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This paper contributes to the discussion about the importance of different energy community (EC) characteris-
tics. Based on a questionnaire to the members of solar ECs in Sweden, it investigates (1) to what extent EC
members agree with the established view of the “ideal” energy community, as described in previous literature,
and (2) to what extent the studied ECs match the characteristics of such an “ideal” energy community, according
to their members. The analysis addresses six dimensions: process, outcomes, place, interest, organization, and
social interaction. The results show that EC members confirm the importance of member involvement (process),
shared interests (interest), and a sense of togetherness (social interaction) but do not find either geographical
proximity (place) or spending time with other members (social interaction) particularly important. The studied
ECs score low on both actual and desired member participation in management (process), decision-making
(organization), and other community-related activities (social interaction). Based on the results, we argue that
ECs with environmental aims are less dependent on member engagement and social interaction than socially
motivated ECs and also less likely to create conflicts of interests with local communities than economically
motivated ECs; that allowing non-local membership does not necessarily interfere with securing local benefits;
that local anchoring matters but does not necessarily require geographical proximity; and that a sense of com-
munity can be based on a common mission rather than on social interaction. Overall, this indicates that a more
nuanced view on aim, place and engagement is warranted.

characteristics of an EC [4]. Nevertheless, there is a tendency among
both researchers and policymakers to advocate an “ideal” EC, which,

1. Introduction

The energy sector needs to manage a rapid transition to contribute to
the mitigation of climate change. Within the European Union, con-
sumers have been put forward as key actors in the energy transition, and
energy communities (EC) have been introduced as a solution to engage
citizens in the increasingly decentralized energy market [1]. The Euro-
pean Commission defines ECs as “collective actions of citizens coming
together to participate in the energy system, taking ownership of their
energy consumption” [2], and sees them as a means to not only accel-
erate a transition to a low-carbon energy system, but also democratize
the energy system.

In essence, ECs bring citizens together to invest in, own and maintain
renewable energy technology [3]. However, the academic literature is
still struggling to find a more specific common understanding of the key
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according to descriptions in academic literature as well as policy doc-
uments, is owned by its members, involves and gives decisive power to
individual citizens in setting up and running the EC, provides benefits to
a broad set of stakeholders, is based on social relationships, and is bound
to a particular geographical location [4,5, cf. also 10,11,14] (for a more
elaborate discussion, see Section 2.3).

However, ECs can, in practice, take different forms, for example as
energy cooperatives owning wind power plants, independent market
aggregators, and neighborhoods jointly owning battery storage [6].
They can also have different organizational and decision-making
structures [4]. In this context, earlier research discusses the impor-
tance of recognizing national variations and considering the historically
and geographically conditioned character of energy communities
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[7-10]. This implies that what is ideal in one setting might not be ideal
in another setting, even within the same country. However, while there
are case studies describing what ECs might look like in different coun-
tries, for example Germany [11,12], Italy [9,13,14], Spain [15] and the
UK [16,17], there is a lack of empirical studies investigating the
perceived relative importance of different characteristics in different
national settings. Consequently, we do not know to what extent con-
clusions and policy recommendations from earlier literature apply to
other contexts. This might have produced a bias in the current under-
standing of what an energy community could and should look like.

Moreover, while there are previous studies of ECs in Sweden
[18-23], none of these explicitly target EC members. Instead, they are
based mainly on interviews with EC board members or representatives
of public organizations engaged with the studied ECs [18,20,23] or on
questionnaires addressed at general citizens [24,25]. Thus, the current
understanding of which EC characteristics Swedish EC members value is
limited.

Against this background, the overall aim of this paper is to provide a
complementary and possibly contrasting view on energy communities
by presenting new empirical evidence from a study of solar ECs in
Sweden. More specifically, we use data from a questionnaire to the
members of three solar ECs in Sweden to answer the following research
questions:

(1) To what extent do EC members in Sweden agree with the estab-
lished view of the “ideal” energy community, as described in
previous literature?

(2) To what extent do the studied ECs match the characteristics of
such an “ideal” energy community, according to their members?

In the following section, we describe our research design and data
collection methods. We also describe and operationalize the framework
we used to analyze the data. This consists of six key dimensions that
summarize how seminal contributions to the EC literature have
described the ideal energy community. We then present the results along
these six dimensions. Finally, we discuss the implications of the results,
stressing the need for additional perspectives on aim, place, and
engagement in relation to energy communities.

2. Methods and data

This paper is based on cross-sectional survey research, using quan-
titative data from a questionnaire sent to the members of three solar ECs
in Sweden. Complementary data were collected for other parts of the
project through interviews, document studies (primarily EC statutes),
and gathering of information from the communities’ web sites. These
data are in this paper mainly used to provide context to the question-
naire results.

The choice to study solar communities in Sweden can be described in
terms of a “maximum variation” logic [cf. 26], in which the addition of
new cases in a field of study is seen to make useful additions to the total
stock of knowledge. In line with this, the study aims to provide a com-
plementary — and potentially contrasting — view on energy communities
as compared with previous studies rather than findings that are gener-
alizable to other empirical settings.

In this regard, Sweden is an interesting empirical context for study-
ing energy communities, considering the co-existence between cooper-
ative and individualistic tendencies in Swedish society. On the one hand,
Sweden has a long tradition of cooperative action, for example evi-
denced by producer and consumer cooperatives in the agriculture, for-
est, housing, finance, IT infrastructure, and education sectors [27]. A
study of European citizens’ preferences and attitudes towards, among
other things, different EC designs also showed that respondents from
Sweden were more likely than the average respondent to think that
other people would try to be fair and helpful [24], indicating a high
degree of trust in others. It would, therefore, not be surprising to find
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cooperatives (and other forms of communities) in the energy sector as
well. On the other hand, Sweden is one of the most individualistic
countries in the world according to the World Value Survey', which
could indicate a limited interest in actually doing things together with
others. A few studies also seem to indicate that Swedish citizens might
be less interested in joining energy communities than citizens of other
countries [24,25]. Moreover, most papers on solar energy communities
are based on US cases [for some recent examples,see 5,28,29,30],
making this study a potentially valuable contribution to the existing
stock of empirical cases on this specific technology. While three earlier
studies from Sweden (partly) concern solar ECs [19,20,23], none of
them discuss the issues covered in this paper.

2.1. Target group selection

The study was originally designed as a total survey, intended to cover
all members of solar ECs in Sweden. However, as there is no national
registry of members of energy communities, we had to define and
identify the target population ourselves. This was done by the authors in
another work package in the same research project. We first compiled a
list of active solar ECs based on the Swedish firm registry and databases
on green electricity certificates and guarantees of origin provided by the
Swedish Energy Agency. This resulted in the identification of 13 solar
ECs.

As a second step, we needed to identify the members and get their
contact information to be able to send out the questionnaire. This proved
to be difficult. Since the member registries of the identified ECs were not
openly available, we had to rely on the cooperation of the EC boards.
During a previous interview study, we asked board representatives of all
the identified ECs if they would be willing to send out the questionnaire
to their members on the project’s behalf. Those that agreed were
included in the study. As discussed further in Section 2.6, this self-
selection approach is a potential limitation of the study. Within the
self-selected target group, we did not do any further sampling but asked
the boards to send the questionnaire to all members.

The final selection included three ECs (see also Table 1):

m ECI was initiated in 2008 by a municipally owned energy
company, which asked its customers if they wanted to form a
solar community and invited them to information meetings.
There was a large interest, and the EC was formally founded in
2009 with the objective to invest in solar power in the region.
The municipal energy company helped set up the EC and build
the first plant but has had a more passive role after that; it is a
member and buys the electricity from the plants. So far, the EC
has built seven plants with a total installed capacity of 620
kWp, which are owned by the EC and funded through member
investments (share ownership) and reinvested profits from
electricity sales. The plants are located in different parts of the
municipality, some on roofs and others on the ground. Until
2019, all profits were reinvested in new solar plants. Now,
members either receive an annual dividend or an electricity
price discount.

m EC2 was also initiated by a municipally owned energy company
with the purpose of expanding solar power and, more specif-
ically, contributing to achieving the municipality’s political
goal to have at least 10 % solar power in the electricity mix. The
municipal energy company first considered building its own
solar park but could not match its owners’ profit margin re-
quirements. It therefore decided to set up a solar community
and sent out a prospect to citizens offering them to buy shares.
Since the shares did not sell quickly enough, it was decided to

1 See the Inglehart-Welzel World Cultural Map - World Values Survey 7 (2023). URL: http://www.

worldvaluessurvey.org/) (accessed. 2023-03-20).
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Table 1
Information about the three solar communities that are included in the study.
EC1 EC2 EC3
Year of 2009 2014 2020
foundation
No. of members 250 291 140
No. of plants 7 2 1
and total (0.6 MW,) (0.5 kW,) (2.7 MW,)
installed
capacity
Ownership Share ownership Share Share ownership
model (individuals and ownership (individuals and
companies) (individuals companies)
and
companies)
Number of ca 600 ca 1500 ca 11,000
shares
Member SEK 5000/share SEK 3000/ SEK 1100/share
investment share
Economic 2009-2019 Annual Cost price
model” Re-investment dividend (ca SEK 0.22/kWh at
>2019 (SEK 350/ the time of writing, as
Annual dividend year) compared with a
(SEK 350/year; consumer electricity
SEK 500/year price of ca SEK 0.75/
from 2021) kWh; each share gives
or ca 100 kWh per year)
Electricity price
discount
(SEK 0.07/kWh
in 2019)°

 Re-investment implies that all profits are retained within the EC and used for
investments in new solar plants. Members do not receive any financial benefit.
Annual dividend implies that members get a yearly payback per share. The
amount is normally proposed by the board and decided by the annual meeting (i.
e. the members). Electricity price discount implies that members can buy elec-
tricity from the energy company that buys the electricity from the EC’s plant(s)
at a lower price than the normal consumer price for electricity. There can be
restrictions on how much electricity a member can buy based on the member’s
share ownership, its total electricity consumption or both (although that is not
the case with EC1). Cost price implies that members can buy solar electricity from
the EC’s plants at cost price, which typically is lower than the standard consumer
price for electricity. There can be restrictions on how large a share of the total
consumption a household can cover by this arrangement, typically 80 %.

divide the project into stages, and the municipal energy com-
pany also bought shares (as a member) to make sure that the
first stage could be realized. The first plant (250 kWp) was built
in 2017 on a landfill, which was not possible to use for other
purposes. A second plant (280 kWp) was finalized in 2020. The
plants were fully funded by member investments (share
ownership) and are owned by the EC. The development and
construction of the plants was managed by people from the
energy company. The economic model is a dividend per share,
both for tax reasons and to make it possible for anyone any-
where to buy shares.

m EC3 was also initiated by a municipally owned energy com-
pany, which had received a directive from its owner to develop
solar power. It first considered building its own solar park, but
the payback time was considered too long. Later, the manage-
ment team did a study visit to an established EC and copied its
organizational model and statutes. The EC was founded in
2020, and the plant (2.7 MW) was built the same year on land
acquired from the municipality, which is located on the out-
skirts of the town, close to a motocross arena. The plant was
funded by member investments (share ownership), and plant
ownership was transferred from the municipal energy company
to the EC when the plant was taken into operation. At the point
of writing, the permit process is underway for a second plant.
The members pay the cost price for the solar electricity their
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shares generate, which is lower than the normal consumer price
for electricity.

2.2. Questionnaire and respondents

Data was collected through self-completion of a web-based, struc-
tured questionnaire. We piloted the questionnaire on some people who
work with solar parks and some members of ECs that were not included
in the study. This increased the validity of the study by ensuring that the
respondents would understand the questions the way we intended. The
questionnaire was then distributed through the boards of the three ECs.
A link to the questionnaire was forwarded by them via email to all the
community members at that time (ca 680 people). The potential re-
spondents were informed about their rights, that participation was
voluntary and anonymous, how their responses would be managed, and
who they could contact if they wanted more information or wanted to
withdraw from the study. After sending out one reminder, we received
366 responses, after which we closed the questionnaire.

As Table 2 shows, the overall response rate was about 54 % (with
some variations between the three ECs). The respondents were pre-
dominantly men, which corresponds well with the information the
boards provided about their members. Overall, almost 75 % of the re-
spondents were >50 years old (EC1: 81 %; EC2: 64 %; EC3: 69 %). A

Table 2
Questionnaire respondents with demographic information.
Name Responses Gender  Age Housing Investment
(response (SEK)
rate)
EC1 104/250 F: 26 % 18-29:1 House: 83 % Min: 1000
(41 %) M: 77 % Apartment: Max: 300000
% 30-39: 2 15 % Median:
% Other: 2 % 10000
40-49: 13
%
50-59:16
%
60-69: 27
%
70+:42%
EC2 181/291 F: 27 % 18-29: 4 House: 67 %  Min: 1000
(56 %) M: 72 % Apartment: Max: 500000
% 30-39: 11 32% Median:
na.:l1 % Other: 1 % 12000
% 40-49: 21
%
50-59: 20
%
60-69: 22
%
70+:22 %
EC3 81/140 F:11 % 18-29: 0 House: 66 % Min: 1000
(57 %) M: 87 % Apartment: Max: 250000
% 30-39: 6 34 % Median:
na.:l % Other: 0 % 17000
% 40-49: 14
%
50-59: 16
%
60-69: 20
%
70+:33 %
Total 366/681 F:25% 18-29: 2 House: 72 % Min: 1000
(54 %) M: 75 % Apartment: Max: 500000
% 30-39: 7 27 % Median:
na.:1 % Other: 1 % 10000
% 40-49: 17
%
50-59: 18
%
60-69: 25

%
70+:31 %
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majority of them live in houses (especially EC1). The median investment
ranged from SEK 10,000 (EC1) to SEK 17000 (EC3), with large varia-
tions within each EC. No statistical analysis was made to determine if
responses differed between demographic groups.

The questionnaire contained three sets of questions: (1) general in-
formation about the respondent, (2) questions about the respondent’s
current and desired future involvement in management tasks and
community events, and (3) questions about the respondent’s perception
of what an ideal solar community would look like (e.g. preferred orga-
nizational models). In this paper, we primarily use the responses to four
of the questions:

a) How important were the following motives for your decision to
become a member in a solar community and/or buy shares in a solar
plant through a solar community? (Several sub-questions that
covered different types of economic, societal, technological, social,
and environmental motives.)

b) How important do you think the following aspects are for a solar
community to work well? (Several sub-questions that covered a va-
riety of different aspects.)

¢) To what extent have you done the following in the solar community
you are a member of? (Several sub-questions that covered different
types of engagement.)

d) To what extent would you like to do the following in the future?
(Several sub-questions that covered the same types of engagement as
in question c.)

The replies to question (b) provided data to address RQ1, i.e. the
members’ views on the characteristics of an ideal energy community as
described in previous literature. Questions (a), (c) and (d) addressed
RQ2, i.e. to what extent the studied ECs match these characteristics. In
the following section, we elaborate more in detail on how we used these
questions, and some additional data from the questionnaire,” to analyze
different dimensions of an ideal EC (as described in previous literature).

2.3. Framework and operationalization of key dimensions

The survey results were analyzed using a framework that draws on
previous literature on energy communities and solar communities. The
included dimensions capture most of the ways in which previous liter-
ature has understood the concept of ‘community’ in relation to energy
systems, as described in the comprehensive review conducted by Bau-
wens et al. [4].°

We took our departure in two seminal contributions to the literature,
which considering their citation impact seem to have had a decisive
influence on the current understanding of what an ‘ideal’ EC should look
like. First, Walker and Devine-Wright [32] highlight the importance of
considering both procedural justice and outcome (distributional) justice.
Consequently, their framework includes a process dimension, which fo-
cuses on who initiated and manages the EC, and an outcome dimension,
which accounts for who the beneficiaries are in economic and social
terms [32]. Second, Walker et al. [33] distinguish between Communities
of Place and Communities of Interest. From this distinction, we adopted

2 Additional data that were used were opinions about different economic models, different types of
company co-ownership, and different types of decision-making models as well as postal code data
provided by the respondents.

3 Most notably, our framework does not cover Bauwens et al.’s [4] technology dimension, i.e. the
“sharing of a technological device that materially connects members” (p. 4), since this is connected
mainly to local distribution grids or shared storage, which is not in focus in our cases. Similarly, we
exclude Hicks and Ison’s [31] technology scale spectrum, which refers to how the energy plant aligns
with the local community’s needs and motives, considering the relative small scale of solar installations
(as compared with wind, which is their main focus). We also do not explicitly consider Bauwens et al.’s
actor dimension, i.e. “explicitly named individuals, groups or organizations that comprise the desired

‘community’” (ibid.), since we did not find research discussing this from an ‘ideal EC’ point of view.
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a place dimension, focusing on geographical proximity, and an interest
dimension, focusing on the importance of common interests. To these
four dimensions we added an organization dimension, focusing on as-
pects such as ownership and decision-making model, which are high-
lighted in the literature as defining characteristics of both solar energy
communities and ECs in general [5,15,34]. We also included a social
interaction dimension, considering the emphasis put in the literature on
social capital and trust [cf. 4].

In the following, we elaborate more on the six dimensions and
describe how previous literature has described what an ideal EC would
look like in relation to each of them. We draw especially on Walker and
Devine-Wright [32], Walker [35] and Hicks and Ison [31], which are
seminal papers that express clear views on the characteristics of “ideal”
(or “strong”) energy communities. We also describe how we oper-
ationalized each dimension in the questionnaire. The dimensions and
their operationalization are summarized in Table 3 (for more details, see
the Appendix).

2.3.1. Process

Walker and Devine-Wright [32] define their process dimension in
terms of who the (renewable) energy project is developed and run by
and argue that an ideal energy community project would be character-
ized by “a high degree of involvement of local people in the planning,
setting up and, potentially, the running of the project” (p. 498). Simi-
larly, other authors emphasize that participating in planning and
developing an energy project indicates a deeper kind of involvement
than just being a member or co-investor [5,31,36]. For example, in the
framework developed by Hicks and Ison [31], early and extensive
community engagement is one of the attributes of an ideal energy
community. In this regard, Bauwens et al. [4] describe how under-
standing ‘community’ as a process highlights “a distinctive way of acting
characterized by a high degree of voluntary and collaborative involve-
ment in energy projects by ordinary people” (p. 2).

To operationalize the process dimension, we looked to the literature
to identify different types of engagement that community members can
display apart from making an investment. Some authors mention plant
installation and other types of direct work as a possible form of
involvement in setting up an EC [15,37]. However, since our previous
interviews with board members had revealed that almost all Swedish
solar energy communities had used project developers or other in-
termediaries (most notably municipal energy companies) to plan and
build their solar plants, this was not a relevant question in this particular
context.” Instead, we focused on the management of an EC once it has
been established, distinguishing between members with managerial
functions and members without such functions [12]. To address RQ1, we
asked the respondents how important they think it is for members to
participate in the organization and leadership of the community (e.g.
through board or committee work). To address RQ2, we asked them
whether they had been part of the board (as a chairperson, member or
alternate) or taken on other management task(s) in the community (e.g.
meeting organization or other activities), and to what extent they would
like to take on such management tasks in the future.

2.3.2. Outcome

The outcome dimension refers to who the project is for or how the
economic and social benefits are distributed, spatially and socially
[32].° Walker and Devine-Wright [32] state that for an EC project to be
considered ideal, it should come with “collective benefits to the local
community (p. 498) [cf. also 4,17,39]. Similarly, Hicks and Ison [31]
consider “communal” distribution of financial benefits a key charac-
teristic of a strong community [29].

4 In addition, previous research has shown that one reason for engaging with an EC can be to avoid
any effort related to system installation [5].

5 Other authors define energy justice in terms of both benefits and “burdens” [cf., e.g., 38].
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Table 3
Summary of framework dimensions and their operationalization.
Dimension ‘Ideal’ as described in previous  Operationalization®
literature
Process m High degree of member  Perceived importance of
involvement in EC member participation in
planning and organization and leadership
management (RQ1) — questionnaire
Actual and desired future
participation in board or other
management tasks (RQ2) —
questionnaire
Outcome m Fair distribution of Opinions about five different
benefits between economic models (RQ1)
members —questionnaire
m Value creation for local Perceived importance of
society creating value for the local
m Collective benefits community (RQ1) —
rather than individual questionnaire
benefits Importance of economic
(individual) motives vs
societal/environmental
motives (RQ2) — questionnaire
Place m Geographical proximity ~ Perceived importance of
between members member-member proximity,
m Geographical proximity member-plant proximity, and
between members and plant location (RQ1) —
plant (incl. Local questionnaire
ownership) Opinions about local/non-
= Plant location withlocal ~ local company co-ownership
connection (RQ1) — questionnaire
Actual proximity and plant
location (RQ2) - postal codes
(from questionnaire) and
information from the boards
Interest m Shared values and Perceived importance of
interests similar values and shared
m Transformative- interests (RQ1) -
collective (rather than questionnaire
instrumental- Motives to become members
individual) motives in an EC (RQ2) —
questionnaire
Expressed interest in solar
energy, renewable energy,
and energy in general (RQ2) -
questionnaire
Organization = Member ownership Opinions about company co-
ownership (RQ1) -
questionnaire
Ownership model (RQ2) —
information from the boards
m Inclusive/democratic Perceived importance of
decision-making member involvement in
principle strategic and operative
decisions (RQ1) —
questionnaire
Opinions about two different
decision-making principles
(RQ1) — questionnaire
Actual and desired future
participation in decision-
making (RQ2) — questionnaire
Social = Sense of unity or joint Perceived importance of a
interaction identity sense of togetherness (RQ1) —

= Member interaction

questionnaire

Importance of social motives
(RQ2) - questionnaire
Perceived importance of joint
EC activities and spending
time with each other (RQ1) —
questionnaire

Actual participation in joint
EC activities (RQ2) —
questionnaire

2 For more details (including questionnaire items and scales), see Appendix.
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Our operationalization includes both the internal distribution of
benefits within the EC and the distribution of benefits between the EC
and other stakeholders. Regarding internal distribution, the literature on
solar communities distinguishes between two main economic models for
distribution of profits (hereafter referred to as “economic models” for
short) (or “payment structures” [40]) that determine what kind of
benefits members get: electricity models, where members get electricity
from the solar plant, and investment models, where members get a
financial return on investment [5,41].6 To these main models can be
added a reinvestment model, where revenues are kept by the EC and can
be used to build new plants [47]. While the literature does not seem to
have any clear preference for any of these models, as long as they result
in a fair distribution of benefits between the members, the investment
model comes closest to the ideal of collective benefits, as described
above, considering that individual members receive no financial benefit
from their investments. To investigate the members’ views on the rela-
tive advantage of different models (RQ1), we asked them about their
opinions about two electricity models (price discount vs. price pre-
mium), two investment models (monthly bill discount vs. yearly divi-
dend), and one re-investment model.

The literature considers it important that the benefits generated by
an EC are shared with local people and organizations beyond the EC
members [29,32,33,48-50]. For example, ECs can engage local com-
panies to build or operate the plant or provide other employment op-
portunities [15-17,32,33,35,39,47,51], or a community fund can be set
up to be used for various purposes [4,31]. It is also considered beneficial
if the EC makes use of sites that cannot be used for other purposes (e.g.
“brownfield” sites) [39]. To investigate whether this view was supported
by the members (RQ1), we asked them whether they think it is impor-
tant for an EC to work well that the solar plant creates value for the local
community as a whole (and not only for the members). To study their
actual interest in providing communal values (in relation to RQ2), we
asked them to assess the importance of different motives for them to
become EC members. We here assumed that a dominance of economic
motives would indicate a preference for individual benefits, whereas
societal/environmental motives (including a wish to contribute to the
local community) would indicate a preference for collective benefits.

2.3.3. Place

As stated by Peters et al. [39], “[l]ocation is a critical feature of any
community solar project” (p. 361). This puts place at center stage. In
both academic literature and policy documents, geographical (or
spatial) proximity is, implicitly or explicitly, considered an important EC
characteristic. Indeed, most EC definitions include the connection to a
specific geographical area [4], and this is also common in literature on
solar energy communities [5,29,36,40].

While Hicks and Ison [31] mainly focus on the engagement of local
actors in general, we operationalize the place dimension by looking at
three different aspects that the literature has described as important
features of ECs. First, some literature assumes that members live or work
in the same place or in other ways are connected to a specific area
[4,12,29,33,36,44], which is seen as a precondition for a high degree of
engagement and social interaction [11]. Second, some literature stresses
the location of the members in relation to the EC’s plant(s)
[4,29,33,40,46], arguing that the involvement of local people will create
a sense of ownership and control and, thus, increased legitimacy and
project acceptance [32,35,39,52]. Some ECs even formally restrict

© In electricity models, members get electricity from the solar plant, either at a discount price as
compared with the normal electricity price (sometimes at no cost) or at a price premium [15,17,40,42].
In investment (or revenue-based) models, the electricity from the plant is sold to the grid, either at the
spot market or through power-purchasing agreements [17]. Based on these revenues, members get a
financial return on investment that is proportional to their shareholding, either in the form of a dis-
count of the electricity bill (sometimes referred to as “virtual net metering” [43]) or as an annual

dividend [17,42-46].
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membership to people living close to the plant [46]. Here, local
ownership is considered especially important [31,33,53], as it means
that people in the local community have a direct financial stake in the
project [4]. Third, some suggests that it is an advantage if the EC’s plant
is built on a piece of land or a building that has a clear local connection,
for example a school or another public building) [11,17,39,43].

To understand the importance of this characteristic (RQ1), we asked
the members how important they think it is for a solar community to
work well (a) that members live close to each other (in the same town or
similar), (b) that members live close to at least one of the community’s
solar plants, and (c) that the plant is located on a land/building with a
clear connection to the local community (e.g. a school or a municipally
owned property). To capture the importance of local ownership, we
included a question about company co-ownership, asking the re-
spondents whether different types of local and non-local companies
should be allowed to own shares (and, thus, become members) in an EC
or not.

To study to what extent the ECs aligned with the first two proximity-
related characteristics (RQ2), we asked the respondents to provide their
postal codes, which we compared with postal code maps (available via
Google maps) and the actual location of the plants (identified via sat-
ellite images in Google maps). To determine whether the plant had a
clear local connection, we used information provided by the boards.

2.3.4. Interest

The literature suggests that the concept of a community implies that
members to some extent share values, interests, or “ways of thinking and
living” [4; cf. also 18,39]. This applies even if an EC is started by an
external organization, such as a municipality, since it is then considered
important to make sure that citizens’ interests are integrated in the EC
[54,55]. Moreover, when members participate in shared activities
within the EC, this is likely to result in shared, internalized interest and
values over time. In line with this, Bauwens et al. [4] make a distinction
between instrumental and transformative notions of community, where
the former is composed of “aggregates of self-interested economic ac-
tors” (p. 12) and the latter by societal motives and a collective com-
munity interest.

To operationalize this dimension in relation to RQ1, we asked the
members how important they think it is for a solar community to work
well that members have (a) similar values and (b) a shared interests that
make them engage in the community. In order to study the alignment
between this expressed ideal and the ECs’ actual characteristics (RQ2),
we looked at the members’ motives to become members in an EC (as
discussed under the outcome dimension). We both investigated to what
extent members had similar motives (as this could be seen as a sign of
shared values and interests) and looked at the relative importance of
individual economic (instrumental) motives versus more transformative
societal and environmental motives. As we assumed that people
engaging in ECs might be especially interested in energy issues, we also
asked the respondents several questions to gauge their interest in
renewable energy and solar energy: if they owned their own solar plants,
if they had an electricity contract dedicated to solar or another renew-
able energy source (e.g. wind power), and whether they had ever had an
energy-related employment.

2.3.5. Organization

ECs come in many different organizational forms and governance
types [5,11,37,56]. One aspect of this is ownership, where the literature
argues that ECs should, preferably, be owned by their members rather
than by utilities or “third parties” (such as project developers)
[5,15,28,36,41,44,45]. However, it is considered even more important
that ECs are characterized by broad empowerment and democratic
control. This implies that the decision-making process should be trans-
parent [51,57] and enable active member involvement [4,11,15,40,47].
In Hicks and Ison’s [31] framework, strong communities are charac-
terized by a decision-making model where each member has one vote,
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regardless of how much they have invested, to ensure decisions are
taken in a democratic way [cf. also 5,11,12,15,47].

To operationalize this dimension in relation to RQ1l, we asked
members how important they think it is that members are involved in
strategic and operative decisions. We also asked them what they thought
about two different decision-making principles: one in which each
member gets one vote regardless of how many shares they own (i.e.
everyone has the same influence over decisions) and one in which each
share corresponds to a vote (i.e. people who own more shares have a
larger influence over decisions). As mentioned under the place dimen-
sion, we also asked the members whether they thought different types of
companies should be allowed to own shares in ECs. Regarding RQ2, we
gathered information from the statutes and the boards about how the
ECs were owned. We also asked the members about their actual
participation in decision-making, in terms of the extent to which they
had (a) participated in annual meetings (where all main decisions are
made) and (b) proposed decisions to the board and/or the other mem-
bers. We also asked them to what extent they would like to be involved
in these forms of decision-making in the future.

2.3.6. Social interaction

Finally, the literature emphasizes social relationships and interaction
as important aspects of ECs [4,39,42]. The community concept is based
on the general idea of member involvement and interaction [11,15,31],
which requires close social relationship and trust [4]. More specifically,
the literature argues that ECs can bring people together and create a
sense of unity or joint identity for their members [33,36,42,51], and that
some people find this an important motive for joining an EC [12]. The
building of social relations and local trust can also be a reason why
people support, and are willing to pay more for, local renewable energy
projects [58,59]. Taken together, these aspects seem to indicate that a
high degree of communal collaboration and unity is seen as a success
factor for ECs [42].

Our operationalization of this dimension focuses on members’ mo-
tives and their view on engagement and interaction. In order to address
RQ1, we asked the members how important they think it is (a) that the
community creates a sense of togetherness, (b) that members meet and
spend time with each other, and (c) that the community arranges
different types of activities for the members (e.g. study visits or semi-
nars). In order to address RQ2, we used the question about motives to
understand how important “doing something together with others” was
for the members’ decisions to become EC members. We also asked them
to what extent they had participated in any of the activities that their EC
had arranged (apart from the annual meetings), visited any of the EC’s
solar plants, or participated in installation or maintenance of the plant
(s). We also asked to what extent they would like to participate in these
kinds of activities in the future.

2.4. Data analysis and case comparison

Data were analyzed using a descriptive rather than hypothesis-
testing approach to match the explorative nature of the purpose. Re-
sults were first compiled for each question in the questionnaire after
which the sub-questions related to each analytical dimension were
compiled and discussed in relation to each other to form a composite
picture.

Although we do not present a separate analysis for each EC in this
paper, such an analysis was made as a service to the boards of the
participating ECs. As shown in Table 2, there are some differences be-
tween the three respondent groups in terms of response rates and de-
mographics. Despite these differences, we were not able to identify any
major differences in their questionnaire responses that could affect the
overall results of this paper. The most notable difference concerned the
share of respondents who owned their own solar plant, where EC1 had a
much larger share than the average (50 % as compared with 25 %),
possibly because a larger share of EC1 respondents live in their own
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houses. EC1 also had a larger share of respondents who had participated
in annual meetings and other activities and/or considered it important
for an EC to arrange such activities. This might be due to the fact that
EC1 is the oldest of the three ECs, which implies that there have been
more opportunities and activities for members to engage in. There were
also small differences in the respondents’ preferences for different eco-
nomic models, where EC3 respondents had a clearer preference for one
of the economic models, whereas the survey as a whole indicated that all
models but one were equally acceptable. Finally, while the overall re-
sults pointed at a preference for one of the investigated decision-making
models, EC3 respondents considered both models almost equally
acceptable.

2.5. Limitations

Although we have not observed any fundamental differences be-
tween the three ECs that are included in the study and the other ten solar
ECs we identified, for example regarding member composition or
organizational models, we cannot completely rule out potential biases
due to self-selection. Most importantly, the three selected ECs were all
initiated by municipal energy companies. These are resourceful actors
that provide much-needed technical and institutional knowledge to the
planning and installation process and, thus, reduce the risks for the ECs
as well as the need for member engagement in early development
phases. Members of citizen-initiated ECs might very well have other
preferences and perspectives on what an ideal EC would look like, which
this study cannot capture. Consequently, it would have been valuable to
include at least one citizen-initiated solar EC for comparison.

Since we were not able to obtain any information about the non-
responders, we do not know if there are any biases in the data due to
over-representation of some groups (e.g. men vs. women or older vs.
younger). This might have influenced the results (although it is difficult
to know to what extent and how when we do not know what the total
population looks like). Previous literature has suggested that different
groups might prefer different economic or governance models
[12,46,60], but the empirical evidence is so far limited. While we have
not done any statistical analyses so far to explore if such differences are
present in our group of respondents, that would be an interesting line of
investigation to pursue in the future.

As noted above, we have chosen to present the data from all cases
instead of designing the research as a comparative case study. The main
reason for this was that a preliminary analysis revealed few differences
in responses between the three ECs. However, a more detailed statistical
analysis could potentially reveal interesting differences that could be
explored further in future research.

Finally, the study is based entirely on the opinions of the members of
the ECs about what an EC should look like to work well. This implies that
we have not studied the actual performance of the ECs in economic,
social, or environmental terms. While we know that all the three ECs
have successfully built working solar plants, have high member reten-
tion and have survived for some years, we do not know whether their
investments have been profitable (some Swedish solar parks are not, at
least not under a merchant business model [61]). We also do not know if
they are environmentally or socially sustainable, for example in the
sense of contributing to cohesion in the local community (or at least not
creating conflicts). Investigating these issues further could be an inter-
esting line of research for the future.

3. Results

In this section, we will report the findings for each of the six di-
mensions of the analytical framework. To simplify the presentation, we
have created four figures that we will refer to in all sections. Fig. 1 shows
the importance of different motives for becoming a member and/or
investing in an EC. Fig. 2 shows how important the respondents think
that different aspects are for a solar community to work well. Fig. 3
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shows the extent to which respondents have engaged themselves in
specific types of activities related to the EC, and Fig. 4 the extent to
which respondents would like to engage more with these activities in the
future. In addition, some dimension-specific figures will be presented in
the respective sub-sections.

3.1. Process

A clear majority of the respondents (60 %) stated that it is important
that members are involved in organization and leadership (Fig. 2:a).
However, their actual involvement seems highly limited. About 20 %
said that they had participated in starting up their solar EC, but this
seems like a high figure considering the central role of the municipal
energy companies in all three ECs. Our interpretation of this result is,
therefore, that they meant that they had been members from the start.
Furthermore, <10 % of the respondents stated that they had ever been
board members or taken on other formal tasks in the EC (Fig. 3:a-b).
Their interest in participating more actively in such tasks in the future
was also low: the share of respondents who would prefer to be less
involved in the future, as compared with now, was higher than the share
who wanted to be more involved (ca 20 % compared with ca 5 %)
(Fig. 4:a-b). In light of these responses, it is interesting to note that the
three studied ECs are totally dependent on volunteer labor in terms of
governance and organization of activities for the members (plant oper-
ation and maintenance is outsourced).

3.2. Outcome

As expressed in the statues, the EC’s goals emphasize the promotion
of renewable energy. This was reflected in the questionnaire, where it
was clear that doing something good for the environment and contrib-
uting to the energy transition were important motives for the re-
spondents to become members in an EC (ca 90 % of the respondents
described these two motives as important, see Fig. 1:a-b). This was also
expressed in the free-text comments provided by some respondents:

“[I]tis important that solar parks are built to develop a sustainable energy
supply.”

“The only thing that matters is to increase the share of solar electricity.”

“I see it as only positive the more we are who contribute to the energy
transition. ”

Contributing to the local community and to a safe and secure energy
supply were also common motives (70 % and 77 % of the respondents
described these motives as important, see Fig. 1:c-d). This indicates a
wish to create benefits for society and not only for EC members them-
selves (see also Fig. 2:b). In comparison, to do something with others and
to reduce cost/make money were less important motives according to
the respondents (see Fig. 1:f, h-i). Of the economic motives, reducing
energy costs was the one most stressed (roughly 40 % of the respondents
described this as important), but at the same time a similar share found it
unimportant (Fig. 1:i).

That economic motives were less important than societal and envi-
ronmental motives may seem like a contradiction, considering that all
the studied ECs generated some kind of economic benefit for their
members at the time of study. However, as highlighted by Hicks and Ison
[31], motives and benefits do not always coincide — there can be unin-
tended outcomes as well as unrealized benefits.

When asked about preferred economic models, the respondents
preferred the models where they got some kind of economic benefit over
a model where they could buy solar electricity at a slightly higher price
(Fig. 5).” However, the fact that the reinvestment model was almost as
popular as a model where the member can buy solar electricity at a

7 In contrast to the overall results, EC2 respondents slightly preferred the yearly dividend model
above the other models, whereas EC3 respondents clearly preferred the solar electricity at a lower price

model.
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Fig. 1. The importance of different motives for becoming involved with an energy community.
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Fig. 2. The importance of various aspects for a solar community to work well. Note: In this context, “other activities” refers to activities apart from annual meetings
(which the communities are required by law to arrange), for example seminars or study visits.

lower price than the regular electricity price (78 % and 79 % of the also be noted that the members have already made an initial investment.
respondents describe the respective model as a good option) still sug- At the same time, it should be noted that EC1 changed its economic
gests that their own economic benefit was not in focus — they just did not model, from reinvestment to yearly dividend or electricity price dis-
like a model where electricity became more expensive. Here it should count, following discussions among members. This might indicate a
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Fig. 3. The extent to which respondents have engaged themselves in specific types of activities. Note: In this context, “other activities” refers to activities apart from
annual meetings (which the communities are required by law to arrange), for example seminars or study visits.
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Fig. 4. The extent to which respondents would like to engage in specific types of activities in the future.

change in perspective over time, or a difference in opinion between
older and newer members.

3.3. Place

A majority of the respondents (54 % and 51 % respectively)
considered it unimportant for member to live close to each other or close
to the EC’s plant(s) for an EC to work well, and <20 % considered it
important (see Fig. 2:e-f). This corresponds well to where they are
located themselves. According to our analysis of the respondents’ postal
numbers, less than half of them (37 %) live in the town or city where the
respective plants are located; those that live in the same town or city live
in different neighborhoods; and the plants tend to be placed several
kilometers away from any of these neighborhoods. The respondents also
did not consider it important that the plant was built on land or build-
ings that have a clear connection to the local society (for example a
school, a church, a town hall, or a municipally owned piece of land) (34
% considered it important and 38 % considered it unimportant, see
Fig. 2:g). This could be contrasted with the importance they gave to the
site not being possible to use for other purposes (see Fig. 2:c).

Nevertheless, almost 70 % of the respondents described that
contributing to the local society was an important motive for them to
become a member and/or investing in the EC (see Fig. 1:d). As
mentioned earlier, a clear majority also found it important that the plant
creates value for the local society and not only for the members (ca 75 %,
see Fig. 2:b), and it was important to them that the plant is built or
maintained by local companies (ca 70 %, see Fig. 2:d). That place
matters also shows in the responses to the question about whether
different types of companies should be allowed to own shares in jointly
owned plants, where the acceptance of municipally owned energy
companies and other local companies as co-owners was much higher
than of other companies (see Fig. 6).

3.4. Interest

More than 40 % of the respondents stated that it is important that
members have similar values (Fig. 2:i). Although the questionnaire did
not include any questions specifically targeting the respondents’ values
in a broad sense, it can be noted that environmental and societal mo-
tives, as described earlier, were much more important for them to
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Fig. 5. Respondents’ opinions about different economic models.
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Fig. 6. Opinions about whether different types of companies should be allowed as co-owners in ECs.

become EC members than individual economic motives (see Fig. 1). This
indicates that members have similar values related to the importance of
working for the common good rather than their own personal interests.

In addition, a clear majority of the respondents (almost 60 %)
considered it important for members to have a shared interest (which is
what brings them together in the EC) (see Fig. 2:h). Judging by the re-
sponses to some of the other questions, the respondents are more
interested than other citizens in solar PV as well as energy in general. For
example, 26 % of the respondents said that they have a solar plant of
their own (e.g. a rooftop plant on their house),® 6 % have a dedicated
solar electricity contract, and 23 % have (or have had) an energy-related
employment.

3.5. Organization

All the ECs studied are owned by their members. They all have what
we would describe as an open membership model: to become a member,
you have to buy at least one share but there are no other major formal

8 The average was influenced upwards by EC1, where the share of respondents who owned a solar
plant was over 50 %. The corresponding numbers for EC2 and EC3 were 18 % and 10 % respectively,

which is most likely higher than the Swedish average [cf. 62].

10

membership requirements. Individuals, companies, and municipalities
are all allowed as members, and members do not have to be located close
to the plant(s) (not even in the same municipality).9

The respondents thought it was important for members to be
involved in strategic and operational decisions (almost 70 % considered
this important, see Fig. 2). Ca 60 % thought that a decision-making
model where each member has one vote, which is the model all of the
three ECs currently have in place, was a good option, as compared with
40 % for a model where votes are connected to the number of shares
(Fig. 7).1°

In practice, however, the members do not seem to exert much real
influence as only 40 % have attended an annual meeting and <10 %
have put forward any proposals of their own (Fig. 3:c-d). About a third of
the respondents (32 %) had ambitions to participate more in annual
meetings in the future (Fig. 4:d), but a smaller share wanted to become
more involved in making proposals than the share who wanted to

9 Because of its economic model, EC3 requires its members to buy their electricity from the
municipal energy company that set up the EC (to get the cost price). Similarly, if members of EC1 want
to access the electricity price discount, they need to become customers at the municipal energy
company (but that is not a membership requirement).

10 EC3 respondents found both models almost equally acceptable.
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Fig. 7. Opinions about different types of decision-making models. Note: As explained in Section 2.3, “one vote per member” means that each member has one vote,
regardless of how many shares they own (as in a cooperative), whereas “one vote per share” means that members who own more than one share get a corresponding

number of votes (as in a share-owned company).
become less involved (10 % and 17 % respectively) (Fig. 4:c).
3.6. Social interaction

The results regarding social interaction were somewhat unclear.
About 60 % of the respondents said that “doing something together with
others” was an important motive for them to become EC members (see
Fig. 1:f), and about half of the respondents (45 %) stated that it is
important that there is a sense of togetherness for an EC to work well
(see Fig. 2:k). At the same time, several other motives — especially
environmental and societal ones — were described as more important for
becoming a member (cf. Fig. la-e), and <20 % of the respondents
thought that it is important for members to spend time with each other
(Fig. 2:m) or even live close to each other (Fig. 2:e).

About half of the respondents (45 %) considered it important for ECs
to arrange other activities than annual meetings for their members (e.g.
seminars or study visits) (Fig. 2:1). According to board member in-
terviews, activities such as seminars, site visits and solar park inaugu-
ration events have been arranged,'’ but a large majority of the
respondents stated that they had never participated in any of these ac-
tivities (70 %), visited the EC’s solar plant(s) (58 %), or participated in
installation or maintenance of the plant(s) (93 %) (Fig. 3:e-g). About 40
% would, however, like to participate in activities and visit plants more
in the future (Fig. 4:e-f).

Table 4

4. Discussion

The results presented in the previous section are summarized in
Table 4 along with the “ideal” EC characteristics according to previous
literature. As shown there, the members of the three solar ECs studied in
this paper agree with the literature on several of the key characteristics
of an ideal EC [cf. 4,31,32]. Most notably, they consider it important
that members are involved in planning, development, and management
(Process) and included in decision-making (Organization); that an EC is
characterized by shared member interests (Interest) and a sense of
togetherness (Social interaction); and that the EC benefits the local
community and not only the members (Outcome).

Even so, the studied ECs score low on several of these characteristics,
according to the members’ responses to the survey. Interestingly, these
are the ones connected to member participation in management,
decision-making, and other types of community activities. This seems to
suggest that members consider these characteristics important in prin-
ciple rather than in practice, which is an important complement to
earlier findings. Moreover, in stark contrast to the literature, EC mem-
bers do not find either geographical proximity (Place) or member
interaction (Social interaction) very important. It is therefore less sur-
prising that the ECs score low on these characteristics, but the
misalignment with the literature on ECs in general [cf. 4,31,32] and
solar ECs specifically [cf. 5,39] in this respect is nevertheless

Summary of results in relation to the “ideal” EC characteristics described in previous literature.

Dimension ‘Ideal’ as described in previous literature Members’ perceptions

Process High degree of member involvement in EC Member involvement is important, but their actual involvement is very limited.
planning and management

Outcome Fair distribution of benefits between members Collective environmental and societal benefits are stressed over individual economic benefits. Reinvestment
Value creation for local society is a highly accepted model alongside economic models that provide individual economic benefits to the
Collective benefits rather than individual benefits =~ members.

Place Geographical proximity between members It is important to contribute to and generate value for local society, but neither geographical proximity
Geographical proximity between members and (members or plant) nor local connection (plant) is important.
plant (incl. local ownership)
Plant location with local connection

Interest Shared values and interests Shared values and interests are important, and members have similar, mostly collective motives and seem to
Transformative-collective (rather than share an interest in solar PV and energy in general.
instrumental-individual) motives

Organization Member ownership Member involvement in decisions is important but so far limited. The one-member-one-vote model is slightly
Inclusive/democratic decision-making principle preferred over the one-share-one-vote model.

Social Sense of unity or joint identity Doing something together with others is important, as is a sense of togetherness. However, spending time with

interaction Member interaction each other is not important, and actual participation in EC activities is limited.

1 EC3 was established during the Covid-19 pandemic. This influenced its
possibility to host events and activities apart from digital meetings.

11



A. Bergek and J. Palm

noteworthy.

Taken together, we would suggest that these inconsistencies warrant
a reconsideration of — or at least a more nuanced approach to — some of
the key assumptions in the literature regarding how we understand the
role of aim, place, and engagement in relation to energy communities. In
the following, we will discuss each of these in more detail.

4.1. Aim

Previous literature has observed that ECs can be motivated in
different ways [54,63] and can have different economic, environmental,
social, and political aims [4]. The empirical evidence is, however,
limited [51,54,64], and this study makes a contribution in this regard.
When analyzing the Swedish solar ECs’ statues and the responses from
the questionnaire sent to the member of three ECs it was clear that they
aim at contributing to the deployment of solar energy, regionally and/or
nationally, and this was also reflected in the respondents’ environmental
and societal motives to become members as well as in the importance
they gave to the EC contributing to the local society in different ways.

These findings provide some nuance to the idea that interest-driven
communities tend to further their own individual interests in conflict
with the interests of the local societies in which they build their plants
[cf. 33]. We propose that ECs aiming at contributing to the energy
transition rather than only promoting their members’ economic in-
terests are stressing collective rather than individual benefits. This is
supported by the relatively high acceptance of the reinvestment model
alongside models providing an economic benefit to the members, and is
in line with the findings of, for example, Hackbarth and Lobbe [64], who
found that regionality could be more important than individual benefits.
Whereas Walker et al. [33] describe communities of interest as “rob-
bers”, we would therefore suggest describing environmentally oriented
ECs as “princes of thieves”; their members invest their own private funds
to create value for society at large, including the local community where
their plants are based, but do not necessarily require any economic
benefit in return. This connects to the concept of ‘place’, which will be
discussed further in Section 4.2.

The findings also challenges widespread assumptions in both
research and policy that ECs are tools to achieve social and political
aims, such as energy justice, citizen participation and empowerment,
local job creation, education and capacity building, and social cohesion
[51,65, cf. also 4,22,34]. Consequently, some of the ideal characteris-
tics, which are connected to such aims, might be less important for ECs
that aim at contributing to the energy transition. This concerns the
proposed role of ECs as arenas for social relationships, highlighting the
need for social interaction among members [4,11,15,31,39,42], which
our study contradicts, thus confirming the results of some earlier studies
that found that EC members are less motivated by community-building
opportunities than often expected [31]. It also concerns member
participation and engagement in EC governance, which will be discussed
further in Section 4.3.

4.2. Place

The most prevalent understanding of energy communities is com-
munities defined by geographical boundaries which engage citizens
living within these boundaries [4,33,66,67]. In contrast, the studied
solar ECs have an open membership model, where anyone who can buy
a share is welcome as a member regardless of where they are local or
non-local (see Section 3.5). Moreover, according to our study their
members do not care much about their own location in relation to each
other or to the plant. However, this does not mean that local aspects are
unimportant to them. Rather it emphasizes a need to revise our under-
standing of the importance of place as an ideal EC characteristic in at
least two respects.

First, previous literature has argued that memberships should be
restricted to local citizens to ensure that revenues stay in the local area
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[68] and that those who are exposed to the potential negative conse-
quences of an energy project can also benefit from it [66]. Our findings
instead show that ECs with a large share of non-local members can be
quite invested in local value creation. The studied ECs were also entirely
open to local membership, making it possible for local citizens to in-
fluence and benefit directly from the ECs activities. Moreover, while
much of the previous studies have focused on large-scale wind power,
which tends to be characterized by local conflicts, the studied ECs’ solar
PV plants were built on existing roofs, landfills or other land defined as
non-usable. This indicates that the ideal EC characteristics might to
some extent be technology specific. The members also found it impor-
tant that plants were not placed on land that could be used for other
purposes, indicating that they saw the importance of actively mitigating
local conflicts of interest.

A second concern related to open membership is that it risks giving
actors outside the local community an unjust influence [32,33,69].
However, in our study all the ECs were initiated by local energy com-
panies, which are owned by the municipalities and, thus, by the citizens
(albeit indirectly).'” They tend to be highly committed to the local
community [47]. The important role of municipal energy companies for
creating and sustaining energy communities over time has been noticed
in earlier studies from Sweden and elsewhere [18,71-74]. Such actors
have the resources and operational experience to design and implement
projects that would be too difficult for community actors to manage
successfully [30,42,44]. They can also be important partners when
crafting an attractive economic model for the members (e.g. electricity
price discounts). Our study confirms this and, furthermore, shows that
both municipal energy companies and other local companies are well-
accepted by the members as co-owners of EC plants [see also 53].
Based on this, we would argue that the involvement by municipally
owned energy companies gives these ECs a strong local anchoring,
possibly offsetting the potential negative effects of allowing non-local
members.

Taken together, this means that our findings align well with an un-
derstanding of place that goes beyond geographical location and prox-
imity and branches out to other types of local anchoring and embedding
[cf. 75]. In that, we join a growing group of researchers who question
the focus on communities-of-place as the norm [cf. 10].

4.3. Engagement

When it comes to citizen engagement, the ideal model, as described
by for example the European Commission, implies an organization
model which actively engages the members. In contrast, our study shows
that whereas EC members might like the idea of active member
involvement, they are not necessarily interested in engaging themselves
in management, decision-making, or other EC activities. This is in line
with some previous studies, which found a low interest by the members
to participate and engage in different activities [9,64,76], but challenges
the commonly expressed normativity in portraying the ideal EC member
as an active member that does more than simply own a share.

This discrepancy might be partly due to the environmental aims of
the studied ECs, as described in Section 4.1. If members are not aiming at
democratization and social inclusion but solar diffusion and an energy
transition, they might be content with being represented by other people
(as long as they can have a say if they want to, which the one-member-
one-vote decision-making model ensures). However, low participation
can also be due to lack of time or knowledge on how to best contribute
[e.g. 18,77,78]. This relates back to the involvement of municipal

12 In this context, it should be noted that ECs are often initiated and organized by other actors than
citizens. For example, Candelise and Ruggieri [9] found that only 24 % of their 17 studied ECs had been
developed by citizens or by grassroot organizations — the rest were initiated by a government authority
or private company. This also applies to solar ECs, not least in the US [44,70] and is, thus, not a unique

Swedish phenomenon.
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energy companies, as discussed in Section 4.2. While the involvement of
professional actors can provide ECs with capital and knowledge, thereby
driving the process forward, increased influence by such actors can also
increase the barriers for citizen involvement even further by decreasing
member incentives to engage and educate themselves [18,79].

Our results also show that the members have a low interest in
meeting and socializing with each other in their EC. This is most likely
related to their motives to become members, which are environmental
and societal rather than social (cf. the discussion in Section 4.1). How-
ever, national characteristics might also be at play. In previous research
on energy communities, trust has been highlighted as important both as
a pre-requisite for and an outcome of ECs [58,80,81]. Sweden has been
identified as a country with a relatively high level of trust in general
[82], which on the one hand creates good conditions for starting ECs but
on the other hand might reduce the need for members to interact with
each other to strengthen their mutual trust. In that context, joint
ownership by citizens might be enough for the members to build trust
and feel a sort of engagement even if they are not very active.
Furthermore, the limited interest in social interaction might be an
indication that EC members have other meeting arenas. For example,
studies show that Swedes would rather engage themselves actively in
sport organizations than in ECs [22].

The drawback with favouring more individual and tangible forms of
engagement as an ideal EC characteristic is that it overlooks other forms
of participation, which can be as important for the citizens depending on
the purpose of the engagement [83,84]. Indeed, there are a broad range
of participative forms in the energy system, and the meaning of partic-
ipation and citizen engagement is open to interpretation [85]. In this
regard, our study shows that a sense of community does not have to be
based on social interaction and participation in the initiation and
governance of an EC. Instead, the members of the three studied cases
have found a sense of togetherness in investing together with others and
jointly contributing to the energy transition, i.e. they are connected by a
common mission rather than by social ties.

5. Conclusion and implications

The overall aim of this paper was to provide a complementary view on
energy communities by presenting new empirical evidence from Sweden.
More specifically, we used data from a questionnaire to the members of
three Swedish solar ECs to investigate (1) to what extent EC members in
Sweden agree with the established view of the “ideal” EC, as described in
previous literature, and (2) to what extent the studied ECs match the
characteristics of such an “ideal” EC according to their members.

Regarding the first of these research questions, we found that the
members of the studied ECs confirm the importance of member involve-
ment in planning, development, management and decision-making as well
as shared interests and a sense of togetherness. In contrast, they did not
find geographical proximity or social interaction important at all.
Regarding the second question, we saw that the studied ECs deviated from
an “ideal” energy community in several respects. Most notably, they
scored low on member participation in management, decision-making,
and other types of community activities as well as on geographical prox-
imity. Despite acknowledging the importance of these characteristics,
actual involvement thus remained low, highlighting a critical gap between
aspiration and practice with regard to member engagement.

These results provide a more nuanced view on what constitutes an
ideal EC in different contexts. First, the lack of emphasis on geographical
proximity and social interaction among EC members challenges tradi-
tional notions of communities-of-interest as less ideal than communities-
of-place. We argue that the studied ECs’ focus on environmental and
societal aims makes it less likely for their interests to clash with the
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interests of local communities. It also makes the ECs less dependent on
social interaction and member engagement.

Second, that members can be rather uninterested in geographical
proximity but still care about creating value for the local community
indicates that open membership models do not necessarily interfere with
securing local benefits. Considering the important role played by
municipally owned energy companies in the studied cases, we also
suggest that local anchoring can be achieved in other ways than through
geographical proximity, in this case through initiating organizations
that are locally owned and have high local legitimacy.

Third, that members showed little interest in either governance or
social interaction with other members suggests that a sense of community
does not have to be based on social interaction. Our study instead high-
lights the importance of having a common mission. The results show that
Swedish ECs prioritize environmental outcomes over social objectives
and local engagement, indicating that the essence of Swedish solar ECs is
neither geographical proximity nor social relationships but a shared
commitment to the energy transition. This calls for a more balanced
conceptualization of ECs, which recognizes the multifaceted motives
behind EC membership as well as the diverse contexts ECs exist in.

Regarding implications for further research, more empirical work is
needed to further disentangle the defining characteristics of energy
communities in different geographical and technological settings. Such
studies should, in particular, focus on identifying how contextual dif-
ferences influence the way ECs should be set up and managed to serve
their members’ interests and contribute to the energy transition and
other societal goals at both local and national levels. Another avenue for
further research could be to explore the identified gap between member
aspirations and practice in terms of engagement and involvement in
management and decision-making, which is important from the point of
view of energy justice and democracy.
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Appendix A

Table A. Operationalization of the dimensions in the analytical framework.

Energy Research & Social Science 115 (2024) 103626

Dimensions Questions and sub-questions Response scale
Process Initiation (general) Did you take part in starting up the solar community that you are now a Yes — No
member of?
How important do you think the following aspects are for a solar community . . .
Not at all important — somewhat important — neither
to work well? unimportant nor important — quite important — ver
m The members participate in the organization and leadership of the . P P 4 P y
. . important
community (e.g. through board or committee work)
To what extent have you done the following in the solar community you are a
member of? . .
Management . Never — occasionally — several times — at every
m Been part of the board (as chairperson, member or alternate) . B
R . . . available opportunity
= Taken on other task(s) in the community (e.g. organized meetings or
other activities)
To what extent would you like to do the following in the future?
More seldom than today — same as today — more
= Be part of the board often than toda
m Take on other task(s) in the community y
How important were the following motives for your decision to become a
member in a solar community and/or buy shares in a solar plant through a
solar community?
= Do something good for the environment
= Contribute to the transition of the energy system . . .
. . Not at all important — somewhat important — neither
. = Contribute to a safe and secure electricity supply . . o
Motives . . unimportant nor important — quite important — very
= Contribute to the local community X
R important
= Interest in technology
= Do something together with others
= Make the household less dependent on the electric utility
m Invest and make money
= Reduce the household’s electricity costs
Outcome What do you think about the following aspects that concern shareowner
benefits and conditions?
= Members can buy solar electricity from the plant at a lower price than
the normal electricity price Very poor option — somewhat poor option — neither
Economic models = Members can buy solar electricity from the plant at a slightly higher ~ bad nor good option — quite good option — very good
price than the normal electricity price option
m Members get a deduction on their monthly electricity bill
m Members get a yearly dividend
m Profits are kept within the community and re-invested in new plants
How important do you think the following aspects are for a solar community . . .
to work well? Not at all important — somewhat important — neither
Local value creation ’ . unimportant nor important — quite important — very
m The solar plant creates a value for the local community as a whole .
. important
(and not only for the members) [also used in Place]
How important do you think the following aspects are for a solar community
to work well?
m Members live close to each other (in the same town or similar)
Proximity and local = Members live close to at least one of the community’s solar plants Not at all important — somewhat important — neither
connectit(}),n m The solar plant is located on a piece of land or a building with clear ~ unimportant nor important — quite important — very
connection to the local community (e.g. a school or municipal land)  important
m The solar plant is built or maintained by local firms.
Place m The solar plant creates a value for the local community as a whole
(and not only for the members) [also used in Outcome]
Do you think that the following types of organizations should be allowed to
own shares in jointly owned solar plants?
= State-owned energy companies
Local ownership m Privately owned energy companies Yes — No — Maybe — No opinion
= Municipally owned energy companies
m Other local companies
m Other non-local companies
How important do you think the following aspects are for a solar community
to work well? Not at all important — somewhat important — neither
Shared values and - . . L
interests m Members have similar values unimportant nor important — quite important — very
= Members have a shared interest, which is why they are engaged in important
the solar community
Motives See Outcomes
Interest . s
Does your household own its own solar plant? Yes — No — Don’t know
Does the household have an electricity contract dedicated to a specific ener:
R v y P & Yes — No — Don’t know
Similar interests (solar, source?
renewables. energy) = If yes, which energy source? Solar — Wind - Hydro - Nuclear — Other
Does your current or previous employment have anything to do with energy Yes — No
issues?
How important do you think the following aspects are for a solar community ~ Not at all important — somewhat important — neither
. . to work well? unimportant nor important — quite important — ver
- Member involvement in . . i . . : 3 p q p y
Organization = Members are involved in strategic and operative decisions important

decision-making

To what extent have you done the following in the solar community you are a
member of?
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Never — occasionally — several times — at every
available opportunity

(continued on next page)
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(continued)
Dimensions Questions and sub-questions Response scale
m Participated in annual meetings [where all main decisions are made]
m Put forward own suggestions for decision
To what extent would you like to do the following in the future? More seldom than today — same as today — more
m Participate in annual meetings often than today
m Put forward own suggestions for decisions
What do you think about the following ways to govern a solar community?
Decision-making = Members have one vote each, i.e. everyone has the same say Very poor option.— somewhat poor o.ption - neither
principles regardless of how many shares they own bad nor good option — quite good option — very good
= Every share corresponds to one vote, i.e. people who own more option
shares have a larger say
How important were the following motives for your decision to become a . . .
. member in a solar community and/or buy shares in a solar plant through a NoF atall imp orta.nt N somewhat.lmPortant —neither
Motives ) unimportant nor important — quite important - very
solar community? important
= Do something together with others
How important do you think the following aspects are for a solar community
to work well?
m The community creates a sense of togetherness Not at all important — somewhat important — neither
» Members meet and spend time with each other unimportant nor important — quite important — very
» The community arranges different types of activities for the members  important
m Members live close to each other (in the same town or similar) [also
Social used in Place]
interaction To what extent have you done the following in the solar community you are a

Engagement and member of?

interaction

m Participated in other activities* arranged by the community
= Visited one of the community’s solar plant(s)

Never — occasionally — several times — at every
available opportunity

m Participated in installing or maintaining the community’s solar plant

O]

To what extent would you like to do the following in the future?

m Participate in other activities* arranged by the community
m Visit one of the community’s solar plant(s)
m Participate in installing or maintaining the community’s solar plant

()

More seldom than today — same as today — more
often than today

* . . PeY . st . . e .
In the questionnaire, “other activities” were specified as activities apart from annual meetings (which the communities are required by law to arrange), such as
seminars or study visits.

References

[1]

[2]

[3]

[4]

[5]

[6]

[71
(8]
[91

[10]

[11]

[12]

[13]

[14]

European Commission, Clean Energy for all Europeans, Publications office of the
European Union, Luxembourg, 2019.

European Commission, Energy communities (2022). https://energy.ec.europa.eu
/topics/markets-and-consumers/energy-communities_en (Accessed 9 August
2022).

J. Blasch, N.M. van der Grijp, D. Petrovics, J. Palm, N. Bocken, S.J. Darby,

J. Barnes, P. Hansen, T. Kamin, U. Golob, M. Andor, S. Sommer, A. Nicita,

M. Musolino, M. Mlinari¢, New clean energy communities in polycentric settings:
four avenues for future research, Energy Res. Soc. Sci. 82 (2021) 102276.

T. Bauwens, D. Schraven, E. Drewing, J. Radtke, L. Holstenkamp, B. Gotchev,

0. Yildiz, Conceptualizing community in energy systems: a systematic review of
183 definitions, Renew. Sustain. Energy Rev. 156 (2022).

A. Stauch, K. Gamma, Cash vs. solar power: an experimental investigation of the
remuneration-related design of community solar offerings, Energy Policy 138
(2020) 111216.

C. Ines, P.L. Guilherme, M.-G. Esther, G. Swantje, H. Stephen, H. Lars, Regulatory
challenges and opportunities for collective renewable energy prosumers in the EU,
Energ Policy 138 (2020).

G. Seyfang, J.J. Park, A. Smith, A thousand flowers blooming? An examination of
community energy in the UK, Energy Policy 61 (2013) 977-989.

J. Palm, The transposition of energy communities into Swedish regulations:
overview and critique of emerging regulations, Energies 14 (16) (2021) 4982.

C. Candelise, G. Ruggieri, Status and evolution of the community energy sector in
Italy, Energies 13 (8) (2020) 1888.

M. Vancea, S. Becker, C. Kunze, Local embeddedness in community energy
projects. A social entrepreneurship perspective, Rev. Int. Sociol. 75 (4) (2017)
e077.

0. Yildiz, J. Rommel, S. Debor, L. Holstenkamp, F. Mey, J.R. Miiller, J. Radtke,
J. Rognli, Renewable energy cooperatives as gatekeepers or facilitators? Recent
developments in Germany and a multidisciplinary research agenda, Energy
Research & Social Science 6 (2015) 59-73.

L. Holstenkamp, F. Kahla, What are community energy companies trying to
accomplish? An empirical investigation of investment motives in the German case,
Energy Policy 97 (2016) 112-122.

L. De Vidovich, L. Tricarico, M. Zulianello, How can we frame energy
Communities’ Organisational models? Insights from the research ‘community
energy map’ in the Italian context, Sustainability 15 (3) (2023) 1997.

L. Tricarico, Is community earning enough? Reflections on engagement processes
and drivers in two Italian energy communities, Energy Research & Social Science
72 (2021) 101899.

15

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]
[27]
[28]

[29]

1. Heras-Saizarbitoria, L. Sdez, E. Allur, J. Morandeira, The emergence of renewable
energy cooperatives in Spain: a review, Renew. Sustain. Energy Rev. 94 (2018)
1036-1043.

F. Stewart, All for sun, sun for all: can community energy help to overcome
socioeconomic inequalities in low-carbon technology subsidies? Energy Policy 157
(2021).

C. Nolden, J. Barnes, J. Nicholls, Community energy business model evolution: a
review of solar photovoltaic developments in England, Renew. Sustain. Energy
Rev. 122 (2020) 109722.

B. Bonfert, ‘We like sharing energy but currently there’s no advantage’:
transformative opportunities and challenges of local energy communities in
Europe, Energy Res. Soc. Sci. 107 (2024) 103351.

F. Envall, D. Andersson, J. Wangel, Gridlocked: Sociomaterial configurations of
sustainable energy transitions in Swedish solar energy communities, Energy Res.
Soc. Sci. 102 (2023) 103200.

F. Envall, H. Rohracher, Technopolitics of future-making: the ambiguous role of
energy communities in shaping energy system change, Environment and Planning
E: Nature and Space (2023), https://doi.org/10.1177/25148486231188263.

S. Ruggiero, H. Busch, T. Hansen, A. Isakovic, Context and agency in urban
community energy initiatives: an analysis of six case studies from the Baltic Sea
region, Energy Policy 148 (2021) 111956.

D. Magnusson, J. Palm, Come together-the development of Swedish energy
communities, Sustainability 11 (4) (2019).

D. Lazoroska, J. Palm, A. Bergek, Perceptions of participation and the role of
gender for the engagement in solar energy communities in Sweden, energy,
Sustainability and Society 11 (1) (2021) 35.

M.A. Andor, J. Blasch, O. Cordes, N.C. Hoenow, K. Karki, B.Y. Koch, K. Micke, D.
Niehues, L. Tomberg, Report on cross-country citizen survey. Deliverable 6.3
developed as part of the NEWCOMERS project, funded under EU H2020 grant
agreement 837752, 2022.

A. Barney, H. Polatidis, S. Vakalis, D. Grondin, M. Benne, F.S. Salces,

D. Haralambopoulos, Energy transition awareness: can it guide local transition
planning on islands? Heliyon 9 (9) (2023) €19960.

B. Flyvbjerg, Five misunderstandings about case-study research, Qual. Inq. 12 (2)
(2006) 219-245.

G. Hahn, E. Jannesson, Svensk forskning om kooperation - en kartldggning, Svensk
Kooperation, Stockholm, 2023.

S.G. DeVar, Equitable community solar: California & beyond, Ecol. Law Quart. 46
(4) (2021).

B. Ferster, J.R.S. Brownson, G.A. Macht, Catalyzing community-led solar
development by enabling cooperative behavior: insights from an experimental
game in the United States, Energy Res. Soc. Sci. 63 (2020).


http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0005
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0005
https://energy.ec.europa.eu/topics/markets-and-consumers/energy-communities_en
https://energy.ec.europa.eu/topics/markets-and-consumers/energy-communities_en
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0015
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0015
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0015
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0015
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0020
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0020
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0020
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0025
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0025
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0025
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0030
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0030
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0030
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0035
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0035
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0040
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0040
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0045
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0045
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0050
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0050
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0050
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0055
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0055
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0055
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0055
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0060
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0060
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0060
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0065
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0065
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0065
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0070
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0070
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0070
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0075
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0075
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0075
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0080
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0080
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0080
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0085
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0085
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0085
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0090
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0090
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0090
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0095
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0095
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0095
https://doi.org/10.1177/25148486231188263
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0105
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0105
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0105
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0110
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0110
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0115
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0115
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0115
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0120
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0120
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0120
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0125
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0125
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0130
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0130
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0135
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0135
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0140
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0140
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0140

A. Bergek and J. Palm

[30]

[31]

[32]

[33]

[34]
[35]

[36]

[371
[38]

[39]

[40]

[41]

[42]
[43]
[44]
[45]
[46]

[47]

[48]

[49]
[50]

[51]

[52]
[53]

[54]

[55]
[56]
[571

[58]

[59]

[60]

D. Hirsh Bar Gai, E. Shittu, D. Attanasio, C. Weigelt, S. LeBlanc, P. Dehghanian, S.
Sklar, Examining community solar programs to understand accessibility and
investment: evidence from the U.S, Energy Policy 159 (2021).

J. Hicks, N. Ison, An exploration of the boundaries of ‘community’ in community
renewable energy projects: navigating between motivations and context, Energy
Policy 113 (2018) 523-534.

G. Walker, P. Devine-Wright, Community renewable energy: what should it mean?
Energy Policy 36 (2) (2008) 497-500.

C. Walker, G. Poelzer, R. Leonhardt, B. Noble, C. Hoicka, COPs and ‘robbers?’,
Better understanding community energy and toward a Communities of Place then
Interest approach, Energy Research & Social Science 92 (2022) 102797.

C. Kunze, S. Becker, Collective ownership in renewable energy and opportunities
for sustainable degrowth, Sustain. Sci. 10 (3) (2015) 425-437.

G. Walker, What are the barriers and incentives for community-owned means of
energy production and use? Energy Policy 36 (12) (2008) 4401-4405.

T. Ptak, A. Nagel, S.M. Radil, D. Phayre, Rethinking community: analyzing the
landscape of community solar through the community-place nexus, The Electricity
Journal 31 (10) (2018) 46-51.

N. Sahovi¢, P.P. da Silva, Community renewable energy - research perspectives,
Energy Procedia 106 (2016) 46-58.

B.K. Sovacool, M. Burke, L. Baker, C.K. Kotikalapudi, H. Wlokas, New frontiers and
conceptual frameworks for energy justice, Energy Policy 105 (2017) 677-691.
M. Peters, S. Fudge, A. High-Pippert, V. Carragher, S.M. Hoffman, Community solar
initiatives in the United States of America: comparisons with — and lessons for — the
UK and other European countries, Energy Policy 121 (2018) 355-364.

D.J. Hess, D. Lee, Energy decentralization in California and New York: conflicts in
the politics of shared solar and community choice, Renew. Sustain. Energy Rev.
121 (2020).

A. Stauch, P. Vuichard, Community solar as an innovative business model for
building-integrated photovoltaics: an experimental analysis with Swiss electricity
consumers, Energ. Buildings 204 (2019) 109526.

G. Michaud, Perspectives on community solar policy adoption across the United
States, Renewable Energy Focus 33 (2020) 1-15.

P. Asmus, Exploring new models of solar energy development, Electricity Journal
21 (3) (2008) 61-70.

G. Chan, I. Evans, M. Grimley, B. Ihde, P. Mazumder, Design choices and equity
implications of community shared solar, Electr. J. 30 (9) (2017) 37-41.

P. Augustine, E. McGavisk, The next big thing in renewable energy: shared solar,
Electricity Journal 29 (4) (2016) 36-42.

J. Ostapiej, Who Gets Watt? Institutional Analysis of Four Community Solar
Programs in the U.S, Oregon State University, 2019.

S. Lenhart, G. Chan, L. Forsberg, M. Grimley, E. Wilson, Municipal utilities and
electric cooperatives in the United States: interpretive frames, strategic actions,
and place-specific transitions, Environ. Innov. Soc. Trans. 36 (2020) 17-33.

S. Ruggiero, T. Onkila, V. Kuittinen, Realizing the social acceptance of community
renewable energy: a process-outcome analysis of stakeholder influence, Energy
Research & Social, Science 4 (2014) 53-63.

E. Bomberg, N. McEwen, Mobilizing community energy, Energy Policy 51 (2012)
435-444.

H. Busch, S. Ruggiero, A. Isakovic, F. Faller, T. Hansen, Co2mmunity WORKING
PAPER No. 2.1, Scientific Review Paper on CE Drivers and Barriers, 2019.

M. Bielig, C. Kacperski, F. Kutzner, S. Klingert, Evidence behind the narrative:
critically reviewing the social impact of energy communities in Europe, Energy
Res. Soc. Sci. 94 (2022) 102859.

J. Radtke, D. Ohlhorst, Community energy in Germany — bowling alone in elite
clubs? Util. Policy 72 (2021) 101269.

A. Bergek, The More the Merrier? Attitudes to Company Co-Ownership in Swedish
Solar Energy Communities, Paper Submitted to a Scientific Journal, 2023.

A.L. Berka, E. Creamer, Taking stock of the local impacts of community owned
renewable energy: a review and research agenda, Renew. Sustain. Energy Rev. 82
(2018) 3400-3419.

B. van Veelen, Making sense of the Scottish community energy sector — an
Organising typology, Scott. Geogr. J. 133 (1) (2017) 1-20.

E. Viardot, T. Wierenga, B. Friedrich, The role of cooperatives in overcoming the
barriers to adoption of renewable energy, Energy Policy 63(0) (2013) 756-764.
N. van Bommel, J.I. Hoffken, Energy justice within, between and beyond European
community energy initiatives: a review, Energy Res. Soc. Sci. 79 (2021) 102157.
D. Hill, S. Connelly, Community energies: exploring the socio-political spatiality of
energy transitions through the clean energy for eternity campaign in New South
Wales Australia, energy res, Soc. Sci. 36 (2018) 138-145.

J. Sagebiel, J.R. Miiller, J. Rommel, Are consumers willing to pay more for
electricity from cooperatives? Results from an online Choice Experiment in
Germany, Energy Research & Social Science 2 (2014) 90-101.

Z. Lapniewska, Energy, equality and sustainability? European electricity
cooperatives from a gender perspective, Energy Research & Social Science 57
(2019) 101247.

16

[61]

[62]

[63]

[64]

[65]

[66]

[67]
[68]
[69]

[70]

[71]

[72]

[73]

[74]

[75]

[76]

[77]

[78]

[79]

[80]

[81]

[82]

[83]

[84]

[85]

Energy Research & Social Science 115 (2024) 103626

J. Lindahl, D. Lingfors, A. Elmqvist, I. Mignon, Economic analysis of the early
market of centralized photovoltaic parks in Sweden, Renew. Energy 185 (2022)
1192-1208.

A. Oller Westerberg, J. Lindahl, National Survey Report of PV Power Applications
in Sweden 2022, IEA-PVPS. https://iea-pvps.org/wp-content/uploads/2023/11/
National-Survey-Report-of-PV-Power-Applications-in-Sweden%E2%80%93-2022.
pdf, 2023.

A. De Franco, E. Venco, R. De Lotto, C. Pietra, F. Kutzner, M. Bielig, M. Vogel,
Drivers, motivations, and barriers in the creation of energy communities: insights
from the City of Segrate, Italy, Energies 16 (16) (2023) 5872.

A. Hackbarth, S. Lobbe, 9 - what motivates private households to participate in
energy communities? A literature review and German case study, in: S. Lobbe,

F. Sioshansi, D. Robinson (Eds.), Energy Communities, Academic Press, 2022,
pp. 153-166.

E. Creamer, G. Taylor Aiken, B. van Veelen, G. Walker, P. Devine-Wright,
Community renewable energy: What does it do? Walker and Devine-Wright (2008)
Ten years on, Energy Research & Social Science 57 (2019) 101223.

J. Baxter, C. Walker, G. Ellis, P. Devine-Wright, M. Adams, R.S. Fullerton, Scale,
history and justice in community wind energy: an empirical review, Energy Res.
Soc. Sci. 68 (2020) 101532.

F.D. Musall, O. Kuik, Local acceptance of renewable energy—a case study from
Southeast Germany, Energ Policy 39 (6) (2011) 3252-3260.

N. Kluskens, V. Vasseur, R. Benning, Energy justice as part of the acceptance of
wind energy: an analysis of Limburg in the Netherlands, Energies 12 (22) (2019).
A. Forman, Energy justice at the end of the wire: enacting community energy and
equity in Wales, Energ Policy 107 (2017) 649-657.

A. Mittal, C.C. Krejci, M.C. Dorneich, An agent-based approach to designing
residential renewable energy systems, Renew. Sustain. Energy Rev. 112 (2019)
1008-1020.

J. Fouladvand, Thermal energy communities: what, why and how to formulate
complex collective action for the thermal energy transition in Europe, Environ.
Res. Lett. 18 (8) (2023) 081004.

H.-J. Kooij, M. Oteman, S. Veenman, K. Sperling, D. Magnusson, J. Palm,

F. Hvelplund, Between grassroots and treetops: community power and institutional
dependence in the renewable energy sector in Denmark, Sweden and the
Netherlands, Energy Research & Social Science 37 (2018) 52-64.

J. Koch, O. Christ, Household participation in an urban photovoltaic project in
Switzerland: exploration of triggers and barriers, Sustain. Cities Soc. 37 (2018)
420-426.

K. Hartmann, J. Palm, The role of thermal energy communities in Germany’s
heating transition, Frontiers in Sustainable Cities 4 (2023) 1027148.

G. Bridge, The map is not the territory: a sympathetic critique of energy research’s
spatial turn, Energy Research & Social Science 36 (2018) 11-20.

B.P. Koirala, Y. Araghi, M. Kroesen, A. Ghorbani, R.A. Hakvoort, P.M. Herder,
Trust, awareness, and independence: insights from a socio-psychological factor
analysis of citizen knowledge and participation in community energy systems,
energy res, Soc. Sci. 38 (2018) 33-40.

F. Hanke, J. Lowitzsch, Empowering vulnerable consumers to join renewable
energy communities—towards an inclusive Design of the Clean Energy Package,
Energies 13 (7) (2020) 1615.

V. Brummer, Community energy — benefits and barriers: a comparative literature
review of community energy in the UK, Germany and the USA, the benefits it
provides for society and the barriers it faces, Renew. Sustain. Energy Rev. 94
(2018) 187-196.

D. Magnusson, J. Palm, Come together—the development of Swedish energy
communities, Sustainability 11 (4) (2019) 1056.

G. Walker, P. Devine-Wright, S. Hunter, H. High, B. Evans, Trust and community:
exploring the meanings, contexts and dynamics of community renewable energy,
Energ Policy 38 (6) (2010) 2655-2663.

B.J. Kalkbrenner, J. Roosen, Citizens’ willingness to participate in local renewable
energy projects: the role of community and trust in Germany, Energy Research &
Social Science 13 (2016) 60-70.

J. Palm, Energy communities in different national settings — barriers, enablers and
best practices. https://www.newcomersh2020.eu/upload/files/Deliverable%
203_3_%20Energy%20communities%20in%20different%20national%20settin
gs_barriers%2C%20enablers%20and%20best%20practices.pdf, 2021.

A.-R. Kojonsaari, J. Palm, The development of social science research on smart
grids: a semi-structured literature review, energy, Sustainability and Society 13 (1)
(2023) 1.

L. Williams, B.K. Sovacool, Energy democracy, dissent and discourse in the party
politics of shale gas in the United Kingdom, Environmental Politics 29 (7) (2020)
1239-1263.

M. Wahlund, J. Palm, The role of energy democracy and energy citizenship for
participatory energy transitions: a comprehensive review, Energy Res. Soc. Sci. 87
(2022) 102482.


http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0145
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0145
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0145
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0150
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0150
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0155
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0155
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0155
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0160
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0160
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0165
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0165
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0170
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0170
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0170
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0175
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0175
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0180
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0180
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0185
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0185
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0185
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0190
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0190
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0190
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0195
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0195
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0195
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0200
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0200
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0205
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0205
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0210
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0210
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0215
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0215
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0220
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0220
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0225
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0225
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0225
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0230
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0230
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0230
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0235
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0235
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0240
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0240
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0240
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0245
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0245
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0250
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0250
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0255
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0255
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0255
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0260
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0260
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0265
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0265
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0270
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0270
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0270
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0275
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0275
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0275
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0280
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0280
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0280
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0285
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0285
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0285
https://iea-pvps.org/wp-content/uploads/2023/11/National-Survey-Report-of-PV-Power-Applications-in-Sweden%E2%80%93-2022.pdf
https://iea-pvps.org/wp-content/uploads/2023/11/National-Survey-Report-of-PV-Power-Applications-in-Sweden%E2%80%93-2022.pdf
https://iea-pvps.org/wp-content/uploads/2023/11/National-Survey-Report-of-PV-Power-Applications-in-Sweden%E2%80%93-2022.pdf
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0295
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0295
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0295
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0300
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0300
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0300
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0300
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0305
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0305
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0305
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0310
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0310
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0310
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0315
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0315
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0320
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0320
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0325
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0325
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0330
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0330
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0330
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0335
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0335
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0335
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0340
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0340
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0340
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0340
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0345
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0345
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0345
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0350
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0350
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0355
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0355
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0360
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0360
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0360
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0360
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0365
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0365
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0365
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0370
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0370
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0370
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0370
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0375
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0375
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0380
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0380
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0380
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0385
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0385
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0385
https://www.newcomersh2020.eu/upload/files/Deliverable%203_3_%20Energy%20communities%20in%20different%20national%20settings_barriers%2C%20enablers%20and%20best%20practices.pdf
https://www.newcomersh2020.eu/upload/files/Deliverable%203_3_%20Energy%20communities%20in%20different%20national%20settings_barriers%2C%20enablers%20and%20best%20practices.pdf
https://www.newcomersh2020.eu/upload/files/Deliverable%203_3_%20Energy%20communities%20in%20different%20national%20settings_barriers%2C%20enablers%20and%20best%20practices.pdf
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0395
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0395
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0395
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0400
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0400
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0400
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0405
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0405
http://refhub.elsevier.com/S2214-6296(24)00217-2/rf0405

	Energy communities in Sweden: Challenging established ideas of aim, place and engagement
	1 Introduction
	2 Methods and data
	2.1 Target group selection
	2.2 Questionnaire and respondents
	2.3 Framework and operationalization of key dimensions
	2.3.1 Process
	2.3.2 Outcome
	2.3.3 Place
	2.3.4 Interest
	2.3.5 Organization
	2.3.6 Social interaction

	2.4 Data analysis and case comparison
	2.5 Limitations

	3 Results
	3.1 Process
	3.2 Outcome
	3.3 Place
	3.4 Interest
	3.5 Organization
	3.6 Social interaction

	4 Discussion
	4.1 Aim
	4.2 Place
	4.3 Engagement

	5 Conclusion and implications
	Funding sources
	CRediT authorship contribution statement
	Declaration of competing interest
	Data availability
	Acknowledgements
	Appendix A Acknowledgements
	References


