N

N

Community energy initiatives as drivers for degrowth? An
empirical investigation of their alignment with five
imperatives of degrowth
Jan Pedro Zeiss, Valeria Jana Schwanitz, August Wierling, Timothy Peter

Marcroft, Constantin von Beck, Arnaud Diemer

» To cite this version:

Jan Pedro Zeiss, Valeria Jana Schwanitz, August Wierling, Timothy Peter Marcroft, Constantin von Beck, et
al.. Community energy initiatives as drivers for degrowth? An empirical investigation of their alignment
with five imperatives of degrowth. Journal of Cleaner Production, 2025, 513, {10.1016/j.jclepro.2025.145612).
¢hal-05110749)

HAL Id: hal-05110749
https://hal.science/hal-05110749v1

Submitted on 13 Jun 2025

HAL is a multi-disciplinary open access archive L’archive ouverte pluridisciplinaire HAL, est des-
for the deposit and dissemination of scientific re- tinée au dépoét et a la diffusion de documents scien-
search documents, whether they are published or not. tifiques de niveau recherche, publiés ou non, émanant
The documents may come from teaching and research  des établissements d’enseignement et de recherche
institutions in France or abroad, or from public or pri- francais ou étrangers, des laboratoires publics ou
vate research centers. privés.

Distributed under a Creative Commons CC BY 4.0 - Attribution - International License


https://hal.science/hal-05110749v1
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://hal.archives-ouvertes.fr

Journal of Cleaner Production 513 (2025) 145612

e 4

ELSEVIER

Contents lists available at ScienceDirect
Journal of Cleaner Production

journal homepage: www.elsevier.com/locate/jclepro

Journal of

Cleaner
tion

Community energy initiatives as drivers for degrowth? An empirical
investigation of their alignment with five imperatives of degrowth

Jan Pedro Zeiss > ©, Valeria Jana Schwanitz >"®, August Wierling *®,
Timothy Peter Marcroft “©, Constantin von Beck “®, Arnaud Diemer *“

& Department of Civil Engineering and Environmental Sciences, Western Norway University of Applied Sciences, Rgyrgata 6, Sogndal, 6856, Norway

b The Create Centre, The Schumacher Institute, Bristol, BSI 6XN, UK

¢ Centre d’Etudes et de Recherches sur le Développement International (UMR 6587), University of Clermont Auvergne, 63000, Clermont-Ferrand, France

ARTICLE INFO ABSTRACT

Keywords:
Community energy
Energy cooperatives
Degrowth

Energy transition

In view of the emerging social, environmental and economic crises, the degrowth movement questions the
current growth paradigm. The fundamental criticism put forth by degrowth is that unlimited growth cannot be
sustained within the planetary boundaries.

Citizen-owned and democratically controlled Community Energy Initiatives (CEI) engage since many years in

the sustainable energy transition. This paper investigates to what extent they align with the degrowth movement.
Drawing from an inventory of over 10000 European Community Energy Initiatives, we go beyond the few case
studies and theoretical think-pieces. We test potential alignment by empirically investigating indicators for the
following degrowth imperatives: (1) Reduce environmental impact, (2) Re-orient economic priorities, (3) Reduce
inequality (4) Foster democratic decision making, and (5) Re-localize production and consumption. The results
suggest a strong alignment with the environmental impact reduction, democratic decision making, and re-
localized production and consumption imperatives, while the alignment with the economic re-orientation and

European Union

inequality reduction imperatives varies considerably across countries and types of initiatives.

1. Introduction

Humanity faces serious climate change impacts and biodiversity loss
(IPBES, 2019; Lee et al., 2023). The earth’s planetary boundaries
approach, developed by Steffen et al. (2015), signalled that 6 out of 9
boundaries have been crossed in 2023 (Stockholm Resilience Centre,
2023). Along Kate Raworth’s (2017) donut theory, this situation,
generally referred to as overshoot, requires us to review our production
and consumption patterns. At the same time, the donut theory suggests
the need to define a social floor: society must be able to meet its basic
needs, without generating inequalities. A paradigm shift is generally put
forward by advocates of degrowth, which mainly involves challenging
the predominant economic growth model (Kallis and March 2015;
Latouche, 2009; Schmelzer et al., 2022).

Initially degrowth built upon the criticism of the ecological
destructiveness of sustained economic growth. This criticism was
strongly influenced by the works of Daly (1972, 1991) on
Steady-State-Economics, Georgescu-Roegen (1977) on Bio-economy,

and Meadows et al. (1974) on Limits to Growth. These authors argued
that continued growth of the physical, quantitative throughput of the
economy cannot be sustained in earth’s closed system. Following the
argument that economic growth cannot be fully decoupled from mate-
rial and energy consumption, the core idea of degrowth is that an
ecologically sustainable society is irreconcilable with continued eco-
nomic growth (Hickel and Kallis, 2020; Parrique, 2019; Polewsky et al.,
2024; Schneider et al., 2010; Vadén et al., 2020).

Over time, the degrowth concept has moved beyond its original
environmental perspective, also criticising the growth paradigm as a
driver for sustainability issues such as rising inequality and decline in
democratic governance (Aries, 2005; Asara et al., 2015; Cosme et al.,
2017; Demaria et al., 2013; Latouche, 2009; Schneider et al., 2010). At
the same time degrowth acknowledges that past economic contractions
have often led to negative societal consequences such as increasing
unemployment and inequality (c.f. Hickel, 2020). To avoid such nega-
tive consequences, degrowth argues for a fundamental value shift away
from materialism and consumerism towards a society that associates
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quality of life with non-material well-being related to, for instance,
leisure, creativity, conviviality, and cooperation (Associazione per la
Descrecita, n.d.; Demaria et al., 2013; Kallis, 2018; Latouche, 2009;
Research & Degrowth, 2010; Schneider et al., 2010). This value shift, so
it is argued, cannot be enforced top-down, instead requiring a voluntary
bottom-up process. As such, social enterprises, non-profit organisations
and collective action initiatives are seen as ideal examples of degrowth
in practice, as they are generally democratic, voluntary, open, and
transparent structures through which average people are able to involve
themselves in social and economic changes directly (Demaria et al.,
2013; Petridis et al., 2015; Sekulova et al., 2013).

Community Energy Initiatives (CEI) - broadly defined as initiatives
engaging in the energy transition and being democratically controlled
and directly owned by citizens - are often claimed to provide a wide
variety of benefits in alignment with the ideas of degrowth. Such ben-
efits include increasing citizen participation in the energy sector, local
value creation, community development, fighting energy poverty, and
advancing renewable energy deployment and energy saving (Berka and
Creamer, 2018; Bielig et al., 2022; Brummer, 2018; European Com-
mission, n.d.; REScoop, n.d.). Coincidentally, CEI are often associated
with increasing energy democracy (Stephens, 2019) and energy justice
(Van Bommel and Hoffken, 2021). These notions are also reflected in the
two definitions of CEI by the European Union, stating that the 'primary
purpose of which is to provide environmental, economic or social community
benefits for its shareholders or members or for the local areas where it
operates, rather than financial profits’ (European Parliament, 2018, art. 2,
2019, art. 2).

However, even though the CEI movement has been growing signif-
icantly in the last decades, with more than 10000 initiatives existing in
Europe today (Schwanitz et al., 2023b), they have mostly been inves-
tigated through case studies and systematic accounting of their impact is
limited (c.f. Bielig et al., 2022). Studies that specifically address the
alignment of CEI with the degrowth ideas are rare, finding conflicting
results. Kunze and Becker (2015) find the highest degree of overlap
between the CEI and degrowth concepts. They argue that CEI align with
degrowth due to their focus on reducing energy consumption as well as
ecological business models. However, the authors also point out that the
investigated cases have been specifically chosen as they ’illustrate
degrowth-related features particularly well’ (Kunze and Becker, 2015, p.
428). Gibellato et al. (2022) investigate nine Italian CEI, coming to the
conclusion that some forms of CEI adhere more closely to degrowth than
others. Similarly, Rommel et al. (2018) provide a theoretical thinkpiece
building on previous studies focussed on German CEI. They conclude
that German initiatives are at a crossroads between a green growth path
(i.e., focussing on technological advancement within the current growth
paradigm) and a degrowth path (i.e., transitioning towards localised
business models, energy sufficiency, and the provision of services as
opposed to pursuing continued materialistic economic growth). Both
Gibellato et al. (2022) and Rommel et al. (2018) point out the need to
further investigate this topic, especially on the European level beyond
individual countries.

This paper aims to address the lack of understanding of the alignment
of CEI with the degrowth ideas on an aggregate level, beyond individual
case studies of best-practice examples. The empirical investigation
sources from a cross-country database recording more than 10000 of
such initiatives in Germany, France, and other European countries
(Wierling et al., 2023). However, while degrowth can be summarized as
“a democratically planned reduction in production and consumption to
restore a sustainable ecological footprint, reduce inequalities and
improve quality of life” (OPCD, n.d.; Parrique, 2019), it remains a
“concept in the making” (Petridis et al., 2015, p. 176) with diverse roots
in various scientific disciplines and activist movements (Demaria et al.,
2013; Eversberg and Schmelzer, 2018; Institute for degrowth studies, n.
d.). As such, it proves difficult to empirically test the alignment of CEI
with a singular unified conceptualization of degrowth. Instead, we opted
for an approach to investigate the alignment of CEI with a set of
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imperatives that are commonly associated with the degrowth idea. This
allows for a more nuanced understanding of the synergies between CEI
and the different interpretations of degrowth.

Section 2 reviews the degrowth literature with the goal to synthesize
a set of five degrowth imperatives along which the following investi-
gation of CEI and degrowth alignment will be conducted. Section 3
describes the data compilation process as well as the selection of the
alignment indicators for each degrowth imperative. Section 4 presents
the results of the empirical exploration of the alignment indicators.
Section 5 discusses alignment of CEI with the degrowth imperatives,
based on the results of the empirical exploration. Finally, Section 6
concludes the study.

2. Review of degrowth imperatives

Degrowth in not a singular concept, but an amalgamation of diverse
scientific and activist ideas (Kallis, 2018; Petridis et al., 2015). The
following review synthesizes the predominant perspectives on degrowth
into five distinct imperatives. For this purpose, we conducted a search on
Scopus for papers containing the term “Degrowth” in title, keywords or
abstract. We then mapped all conceptual and review papers, that (I)
discuss the meaning of the term degrowth and (II) had more than 50
citations, for their respective definitions of degrowth. In this process,
two books, that were commonly cited in the reviewed papers, were also
included. Furthermore, as degrowth has strong roots in activist move-
ments (Demaria et al., 2013; Petridis et al., 2015), we also investigated
definitional statements of degrowth movements that are a part of the
International Degrowth Network (n.d.). Aligning topically similar
statements resulted in five common degrowth imperatives (see
Table Al): (I) Reduce environmental impact, (II) Re-orient economic
priorities, (III) Reduce inequality, (IV) Foster democratic decision
making, and (V) Re-localize production and consumption.

The first imperative, representing one of the two original core as-
pects of degrowth was found in every investigated definitional statement
and relates to the goal of reducing humanity’s environmental impact to a
level that can be sustained within the planetary boundaries (Steffen
et al., 2015). While degrowth recognizes the need to shift to more sus-
tainable technologies such as renewable energy (Hickel, 2020; Kallis,
2018), it argues that an overall reduction in material and energy con-
sumption is needed, beyond the simple substitution of one resource with
another (Degrowth.info, n.d.; Degrowth Copenhagen, n.d.; OPCD, n.d.;
Kallis, 2011; Latouche, 2009; Schneider et al., 2010).

The second original core imperative represents the goal of reorient-
ing our socio-economic priorities from the economic growth paradigm
to a value system focussed on non-material well-being. Degrowth argues
that the aforementioned reduction in material and energy throughput is
only possible through an economic contraction. For this process to find
support within society, a fundamental value change needs to occur, from
a society that values materialism and consumerism to one with a higher
emphasis on non-material well-being related to, for instance, leisure,
creativity, conviviality, and cooperation (Associazione per la Descrecita,
n.d.; Degrowth Central Victoria, n.d.; Demaria et al., 2013; Degrowth.
info, n.d.; Hickel, 2020; Kallis, 2018; Latouche, 2009; Research &
Degrowth, 2010; Rede para o decrescimento, n.d.; Schneider et al.,
2010). This process also includes the decommodification of goods and
services (Hickel, 2020; Kallis, 2018; Trainer, 2012), a shift towards
informal markets based on voluntarism and neighbourhood help (Cosme
et al., 2017; Demaria et al., 2013; Trainer, 2012) and a restructuring of
the current financial system built on debt and excessive financial spec-
ulation (Trainer, 2012).

The increasing scarcity of resources that results from a shrinking of
the economic throughput will accentuate existing wealth disparities
(Trainer, 2012). Hence the third imperative argues that a degrowth
transformation can only succeed if coupled with a more even distribu-
tion of wealth, both on a global level as well as within individual
countries (Cosme et al., 2017; Degrowth Vienna, n.d.; Degrowth
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Switzerland, n.d.; Demaria et al., 2013; Fournier, 2008; Jarvis, 2019;
Latouche, 2009; OPCD, n.d.; Schneider et al., 2010).

Degrowth further emphasizes the voluntary nature of the envisioned
transformation process, in contrast to unvoluntary economic contrac-
tions such as recessions (Hickel, 2020, Jarvis, 2019). As such, degrowth
proponents commonly advocate for a strengthening of more participa-
tive forms of democracy, such as direct democracies (Degrowth.info, n.
d.; Demaria et al.,, 2013; Kallis, 2018; OPCD, n.d.; Muraca, 2013;
Schneider et al., 2010; Trainer, 2012; Weiss and Cattaneo, 2017). This
fourth imperative is also grounded in criticisms of current representative
democratic systems that are characterised by lobbyism, political elites
and power struggles, and are seen as causes for economic inequalities
and perceived injustices (c.f. Trainer, 2012).

The fifth imperative is characterised by a criticism of large global
value chains, instead advocating for localized economies based on
largely self-sufficient communities, where goods and services are pro-
duced and managed as a commons by small cooperatives or working
bees (Beling et al., 2018; Degrowth.org, n.d.; Degrowth Aotearoa, n.d.;
Degrowth California, n.d.; Kallis, 2018; Latouche, 2009; Rede para o
decrescimento, n.d.; Schneider et al., 2010; Trainer, 2012).

3. Materials and methods

As outlined in Fig. 1, the investigation of the alignment of CEI with
the degrowth imperatives was conducted along a four-step process.
Following the identification of five degrowth imperatives from scientific
literature and statements by degrowth movements (see section 2), a set
of indicators was selected for each imperative, allowing for an investi-
gation of the alignment of CEI with the five respective imperatives. In-
dicators were selected based on their ability to depict aggregate level
alignment of the European CEI sector in general with the degrowth
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imperatives. The data necessary for the estimation of the indicators is
largely sourced from the previously compiled open-access "Energy by
People - ENBP" database with over 10000 European initiatives and
16000 CEI-owned renewable energy production units (Wierling et al.,
2022a, 2023). However, due to data availability limitations, most in-
dicators are calculated for a subsample of the CEI contained in the ENBP
database, with a focus on French and German CEI, as data coverage was
higher for these two countries. While basic administrative data such as
CEI name, founding date, and address, are available for most entries in
the ENBP database, more specific data is often lacking. In some coun-
tries, extensive databases on renewable energy installations as well as
detailed yearly financial reports of the CEI are available, while in other
countries the only source of information are individual CEIs’ websites.

Indicator results showing CEI predominantly reflecting the goals of
the associated degrowth imperative were classified as ‘substantial
alignment’, while those predominantly contradicting the associated
degrowth imperative were classified as ‘non-alignment’. Indicator re-
sults showing a large variability across countries or types of CEI were
marked at ‘partial alignment’. Final alignment of CEI with the over-
arching degrowth imperatives was defined based on the combined
alignment of all subordinate indicators. The classification of the align-
ment of each individual indicator is justified in more detail in Section 5.

3.1. Data compilation

The ENBP database (Wierling et al., 2022a, 2023) of European CEI
was compiled over the course of 4 years and published in 2022. The
selection of CEI for the ENBP database was guided by three aspects: (I)
the initiative is democratically led by citizens instead of private enter-
prises or public actors, (II) the initiative is striving for social or envi-
ronmental benefit beyond pure economic interest, and (III) the initiative

* Review of common degrowth definitions and statements from
scientific literature and activist movements.

« Synthesis into five degrowth imperatives for the analysis of CEI.

degrowth imperatives.

« Selection of indicators for CEl alignment with identified

\

10000 CEL.

» Aggregate-level empirical exploration of alignment indicators
based on samples from the extended ENBP database with over

_J

indicators.

« Classification of indicator-level alignment based on degree to )
which the sample’s indicator results reflect the imperative.
» Assessment of imperative-level alignment based on respective

o

Fig. 1. Methodological process of empirical investigation of aggregate level alignment of CEI with degrowth.
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engaging in activities related to the energy transition (Wierling et al.,
2023). In contrast to other conceptualizations of CEI (c.f. Bauwens et al.,
2022), specific criteria to evaluate the adherence to the three aspects
were set to be more inclusive, with the goal to include a large variety of
different forms of CEI in the database. This serves the purpose of this
paper well, as it avoids selection biases as a result of choosing "best--
practice examples', as for instance in Kunze and Becker (2015). Due to
practical reasons related to the findability of initiatives, the database
mainly includes initiatives officially registered under a legal form, such
as cooperatives or associations. However, exceptions to this rule were
made, if other initiatives could be identified from previous studies or
based on expert knowledge. The database encompasses administrative,
financial and demographic data on CEI as well as administrative and
technical data on tangible assets owned by CEI (e.g. renewable energy
production units). The data was collected primarily from business reg-
isters, lists of CEI maintained by CEI umbrella organisations, databases
on renewable energy actors and installations, individual initiatives’
websites as well as their coverage in media. Detailed information can be
found in Wierling et al. (2023).

This paper extends the ENBP database by collecting additional data
on the number of employees and more detailed information on the ac-
tivities conducted by CEIL In a few cases, we also source from related
empirical investigations of the same database (Schwanitz et al., 2023b;
Wierling et al., 2020, 2021, 2022b). We further make use of data on a
smaller sample of 105 CEI across Europe, available on the Energy
Communities Repository, which is maintained by the European Com-
mission (European Commission, n.d.).

3.2. Indicators for CEI and degrowth alignment

3.2.1. Imperative 1: reduce environmental impact

We investigate this imperative using two indicators. The total
amount of renewable energy installed by CEI represents the aspect of a
technological transition, while the share of CEI that engage in energy
efficiency and sufficiency activities represents the aspect of reducing
material and energy consumption. Estimates for renewable energy ca-
pacity installed by CEI are available from Schwanitz et al. (2023b), and
estimates for energy consumption reduction activities are available from
Schwanitz et al. (2023a) and Wierling et al. (2022b).

3.2.2. Imperative 2: Re-orient economic priorities

We first investigate the degree to which CEI purpose statements
reflect the envisioned re-orientation of societal values from profit-
maximisation and consumerism to subsistence and non-material well-
being. Purpose statements were collected from the statutes of 374
German PV CEL in connection with a previous study (Wierling et al.,
2022b). The collected purposes were scanned for the presence of envi-
ronmental or social goals beyond the economic support of their mem-
bers. As additional indicator we use data from a small sample of 44 CEI
contained in the Energy Communities Repository (European Commis-
sion, n.d.), stating whether profits are reinvested into community pro-
jects or distributed as dividends to members.

The aspect of decommodification of goods and services is addressed
through an investigation of non-commercial services that CEI provide
free of charge. Information was collected from the websites of 366
German and 127 French CEI active in the PV sector. The identified non-
commercial services were classified into overarching benefit categories
adopted from Bielig et al. (2022). These categories are Energy poverty
reduction, Political activism, Community development, Knowledge
Sharing and Other activities.

The reliance of CEI on employees was used as an indicator for the
alignment with the envisioned shift from formal to volunteer-based
markets. Information on employees was gathered for 540 German CEI
from the yearly reports published in the national business register
(Bundesanzeiger Verlag, 2024). The most recent reports ranged from
2015 to 2022. Employments were converted into full-time-equivalents
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(FTE) in the following way: Part-time = 0.5 FTE, Apprentices/Dual
students = 0.5 FTE, Assistants = 0.25 FTE. CEI were classified based on
their number of employees using the size classes of the German Federal
Employment Agency (Bundesagentur fiir Arbeit, 2021).

Finally, financial data of CEI serves as indicator for the alignment
with the goal of abolishing the current debt-based financial sector. A
previous study (Wierling et al., 2022b) investigates CEI equity ratios as
well as whether CEI assets are predominantly composed of fixed tangible
or financial assets. Data on equity ratios serves as indicator on CEI
reliance of loans for their investments, while the share of fixed tangible
and financial assets indicates the degree to which CEI engage in financial
trading and speculation.

3.2.3. Imperative 3: reduce inequality

CEI may produce benefits either for their members or external
stakeholders (c.f. Bauwens and Defourny, 2017), thereby potentially
contributing to alleviating inequalities. We first investigate whether CEI
mainly focus on providing benefits for members or external stake-
holders, as well as whether CEI offer services specifically targeted to-
wards disadvantaged groups. We then focus on who tends to benefit
from being a CEI member by investigating the inclusivity of CEI mem-
bers and the financial barriers for becoming a member in terms of
required membership fees.

The initial investigation builds on the analysis of CEI purpose
statements and non-commercial activities (see Imperative 2). Purposes
were scanned for the presence of statements indicating that the CEI aims
to provide wider community benefits beyond their members. Non-
commercial activities were scanned for any references to the provision
of special services to disadvantaged groups.

We then explore the inclusivity of the CEI member-base as well as the
financial barriers for becoming a member. For the inclusivity aspects, we
investigate member demographics, ie. the share of female and vulner-
able! members as well as those aged under 35, which is provided for 92
CEI in the Energy Communities Repository (European Commission, n.
d.). The financial entry barrier is investigated through the cost of
membership shares, which members are required to purchase. The ENBP
database contains information on share size for 1176 CEI from Belgium,
Czech Republic, France, Germany, and Switzerland. Shares have been
converted from local currencies to EUR using a ten-year average,
resulting in a rate of 1 EUR = 1.08 CHF for Switzerland and 1 EUR = 26
CZK for the Czech Republic.

3.2.4. Imperative 4: foster democratic decision making

We explore this imperative by analysing the degree to which CEI
adhere to the one member - one vote principle as indication for demo-
cratic decision making. We further investigate to what degree members
actively participate in CEI decision making. The share of CEI adhering to
the one member - one vote (OMOV) principle serves as a proxy for
formal decision-making power, because specific legal forms allow, or
dictate, shades of decision-making. Karakas (2019) and Wierling et al.
(2023) list the adherence of different legal forms to the OMOV principle.
Data about the legal forms are available for 9078 CEL This paper adds a
more detailed investigation of governance principles for 294 French CEI,
based on their individual statutes. We also use data from the Energy
Communities Repository (European Commission, n.d.) on the share of
members that participated in the last general assembly as well as the
total number of members to test a previous claim that member partici-
pation declines with increasing size of CEI (Rommel et al., 2018).

3.2.5. Imperative 5: Re-localize production and consumption
The fifth imperative advocates for increased self-sufficiency and

1 Note that the European Energy Communities Repository, from which this
data is sourced, does not provide a precise definition of the term ’vulnerable
member’.
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local production and consumption. CEI are seen as preferable to com-
mercial renewable energy actors in this regard, as the generated benefits
(e.g. produced energy, financial profit) tend to remain within the local
community (Walker and Devine-Wright, 2008).

We first address the aspect of self-sufficiency in terms of the CEIs’
ability to supply their members with energy. Schwanitz et al. (2023b)
have investigated this aspect for the CEI contained in the ENBP data-
base. We then investigate whether renewable electricity produced in
CEl-owned facilities is consumed locally or fed into the general grid. For
3445 German CEI-owned PV installations, the ENBP database contains
information taken from the German Core Energy Market Data Register
(Bundesnetzagentur, n.d.), which specifies whether produced electricity
is fully or partially fed into the public grid.

For those installations where the produced energy is not consumed
directly on-site, the question arises if the CEI members (who benefit
from the generated profits) are in fact located in proximity of the pro-
duction unit. A geographic mismatch of CEI members and energy pro-
duction units would indicate that the local community at the site of the
installation does not significantly benefit from the profits generated by
the energy production and feed-in. As such, we compare the
geographical spread of CEI members and CEI-owned renewable energy
installations. We employ information from Wierling et al. (2022b, 2020)
regarding the geographic spread of CEI members as well as the degree to
which CEI implement geographic restriction as a prerequisite for
becoming a member. Next, the geodesic distance of each renewable
energy production unit to the CEI owning the unit is analysed. Prereq-
uisite is the existence of geolocation data for both the unit and the CEI in
the ENBP database. This resulted in distance information for 12724
CEl-unit pairs.

Finally, we investigate whether CEI mainly rely on local resources
represented by their use of different PV panel brands. The ENBP data-
base contains information on the manufacturers of PV panels used in
1018 German and 366 French CEI-owned PV installations. For each
manufacturer the location of its registered headquarter was identified
via internet search.

4. Results
4.1. Imperative 1: reduce environmental impact

The main contribution of CEI to this imperative lies in the installation
of renewable energy capacities, which Schwanitz et al. (2023b) estimate
at 7-10 GW for the European CEI contained in the ENBP database. Solar
photovoltaics makes up the largest share thereof. In terms of reducing
total material and energy consumption, CEI contribution lies mainly in
their engagement in energy efficiency and sufficiency projects. An
analysis of the lines of business stated in the statutes of 562 German PV
CEI finds references for energy efficiency consulting (12 %), energy
saving consulting (10 %), energy efficiency services (14 %), and energy
saving services (5 %) (see Wierling et al., 2022b). Furthermore, out of
10546 CEL 759 have started energy efficiency or energy saving projects,
such as information campaigns and renovation and retrofitting projects
(see Schwanitz et al., 2023a). Note that CEI may not systematically
report energy savings related activities, hence the above values should
be interpreted as a potential minimum.

4.2. Imperative 2: re-orient economic priorities

Purpose statements of German PV CEI, representing their intended
goals, show that only 50 out of 374 investigated CEI use customised
statements referencing goals such as supporting social projects, local
community development and sustainability transition initiatives. The
remaining 324 adopt a general phrase based on the German cooperative
law (GenG, §1), focussing on supporting their members. Thereof, 297
exclusively state the economic support for members, while the remain-
ing 27 extend their focus also to members’ social and cultural needs.
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While the standardised statement based on the cooperative law is often
chosen for its legal security and flexibility, the existence of a small
number of CEI with customised purpose statements that go beyond
economic support for members indicates that some CEI put more
emphasis on such non-economic goals than others.

As an indicator for the aspect of decommodifying goods and services,
we investigate the share of CEI that offer services to the wider com-
munity free of charge. The data show that a considerable number of CEI
in our sample do not provide such non-commercial services, however
significant variability exists among European countries. For Germany,
we find that out of the 366 investigated cases, only 22 mention the
provision of such services, related to knowledge sharing in the form of
awareness raising campaigns as well as collaborations with schools and
running consulting workshops (11 cases), community development such
as helping social initiatives and churches and maintaining public
infrastructure (8 cases), and international development assistance
through supporting renewable energy and social initiatives in devel-
oping countries (3 cases). In France, 58 out of 127 initiatives provide
free of charge services. Thereof, 36 focus on energy poverty reduction (e.
g., helping low-income households with applications to receive subsidies
for energy efficiency upgrades). 25 cases are counted that relate to
knowledge sharing services. 6 initiatives engage in community devel-
opment, such as hosting social and cultural events. Note that CEI may
engage in more than one activity, hence the sum is not equal to its parts.

In terms of CEI reliance on volunteers or employees, we find that, in a
sample of 540 German CEI, the majority relies exclusively on volunteers.
Less than 16 % report on regular employees and less than 3 % have more
than 10 full-time-equivalent (FTE) positions. Only 3 cases with more
than 100 FTE are found. The majority of CEI having employees engage
in electricity distribution and the operation of small local grids, which
require specialised skills and continuous attention.

Furthermore, a previous publication (Wierling et al., 2022b) has
found that CEI often have high equity ratios, with a quarter of the
investigated sample having an equity ratio of over 90 %. This indicates a
comparably low reliance on loans to finance CEI activities. However,
cases with significantly lower equity ratios could also be identified. This
study also showed that assets owned by the vast majority of investigated
CEI are tangible fixed assets instead of financial assets, hinting towards a
low engagement in financial trading activities.

Finally, data from the Energy Community Repository shows that
more than half of the 44 CEI in the sample report that profit is exclu-
sively distributed to members, while the remaining report that profits
are reinvested in community benefit projects.

4.3. Imperative 3: reduce inequality

The investigation of the purposes of German PV CEI (see Section 4.2)
shows that those CEI with customised statements (as opposed to those
using the generic purpose statement) commonly mention a goal to
support the development and value creation of the local community.
While this can be seen as a means to decrease inequality, if targeted
towards low-income communities, our previous studies suggest that CEI
tend to be more active in regions with higher-than-average incomes
(Wierling et al., 2020, 2021). Furthermore, beyond intended goals
stated in the purposes, few investigated CEI report concrete activities
targeted at addressing inequality. Some examples include "Ener-
giegenossenschaft Starkenburg" (Energiegenossenschaft Starkenburg, n.
d.) and "fairPla.net"(fairPla.net, n.d.), who foster international devel-
opment assistance for countries in the Global South, or the cooperative
"Qvinnovindar" (Qvinnovindar, n.d.) that promotes female engagement
in the energy sector. We find, however, significant differences in the
focus on equality related issues across countries. For instance, out of a
sample of 127 French CEIL, 36 provide free-of-charge energy consulting
services to low-income households, while similar evidence could not be
found among German CEI.

Beyond such CEI specifically targeting equality related aspects, the
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Fig. 2. Distribution of Share sizes in EUR for 53 Belgian, 159 Swiss, 33 Czech, 721 German, and 210 French CEL

previous investigations of CEI purposes and use of profits, indicate that a
significant share is mainly focused on providing (financial) benefits for
members. This begs the question of the inclusivity of such CEI and who
consequently benefits of being a member therein. We investigate the size
of membership shares of CEI as representation for the financial barrier
for becoming a member. CEI members are required to purchase at least 1
share. Fig. 2 shows the distribution of member share sizes for CEI of 5
selected countries. As can be seen, significant variability in the share size
distribution can be found across countries, with the median class
ranging from 50 to 100 EUR in France to 500 to 1000 EUR in the Czech
Republic. The reason for the high share sizes in the Czech Republic is
likely the result of a majority of Czech CEI being larger agricultural
cooperatives that also engage in energy related activities such as
biomass or biogas.

The financial entry barriers to CEI membership may then be linked to
the lack of inclusivity of the member base. Data from the European
Energy Communities Repository shows that about half of the included
CEl report a share of female members below 25 %, while ~95 % report a
share of vulnerable members below 25 % and ~90 % report that less
than 25 % of their members are aged below 35. Other studies have
confirmed that CEI members lack in diversity, with CEI members often
being "well-off, rural, male sexagenarians" (Wierling et al., 2020, p. 249;
see also: Radtke and Ohlhorst, 2021; Sebi and Vernay, 2020).

4.4. Imperative 4: foster democratic decision making

A core aspect of the democratic nature of CEI is the decision-making
process based on the One Member - One Vote (OMOV) principle which is
independent of a member’s share, in contrast to a voting system
dependent on a shareholder’s share, that is common in private share-
holding companies. Our data show that 40 % of CEI are registered under
the legal form of cooperative, which generally adheres to the OMOV
principle (c.f. Karakas, 2019). While other legal forms adopted by CEIL
are more flexible in terms of governance, the OMOV principle remains a
common choice. A detailed investigation of French CEI, which generally
prefer other legal forms such as the joint-stock-company (SAS), confirms
this point. Over 90 % of the French CEI still adhere to the One Member -
One Vote principle voluntarily.

While this principle sets the legal framework for a more egalitarian
governance system compared to other companies, it is also interesting to
investigate whether it truly translates to a highly participative decision-

making within CEL. Rommel et al. (2018) point out a trend where
member participation in general assemblies tends to decline with
increasing size of the CEL The yearly general assembly is the main tool
through which the entire member-base is able to participate in major
decisions (e.g. payout of dividends, electing steering committee,
deciding on new projects). Based on the data from the European Energy
Communities Repository, we can confirm this trend. As Table 1 shows,
the participation rate in the most recent general assembly almost
continuously declines with increasing median membership numbers.
Data on membership numbers of CEI included in the ENBP database
show that close to half of the CEI have above 100 members. Assuming
that the trend shown in Table 1 holds true, would indicate that a sig-
nificant share of CEI have comparably low member participation in
decision-making. Similar trends of low participation rates were also
identified in other studies (Van Veelen, 2018; Wierling et al., 2020).

4.5. Imperative 5:re-localize production and consumption

In terms of self-sufficiency, CEI theoretically produce sufficient en-
ergy to cover the energy needs of all their members (Schwanitz et al.,
2023b). The question arises, however, whether this energy is truly used
for local self-consumption or simply fed into the national grid. Fig. 3
shows the evolution of the ratio between full and partial feed-in over the
last 20 years for a sample of German CEI-owned PV units. A clear trend
from almost exclusively full feed-in to increasing partial feed-in in-
stallations can be observed. This trend coincides with the gradual
reduction of feed-in tariffs over the past two decades (Wirth, 2024). The
decreasing profitability of the feed-in tariff business model therefore

Table 1

Comparison of membership participation in last general assembly with median
membership number for all CEI with participation rate in given range. Intervals
for assembly participation were adopted from the European Energy Commu-
nities Repository.

Assembly participation rate (%) Median membership number

<25 334
26-44 129
45-55 68
56-75 47
76-90 16
>90 27
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Fig. 3. Share of 3811 newly installed German PV units owned by CEI that fully feed electricity into the national grid or partially use electricity for local self-

consumption.

pushed CEI to experiment with new business models, such as local
self-consumption (Wierling et al., 2022b).

In such cases where produced energy is fed into the grid, the local
(financial) benefits only arise if CEI members are located in close
proximity to the production facilities. In terms of the geographic spread
of CEI members, Wierling et al. (2020, 2022b) find evidence indicating
that CEI members are commonly located closely to the CEI and that
some CEI even enforce geographic restrictions on membership.

Next, we investigate the geographical spread of CEI activities. Fig. 4
shows the share of production units located within a certain radius of the
CEI for the sample of 12724 CEI across Europe. About a quarter of in-
stallations are located directly at the CEI headquarter (<1 km distance).
In total, almost two thirds of installations lie within a 10 km radius.
However, we do also find occasions where production units are located
several hundred or even more than thousand kilometres from the CEI,
occasionally even being located in foreign countries. A more detailed
breakdown along technology types and countries can be found in
appendix Fig. Al. The exception being Swiss and Spanish installations.
However, for these two countries, our sample only comprises in-
stallations from 2 CEI each, therefore not being representative.
Regarding the two most common technologies, wind installations are
generally located at greater distance than solar PV installations. Note-
worthy is also the low spatial spread of biomass/biogas and heating
technologies.? These constitute a large share of the samples for Finland
and Denmark. The low spatial spread of these technologies is a result of
being used in local district heating systems operated by the CEI. The
same is true for hydropower installations in Germany, a significant share
of which have been installed in the first half of the 20th century by rural
electrification cooperatives, with the aim of providing electricity to rural
areas de-prioritized by market and state actors. Those that remain active
today tend to still operate local electricity distribution grids. These re-
sults confirm a previous study on a smaller sample, exclusively inves-
tigating CEI owned PV installations in Germany and Italy (Wierling
et al., 2021). Interestingly, Rommel et al. (2018) point out that, espe-
cially for wind installations, there is a chance that recent changes in

2 Overlap between the two technologies may exist: Biomass/biogas tech-
nologies may be used for either heat or electricity production (or both). The
category Heat therefore includes all heating technologies not further specified,
or fossil fuel-based heating systems.
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Fig. 4. Share of 12724 CEI production facilities located within specified dis-
tance from headquarters for total sample of CEI across Europe.

legislation in Germany as well as technological development may lead to
increasingly larger turbines located at greater distances. Our data does
not substantiate this claim, neither for Germany nor the EU in total.
While turbines have increased in capacity, there is no significant cor-
relation between year of installation and distance from CEI headquarter.
The same is also true for other technologies than wind.

These results indicate that both members and energy production
facilities are mostly located in close proximity to the CEI headquarter.
This suggests that the financial benefits generated from feeding pro-
duced electricity into the grid and distributing the revenues as member
dividends remain within close proximity to the CEI.

Finally, we investigate the PV panel brands used by German and
French CEI as representation of CEIs’ use of local resources. Fig. 5 shows
the world regions in which the registered headquarter of the PV panel
producer is located. German CEI continuously rely strongly on PV panels
from East Asian manufacturers, mainly Chinese. The remaining panels
are sourced mostly from European and North American manufacturers.
French CEL on the other hand, rely predominantly on European man-
ufacturers (mostly German and French), only showing a significant
share of East Asian brands in the years 2017-2020. In 2020, a large
percentage of panels were also sourced from North American brands. It
is important to note that this is not a perfect representation, as today the
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Fig. 5. a and b: Location of registered headquarter of PV panel manufacturer of 1018 German (top) and 366 French (bottom) CEI-owned PV installations, based on
share of total newly installed capacity per year in kW. Classified into World regions based on the World Bank.

vast majority of PV panel assembly occurs in China, even for non-
Chinese manufacturers (IEA, 2022). However, the considerably greater
use of European panel brands among French CEI compared to German
ones still hints towards a greater awareness on local sourcing of mate-
rials among French CEL Furthermore, international companies tend to
pay taxes in the country of their registered headquarters, and as such the
choice of panel brand contributes to the respective country’s economy.

5. Discussion

Fig. 6 summarises our findings regarding the alignment of CEI with
the five degrowth imperatives. Our investigation indicates that CEI
across Europe align strongly with the environmental impact reduction
imperative, mainly through their engagement in deploying renewable
energy technologies. However, some controversy can be found in the
degrowth movement around the use of technology (c.f. Kerschner et al.,
2018). While some see technological advancement as necessary for a
sustainable transition, others specifically criticise the narrative that
technological advancement is the sole solution to current environmental
challenges, instead emphasising the need to lower material and energy
consumption rather than simply substituting one resource with another.
In fact, degrowth specifically criticises other development narratives

such as green growth for their assumption that environmental impact
can be fully decoupled from material and energy consumption through
technological advancement (Hickel and Kallis, 2020; Polewsky et al.,
2024; Schneider et al., 2010; Vadén et al., 2020). Only a small share of
CEl report activities related to energy consumption reduction, indicating
a weaker alignment with this aspect. However, it is likely that not all CEI
report such activities hence the true share is expected to be higher. In
summary, we interpret the ability of CEI to fulfil the energy needs of
their estimated 2 million members across Europe (Schwanitz et al.,
2023b), as well as contributions to energy savings, as indication for a
strong alignment with the first degrowth imperative.

Regarding the economic re-orientation imperative, our results show
large variability within and across countries. On the one hand, CEIL
reliance on volunteers, and avoidance of loans and financial trading
activities indicates a strong alignment with this degrowth imperative.
On the other hand, we find that CEI often state primarily economic goals
in their purposes and often distribute profits to members. Finally, we see
that French CEI report considerably more non-commercial activities
compared to German ones. The variability in terms of purposes, profit
distribution and non-commercial activities hints towards an only partial
alignment of the CEI sector as a whole with the second degrowth
imperative. The aspect of voluntarism is also subject to some
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Fig. 6. Summary of degrowth imperatives, associated indicators and CEI
alignment with respective degrowth imperative. Icons from icons8.com.

controversy within the literature. While some emphasise the need to
move towards a more informal economy based on voluntarism and
neighbourhood help (Cosme et al., 2017; Demaria et al., 2013; Trainer,
2012), others argue instead for mechanisms such as a job guarantee (e.g.
Hickel, 2020). Depending on the stance taken on this issue, our results
on reliance on employees or volunteers can be interpreted differently.
Overall, our findings are in line with other studies such as Dilger et al.
(2017) that situate CEI on a spectrum ranging from "investor-type" to
"prosumer-type" initiatives. The former mainly focus on providing
financial returns to members, while the latter emphasise a direct value
proposition towards their members’ or external stakeholders’ needs.
Similar variability can also be found in terms of the alignment of CEI
with the equality imperative. Relating our investigation of CEI mem-
bership share sizes to a study from 2020, which compiled microdata on
household savings from the European Central Bank (Demertzis et al.,
2020), indicates that low-income households likely struggle to afford the
purchase of such shares. According to this data, the first quartile of
French, German and Belgian household savings lie between ca. 1200 and
2200 EUR. This suggests that median membership share sizes of up to
500 EUR in Germany and Belgium represent a significant proportion of
the total savings of the poorest 25 % of the population. Note also that CEI
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occasionally require the purchase of several shares, thereby further
exacerbating this issue. The exception being France with only just over
10 % of CEI having a share size above 100 EUR. Demertzis et al. (2020)
do not provide data on household savings for the Czech Republic and
Switzerland. However, it can be expected that the pattern in the Czech
Republic is similar to that of Belgium and Germany, potentially even
more pronounced given the far higher membership fees. In Switzerland,
the higher membership fees are likely counter-balanced by generally
higher household incomes and wealth. CEI members also often lack
diversity in terms of female, vulnerable and young members. We
furthermore find evidence suggesting that CEI are often focussed on
supporting members and only occasionally offer services specifically
targeted towards disadvantaged groups. The focus on providing member
benefits combined with the lack of inclusivity of the member base in-
dicates a weak alignment of CEI with the core idea of the equality
imperative, being a more equal distribution of wealth and resources. On
the other hand, the French case indicates a far greater alignment with
the imperative, with share sizes being significantly lower compared to
other countries as well as a stronger focus on providing services to
disadvantaged groups.

In terms of the governance imperative, we find that CEI across
Europe adhere to the One Member - One Vote principle, indicating a
highly democratic decision-making structure, thereby aligning with this
imperative. However, degrowth also argues for a move to more direct
democratic decision-making structures instead of representative de-
mocracies (Research & Degrowth, 2010; Schneider et al., 2010; Trainer,
2012). The majority of CEI tend to elect a steering committee that runs
the day-to-day operations, and only major decisions are made in the
yearly general assembly. Especially among larger CEI, member partici-
pation in general assemblies seems to decline, leaving the decisions in
the hands of a small group of representatives. However, even though this
indicates that CEI members do not regularly make use of their right to
participate in the decision-making, the formal governance structure of
CEI still guarantees every member the possibility to equally influence
the decision-making if they so wish. As such, we argue that CEI none-
theless align strongly with the fourth imperative. Especially small CEI
seem to closely represent the ideals of this degrowth imperative.

Finally, we find a strong alignment of CEI with the local sufficiency
imperative. Based on a large cross-national sample, we find that CEI
predominantly install renewable energy facilities within close proximity
of their headquarters. Evidence from a smaller German sample also
indicated a re-focussing on local self-consumption. The only variation
that could be observed relates to the brand of used PV panels, where we
find that French CEI have a stronger focus on using European panels,
compared to German CEIL This imperative is, however, also the most
controversial one. Mocca (2020) points out that a somewhat idyllic
depiction of local communities dominates within the degrowth com-
munity, not grounded in robust scientific findings. Trainer (2012) and
Bauhardt (2014), for example, envisage a degrowth society based on
local, self-sufficient and frugal neighbourhoods, that are increasingly
also in charge of public services currently provided by the state, such as
retirement, health and education services. Other authors point out the
need to expand public services which small local communities will not
be able to provide (Hickel, 2020; Kallis, 2018). Depending on the
perspective on this issue, our results can be interpreted differently.

6. Conclusion

Rommel et al. (2018, p. 1751) see CEI "at a crossroads" between a
green growth or degrowth pathway. Our empirical compilation drawing
from a large cross-country sample shows that CEI align strongly with the
environmental, governance and local sufficiency imperatives of
degrowth. At the same time our results indicate that the alignment with
the economic re-orientation and equality imperatives varies across
countries and indicators. In the literature (see Table A1 in appendix), the
governance and local sufficiency imperatives are mentioned less
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frequently compared to the other three imperatives. Thus, we find a
closer alignment with the less frequently mentioned imperatives.
Further research will be necessary to better understand the reasons for
the observed variability in some of the imperatives. For instance, the fact
that French CEI show a greater alignment with the economic
re-orientation and equality imperatives may be a result of the strong
roots of the degrowth movement in France. In fact, the degrowth
movement ("Decroissance” in French) is often stated to have originated in
France (Demaria et al., 2013; Petridis et al., 2015).

Finally, it is important to note that the controversies discussed in
Section 5 show that degrowth remains a ’concept in the making’
(Petridis et al., 2015, p. 176; see also: Demaria et al., 2013; Eversberg
and Schmelzer, 2018; Sekulova et al., 2013). Its value therefore lies not
necessarily in its scientific robustness, but in its potential to offer a
counter-narrative to the dominant growth narrative, aiming to inspire
various new ideas and rally social movements that envisage more sus-
tainable ways of living (Augustyn, 2024; Kallis, 2018; Petridis et al.,
2015). As such, our findings should therefore be interpreted as indica-
tion of the alignment of CEI with the currently dominant narrative of
degrowth. Whether the alignment of CEI with the different imperatives
of degrowth truly has the potential to advance a transformation to a
sustainable society will require further research on the scientific
robustness and feasibility of the different degrowth strategies in general.
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Journal of Cleaner Production 513 (2025) 145612
Funding

This research received no specific grant from any funding agency in
the public, commercial, or not-for-profit sectors.

CRediT authorship contribution statement

Jan Pedro Zeiss: Writing — review & editing, Writing — original
draft, Methodology, Investigation, Formal analysis, Data curation,
Conceptualization. Valeria Jana Schwanitz: Writing — review & edit-
ing, Data curation, Conceptualization. August Wierling: Writing — re-
view & editing, Data curation, Conceptualization. Timothy Peter
Marcroft: Writing — review & editing, Data curation. Constantin von
Beck: Writing — review & editing, Data curation. Arnaud Diemer:
Writing — review & editing.

Declaration of competing interest
The authors declare that they have no known competing financial

interests or personal relationships that could have appeared to influence
the work reported in this paper.

Supplementary data to this article can be found online at https://doi.org/10.1016/j.jclepro.2025.145612.

Appendix 1. Overview over degrowth imperatives mentioned in scientific literature and activist movements

Tab. Al

Degrowth imperatives used in commonly cited journal articles and books, as well as on websites of known degrowth activist initiatives.

Reference Scopus/ Journal Journal Reduce Re-orient Reduce Foster Re-localize
Google Impact environmental economic inequality democratic production &
Scholar Factor impact priorities decision making consumption
Citations
Peer-Reviewed Publications
Hickel (2020) 178 Globalizations 2.5 X X X
Trainer (2012) 97 Futures 3 X X X X X
Cosme et al. (2017) 179 Journal of Cleaner 11.1 X X X
Production
Schneider et al. 703 Journal of Cleaner 11.1 X X X X X
(2010) Production
Research and 78 Journal of Cleaner 11.1 X X X X
Degrowth (2010) Production
Demaria et al. 506 Environmental Values 2.2 X X X X
(2013)
Kallis (2011) 671 Ecological Economics 6.6 X X X
Asara et al. (2015) 219 Sustainability Science 6.8 X X X
Fournier (2008) 218 International Journal 1.9 X X X X
of Sociology and Social
Policy
Weiss and Cattaneo, 169 Ecological Economics 6.6 X X X X X
2017
Beling et al. (2018) 80 Ecological Economics 6.6 X X X X
Muraca (2013) 78 Environmental Values 2.2 X X
Jarvis, 2019 73 Progress in Human 6.3 X X X X X
Geography
Books & commentaries
Hickel et al. (2022) 128 Nature Comments n/a X X X
Latouche (2009) 1577 Mille et une nuits/ n/a X X X X
Polity Press
Kallis (2018) 526 Agenda Publishing n/a X X X X X
Activist Movements
degrowth.info, n.d. n/a n/a n/a X X X X X
degrowth.org, n.d. n/a n/a n/a X X X X X
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Tab. Al (continued)
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Reference Scopus/ Journal Journal Reduce Re-orient Reduce Foster Re-localize
Google Impact environmental economic inequality democratic production &
Scholar Factor impact priorities decision making consumption
Citations
Associazione per la n/a n/a n/a X X X
Descrecita, n.d.
OPCD, n.d. n/a n/a n/a X X X X
Degrowth aotearoa, n/a n/a n/a X X X X X
n.d.
Degrowth n/a n/a n/a X X X X
California, n.d.
Degrowth Central n/a n/a n/a X X
Victoria, n.d.
Degrowth n/a n/a n/a X X X
Copenhagen, n.d.
Degrowth n/a n/a n/a X X X X
Switzerland, n.d.
Degrowth Vienna, n/a n/a n/a X X X
n.d.
Institute for n/a n/a n/a X X X
degrowth studies,
n.d.
Rede para o n/a n/a n/a X X X X

decrescimento, n.
d.

Appendix 2. Indicators for testing alignment of CEI with degrowth imperative

Tab. A2

Summary of indicators, data samples and data sources for each investigated degrowth imperative.

Indicator

Sample size

Data source

Imperative 1 — Reduce environmental impact

Total renewable energy capacity installed by CEI

Share of CEI conducting energy consumption
reduction activities

Imperative 2 — Re-orient economic priorities

Presence of non-economic goals in CEI purpose

Share of CEI offering non-profit generating, public
benefit services

Use of financial profits

Reliance of CEI on voluntary work or formal
employment

CEI financial assets — equity or loans

Imperative 3 — Reduce inequality

Stated purpose of CEI — mutual or public benefit
focus

Conducted activities specifically targeted towards
disadvantaged groups

Size of membership fee of CEI

Member demography - inclusivity of CEI

Imperative 4 — Foster democratic decision making

Formal governance principles of CEI - adherence
to one member - one vote principle

Member participation in decision-making
processes

Total sample of 10546 European CEI
10546 European CEIL; 562 German PV CEI

374 German PV CEI
366 German PV CEI
127 French PV CEL
44 CEI across Europe

540 German CEI

Two samples of 265 and 191 German PV CEL
374 German PV CEI

366 German PV CEI

127 French PV CEIL

1176 CEI, Thereof: BEL: 53, CHE: 159, CZE: 33, GER: 721, FRA: 210
92 CEI across Europe

Analysis of general adherence based on chosen legal form for 9078 CEI; Detailed
analysis based in individual statutes for 294 French CEI
85 CEI across Europe

Imperative 5 — Re-localize production and consumption

Energy self-sufficiency — Degree of fulfilment of
members’ energy needs

Focus on self-consumption or feed-in of electricity
into national grid

Geographic distribution of members

Geographic spread of energy production facilities

Use of local resources — Country of origin of PV
panel producer

Total sample of 10546 European CEI
3811 German CEI-owned PV installations

46 Danish CEI & 286 German PV CEI

12724 CEI-Unit pairs

Thereof: AUT: 1, BEL: 98, CHE: 39, CZE: 37, DNK: 395, ESP: 11, EST: 132, FIN: 26,
FRA: 876, GER: 10108, GRC: 49, HRV: 5, NLD: 707, POL: 43, SWE: 197

366 French CEI-owned PV units

1018 German CEI-owned PV units

Schwanitz et al. (2023b)

Schwanitz et al. (2023a), Wierling et al.

(2022b)

Wierling et al. (2022b)
CEI Websites

Energy Communities Repository
(European Commission, n.d.)

CEI yearly reports (Bundesanzeiger
Verlag, 2024)

Wierling et al. (2022b)

Wierling et al. (2022b)

CEI Websites

ENBP Database

Energy Communities Repository
(European Commission, n.d.)

ENBP Database

Energy Communities Repository
(European Commission, n.d.)

Schwanitz et al. (2023b)
ENBP Database
Wierling et al. (2020, 2022b)

ENBP Database

ENBP Database
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Appendix 3. Breakdown of distances between CEI and owned renewable energy generation facilities
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Fig. Al. Breakdown of average distances between CEI and owned renewable energy generation facilities. Separated by technology type and country. Error bars show

1 standard deviation.

Data availability

This study largely uses data contained in the open access ENBP
database on European CEI, which is available on dataverse.no (2022a).
Additional information on compilation and usage of the ENBP database
can be found in Wierling et al. (2023). This data was extended by
additional datapoints which are attached as supplementary file to this
study. Further data was collected from the European Energy Commu-
nities Repository (European Commission, n.d.).
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