert scale variables of the gender 
equality questions in the survey was measured at 0.691, which estimates 

the reliability of the used scales. 

4.1. Representation of genders in EB and SB 

We included 388 co-ops in Germany in our sex ratio analysis. Table 2 
shows the ratio of female to male board members from the energy co-ops 
in the respective German state. 

Management of the renewable energy co-ops consists of two boards, 
and H1 argues that there are more men than women in these leadership 
roles. Our analysis included the sex ratio of SB members (N = 1367) and 
EB members (N = 1012) to verify H1. There could be a minimum of 1, a 
maximum of 20, and on average 3.5 members observed in SB; a mini
mum of 1, a maximum of 8 and on average 2.6 members observed in EB. 
The share of females in SB seats (14 %) is slightly higher than the 
number of females in EB (10 %). Regarding the number of males in 

Table 1 
Means, standard deviations, and variable correlations.  

Variable M SD 1 2 3 4 5 6 7 8 9 

1. Experience  1.66  0.708          
2. Openness  1.66  0.698 0.475** 

[<0.001]         
3. Participation  2.75  0.989 0.061 

[0.432] 
0.165* 
[0.036]        

4. Awareness  2.22  0.724 0.430** 
[<0.001] 

0.360** 
[<0.001] 

0.193* 
[0.014]       

5. Consideration  2.39  0.837 0.297** 
[<0.001] 

0.362** 
[<0.001] 

0.386** 
[<0.001] 

0.620** 
[<0.001]      

6. Measures  2.40  0.824 0.216** 
[0.006] 

0.367** 
[<0.001] 

0.364** 
[<0.001] 

0.486** 
[<0.001] 

0.715** 
[<0.001]     

7. Relationship  1.86  0.660 0.497** 
[<0.001] 

0.492** 
[<0.001] 

0.241** 
[0.002] 

0.446** 
[<0.001] 

0.372** 
[<0.001] 

0.371** 
[<0.001]    

8. Responsibilities  2.19  0.875 0.416** 
[0.001] 

0.492** 
[<0.001] 

0.192* 
[0.014] 

0.319** 
[<0.001] 

0.311* 
[<0.001] 

0.294** 
[<0.001] 

0.588** 
[<0.001]   

9. Opportunities  1.50  0.815 0.199* 
[0.12] 

0.053 
[0.503] 

0.150 
[0.057] 

0.245** 
[0.002] 

0.277** 
[<0.001] 

0.193* 
[0.014] 

0.168* 
[0.034] 

0.001 
[0.992]  

10. Barriers  3.86  1.069 − 0.194* 
[0.014] 

− 0.104 
[0.191] 

− 0.089 
[0.277] 

− 0.235** 
[0.003] 

− 0.269** 
[<0.001] 

− 0.199* 
[0.011] 

− 0.143 
[0.071] 

− 0.186* 
[0.018] 

− 0.388** 
[<0.001] 

N = 161. M and SD are used to represent mean and standard deviation, respectively. 5-Point Likert scale; 1–8 variables range from (1) “very good” to (5) “very bad” and 
9 and 10 variables range from (1) “always” to (5) “never”. 

* Indicates p < .05. 
** Indicates p < .01. 

Table 2 
Number of co-ops per 16 German States and their sex ratio of Executive and 
Supervisory Board members.  

Federal states Number of 
co-ops 

Executive Board 
members 

Supervisory Board 
members 

Female 
ratio 

Male 
ratio 

Female 
ratio 

Male 
ratio 

Baden- 
Württemberg  

149  8 %  92 %  14 %  86 % 

Bavaria  60  9 %  91 %  11 %  89 % 
Berlin  5  0 %  100 %  30 %  70 % 
Brandenburg  12  20 %  80 %  24 %  76 % 
Bremen  2  17 %  83 %  33 %  67 % 
Hamburg  3  29 %  71 %  0 %  100 % 
Hesse  22  11 %  89 %  10 %  90 % 
Mecklenburg- 

Western 
Pomerania  

8  20 %  80 %  21 %  79 % 

Lower Saxony  25  11 %  89 %  13 %  87 % 
North Rhine- 

Westphalia  
26  9 %  91 %  28 %  72 % 

Rhineland- 
Palatinate  

28  10 %  90 %  13 %  87 % 

Saarland  5  0 %  100 %  0 %  100 % 
Saxony  12  16 %  84 %  9 %  91 % 
Saxony-Anhalt  10  21 %  79 %  20 %  80 % 
Schleswig-Holstein  6  25 %  75 %  22 %  78 % 
Thuringia  15  6 %  94 %  4 %  96 %  
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management roles, they constitute the majority in both SB (86 %) and 
EB (90 %). 

The data shows the underrepresentation of female members in the 
management of German co-ops. In some regions in Germany, the num
ber of females in leadership positions is lower than in others (see 
Table 2). Thus, our findings support H1. 

4.2. Women’s active participation 

Overall, 466 people opened the link to the online survey. The 
completed and valid cases that constitute the sample (N = 161) repre
sent a response rate of 34.5 % (see Appendix), which is relatively high. 
Internet-based surveys tend to have lower response rates, with extended 
versions having as low as 12 % [98]. The number of men (68.9 %) was 
proportionately higher than women (30.4 %), along with one non- 
binary respondent. Most of the sample was over 55 (61.5 %), with 
26.8 % between 35 and 54 years and 11.8 % between 25 and 34 years 
old. 72 % of the respondents had a university, college, or higher degree. 
Most respondents were either full-time employees (N = 65) or retired (N 
= 58). Similarly, over 80 % of respondents were in relationships (e.g., 
married, partnership), with only 11.8 % being single. Even though the 
socio-demographics of the respondents are not heterogeneous, the sur
vey sample is representative of the energy co-ops in Germany, as 
educated, older men are known to be involved in more than other social 
groups [42,45]. 

H2 expected that members would evaluate women’s participation in 
renewable energy co-ops to be low. We asked the survey respondents to 
select their role at the co-op with multiple-choice options. The majority 
of the respondents (N = 100) were active members of the co-op, whereas 
there were fewer SB members (N = 15) than EB members (N = 43). 
There were five employees and six respondents with other roles, such as 
a founding member of a co-op or board assistant. Over 60 % of the 
participants indicated that they had investments in their co-ops in the 
amount of 2000€ or more. From this, men respondents (42.3 %) had 
investments over 5000€, whereas women members’ investments were 
>5000€ (28.6 %), 2000€–5000€ (22.4 %) and 200€–500€ (22.4 %). 
Additionally, 38.8 % of the women respondents declared an annual 
household income between 20.001€ and 50.000€ with ages ranging 
from 24 to 45 (36.8 %) and 55 years and older (41.1 %). Of these 
women, 15.7 % were single, and 73.6 % were married or living with 
partners. In contrast, the annual income of men was between 20.0001€ 
and 50.000€ (31.5 %) and 50.001€ and 80.000€ (31.5 %). The gender 
pay gap can partially explain the difference between the investment 
amounts [42]. Moreover, married couples in Germany have joint income 
taxation, which adds up the spouses’ income, which might impact 
women’s negotiation power to invest [40]. 

Women’s participation variable was checked for its correlation with 
the opportunities variable (p = .057). When asked to assess the partic
ipation of women in their co-ops, most of the respondents (41 %) 
answered average, some rated good (23.6 %) and poor (20.5 %). More 
men respondents evaluated the participation of women slightly more 
poorly than women respondents. Furthermore, most respondents (67.1 
%) believed that opportunities to invest in co-ops are always equal for 
women and men. Within that, more men (72.1 %) argued the opportu
nities to be always the same, whereas responses of women ranged be
tween always (55.1 %), often (26.5 %) and sometimes (16.3 %). 

Although the survey results evaluated the participation of women in 
energy co-ops as somewhat balanced, other variables and interviews 
discovered further insights. In seven interviews, participants estimated 
the number of women members in their co-ops to range between 30 % 
and 40 %. Even though the opportunities seem equal for all, other as
pects like the gender pay gap and domestic responsibilities, like 
household workload, came into the discussion as underlying factors in 
the interviews. One respondent explains the different experiences of 
genders as follows: 

“We now have women entering these professions as accountants, 
businesswomen, and engineers. But the whole scene is still very 
much dominated by men in their 60s. These are mainly the pioneers 
who started the energy transition 20 or 30 years ago, either working 
in a company or starting a cooperative…As far as participation is 
concerned, there is complete equality. Any woman can become a 
member at any time, can participate just like anyone else, and any 
woman can run for office just as well. There are also no invisible 
limits for a board position or a supervisory board. It is, so to speak, a 
consequence of the overall context that no women were involved up 
to now.” 

(Executive Board member, Man) 

In terms of participation and investment opportunities, there are no 
technical burdens, but in practice, the share of women as members and 
co-op leaders is lower than that of men. Therefore, the results partially 
support H2. 

4.3. Democratic and self-functioning co-ops 

H3 expected the relationship between the boards and members to be 
working well. There tends to be a group identity within energy co-ops, 
with members having similar values and motivations towards the en
ergy transition [20]. The most frequently answered option for how 
survey participants became aware of the involvement opportunity was 
through personal contact with the project and co-op initiators (30.4 %). 
Other answers were: attending public information events (24.2 %) and 
doing individual research on co-ops (19.9 %). For women respondents, 
personal contact with initiators (24.5 %) and recommendations from 
friends, family or neighbours (22.4 %) were selected as the most com
mon options. Men, on the other hand, apart from their contact with 
initiators (32.4 %), found more opportunities at public information 
events (27 %). 

Survey respondents selected contribution to the energy transition as 
the most frequent (85.1 %) motivation to be involved in a renewable 
energy co-op. The following frequent answers were to create dialogue 
and acceptance of technologies in a place (33.5 %) and co-op’s demo
cratic and participatory structure (30.4 %). Other motivations were the 
financial advantages of investments, bringing competition to the energy 
landscape, being independent of fossil fuels and creating regional added 
value. For men (31.5 %), the financial advantages of the co-op were a 
more critical motivation factor than for women respondents (16.3 %). 

One interviewee defined co-ops as the most simple, democratic, and 
advantageous form of financial participation. Similarly to the quanti
tative findings, the qualitative data shows that taking individual and 
collective actions towards climate change are the main motivations. 
Other drivers were active involvement in the energy transition, having 
financial benefits from renewable energy production and contributing to 
the acceptance of technologies. 

Over half of the respondents dedicate weekly hours to co-op activ
ities, including working or volunteering. When asked if the indicated 
working time affected their domestic responsibilities (e.g. childcare, 
eldercare, house chores), men respondents mostly disagreed, whereas 
women respondents agreed with the statement. For the retired partici
pants from the interviews, the workload of being a board member was 
easy to manage. For other interviewees that were employed and board 
members, balancing household responsibilities and volunteering tasks 
could become challenging at times. One interviewee reflected on the 
volunteer-based workload for women as follows: 

“Of course, our experience is that voluntary participation in a 
cooperative, in some cases, is more difficult for women. One example 
of this was the last constitution of our Executive Board, where a 
woman was approached to join the Board, and she was very keen to 
do so but then cancelled at short notice because she did not think she 
could do it with two children and her own business. (She) found out 
in the preliminary discussions that the meetings were held at 
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inconvenient times. 6 to 7 p.m., when dinner is served, and you go to 
bed, it is tough to reconcile that.” 

(Managing Director at a co-op, Man) 

Experience variable showed a significant correlation with re
sponsibilities (p = .001) and relationships (p < .001) variables. Survey 
participants were asked to rate their experience of being involved in a 
co-op, and most of the answers were either very good (47.2 %) or good 
(40.4 %). Furthermore, the distribution of responsibilities between the 
board and its members was evaluated well (47.2 %). The responses were 
mostly good (56.5 %) when asked about the relationship and connection 
between the co-op board and its members. Triangulation of the survey 
and interview data, therefore, supports H3. 

4.4. Obstacles for women 

We hypothesised that women face more obstacles or gender barriers 
than men members within co-ops (H4) and that the co-ops’ consider
ation and awareness of women’s needs and diversity would be evaluated 
low (H5). The barriers variable was negatively correlated with aware
ness (p = .003) and consideration (p < .001) variables. Survey partici
pants estimated to what extent women in search of opportunities or 
involved within co-ops would face gender barriers. The answers were 
equally circulated between rarely (33.5 %) and never (33.5 %), followed 
by sometimes (21.7 %). For women respondents, the possibility of 
encountering barriers was rare (34.7 %), followed by sometimes (28.6 
%). Whereas for men members, the most frequent answer was never 
(38.7 %), followed by rarely (33.3 %). 

Participants rated the co-op’s awareness of family and personal 
living conditions to be good in the overall sample (48.4 %), whereas 
women’s answers were primarily average (44.9 %). When asked to rate 
the co-op’s consideration of women’s strategic and practical needs, the 
answers were mainly average (39.1 %). Answers from women re
spondents were mostly piled up on the co-ops’ consideration to be 
average (49 %), whereas more men evaluated it to be good (42.3 %). 

Concerning H5, we asked the participants to rate the openness of co- 
ops to potential members and the opportunities. The responses mostly 
ranged between very good (45.3 %) and good (44.1 %). Lastly, mea
surements of co-ops to ensure diversity and inclusion for all groups were 
rated mostly average (43.5 %) by all participants. There were no sig
nificant differences between the answers of women and men 
participants. 

Survey respondents selected three barriers for women that would 
hinder their participation in an energy co-op: lack of awareness of op
portunities (N = 73), lack of financial resources (N = 70), and the 
technicality of the projects being a determinant (N = 67). Responses that 
followed were lack of time, lack of gender targets in co-ops, complex 
political framework of co-ops, no obstacles, and lack of attractiveness for 
women. 

During the interviews, all the board members highlighted the co-ops 
to be open and accessible to all. However, they considered that co-ops 
should be more attractive for women than other participation oppor
tunities within the energy transition. It has a democratic structure, but it 
does not address the limitations of specific groups as they are trying to 
survive as companies. A man respondent emphasised that “it is, unfor
tunately, the case that women are difficult to find or inspire”. However, 
respondents also mentioned that women have fewer financial resources 
and time to be involved in co-ops. Additionally, stereotyping of women 
as not fitting to technical areas, lack of women representation in local
ised energy production and gender equality on the policy level were 
discussed as hindrances for women. 

In line with the findings from the survey and interviews, obstacles for 
women are more common than for men. However, the analysis allows us 
only partially to verify H4. Even though co-ops are open for potential 
members, as H5 argues, diversity or inclusion for all social groups is not 
mainly addressed. 

4.5. Suggestions and measures to diversify co-ops 

Survey respondents selected 3 of 6 provided measurements to in
crease the number of women in energy co-ops and the option to write 
one themselves. The most frequent answers were holding information 
and discussion events for women, networking, sensibility and awareness 
campaigns on gender and diversity. For women respondents, it was also 
essential to have equal and flexible working/volunteering tasks and have 
knowledge exchange between women in leadership roles. 

During the interviews, one of the leading suggestions to overcome 
gender barriers was to have promotional programs. Some of the co-ops 
we interviewed applied for these programs to address gender issues and 
encourage a diverse group of people to be involved in their organisation. 
Workshops for women to introduce the co-op structure, training for all 
genders to recognise inequalities and support women’s empowerment 
by training them for leadership roles were suggested as measures. 

Improvement of the communication strategies was highlighted in the 
interviews as well. Developing the technical language and outdated 
websites of co-ops could appear more attractive to a broader audience. 
In one of the interviews, this was emphasised: 

“We try to have a gender gap communication to focus on male and 
female members, to show the diversity of our membership and all the 
tools. We are very interested in having members of all ages, all 
backgrounds, all ethnicities, and an intersectional approach. Espe
cially people with a migrant background. But it is not easy. Measures 
might be tried to address to prepare the material and the information 
in a language which is understandable for all people. Communica
tion is a big topic.” 

(Executive Board Member at a co-op, Woman) 

Even though this paper focuses on women, we asked the survey re
spondents to select other social groups they see as underrepresented. 
Low-income groups were the most frequent answer (N = 89), followed 
by immigrant background groups (N = 75) and younger people (N =
72). Similarly, the interviews highlighted younger people and people 
with limited financial resources as underrepresented groups. However, 
some respondents argued that this tendency is related to taking over 
responsibility and becoming a shareholder or a member rather than 
having the resources to do so. 

Setting a low share limit to participate and invest in a co-op and 
having more national co-ops instead of only local ones could encourage 
a more diverse group of members. Additionally, grandparents buying 
shares in a co-op for their grandkids could inspire younger generations 
to be involved in the energy transition. 

5. Discussion 

Renewable energy co-ops in Germany play an essential role in 
contributing to decentralised energy production and the energy transi
tion. Due to their social structure, co-ops have the potential to reflect the 
dynamics of public participation [24]. This study further investigated 
the recognition aspect of justice within co-ops and explored the different 
implications for genders. We will discuss the implications of the findings 
in this section. 

Renewable energy co-ops in Germany seem to be managed and 
occupied mostly by men, which is also found by other studies 
[20,42,99]. Survey results indicated a significantly higher number of 
investments from men, which also relates to the indicated income of 
men being higher than women. However, gender injustices were not 
recognised strongly by the management of the co-ops, and there was a 
strong emphasis on the co-ops being open to any interested person [50]. 
The gender pay gap explains one crucial aspect of our findings: 
involvement within co-ops requires financial resources [42,46]. A 
lower-threshold offer and sharing the investments with other in
dividuals for membership would create fewer financial risks. It could 
also overcome the concerns over the complete layperson of an 
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investment. It would also be helpful to keep the minimum financial in
vestment low enough to diversify the participation, Wierling et al. 
suggest [70]. 

We found expectations of the financial profits of co-ops to be 
important motivations, similar to other studies [49,100]. Likewise, 
literature shows that the motivations of men and women in their 
involvement in local energy initiatives tend to differ [64,77,101]. Our 
results showed that men selected financial benefits from the co-ops as a 
significantly more motivating factor than women. For women, contri
bution to the energy transition was the most significant driver, followed 
by the co-ops’ democratic and participatory structure. Women’s cultural 
and socio-ecological framings about their environment tend to differ 
from men’s macro-political framing of energy issues, as Yaka suggests, 
which might impact their motivations [58]. These align with the studies 
that argue climate protection for future generations is affiliated more 
with women’s involvement in environmental movements [99,102]. 

In contrast, ecofeminism critically examines the women-nature- 
femininity nexus that constructed gendered, racial and ecological in
equalities and exclusion worldwide [43]. Women’s active and mean
ingful participation in renewable energy production seems limited. 
Hegemonic masculinity tends to dominate the political discourse under 
eco-modern goals by favouring existing solutions rather than demanding 
systematic change [103]. Our results also show that participation and 
leadership motives are more vital for men than women [77,99]. 

Previous studies argue that the volunteer-based workload of co-ops 
could be one barrier for women [42,64]. However, some studies sug
gest that women tend to take on volunteering activities more than men 
[66]. Our results show that women who allocate weekly hours for their 
co-op activities agree with its negative impact on their household 
workload. This impact relates to social norms of the gendered division of 
domestic labour that might affect women’s ability to volunteer 
[46,104]. Therefore, realising the different needs of genders, allowing 
flexibility for co-op tasks and planning activities in times that fits a 
broader group, rather than retired or unemployed people, would 
potentially support the involvement of women. Additionally, offering 
women employment and pay to manage a co-op could be another so
lution [45,64]. 

Our findings highlight that women and men are informed about 
opportunities differently. Most men respondents suggested that women 
were not interested in taking on responsibilities in energy co-ops. Energy 
technologies are scripted as masculine, which could also limit women’s 
engagement enforced by gender norms (e.g. [54]). We further argue that 
men categorising women as uninspired (Executive Board member at a co- 
op, Man) is a barrier and feeds into the stereotyping of women. Unless 
the potential members have a direct connection to project initiators, 
recommendations from their social surroundings are essential drivers for 
women’s involvement in energy co-ops. Members’ social networks may 
also play a role in which genders are invited or encouraged to join the 
co-op boards. 

Studies argue that technical knowledge of energy systems plays a 
vital role in the management of co-ops [19]. Contrary to this pre- 
condition, our findings highlight the importance of learning-by-doing 
for leadership rather than special technical training or skill sets. Lead
ership is key to facilitating the co-op model [15]. Our findings support 
the recommendation to create a mentorship program for women to ex
change experiences, ideas, and competencies as a subsidiary co-op 
model. A network for women involved and interested in finding op
portunities in energy co-ops around Germany could support that [46]. 

The needs of women concerning energy issues are reflected differ
ently in Germany than in the Global South, where the practical, pro
ductive, and strategic needs of women are changing and need further 
attention [28]. The needs of women differ within the intersections of 
their social class, age and racial ethnicity as well. Our findings and 
literature show that renewable energy co-ops should address the in
equalities and create awareness, knowledge and expertise to overcome 
disparities [105]. Programs to discuss ways of including women in co- 

ops propose an opportunity for active learning, brainstorming and 
encouragement for a more heterogeneous group to be involved. How
ever, most co-op members work on a volunteer basis, and their time, 
opportunities, and resources are limited as they are dependent merely 
on their members’ equity and investments, similarly to Bauwens et al. 
suggest [49]. Market-independent support mechanisms through a gov
ernment program would help overcome these limitations. 

Lastly, women are not the only underrepresented group in co-ops. 
Our analysis focused on women, although we also examined in
tersections of vulnerable groups. We identified low-income groups as the 
most prominent underrepresented group in energy co-ops, which sup
ports previous findings showing that mostly middle-class benefits from 
co-ops [20,24]. Some social groups experience multiple underrepre
sentation in energy co-ops simultaneously due to their income, racial 
ethnicity and gender. Furthermore, focusing on other intersections of 
marginalised groups, such as Black people and people of colour, may 
yield further inequalities that we did not investigate in the scope of this 
study. One aspect that could be improved is the image of the co-ops, as it 
might be intimidating for some social groups to get involved in a 
structure that could be called an old boys club (see also [8]). The co-ops 
should try lighter language in their advertisements, which would be 
more understandable for people outside the industry or technical areas. 

Our results show the encouragement to have younger generations 
involved in the energy transition and co-ops. According to our findings, 
buying co-op shares as membership gifts for younger people is one 
practical aspect. Communication and advertisement tools like being 
present in local events (e.g., Fridays for Futures demonstrations, stands 
in local markets, ads on bike sharing apps), could target a wider interest 
group for co-ops. Some co-ops have websites to inform their commu
nities, but communication through social media platforms and town 
websites can increase visibility. However, the financial resources of in
dividuals could still be a limitation to participating. Co-op activities can 
become a burden for board members that have full-time jobs. Creating 
employment or internship opportunities through government-supported 
co-op programs could be an alternative solution to attract the youth and 
support co-op board members. 

Future research could investigate renewable energy co-ops as in- 
depth case studies and examine what type of leadership the board 
members have and whether this differentiates between genders. It 
would be valuable to observe women’s leadership in a male-dominated 
environment and whether they act according to the institutionalised 
masculine norms like Magnusdottir and Kronsell suggest [82]. One 
suggestion from the literature (see [106]) could be to organise a focus 
group discussion at a convenient time for women while allowing them to 
bring young children to the meeting. It might overcome some recruiting 
and methodological issues in this study (see [106]). 

Another factor that could be further examined is the urban-rural 
contrast and whether co-ops in bigger cities with more members tend 
to attract a diverse group. This study indicates overall results for German 
energy co-ops, but we realise the cultural and socio-economic differ
ences between regions. The generalisability of the study results is con
ditional on the different characteristics of the co-ops (e.g., amount of 
members and type of project investments). Future research could 
explore gender nuances in co-ops comparatively and examine place- 
based influences. With such research efforts, the socio-cultural and 
institutional barriers for women could become visible, and we could 
take one more step towards a more inclusive energy transition. 

6. Conclusions 

This study aims to reveal social inequalities in women’s participa
tion, involvement and leadership in local German energy initiatives. We 
use gender and justice as analytical categories to investigate a local 
engagement structure: cooperatives. Our findings highlight the statisti
cal dominance of male members in energy co-ops. Rather than only 
reporting on the quantitative gender-related differences, we further 
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deepen the knowledge about the sensibility of power relations and social 
inequalities with the intersections of socio-cultural identities. 

The results of this study show that women are underrepresented in 
the management and leadership roles in renewable energy co-ops 
around Germany. Factors like lack of awareness of opportunities, time, 
and the gender pay gap impact this imbalance. Moreover, the results 
argue that women are stereotyped as uninspired and unwilling to take 
on the leading role without considering the existing gendered social 
context within co-ops. Umbrella co-op organisations (e.g., national and 
federal state-level associations) could have programs to spotlight 
woman board members and create visibility for the gender imbalance in 
co-ops. Women’s leadership and participation encourage other women 
to join through better communication strategies. Language and pictures 
on the co-op’s website and flyers could be improved and diversified. 
Another solution could be to create support programs through govern
ment schemes that would include mentoring for women involved in co- 
ops and those interested in joining. Moreover, other social groups (e.g., 
immigrant and low-income groups) could also benefit from recognising 
these intersections of social class, ethnicity and age. By applying an 
intersectional approach, the social distribution of benefits from co-ops 
should be accessible to a broader social group. 
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Appendix A  

Table A 
Socio-demographics of the survey sample.  

Age Percentage 

18–24 – 
25–34 11.8 % 
35–44 7.5 % 
45–54 19.3 % 
55–64 28.0 % 
65 and older 33.5 % 
Education  

No formal education – 
Primary/secondary school degree 3.1 % 
Middle school degree 4.3 % 
High school degree 3.1 % 
Training degree 15.5 % 
College degree 21.7 % 
Bachelor degree 33.5 % 
Master degree 8.1 % 
Doctoral degree 8.7 % 
No indication 1.9 % 

Annual household income  
Under 20,000€ 5.0 % 
20,001€–50,000€ 33.5 % 
50,001€–80,000€ 28.6 % 
80,001€–110,000€ 11.8 % 
110,001€–150,000€ 8.1 % 
150,001€ and more 2.5 % 
No indication 10.6 % 

Federal state  
Baden-Württemberg 9.3 % 
Bavaria 6.2 % 
Berlin 5 % 
Brandenburg 1.2 % 
Bremen 1.9 % 
Hamburg 1.2 % 
Hesse 5.6 % 
Mecklenburg-Western Pomerania 1.2 % 
Lower Saxony 2.5 % 
North Rhine-Westphalia 3.7 % 
Rhineland-Palatinate 8.1 
Saarland 49.1 % 

(continued on next page) 
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Table A (continued ) 

Age Percentage 

Saxony 0.6 
Saxony-Anhalt – 
Schleswig-Holstein 1.2 % 
Thuringia 3.1 % 

N = 161.  

Table B 
Information on the interviewees.   

Role at the co-op Gender Occupation 

1 SB Male Retired/administration 
2 EB Male Retired/information technology 
3 EB Male Engineer 
4 EB Male Retired/teaching 
5 EB Male Retired/finance 
6 EB Male Managing director at co-op 
7 SB Female Energy project developer 
8 EB Female Coordinator at NGO 
9 Membership in multiple co-ops Male Head of renewable energy department 

N = 9. 

Appendix B. Supplementary data 

Supplementary data to this article can be found online at https://doi.org/10.1016/j.erss.2023.102947. 
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