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a b s t r a c t
This study investigates how the larger social, cultural, and political context fosters and constrains citizens’
agency to take part in citizen participation schemes in renewable electricity production (RES-E). Based
on a comprehensive review of research on gender and energy, hypotheses about gender differences in
involvement in citizen participation schemes in RES-E are derived. These are tested statistically on the
basis of data gathered in the context of a pilot study. The results reveal differences between women
and men in the average ownership rate of citizen participation schemes, the average investment sum
and decision-making bodies. In contrast, ﬁndings on gender differences in the amount of capital assets
invested per capita are inconclusive. This study gives an indication that beyond individual preferences
and investment attitudes, cultural, social and political factors also inﬂuence an individual’s agency to
participate in RES-E operated by citizens’ associations.
© 2015 Elsevier Ltd. All rights reserved.

1. Introduction
The article analyzes how the larger social, cultural, and political context fosters and constrains people’s agency to take part in
citizen participation schemes in renewable electricity production
(RES-E) by exploring differences in women’s and men’s involvement in ownership, investment sum and decision-making bodies.
The article shows that these differences cannot be explained alone
by individual preferences and attitudes but have to be traced back
to social conditions like gender, wealth gap, occupational segregation, or tax legislation.
Against the background of climate change and energy security
concerns, governments across the globe face the challenge of transforming their national energy systems [1]. Albeit not undisputed
in terms of feasibility, RES-E is assumed to be a key technology
to meet this challenge, especially in Europe [2]. In this respect,
citizen participation schemes within RES-E have gained political
as well as academic attention, since these are considered to overcome infrastructural and economic path dependency of large fossil
energy systems ([3], p. 1). Moreover, citizen participation schemes
are discussed as funding sources of transformations beyond
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government and business [4,5] as well as an instrument to foster
energy transformations by enhancing public acceptance [6–8].1
Citizen participation schemes in RES-E are characterized by both
decentralization and the congruence of investment and possession.
Ideally, local citizens are the driving force in each step of the plants’
realization: planning, mobilization of resources and its operative
implementation ([4], p. 573; [3], p. 2). Therefore, citizen participation in RES-E serves as a reference point of energy transformations
deﬁned as “signiﬁcant transformations in socio-energy systems”
([15], p. 32). The control of the energy sector changes from some
large private or government-owned utility companies to a more
heterogeneous group of producers [9,10].
These transformation processes stress the need for social science’s energy research for its own sake and not for being “adjutants
in the introduction of new energy technologies” ([11], p. 24). Social
science research on energy has a long tradition. Early research
assumed that socio-economic progress is dependent on methods and techniques of energy supply [12]. Post-war research

1
Although both terms transition and transformation are used as near-synonyms,
slight differences in content exist. Transformation research usually analyses energyrelated changes against the background of broader social processes. Transition
research in contrast is often focused on energy as the dominant topic. Moreover,
these analyses often originate from normative concerns about sustainability ([66],
p. 720; [69]). Against this background, the term transformation is used within this
paper.
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abandoned this deterministic assumption and started to ask about
social inﬂuence on the development of energy supply [13,14].
Shove and Walker [83] show how research diversiﬁed according
to the factors that both determine and are determined by the
evolution of energy systems – for example the economic system
or politics. Against this background, they criticize current energy
research for not being able to grasp the complexity of energysociety relations since most of the approaches are focused on one
factor, e.g. technological innovation or economic progress [83].
Sovacool provides an overview of current social science energy
research and argues likewise for an integrated interdisciplinary
research in order to advance energy analysis [61].
Miller, Richter and O’Leary [15] recently pointed out that more
attention has to be paid to the dynamics and interdependencies
within socio-energy systems since energy transformations are not
only about changing technologies but about changing society ([15],
p. 31). Referring to both current demand for consolidating social
sciences’ energy research as well as current ﬁndings, this paper
argues that research on citizen participation schemes in RES-E
needs to integrate a social science perspective since the larger
social, cultural, and political context shape individuals’ agency to
participate and thus social outcomes. Basic assumptions of research
about citizen participation schemes have so far been public support
of RES-E as a matter of principle, independent of country-speciﬁc
contexts [16] as well as the egalitarian democratic ideal assuming “that citizens from different social groups – such as men and
women, the rich and poor, and the highly and less well educated
– are equally likely to participate in associational life” ([17], p.
302). Some empirical evidence refutes this assumption. Individuals participating in RES-E differ in regard to sex, education, age,
etc. [4,18,19].
Within the RES-E literature, investors have been characterized
as rational, rent-seeking agents [2,5]. More recently, this assumption has been challenged. The relevance of non-ﬁnancial factors like
personal characteristics and attitudes as well as inﬂuence of peers
or consultants affecting investment decisions has been discussed
[4,2]. The aim of this paper is to enhance this research by explaining
how the larger social, cultural, and political context fosters and constrains citizens’ agency to participate in RES-E. Thus, the paper is
not focused on the individual investor’s decision-making process
but starts one step before and explores the impact of the larger
context on individuals’ agency and capabilities to participate.2 The
starting point of investigation is empirical evidence showing that
an overwhelming majority of participants are men ([19], p. 64).
In referring to gender and energy literature the paper points out
that this unequal gender ratio can be explained by regulation and
norms, i.e. the gender regime [20,21,67].
A pilot study on women’s and men’s participation in German
citizen participation schemes in RES-E is conducted in order to
explore the inﬂuence of regulations and norms on the gender ratio.
Within the domain of research on citizen participation schemes,
Germany is often chosen as a reference point in academia as well as
in politics [3,9,19,22–24,81]. Compared to other countries, the German government not only subsidized citizen participation schemes
in RES-E at an early stage, but was and still is quite successful in
implementing high installed RES-E capacity as well as in developing
citizen participation as a source of funding. The speciﬁc outcomes of
the interdependencies between the institutional and cultural contexts and the gender ratio in citizen participation schemes are of
course only valid in the German context. But the causal mechanisms

2
The term capabilities is applied in reference to the capability-approach developed by Sen. According to this approach capabilities represent an individual‘s
freedom to choose between alternative ways of living ([82], p. 95).

between context and individuals’ agency and capabilities to participate remain valid for all contexts. Thus, in principle the paper’s
argument could be applied anywhere.
The article proceeds as follows. First, the methodological
approach will be explored. Therefore, the scope and aim of a pilot
study will be discussed. Moreover, the choice of t-tests for analyzing
the empirical results will be reasoned. In order to explain case selection as well as conditions of data gathering, characteristics of citizen
participation schemes in RES-E in Germany will be presented. Then,
details of data gathered will be outlined. Afterwards, the analytical
approach will be developed by reviewing research on gender and
energy. Against the background of this review, hypotheses about
gender differences in involvement in citizen participation schemes
in RES-E will be advanced and statistically tested. Finally, the results
will be discussed in light of the cultural, social and political context
of citizen participation schemes in RES-E.

2. Research methods and country background
The aim of this paper is to identify causal mechanisms between
the gender regime and women’s and men’s involvement in citizen participation schemes in RES-E. In order to analyze causal
mechanisms, hypotheses are derived by presenting a review of the
literature on gender and energy. These hypotheses are tested on
the basis of empirical evidence generated by a pilot study of gender
relations within citizen participation schemes in RES-E in Germany.
A pilot study, as understood in this paper, has many features in
common with a case study [25]: in choosing Germany as a case
for citizen participation schemes in RES-E, a single-unit analysis is
conducted with citizen participation schemes operating wind or
solar power plants representing cases. The term pilot study indicates that the case represented is of a rather exploratory nature
since a new phenomenon [26] or a new perspective on existent
evidence [27] is presented. The pilot study conducted in this paper
belongs to the latter group.
In order to determine if women’s and men’s participation rates
in citizen participation schemes are statistically signiﬁcant t-tests
are conducted. Due to difﬁculties in the context of data collection
that will be explained in more detail in Section 2.2, the sample is
rather small. The sample size inﬂuences the unambiguous interpretability of signiﬁcant and non-signiﬁcant results. In general, a
signiﬁcance level of 0.05 is applied in t-tests (Type I error probability). This rather conservative signiﬁcance level might implicate
that in terms of small samples the null hypothesis is conﬁrmed
erroneously (Type II error probability). In order to prevent misjudgment, power t-tests are also applied to those results that are
signiﬁcant only on a 0.1 level. In general, a level of type II error probability of 0.1 is accepted, thus a power of test level falling below the
0.9 level is not accepted (Power of test = 1 minus Type II error probability). If both the level of signiﬁcance and power of test are not
accepted, the results could not be interpreted reliably [28]. Within
these cases, results have to be interpreted in terms of the broader
content and the other results.
T-tests are based on the comparison of the mean of different
subsamples. Hence relying only on the mean may lead to misjudgments because the empirical distribution is not considered.
Especially in small-n designs, the identiﬁcation of outliers and the
proportional distribution of the quartiles are regarded as crucial.
Therefore, boxplots are used to visualize the results of the t-tests.
The aim of this study is not to prove a causal relationship
between gender regime and gender ratio in citizen participation schemes but to explore causal mechanisms between gender
regimes and the unequal gender ratios within citizen participation
schemes. Moreover, this pilot study indicates that further gender
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as well as social science research in general on citizen participation
schemes in RES-E is needed.
2.1. Citizen participation schemes in RES-E in Germany: scope
and history
Germany has taken a pioneering role in both capacity of RESE as well as its shares owned by citizens. In 2013, Germany has
installed the most capacity of solar PV globally (36 gigawatt) and
after China and the United States the most capacity of wind power
(31,270 megawatt) [22,29]. It is estimated that private persons
are the largest group of owners in regard to both photovoltaic
(39.3 percent) as well as onshore wind (51.5 percent) [30]. Moreover, compared to other countries citizen participation models are
not constrained to a certain renewable energy resource like wind
power but are diversiﬁed to many resources ([3], p. 9). Wind and
solar power are the most prominent renewable energy resources
in regard to citizen participation [30].
The comparatively successful implementation of renewable
energy capacity by citizen participation has been ascribed to the
“Renewable Energy Feed-in Tariff” implemented by the Act on
the Sale of Electricity to the Grid in 1991 that ensured operators of renewable electricity plants ﬁxed electricity sales prices.
In 2001, this Act was replaced by the Renewable Energy Law
(EEG) [31,73]. It is argued that the German feed-in tariff scheme
“emphasises competition, opportunities for smaller market players
against monopolistic practices, and the internalization of external
costs” ([24], p. 685). According to the World Energy Outlook 2014,
Germany has paid the most subsidies on renewables for power
generation in 2013 globally ([22], p. 276–7).3
Moreover, citizen participation schemes in RES-E had been the
driving force behind the development and diffusion of renewable
electricity production in Germany. In the 1970s and 1980s, conventional industry was not interested in renewable energy although
the government had addressed promoting schemes to them. At the
same time, small wind power plants were built and operated by
ideologically motivated individuals engaged in the environmental
movement. Since wind power plants are quite capital-intensive,
individuals pooled ﬁnancial resources in order to realize alternative energy production ([32]; [78], p. 47–58). At the end of the
1980s the German government changed its promoting schemes by
tailoring them to small wind power operators instead of to industry and implemented the feed-in tariffs explained above. Due to
its pioneering role, the German case serves as a reference point
in revealing the impact of the larger social, cultural and political
context on citizens’ capabilities to participate and thus to beneﬁt
from citizen participation schemes in RES-E. These interdependencies between the larger context and both individuals’ capabilities
to participate as well as social outcomes are not only relevant in the
German context but in all national contexts implementing citizen
participation schemes in RES-E.
2.2. Data gathering
The major challenge has been to identify renewable energy
plants owned by citizens since ofﬁcial statistics about renewable
energy plants are rather incomplete in Germany. This is quite
remarkable since one of the three main aims of the German Energy
Transformation is to provide the bulk of electrical power supply by
renewable energy resources in the foreseeable future. According

3
The deﬁnition of the feed-in tariffs as subsidies is not undisputed. It is argued
that these have rather to be considered as the internalization of external costs ([24],
p. 683).
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to the Renewable Energy Law (EEG) operators of renewable electricity plants have to provide information about their plants. This
information is published by transmission system operators. Beyond
several problems of data processing, our main problem with these
data is that they do not reveal any information about the plants’
ownership structures. In consequence, it is not feasible to differentiate between renewable electricity plants operated by business
or by civil society on the basis of available ofﬁcial data. In order to
solve the lack of empirical data a pilot study was conducted by collecting evidence about women’s and men’s involvement in citizen
participation schemes in RES-E.
In order to keep this inquiry manageable the investigation was
narrowed to a region called South Westphalia where most of the
renewable electricity is provided by wind and solar power. It
is located in North-Rhine-Westphalia (NRW), one of 16 German
federal states. Since the mid-1980s, renewable energy has been
promoted quite successfully by the North Rhine-Westphalian state
government. Its policies served as a model for both other federal
states as well as the federal government [6,86]. A twofold strategy was adopted to gather the information needed. On the one
hand, available databases were scanned in order to identify renewable energy plants: the company database provided by the Siegen
Chamber of Commerce and Industry (IHK Siegen) and the List of
Power Plants (Kraftwerksliste) provided by the Federal Network
Agency for Electricity, Gas, Telecommunications, Post and Railway
(Bundesnetzagentur). Moreover, I got in touch with the regional
association South Westphalia of the German Wind Energy Association (BWE) as well as with well-known agents of local citizen
participation schemes in order to identify the renewable energy
plants in question from the data gathered. Furthermore, information about citizen participation schemes was collected in the
archives of local newspapers. In this way, 38 citizens’ associations
operating wind power plants and 33 citizens’ associations operating solar power plants were ascertained.
Next, I got in touch with the chief executive or board member by
mail or by e-mail in order to get information about the participants’
gender ratio within each plant. I asked the following questions:
1. How many institutional investors like companies or municipalities have a share in the renewable energy plant?
2. How many women have a share in the renewable energy plant?
3. How many men have a share in the renewable energy plant?
4. What is the total investment volume?
5. What amount of the total investment volume is provided by
women?
6. What amount of the total investment volume is provided by
men?
Thus, I was dependent on the cooperativeness of the power plant
ofﬁcials. Although these wind and solar power plants all have in
common that they are operated by a citizen association, they are
quite different. In regard to data gathering, the different types of
local citizen investors are of special importance [9]. Twenty-seven
of the citizens’ associations engaged in wind power were developed
and operated by a professional project developer. This professional
developer was not willing to cooperate. Thus, eleven citizens’ associations remained of which ten answered the questions, thus I got
a sample of 10 RES-E in wind power owned by citizen participation
schemes.
In regard to solar power, the professional project developer
mentioned above was involved in eight associations. In addition,
two other professional developers were identiﬁed. One of them was
responsible for the power plants of four associations. The other one
developed eight associations, each in cooperation with a municipality. None of the professional project developers answered the
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questions. In the latter case, I got information about ﬁve associations from the municipalities involved. The other thirteen citizens’
associations identiﬁed were either developed by a municipality or
by private individuals. Eleven of these associations provided me
with the relevant information. Finally, 16 out of 33 associations
operating solar power plants answered the questions, thus I got a
sample of 16 RES-E in solar power owned by citizen participation
schemes.
Since I was also interested in the sex ratio of leadership positions within the different associations, I got in contact again with
those associations that already had answered the ﬁrst questions.
Due to the above-mentioned differences in the corporate form, the
associations differ in regard to their managerial positions. Dependent on the managerial positions, I asked about the sex ratio in the
executive or supervisory board. In a nutshell, data gathering was
very time consuming since there is no data available on citizen participation schemes on the one hand, and I was dependent on the
cooperativeness of the managerial level of the associations on the
other.

3. Gender relations and citizen participation schemes in
renewable electricity production: analytical approach
Over the past twenty years, extensive research has documented
mutual interdependencies between gender relations and energy
policy (for recent reviews, see [33,67,75]). To date, however,
research on gender and energy evolved parallel but more or less
unconnected to social science energy research. This is quite remarkable since both branches of research deal with similar questions
about mutual interdependencies between individuals and energy
policy and their dynamics within time, space and institutional context. Initially, attention was primarily paid to gender and energy in
the context of developing countries [34]. At the beginning of the
2000s, research focused also on industrial countries [35].
Since both contexts are quite different in regard to supply as well
as utilization of energy resources [75], gender and energy research
deals with different issues according to the stage of economic
development. In the context of developing countries, research is
mainly focused on practical needs of women in order to enable
them to fulﬁll their traditional reproductive tasks in less laborious
and healthier ways [36,67]. Rather than access to modern energy
and practical needs, women’s entitlements to use energy services,
as well as their participation in both energy policy-making and
the energy sector, are issues of gender and energy research in the
context of industrial countries [35,79]. These studies shed light on
women’s needs in terms of energy services. Against the background
of their results, it was able to realign the focus from women to gender relations [20,67]. A better understanding of the socio-economic
contexts and their impact on gender relations is claimed [37,38,33].
This new alignment not only complements the knowledge on gender and energy but is also the linking element between gender and
energy in all stages of economic development.
Recently, Bendlin proposed a women’s human rights perspective in order to inform and structure research on climate change
mitigation about different impacts of mitigation on women and
men [39]. This perspective is worthwhile but the challenge, in
regard to gender and climate change as well as in regard to gender
and energy, is to reveal gender-related differences since these are
deeply embedded in institutions and norms and thus are accepted
by individuals [40,41]. Cecelski [20] deﬁned criteria for gendersensitive energy research that fulﬁll the claim of analyzing gender
and energy from a broader perspective and that are relevant in all
contexts ([20], p. 66–7):

• Treating gender as a separate category of analysis, not as a subset
of poverty.
• Gender analysis goes beyond women’s practical welfare needs
and addresses the transformation of gender relations.
• Women are not treated as a homogenous category.
• A bargaining model of the household is assumed, rather than a
unitary model with identical interests.
• Gender relations as well as gender roles are analyzed (also beyond
the household level).
In 2004, Cecelski already claimed to go beyond a materialist
development perspective in energy research and to employ a perspective that is focused on power relations within society.
In the same vein, Kaijser and Kronsell [42] propose applying
intersectionality as an analytical framework for revealing complex
relationships between gender and climate change policy but which
also might be useful in terms of gender and energy:
“Intersections of power structure political, economic, and social
institutions on all levels. It is therefore necessary, in an intersectional analysis, not only to look for the adverse impacts of
climate change on ‘vulnerable’ groups, but also to shed light on
and expound the problems of norms and underlying assumptions
that are naturalized and regarded as common sense, but build on
and reinforce social categorisations and structures of power, not at
least through institutional practices.” ([42], p. 12).
Norms and institutions as forces shaping social categorization
and structure of power within society are also emphasized by the
concept of the gender regime. Its main idea is that gender relations
are shaped by social institutions like markets, states, etc. by means
of values and norms. The term gender regime refers to “the state of
play in gender relations in a given institution” ([43], p. 120). Since
they are socially constructed, gender regimes are dynamic.
A relevant question is how to grasp interdependencies between
citizen participation schemes in RES-E and gender regimes. In order
to solve this problem, recent social science’s energy research is
meanwhile suggesting that beyond the supply of and access to
modern energy, it is also vital to consider the social distribution and
inferred individual restraints of consuming energy services [15,44].
The most important vehicle for participating in citizen participation
schemes in RES-E is a ﬁnancial contribution by equity [87]. Thus, the
key to civic participation in renewable electricity plants lies in personal assets. In capitalist societies, paid labor provides the major
access to material resources. Thus, the social distribution of paid
and unpaid labor is of special importance since it determines the
access to material resources, authority, and social status. Gender
inequality in employment becomes, among other things, evident
in differences in women’s and men’s labor force participation, the
gender wage gap, sex segregation of jobs and occupations as well as
of managerial and supervisory positions in all capitalist countries
though to varying degrees ([41], p. 5; [76]). In respect to citizen participation schemes in RES-E, the gender wealth gap, as well as sex
segregation of managerial and supervisory positions, are reference
points for analyzing women’s agency and capabilities to participate
in RES-E.
3.1. Citizen participation schemes and the gender wealth gap
Different studies point out a gender wealth gap in capitalist
societies [45,84]. An analysis of data provided by the German SocioEconomic Panel (SOEP) revealed a gender wealth gap of the total
amount of 27,000 Euro in Germany in 2012. On average, men had
a personal wealth to the amount of 97,000 Euro at their disposal,
women in contrast 70,000 Euro. Thus, on average women accumulate only 72 per cent of the amount of wealth accumulated by
men ([72], p. 160). Between 2002 and 2012 the gender wealth
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gap decreases but only to a small extent. In 2002, the amount of
the total gender wage gap was 29,000 Euro. The average personal
wealth accumulated by women had been up to 70 per cent of that
accumulated by men (67,000/96,000 Euro) ([70], p. 670–1).
H1 . Against the background of the gender wealth gap, it is
expected that on average the total investment volume provided
by women is lower than the total investment volume provided by
men.
H2 . Since women accumulate only 72 percent of the amount of
wealth accumulated by men on average, it is moreover expected
that the total investment volume provided by women is about 72%
of the total investment volume provided by men.
Renewable electricity production plants are quite different in
terms of capital intensity. Due to the relatively high capital intensity of wind power plants these were mainly operated by citizens’
corporations in the early days of renewable energy in Germany.
The main idea was that the larger the group of participants, the
lesser the share of capital that had to be brought in by each
individual. In contrast, solar power plants were initially mainly
operated by homeowners. As photovoltaic cells became technologically more developed, citizen participation schemes also evolved
in solar energy. The purpose of this movement was to avoid a participation bias in favor of higher income groups in renewable energy
since solar power plants compared to wind power plants are much
less capital intensive [78]. Therefore, it is expected that the gender
ratio in terms of both ownership rate as well as investment sum is
balanced.
H3 . Women’s and men’s ownership rates in citizens’ associations
operating solar power plants are balanced.
H4 . In citizen participation schemes operating solar power plants,
the ratio of the investment sums provided by women and men are
balanced.
Despite the expectation of a gender-balanced ownership rate in
solar power, the argumentation so far also suggests that women’s
ownership rate in citizen participation schemes in RES-E is in general lower than that of men.
H5 . Women’s ownership rate in citizen participation schemes in
RES-E is lower than that of men.
3.2. Voting and control rights
Involvement in citizen participation schemes in RES-E by means
of capital contribution and ownership provides not only interests in
economic terms but also in participation in decision-making by voting and control rights. The corporate forms occurring in our sample
(GmbH, GbR, eG) differ in regard to the distribution of voting and
control rights. According to the Act on German Limited Liability
Companies (GmbHG), the share of votes within a limited liability
corporation (GmbH) depends on the nominal value of a share. The
GmbH is the most common corporate form of wind power plants
[78]. Against the background of the expectation that women’s share
of total investment is lower than that of men, it is also expected that
women have lower voting rights at their disposal compared to men.
H6 . In GmbHs, women’s investment share is lower than that of
men.
The distribution of votes within civil law associations (GbR)
and cooperatives (eG) is also regulated by law. In both cases, each
shareholder (GbR) or each member (eG) has one vote at his or her
disposal. Therefore, in these cases the gender ratio of the ownership
rate is critical for women’s participation in decision-making.
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H7 .

In GbRs, women’s ownership rate is lower than that of men.

H8 .

In eGs, women’s ownership rate is lower than that of men.

Both, cooperatives and civil law associations are quite democratic in regard to decision-making processes. But they differ in
regard to liability to partners. Whereas shareholders of civil law
associations are liable with the whole of their property, the liability of cooperation shareholders is limited to cooperative property
([47], p. 135; [19], p. 61). Against the background of ﬁndings of
women being more risk-averse than men [48], it is ascertained that
women’s participation rates are higher in cooperatives than in civil
law associations.
H9 .

Women’s ownership rate is higher in eGs than in GbRs.

3.3. Women’s representation in boards and management groups
From a gender perspective, beyond making a ﬁnancial contribution another central aspect of citizen participation in renewable
electricity production is taking over management tasks. In general,
citizens’ associations differ in regard to the decision-making structure due to their different corporate forms. Wind power plants
are commonly organized as limited liability corporations (GmbH
or GmbH & Co. KG). In principle, the executive board is equipped
with decision-making power whereas the other shareholders have
rights of information and control at their disposal. In contrast, the
decision-making power of a civil law association (GbR) is equally
distributed. However, usually an executive board is authorized to
take over the management.
The most common corporate forms of solar power plants are
GbR and cooperative (eG). The speciﬁcs of the former are explained
above. Generally, an eG consists of three organs: general meeting,
supervisory board and executive board. The general meeting elects
the supervisory board that designates and controls the executive
board. Similarly to the GbR, the eG is said to be quite democratic
in character since decision-making power is equally distributed
within the general meeting. Important decisions like articles of
corporation have to be made by the general meeting.
In Germany, women are underrepresented in both the electricity industry as well as in managerial positions. The former
circumstance is traced back to gender-speciﬁc occupational segregation [77]. Thus, women are also underrepresented in energy
company boards and management groups: “In Germany, one reason cited for not having women on the board was the small board
size (5 members), meaning that if they had one woman on the
board the proportion of women would be 20%, which is much
more than the 2% average in Germany. Another reason for having
no women on the board in Germany was that the company culture there is very male-oriented, making it difﬁcult for women to
reach higher positions [. . .]” ([49], p. 4739). These results are conﬁrmed for renewable energy where women are underrepresented
in companies as well as associations [85].
H10 . Women are underrepresented in managerial positions in
citizens’ associations operating renewable electricity production
plants.
3.4. Preferences for energy sources
Since 2009 the Ministry for the Environment, Nature Conservation and Nuclear Safety and the Federal Agency for Nature
Conservation has conducted a German population survey every
two years. Each of these surveys is based on a representative
sample of about 2000 persons of the German-speaking resident
population from the age of 18 years taking into consideration all
socio-demographic segments and integrating people of all regions
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in Germany. The most recent surveys of 2011 and 2013 both show
that the preferences of women and men regarding the energy transformation are not so different, both sexes mainly advocate it. But
both surveys clearly indicate that age, education and income matter regarding the support of the German Energy Transformation
[64,65].
These ﬁndings about the importance of education and income
as factors inﬂuencing the support of renewable energy give rise to
the assumption that participation in renewable energy production
is not just a matter of gender but also a matter of social categorisations and social structures of power, as is also explained by
recent research on climate change [42]. In the context of the gender
wealth gap, these ﬁndings suggest that women have to be provided with above-average personal assets in order to engage in
renewable electricity production. But if they overcome this hurdle,
their engagement in renewable electricity production does not differ compared to men, i.e. the provided investment per capita is on
average equivalent. This suggestion is supported by recent research
on the gender wage gap in Germany showing that the gap becomes
smaller against the background of rising monthly income [68].
H11 . If women participate in renewable electricity production,
their ﬁnancial contribution by equity per capita is similar to those
of men.

0.08. On the other hand, the power t-test reveals a power of test
level of 0.48. Thus, H4 can neither be conﬁrmed nor rejected reliably. These results indicate that relative small capital contributions
do not attract women’s ownership but rather equalize women’s
and men’s nominal value of investment on average. This ﬁnding
is interesting against the background of the distribution of voting
and control rights since these are allocated according to the principle of ‘one person, one vote’ within GbRs and eGs being the most
common corporate forms of citizen participation schemes operating solar power plants. Therefore, an equalized nominal value of
investment on average might only have a positive effect on gender
equality in economic terms and not in participation in decisionmaking (Boxplot 2).
In hypothesis ﬁve (H5 ) it is suggested that women’s ownership
rate in citizen association schemes in RES-E is in general lower than
those of men. Against the background of the rejection of H3 this suggestion becomes more reasonable because women’s involvement
in citizen participation schemes in RES-E seems to be lower than
those of men in general. On average, 22 per cent of the owners per
RES-E are women and 75 per cent are men. Others are communities
or ﬁrms. According to the t-test this difference is highly signiﬁcant
with a p-value about 0. Thus, women’s generally low involvement
appears to be dependent on other than technical factors like energy
source or ﬁnancial factors like capital-intensity of investment.

4. Results

4.2. Participation in decision-making

In this section, the results of the pilot study are presented. It
has to be reminded that the aim of this pilot study is to explore
causal mechanisms between gender regimes internalized in social,
cultural and political contexts and the unequal gender ratios in citizen participation schemes in RES-E. The aim is not to prove these
mechanisms statistically on the basis of comprehensive data.

Beyond participation in terms of ownership and investment
share, participation in decision-making is also an integral component of citizen participation schemes in RES-E. As explored above,
within a GmbH voting and control rights are allocated according
to shareholders’ nominal value of share. In hypothesis six (H6 ) it
is suggested that women’s investment share is lower than those of
men in GmbHs. Within the citizen participation schemes organized
as GmbHs, women provided on average 205,646.20 Euro per GmbH,
men 1,117,179.40 Euro. This gender difference of the mean investment per GmbH is signiﬁcant with a p-value of 0.03. On average,
women provide 31 percent of total investment per GmbH. Since H6
is conﬁrmed, it can be inferred that women have less voting and
control rights at their disposal than men within GmbHs.
The distribution of votes within GbR and eG is effected by means
of the principle ‘one person, one vote’. In hypotheses seven (H7 ) and
eight (H8 ) it was argued that women’s ownership rates are lower
than men’s in both GbRs as well as in eGs. On average, 20 percent
of the owners per GbR are women, 73 percent are men. According
to the t-test this difference is highly signiﬁcant (p-value about 0).
On average 31 percent of the owners per eG are women, 67 percent
are men. This difference is also highly signiﬁcant (p-value about 0).
Others are communities or ﬁrms, in both cases. Again, since both H7
and H8 are conﬁrmed, the conclusion has to be drawn that women
have less voting and control rights at their disposal than men.
Although GbRs and eGs have many characteristics in common,
they differ in a crucial point: liability. In contrast to the GbR, the
liability of eG owners is limited to cooperative property. Since participation in a GbR seems to be more risky than participation in
an eG against this background, it is maintained in hypothesis nine
(H9 ) that women’s ownership rate is higher in eGs than in GbRs. On
average, women’s ownership rate is 20 per cent per GbR and 31 per
cent per eG. This difference is proven to be statistically signiﬁcant
by means of a pairwise t-test (p-value = 0.05).4

4.1. Participation in citizen associations in RES-E by gender
Against the background of the gender wealth gap it was
expected in hypothesis one (H1 ) that on average the total investment volume provided by women is lower than that of men per
citizen participation scheme in RES-E. Boxplot one shows that on
average 106,259.80 Euro per RES-E scheme is mobilized by women
and 467,659.60 Euro by men. This difference is signiﬁcant with a
p-value of 0.03. H1 is therefore conﬁrmed by the pilot study’s data.
Beyond the general comparison of women’s and men’s investment
sum, in light of research results indicating a gender wealth gap
of about 70 percent, this ratio was also quantiﬁed in hypothesis
two (H2 ). The results show that compared to the mean investment
provided by men, 23 percent is provided by women. Moreover,
compared to the mean of total investment, the women’s share of
total investment is 20 percent. H2 cannot be conﬁrmed but has to
be corrected since on average the proportion of women’s investment sum measured by men’s is even lower than the proportion
of women’s average wealth measured by men’s average wealth
(Boxplot 1).
As described in hypotheses three (H3 ) and four (H4 ), a balanced
gender ratio is expected if data on citizen participation schemes
operating solar power plants is considered exclusively. The pilot
study’s data reveals that H3 , suggesting that the ownership rate is
gender balanced, has to be rejected. The mean of female ownership rate is 0.23, those of men is 0.7. The t-test conﬁrms that this
difference is statistically highly signiﬁcant with a p-value about
0. Interestingly, the ratio of the mean investment of women and
men seems to be balanced as claimed in H4 . On average, 48,871.25
Euro is mobilized by women and 113,095.94 Euro by men. According to the t-test this difference is not signiﬁcant with a p-value of

4
The results of the pairwise t-test show moreover that the difference of women’s
ownership rate between eG and GmbH is also signiﬁcant (p-value = 0.02) but those
between GbR and GmbH is not (p-value = 0.44).
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B. lot 1}] Total investment sum per RES-E by gender.
Source: Own calculation, see Appendix.

4.3. Leadership in renewable energy citizens’ associations
From a gender perspective, questions about leadership in citizens’ associations operating renewable electricity production are
also of special interest. In hypothesis ten (H10 ) the underrepresentation of women in leadership positions in citizen participation
schemes is suggested. It is explained by the gender-speciﬁc
occupational segregation that causes among other factors the
marginalization of women in both the electricity industry as well
as in managerial positions in general. On average, 2.42 men and
0.25 women are in leadership positions per citizen participation
scheme in RES-E. This difference is signiﬁcant with a p-value about
0. Thus H10 is conﬁrmed.
4.4. Gender ratio in per capita investment
Recent studies on individual preferences on energy transformation reveal that age, education and income are crucial factors
in contrast to gender [64,65]. Therefore, the unequal gender ratio
in involvement in citizen participation schemes in RES-E cannot

be traced back to differences in individual preferences but to differences in social categorisations and social structures of power.
Against the background of gender-related structures of power like
the gender wealth gap or the gender wage gap it is postulated that
women have to be relatively afﬂuent in order to engage in renewable electricity production. In consequence, it is suggested that the
ﬁnancial interest held by women per capita (pc) does not differ
from those of men (H11 ).
The mean of female investment per capita is 12,092.69 Euro,
those of men is 19,310.58 Euro. According to the t-test, this difference is not signiﬁcant (p-value 0.42). But the power t-test reveals
a power of test level of 0.5. Thus H11 can neither be conﬁrmed nor
rejected on the basis of the pilot study’s data. Nevertheless, this
inconclusive result is interesting against the background of the
above-presented statistically signiﬁcant results on unequal gender ratios in ownership rate and investment sum. More research is
needed in order to explore if a participation bias in favor of higher
income groups exist. Such a bias might not to be an obstacle for participation of women per se, but it might be detrimental to female
participation in general.

B. lot 2}] Ownership per RES-E by gender.
Source: Own calculation, see Appendix.
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5. Discussion
Based on both citizen participation in RES-E literature as well as
research on gender and energy, the paper examined whether a gender difference in the involvement in citizens’ participation schemes
in RES-E exists. In order to explore differences, eleven hypotheses
from research on gender differences caused by institutional and
cultural conditions were derived and tested by conducting a pilot
study. First of all, the results reveal statistically signiﬁcant gender
differences in the average ownership rate in citizen participation
schemes, the average investment sum and leadership positions.
In contrast, the ﬁndings on gender differences in the amount of
capital assets invested per capita are inconclusive. Thus, this pilot
study does not provide evidence on the existence or non-existence
of gender-related differences in individual preferences for involvement in citizen participation schemes in RES-E. But the results give
an indication of the existence of cultural, social and political factors
affecting gender differences in participation in RES-E operated by
citizens’ associations.

5.1. Tax legislation
The gender wealth gap in Germany is about 30%, i.e. compared
to men’s wealth, women accumulate 70% ([72], p. 160). Since a
ﬁnancial contribution by equity is the key to joining a citizen participation scheme in RES-E, the differences in total ﬁnancial interest
acquired by women and men are explained by this gap. But results
also show that the gender gap in capital investment is even larger
than the gender wealth gap – compared to men’s mean investment, 23 percent is provided by women. Therefore, on average the
gap between the mean investment of women and men measured
as a proportion of women’s investment sum compared to men’s is
even greater than the gender wealth gap.
One might argue that this gender ratio in participation is biased
because it might be that shares are formally held by men but informally by spouses. Thus, regarding civic participation in renewable
energy, questions about wealth distribution between spouses have
to be raised. A lot of research has been done about it in recent
years. From a methodological point of view, this research is quite
challenging, especially in regard to data-gathering. In most of the
datasets providing data about wealth distribution the household is
the elementary unit because it is assumed that income and wealth
are equally distributed at the household level. But several studies
refute this assumption [50,51,71,74,80]. Therefore, an explanation
for the gap between the gender ratio of investment volume in
citizen associations and the gender wealth gap might be the distribution of assets within couples.
On the basis of the SOEP data, a gender wealth gap between
spouses to the average amount of 46,000 Euro is revealed. On average married women accumulated only 64 per cent of the amount of
wealth accumulated by married men. Thus, the gender wealth gap
is even larger within couples than in general ([46]; [84], p. 680).
The larger gender wealth gap within couples is on the one hand
explained by the commensurable trend that on average women
marry relatively older and relatively higher educated men. In consequence, on average men possess more wealth at the time of
marriage ([84], p. 670–1). But for the most part, this distribution
is inﬂuenced by income taxation. In Germany, married couples are
taxed jointly by the so called income splitting. That means that the
spouses’ incomes are added up. Half of this sum is assigned to each
spouse for tax purposes. In consequence, no incentive is provided
to transfer assets to the spouse with lower income since the actual
allocation of assets between spouses does not matter for income
taxation.

Studies from Great Britain show that a reform of the income tax
system from joint to independent taxation provide an incentive to
transfer assets to the spouse with the lower marginal tax rate in
order to reduce the household’s tax burden: “We estimate that a
10 percentage point differential in spouses’ marginal tax rates leads
to a 2.6–3.1 percentage point increase in the share of investment
income allocated to the spouse with the lower marginal tax rate.”
([52], p. 1990) More recent studies conﬁrm these ﬁndings for Great
Britain [74] and Canada [53]. Actual ﬁscal law provides no incentive
to transfer shares of renewable energy plants to the spouse with
lower income.
Of course, these studies only refer to the de jure and not to the
de facto distribution of wealth within couples ([46], p. 72). But the
de jure distribution of shares between couples is of special importance since decision and control rights are dependent on the de jure
ownership, the de facto one is formally irrelevant. In this regard it is
quite interesting that some of the interviewed persons mentioned
that shares formally held by men but informally held by spouses in
order to argue that the mere ﬁgures are biased. On the other hand,
only two out of 26 citizen participation schemes report couples as
shareowners within our sample. In general, citizen participation
associations in RES-E are reluctant to allow for couples as shareowners due to formally undeﬁned distribution of vote and control
rights.
5.2. Occupational segregation
Moreover, the results show that women participate far less than
men in the decision-making bodies of citizen-owned RES-E. This is
quite interesting since executive activities consist mainly of business tasks. Evidence from research on women’s entrepreneurship
reveals that there are differences in access to capital, networking
behavior and business performance ([54], p. 325). Overall, the rate
of female employees is rather small although the biggest share of
occupations within the renewable energy branch is also administrative. It is argued that this is the reason why the low female
participation rate within this branch cannot be explained by its
supposed above-average technical orientation ([63], p. 111–3). Of
course, there are many reasons for these gender differences that
are complex as well. A great deal of these reasons is rooted in
individual motivation, i.e. self-perception, self-consciousness, etc.
But reasons are also rooted in structural gaps. The gender segregation of the labor market seems to be of special importance. There
are many initiatives in Germany to break this segregation up, the
so-called MINT initiatives that aim to draw girls’ and women’s
interest in mathematics, informatics, sciences, and engineering.
But employees’ interest, perceptions, attitudes, etc. are only one
side of the coin, employers’ expectations, experiences, etc. are the
other. Overall, both sides are inﬂuenced by structural factors like
socio-economic or cultural ones ([55], p. 574; [56]).
Moreover, executive boards in citizens’ associations are mainly
run by unpaid volunteers. Therefore, this new kind of business
is similar to the German sports system where women are also
underrepresented in executive bodies [57]. Reasons for this underrepresentation are manifold [58]. “As the results of the “Women
taking the lead” has shown, one precondition of becoming a leader
in a German sports organization is a long and continued commitment to sport and sports organizations.” ([57], p. 113) Thus,
a precondition of taking part in executive boards in renewable
electricity production might be either experience in business or
experience in technology. Furthermore, the research about the
women in sport organizations also indicates the importance of
female role models ([59], p. 209).
Moreover, contextual factors like the gender wealth gap or occupational segregation also inﬂuence women’s and men’s investment
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behavior. The study shows that women are more likely to participate in eG than in GbR. As presented, these corporate forms differ
particularly in terms of liability. The hypothesis was derived from
literature explaining gender differences in investment behavior by
individual attitude. But this explanation alone falls short: “Financial risk tolerance is no doubt related to how ﬁnancially vulnerable
one would feel if the investment were to fail. [. . .] It is very difﬁcult
to separate gender differences in ﬁnancial risk tolerance from the
broader conditions that women and men face in society, such as the
glass ceiling at work, the gender wage gap, and gender norms that
place ﬁnancial matters in the realm of male expertise.” ([45], p. 94)
Therefore, it seems that the corporate form eG better ﬁts women’s
agency to involve in RES-E.
5.3. Gender gap in RES-E: contextual factors
Thus far, the discussion has shown that the gendered social
distribution of both paid and unpaid labor shape women’s and
men’s agency and capabilities to participate in RES-E differently.
Two structural outcomes of this gendered distribution of labor are
of special importance in terms of citizen participation schemes in
RES-E: the gender wealth gap and gendered occupational segregation. Thus, the question about the sources of the social distribution
of labor remains. Within the discussion they were traced back to
social institutions like tax law. Cooke [21] argued that the distribution of paid and unpaid work, and thus relative gender, class
and other group inequality, is mainly structured by governmental
policies: education policies, labor regulations, social insurance programs, public and private transfers, and tax and family law ([21],
p. 14). Thus, citizen participation schemes in RES-E do not emerge
independent of the institutional context but reﬂect it in terms of
their social outcomes. The assumption of the egalitarian democratic
ideal has to be replaced by a more realistic one based on the “institutional equality frame that structured relative gender, class, and
other group equality in paid and unpaid work” ([21], p. 3).
Some scholars propose to institutionalize so called ‘earnercarer’ policies that strengthen both employment incentives for
women and care incentives for men [76]. Other scholars challenge the view that an institutional approach alone will be able
to implement greater gender equality in terms of employment as
well as the distribution of paid and unpaid employment. Charles
and Bradley [60] put an emphasis on the inﬂuence of the cultural
force of the gender ideology: “The segregative effect of genderessentialist beliefs is intensiﬁed [. . .] by a strong Western cultural
emphasis on individual self-expression and self-realization that
has been diffusing worldwide since World War II [. . .] Because gender remains so central an axis of human identity, we argue that
self-expressive value systems tend to encourage the development
and enactment of culturally masculine or feminine afﬁnities.” ([60],
p. 925–6) In this paper, women’s low participation in leadership
positions in citizen participation schemes was also traced back to
cultural factors.
Against the background that the gender investment gap in citizen participation schemes in RES-E is even higher than the gender
wealth gap, it seems that both institutional and cultural factors
not only reinforce but also strengthen gender inequalities because
they accelerate each other. It is this interdependency of institutional and cultural factors that make gender relations a speciﬁc
matter within energy transformations. But both institutional and
cultural forces are not necessarily detrimental to gender equality.
Charles and Bradley [60] for instance point out that “economic
modernization does not have the degendering effect that modernization scholars expect because realization of any preference
for lower-paid female-typed careers is more constrained (and less
culturally legitimate) under conditions of greater scarcity.” ([60],
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p. 659) Thus, this paper identiﬁed the causal mechanism between
institutional and cultural context and social outcomes in regard to
citizen participation schemes in RES-E. Whether these factors are
detrimental or favorable to gender equality, in terms of citizen participation schemes in RES-E, is context dependent. Further research
on women’s and men’s participation in other contexts is needed in
order to provide additional and more concrete knowledge about
the scope and nature of the identiﬁed causal mechanism.
6. Conclusion
Against the background of both claims to intensify interdisciplinary research on energy policy [61] as well as to pay more
attention to the micro-scale socio-economics of energy technologies [15], this paper argues that research on citizen participation
schemes in RES-E needs to integrate the broader social, cultural and
political contexts, since these shape individuals’ agency and capabilities to participate. To date, the focus of the literature on citizen
participation schemes in RES-E has been solely on the investors
and their investment decision. In order to estimate both social outcomes as well as social conditions of citizen participation schemes
in RES-E the paper goes beyond this focus and explores why men
are more likely to engage in these schemes. As result, it identiﬁed a
causal mechanism between institutional and cultural context and
gendered social outcomes in terms of citizen participation. Since
this causal mechanism is context-dependent the actual results of a
gender gap in participation are only valid in the German context.
Further research is needed in order to reveal the gender ratio in
citizen participation schemes in RES-E in other contexts.
In general, the paper revealed that approaches to citizen participation schemes in RES-E focusing only on technical and economic
aspects fall short. A social science perspective is also needed in
order to complement research with knowledge on both social conditions as well as social outcomes of these schemes. Moreover, the
results show that citizen participation schemes in RES-E do not fulﬁll the claim of egalitarian democratic ideal per se. In the German
case, it reveals that some kind of ‘countervailing’ power is needed
in order to avoid a social imbalance in terms of the social distribution of beneﬁts and costs of RES-E. A solution might be to gain more
knowledge about the inﬂuence of different stakeholder groups [62]
and to create policies in order to strengthen those stakeholders
whose agency and capabilities in terms of ‘regular’ participation
are constrained.
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