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Citizen-driven Renewable Energy (RE) projects of variousnkls, known collectively as
community energy (CE), have an important part to play in the evldwide transition

to cleaner energy systems. On the basis of evidence from 8 Eapean countries,

we investigate CE, over approximately the last 50 years (c970-2018), through the
lens of Social Innovation (SI). We carry out a detailed reweof literature around the
social dimension of renewable energy; we collect, describeand map CE initiatives
from Belgium, France, Germany, Italy, Poland, Spain, Swede and the UK; and we

unpack the Sl concept into 4 operational criteria which we sggest are essential to
recognizing Sl in CE. These are: (1) Crises and opportunisie(2) the agency of civil
society; (3) recon guration of social practices, institibns and networks; (4) new ways
of working. We identify three main phases of Sl in CE. The emenmental movements
of the 1960s and the “oil shocks” of the 1970s provided the caalyst for a series of
innovative societal responses around energy and self-sufiency. A second wave of Sl
relates to the mainstreaming of RE and associated governmérsupport mechanisms.

In this phase, with some important exceptions, successful € initiatives were mainly
con ned to those countries where they were already embeddedas innovators in the
previous phase. The third phase of CE innovation relates tdé societal response to the
Great Recession that began in 2008 and lasted most of the subsquent decade. CE

initiatives formed around this time were also strongly foaed around democratization of
energy and citizen empowerment in the context of rising engly prices, a weak economy,

and a production and supply system dominated by excessivelpowerful multinational
energy rms. CE initiatives today are more diverse than at antime previously, and are
likely to continue to act as incubators for pioneering indtives addressing virtually all
aspects of energy. However, large multinational energy rsiremain the dominant vehicle
for delivery of the energy transition, and the apparent exement in European policy
circles for “community energy” does not extend to democratiation of energy or genuine
empowerment of citizens.
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INTRODUCTION energy as a resource, rather than passive “consumers” afyener
] o _ ] as a commodity.
With the goals of the Paris climate agreement looking ditul |t is this idea of “creative recon guration of social relatis”

to achieve (e.gKriegler et al., 2018; Larkin et al., 2Q1&nd  around energy—innovation in forms of governance, institos
Europe's e orts to increase the proportion of RE in its energyand actor relationships—that underlies the concept of CE.sThu
systems only partially successféigure 1), new approaches to while CE is rarely described as social innovation, it seensstt
the clean energy transition are needed. This necessitgtteg comfortably within the de nitions of social innovation o exd by
with citizens' growing interest in sustainability and eggr Cajaiba-Santana and others.
democracy $zulecki, 20080 ers both a clear motivation and  Yet strategic approaches to energy transition currently gpein
opportunity for communities to address both concerns togethe advanced by European policy-makers remain rmly anchored to
by forging a new relationship with energy. In this context, athis earlier “technology focused” innovation paradigm, arml d
wide range of community-led sustainable energy projects) (CEyot seriously contemplate any form of genuine recon guration
are currently being implemented all around the world. Europearpr “new social contract for energy.” This leads us to wonder
countries are at the forefront of this emerging trend. CEoisrfd  to what extent the phenomenon of CE, which has a large
in diverse forms thrOUghOUt EUrOpe, inClUding wind turbines and growing |iterature, and, in some CountrieS, a degree of
and solar farms in cooperative ownership that return pro ts to government support, might o er potential to bring about real
local investors, mini-hydro-electricity schemes which |axmkbca| Change in the re|ationship between Socie[y, and energy@jro
homes and businesses, farmer's bioenergy collectivesctthu wide. In this paper, we strive to answer this question by
or community center renewable heat initiatives, locallyp@d  examining CE in Europe through the lens of SI. To this end, we
energy distribution networks and “eco-villages” which prot®  de ne two Research Objectives (ROs), as follows:
self-su ciency, zero-waste and energy e ciency. The commo  RO1: Develop a greater understanding of what constitutes
denominator that binds these diverse projects togetheras#fl, CE in Europe by reviewing relevant literature and collecting
in some form or other, emphasize citizen participation aroundevidence for CE initiatives from primary sources for a range o
the common issue of energy. European countries.

In this sense, the concept of social innovation (SI) is raieva To understand Sl in CE in Europe, we must rst understand
Sl refers to the recon guring of social practices in resporse tCE. While there is a large and growing literature on CE itself,
societal challenges, with the aim of improving societalAveihg  broad review of its form and extent across Europe is generally
through the engagement of civil society actoP®iman et al., lacking. There is a pressing need to map, characterize, and
2017. It is this focus on civil society engagement that links CEnvestigate the range of CE initiatives across Europe, ireord
to Sl—as an innovation in energy that emphasizes communitjo better understand the circumstances that lead to higlellev
participation, CE is clearly a form of Sl. of development. While several projects, like the EU-funded

In fact, SI has been instrumental in citizen-based activiREScoop projectansintjan, 201por the Energy Archipelago
associated with reducing emissions or increasing renewab{Harnmeijer et al., 20)4ave already begun to address this need,
energy productionilarnmeijer et al., 2008At present, however, the scienti c literature remains somewhat disconnectednir
Sl is still a contested concept. In 2013 a European Commissidhe extensive publicly available information on individuak
document European Commission, 20)felt unable to o er a initiatives found in gray literature, news reports and commity
precise de nition.MacCallum et al. (20093ee recon guration websites. At the same time, the literature is generally dedu
of social practices, institutions and networks as key elegmenon CE in pioneering countries like Germany and Denmark with
of social innovation where civil society agency creates nefew studies of the phenomenon in Southern Europei(delise
ways of responding to crises and opportunities. We concuand Ruggieri, 2017; Heras-Saizarbitoria et al., p0®o8 the
with this conceptualization, which is broadly matched byformer communist countries of Central and Eastern Europe
later commentators@ajaiba-Santana, 20)l4ocial innovation, (Holstenkamp, 2013
in their view, “rejects the traditional, technology-foeuas RO2: Apply social innovation criteria based on literature
application of the term “innovation”... in favor of a more review and data collection exercise as a framework for aisalys
nuanced reading which valorizes the knowledge and culturadf the CE phenomenon in our case study countries.
assets of communities and which foregrounds the creative While Sl clearly provides a useful conceptual framework for
recon guration of social relations’NJlacCallum et al(2009 1- the study of CE, there are few studies that do this directly. T
2). In this sense, the accelerating impacts of climate changk this research gap is important for two key reasons. Firstly
and ongoing struggle to transition to lower-carbon forms ofwhile broadly supportive statements about CE can be found
energy is clearly an outstanding opportunity to transformon European Commission sponsored websites (e.g., https:/
societal approaches to energy itself. For example, divergifyi climatepolicyinfohub.eu/community-energy-projects-epes-
beyond fossil fuels opens energy production to a wider groupioneering-task), it is unclear to what extent meaningful
of stakeholders beyond traditional oil majors; at the same&ommunity participation is actually a signi cant feature of
time, decentralized energy generation o ers an opportunity fo mainstream renewable energy developments in Europe today; Sl
consumers to o er demand-management services through theias we have explained, o ers an ideal framework for investigati
homes and devices. In e ect, new opportunities have emergetthis. Secondly, SI, at least super cially, seems to be a focus
for citizens to become active partners in the management aéf current European policy (see e.g., https://ec.europa.eu/
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FIGURE 1 | Renewable energy as a percentage of total nal energy (Top) @020 targets (Bottom).

growth/industry/innovation/policy/social_en).  Despite his

apparent enthusiasm, it is unclear what, if anything, European

governments are doing to promote the transformation of
ownership, control and civil society participation in enerdpat
recent de nitions of Sl clearly imply. By unpicking these nate

de nitions and applying them to CE examples uncovered by our2.

survey (RO 1), we hope to shed light on these questions.

METHODS

To address the ROs de ned above, we followed a stepwise

methodology comprising 3 key stages:

1. Literature review of key themes around the social dim@msi
of CE. Our review was intended to be exploratory rather

than exhaustive. We did not seek to systematically identify
all relevant literature, rather we aimed to characterizg ke
tendencies chronologically and demonstrate how our interest
in Sl relates to the emerging interest in the social dimemsio
of energy.

Internet search and mapping exercise of CE initiatives in 8
countries across the European continent (RO1), comprising
Belgium, France, Germany, Italy, Poland, Spain, Sweden, and
the United Kingdom. Though the survey presented does not
claim to be comprehensive, its broad scope means that it is
likely to be representative of CE in Europe generally. Case
study countries were chosen with the aim of providing as
diverse a sample as possible of di erent European approaches
to energy taking in a broad range of energy types, energy
dependencies, institutional forms, and social, and politica
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cultures. Our study area thus includes Europe's largest address RO2, we apply these 4 SI criteria as a framework for

economies (Germany, United Kingdom, France, and Italy) in analysis of the CE phenomenon in our case study countries.

the heart of Europe, and countries on its southern, northerrh . .
. n the nal part of this paper, we discuss the lessons learnt from

and eastern borders. The study encompasses countries Wﬁ?e results obtained, and o er some hypotheses and quest@ns f

traditionally very high external energy dependence (Italy L yp qu

Belgium and Spain), carbon-intensive economies Whosféjture research in Sl and CE.

external energy dependence is increasing from historically

low levels (Poland, Germany, and the United Kingdom) and_| TERATURE REVIEW OF KEY THEMES

countries whose energy dependence is decreasing (France, .

Sweden). In terms of energy, we include countries with higioOmmunity Energy

Capac|ty|n solar (Germany, Spa"‘l, |ta|y),W|nd (Germany, UK,C:E is found in diverse Iegal, 0rgan|zat|0nal and nancial

Spain) and Hydropower (Sweden, France, Italy) and countrie®@rms (Walker, 2008; Rae and Bradley, 2012; Holstenkamp,

where renewables are in general less developed (Polandf19. and may involve participation in project development

We include strongly nuclear energy-dependent countries lik (Process), and/or sharing collective bene ts (outcomeésp (ker

the UK and France (and increasingly, Sweden) as well &d Devine-Wright, 2008 CE initiatives may comprise

denuclearizing Germany and countries where nuclear powetommunities of place—emphasizing shared values associated

is historically small and unpopular (Spain) or not present atVith a particular territory or landscape—or communities of

all (Poland). We include “large state” countries like Genyia practice—emphasizing shared ethics and world views, nancial

Sweden and the UK, where governance is highly centralize@ircumstances or problemsviagnani and Osti, 2036but see

and countries where governance is highly devolved to regjiorlsoBecker and Kunze, 20)£nergy cooperatives (REScoops)

and municipalities (Italy, Spain). Both East Germany ancire the oldest, and perhaps best known, type of CE; these may

Poland are former command economies, where the legacy 8 €ither energy producers, suppliers, or boftapellan-Pérez

communism has left deep roots in civil society. et al., 2016; Magnani and Osti, 2)l@nd provide energy or

Data were Comp“ed by individual team members with speci CreVenUe from sales to their members, who are not necessar”y

expertise in the chosen case study countries from a wide rang@rt of the same geographical community. Other types of

of published and unpublished sources to produce a databad@tiatives include community development companies or

of initiatives. These were mapped by a dedicated cartographéot-for-pro t organizations who manage production or supply

and cross-checked by the lead author, who then returned tépr direct local bene t Glee and Harnmeijer, 2017; Harnmeijer

the team to request additions and amendments during th&t al., 201§ and sustainability movements of various sorts
analysis stage (3; below). ranging from substantial and well-organized transition toav

) ) initiatives (Seyfang and Haxeltine, 20Q1#0 eco-villages and
The work is exploratory in nature, and we have thereforgnformal citizen's groups emphasizing self-su ciency and egye
tried to let a picture emerge from the data rather thangaying Georg, 1999; Zhu et al., 2015; Renau, JOH®wever,
imposing a top-down blueprint of what CE is or should be.as Creamer et al. (201ehave observed, CE refers to a broad
Our search thus includes any energy-related initiativet Sa  gpecirum of energy-related initiatives, not a specic class of
small-scale or emanating from non-conventional instiawtal - iect Though often considered to be sustainable, demiograt
forms of generation and supply, whether it is citizen, Ioc,aﬁecentralized, grassroots, cooperative and local, many CE
government, small business, NGO-led, or some combination, e .ts may address only one of these aspects. In fact, engagi
of these, provided that it involves some degree of citize ith such a complex emerging phenomenon is a non-trivial

pontrol or participation. Our initial con.c-eptuallzatlon_of CE task, which the energy research community is just beginning
is thus closer to the very broad de nition oflagnani and to address

Osti (2016)as “a variety of experiences of renewable energy

development and provision characterized by various degree§ocial Innovation in Communitv Ener
of public participation in project development” than that of The social dimension of renewable Znergy r?g{s a large and
Walker and Devine-Wright (2008pr Seyfang et al. (2013

who emphasize strongg an((j meﬁningfﬁl Igcal invo(lveme)nferWing Iitergture Table AD, which has traditionally been'
and control. By casting the net wide, we seek to obtain ;%:rongly dominated by UK based researchers and case studies,

representative picture of what GF rather than what it ideally though this is now beginning to change (see eEgape'rmans )
should be and Loots, 2013; Becker and Kunze, 2014; Magnani and Osti,

2016; Bauwens and Defourny, 2017; Szulecki, #1d.8. As a

3. Analysis and discussion of results from stage 2, in th# lig separate research strand, it has its roots in research arthand
of literature identi ed in stage 1. Following the de nitiah  social acceptance of large energy projects like wind farmass@h
given earlier, (e.gMacCallum et al., 2009; Cajaiba-Santanawere extensively deployed in a centralized fashion acrost mo
2019 4 key criteria can be identied as instrumental for of Europe during the 1990s usually with minimal consultation
recognizing social innovation: (1) Crises and opportunitiesor meaningful citizen participation, in many cases leading to
(2) the agency of civil society; (3) recon guration of sdcia rejection by local people (see e\y.lsink, 1994, 2000; Devine-
practices, institutions and networks; (4) new ways of wagkin Wright, 2005; Aitken, 2070Unsurprisingly, several studies have
that successfully emerge from such a recon guration. Tdfound that where bene ts accrue to the community as a whole,
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public acceptance is likely to be great&to@ers et al., 2008; interpersonal trust and network structure, and concludettha
Warren and McFadyen, 2010 while moving toward a mutual benet model, focusing on
Maruyama et al. (2007in a study of community participation meeting member's needs, e.g., by supplying green electritity
in wind energy schemes in Japan, employ the tesotial allow community energy organizations to increase theiesiz
innovationto refer to a new system of social dynamics whichimpact and nancial stability, social capital may become @itl
changes the rules of risk—bene t distribution and the rolé o as a result.
social actors around a new technology, in this case, windggne Becker et al. (2017&xamine community energy through
While the Japanese wind energy cooperatives explored in thike lens of social entrepreneurshipn order to develop an
paper were investment opportunities, rather than locally basethtegrated approach for analysis of small-scale and bott@m-u
development ventures, they also served as hubs for unitingnergy initiatives using a tripartite framework orientecband
like-minded people around a public goods issue (protectingthe purpose of the initiative, its form of organization and
the environment). Thus the potential dilution of place andownership, and its embeddedness into local community or wide
community identity in these schemes is compensated for by theocial movements’Kecker et al., 20).7Hiteva and Sovacool
strengthening of networks around shared environmentaligal  (2017)examine Sl in energy service companies (ESCOs) from the
While Walker et al. (2007)regard the emergence of perspective oénergy justicele ned as “as a global energy system
“community-based localism” around renewable energy in thehat fairly disseminates both the bene ts and costs of energy
UK in the early and mid-2000s as a positive development, theservices”lfliteva and Sovacool, 20 They nd that established
also caution that the often loose de nitions of community, rms who try to incorporate principles of energy justice into the
e.g., as a group of buildings or a legal entity with a notbusiness models may deliver these goals less successfully tha
for-prot status, do not necessarily imply “participation, companies, like the UK-based Robin Hood Energy, that have
empowerment or wider civic outcome” Ho man and  been created for that purpose.
High-Pippert, 2005; Walker et al.,, 2007Van der Horst A related term is “energy democracy” which originated in
(2008) provides a broadly contemporary study of CE, whichan important study of a range of European CE initiatives
he refers to associal enterprise in renewable energile (Kunze and Becker, 20).4Energy democracy is attributed by
emergence of this phenomenon in the UK is attributed bythese authors to the climate justice movement, and de ned as
this author to the slow progress of the private sector inensuring access to energy for all, producing it without harm
developing renewable energy, together with the opportunitieto the environment or climate, democratization of the means
that it provided to support rural communities at risk of of energy production and rethinking our attitude to energy
fuel poverty due to their remote locations, especially inconsumption.Szulecki (2018pnotes that, seen as a policy goal
Scotland. Other authors concur that Scotland has been ar an ideal socio-technical arrangement, energy democisiay
signi cant focus of CE innovation, e ectively using CE as“quasi-utopian idealization,” but suggests that key eletsieri
a tool for rural development §lee and Harnmeijer, 2017; the energy democracy ideal can be operationalized for policy
van Veelen, 2037 purposes. The three elements he selects: democratic popular
The enormous growth in CE in the UK at this time is sovereignty, participatory governance, and civic ownership,
evidenced by a series of detailed case studies of individBal are recurring themes in CE, and, as we discuss later on
projects {Hargreaves et al., 2013; Seyfang et al., 2013, 20{gee: Analysis and Discussion of Results from Survey and
Grassroots Innovations, 20)L8n this research, CE initiatives are Literature Review), are also key to our own conceptualization
revealed as a patchwork of grassroots movements of extremedf/Sl.
diverse kinds, not easily reducible to a single model entity

or process, and likely not amenable to one-size- ts-all polic
solutions Rae and Bradley, 2012; Seyfang et al., otlis SEARCH AND MAPPING EXERCISE OF CE

pluralistic nature of CE has given rise to debate in the academ|N 8 EUROPEAN COUNTRIES

literature (e.g.yan Veelen, 20)dver the relevance of dominant

transitions research approaches like the multi-level pergpect Figures 2-9 show CE initiatives for the 8 case study countries

(Geels, 2002and the related theory of socio-technical nichescompiled from diverse sources. A list of key literature foclea

(e.g..Kemp et al., 1998 These approaches have been criticizedountry is provided irSupplementary Material 1 A summary of

for their tendency to treat community energy as a homogenouthe main CE developments in each case study country is given in

phenomenon (e.gSeyfang et al., 201But see alsGeels, 2001  Supplementary Material 2 Full lists of CE initiatives identi ed

A more serious shortcoming, perhaps, is their evident debtan be consulted irSupplementary Materials 310, these are

to “the traditional, technology-focused application of thexrh  referred to in the text below. Information was compiled on 2

‘innovation™ (MacCallum et al., 2009 which seems poorly- key levels; CE type (wind, solar, biomass etc., or other ~aire.

aligned with the emerging emphasis on human agencysmwibl  organization dedicated to energy supply, rather than geiarat

capitalthat the concept of Sl seeks to emphasize. and organization type (the legal name in the home language, as
The role of social capital is examined auwens and well as its approximate rendering in English). Estimated total

Defourny (2017)in their study of renewable energy cooperativesiumbers of CE initiatives for each case study country, and

in Belgium. They consider three dierent forms of social the sources from which these gures are derived, are shown

capital: social identi cation with the cooperative, genezai in Table 1
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Energy Type cooperatives a decade latéfc{stenkamp and Ulbrich, 2010;
In terms of energy type, as would be expected, the distributio®@teman et al., 2014ote only 4 solar cooperatives in Germany
broadly re ects the geographical characteristics, for gxamn in 2007, rising to over 200 by 2010, this pattern is re ected in
di ering potential for wind and solar, of the countries themges. the UK and Sweden). Spain is an interesting exception to this
In Sweden, wind energy dominates, with a small number ofule. While the country is quite typical in terms of chronologl
solar PV projects in the south; in the UK, most large soladevelopment of RE generally, with the wind power boom of the
installations are located in the south of the country, witm@  1990s followed by a solar PV boom in the mid-late 20@0sr{so
and hydro dominating elsewhere (especially in Scotland, @heet al., 201)3 the rst community wind turbine at Pujalt near
wind conditions are generally good); and in Spain and ltalyas  Barcelona (SP 14) became operational only in summer 2018, lon
PV installations are dominant nearly everywhere. The @star after the crowd-funded solar projects at Mercado del Carmel in
exception to this general tendency is Germany's huge solaepow2007 (SP16) and Universidad Autonoma de Madrid in 2009 (SP
capacity, re ected in CE just as in RE in Germany generallyl8). Thisis likely to be because the capital investment requdor

Of the 973 renewable energy service cooperatives (REScoops)all rooftop solar arrays like SP16 and 18 is much smaller tha
identi ed by Bauwens et al. (201,6pnly 82 were dedicated to for a wind turbine like SP14, and Spain still lacks a supportive
wind energy, the remainder mostly being solar cooperatiges ( policy environment to manage these risk&(vitt et al., 201y

GE 8, 17, 48). This seems to be because of the higher returnsin Italy, community hydro schemes dating back to the turn
from solar energy, together with the preference for the ledit of the twentieth century are to be found in the northern regso
partnership model (GmbH & Co. KG) for community wind of Trentino and South Tyrol (e.g., IT1; IT7), re ecting the
projects Bauwens et al., 20).6In general, the chronological historic importance of the Alps for hydroelectricity. Elsesvh,
development of wind and solar schemes re ects the pattern afommunity hydro schemes are less common, and quite di erent
RE development as a whole, with community wind schemem nature than these lItalian customer-owned hydro eledtyici
emerging mostly in the 1990s (e.g., UK 48, SW 14), and solatilities (Mori, 2013. Anafon Hydro in Wales (UK 40) and
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FIGURE 5 | CE in Italy.
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FIGURE 6 | CE in Poland.
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FIGURE 7 | CE in Spain.

BirgerEnergie Libeck (GE 53) are good examples, there aferregrossa, Lleida. In both Poland and Belgium, governmen
others in France and Swedefr(ergy Archipelago, 20).8In  support schemes for green energy have favored large scale
the UK at least, where many community hydro schemes arscumbent providers, who have adapted by burning biomass
found, our searches identied 3 such schemes that failed tin coal- red plants Bauwens et al., 2016; International Energy
get past the planning stage (e.g., UK 18). The reasons behiddiency (IEA), 201] rather than CE initiatives. In Sweden,
this are unclear (though segielscher, 201Pand may warrant despite major restructuring of the District Heating markehiah
further investigation. is largely dependent on biomass (from 95% municipal owned in
Bioenergy, which is widespread in Europe, is generally leske late 1980s to 51% sole municipal ownership in 2014), tisere
well-represented in the CE literature, perhaps because scheniittle evidence of participative community involvement beya
are often centrally controlled, either by a public body orgga handful of cooperatives\agnusson, 20)6However, as in the
energy company, or under individual ownership (e.g., om¥fgr  French case, there are some small limited companies set up by
rather than community enterprises. In the UK, biomass CEgroups of farmers, like Farmarenergi i Eslév AB (e.g., SW 55),
initiatives are generally small-scale, e.qg., for heatorgrounity ~ which provides heating for local homes.
centers and churches (e.g., UK 57). There are a small number In Germany, however, community bioenergy plays a
of biogas schemes in France, e.g., Méthadoux, near La Rochgligni cant role in the form of “bioenergy villages” (e.g.EG
(FR 51), which bring together local livestock farmers to preel  59). The number of such villages, which produce electriaily a
energy through a limited liability company (SAS). In ltaly, supply local heating needs by burning food and animal waste
community bioenergy projects are not clearly in evidence, thén combined heat and power plants, has increased enormously
biogas company So.ge.nu.s Spa (IT18) seems to be a consortisimce the rst was established at Jihnde, in Géttingen, in0200
of municipalities and is not noticeably citizen-controlleth  (Wiste and Schmuck, 20).ZToday (September 2018), they are
Spain, the pioneering cooperative Somenergia (SP2) producksind all over Germany; the Agency for Renewable Resources
electricity for its members from an anaerobic digester a{FNR) lists 147 bioenergy villages, and another 44 “on the way
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FIGURE 8 | CE in Sweden.
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FIGURE 9 | CE in the UK.
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(FNR, 201% Though bionenergy villages are strongly promoted In Poland, there is just one o cially-registered energy
at regional government level, with, for example, the state ofooperative (Nasza Energia, PO 1). However, this seems to be a
Baden-Wurttemberg o ering to fund the development of 100initiative arising from the business sector, rather thamoma de
bioenergy villages by 2020V(iste and Schmuck, 20),2Boch  citizens' movementRabiega, 203&elephone interview). One
und Polach et al. (201%)ave suggested that social capital andpossible reason for the lack of energy cooperatives in Poland
trust among key stakeholders, as well a strong local iviti@ire  may be that the cooperative model is negatively associated in
key factors in success or failure of initiatives. the minds of citizens with the state socialism promoted by the
Finally, there are a wide range of initiatives where eneyggt communist regimes before 199B€ckmann et al., 20).5
is denoted as “other”; these include initiatives dedicatesupply
of energy or energy-related services rather than genergéi@., Community Development Trusts
SP 7,8) or to broader considerations like carbon-reductfoel  In the UK, most notably, but not exclusively, in Scotland,
poverty goals or “transitioning” society to more equitableda development trusts or community benet companies are
sustainable pathways (e.g., UK 4,5, SP 19). prominent. Community Development Trusts (CDTs) and
Community Interest Companies (CICs) (e.g., UK 6,7,17, 36)
are typically Private Limited Companies without share capital
Organizational Type whereas Community Benet Societies (CBCs) are usually
REScoops Registered Societies (the UK legal form of a cooperative). Both
In terms of organization type, Renewable Energy Cooperatives these are managed by a board of community representatives,
(REScoops) of various forms are by far the most common classturning income to the community as a whole, rather than
of CE. These have broadly comparable legal forms in mogtist investors.
countries, e.g.Ekonomiska foreningSweden),Industrial and These UK organizational forms have received recent attantio
Provident Societigb)K) or Energiegenossenschaféermany). from Harnmeijer et al. (2018)who compare and contrast
Most such cooperatives are old, though reorganizations af theorganizational structures of CE initiatives in di erent panf the
legal structure in many countries since the 1980s, e.gtaly,| UK (England, Scotland, Wales and Northern Ireland). They note
Spain and the UK, have allowed elements of social enterprigbat while CE initiatives are often thought of as egalitarlay
to be introduced in response to a growing need for third sectonature, some organizational structures are more egaditettian
involvement in multiple areas of activity3przaga and Defourny, others. Some cooperatives may be less egalitarian than CDTSs,
200). The limited presence of REScoops in some countries, ia the sense that the cooperative structure relies on defiger
often related to di culties of the cooperative form, e.g.,8pain, return to individual investors rather than investing in pegjts
cooperatives could not market electricity before 20R0rtiero-  for the whole community, like CDTs and CICklérnmeijer et al.,
Rubio and de Andrés Diaz, 2019n Germany, most of the 2019. Thisdistinction is comparable to the “public versus mutual
large number of REScoops {,000, sedable 1) are nowadays bene t” dichotomy identi ed by Bauwens and Defourny (2017)
dedicated to producing solar energy. This is because wind farin their analysis of energy cooperatives in Belgium.
projects have mostly adopted the GmbH & Co. KG model, where
voting rights depend on the proportion of capital invested, notLocal Government Projects With Citizen Participation
on the traditional “one member, one vote” cooperative prineipl In France, where energy has traditionally been highly cdizted,
(Bauwens et al., 201.6 the Pluriannual energy program (PEP) adopted in 2016
All of these cooperatives in their respective countries serv@Vlinistere de la Transition écologique et solidaire, 2016
to allow their members to carry out economic activity thrdug has sought to increase citizen participation in energy by
energy generation or supply. Some own energy infrastructureprioritizing installations funded through citizen share o®
or shares in them, e.g., hydropower plants, wind turbines offhese “crowdfunded” developments are normally initiated by
solar farms, others act only, or mainly, as resellers of gnergnunicipalities, who initially own the capital and then open the
from renewable sources. Some provide energy to members project to local citizen participationGhristen and Hamman,
local people directly (e.g., UK 59) but most sell electricityhi®  2015. This was the case, for example, of a wind farm comprising
market and pay dividends to their members (e.g., SW7, UK13,0 turbines installed acrossc@mmunegmunicipalities) in the
GE29). In Spain, REScoops mostly act as resellers of energydepartment of Vosges et Bas-Rhin). In this 2008 pilot project
their members (SP14 is a notable exception), using energgsou managed by the specialist company Energie Partagée, who help
accreditation schemes to guarantee 100% renewable energjth capital nancing and manage risk, the municipality rst
However, Som Energia (SP2), the largest and oldest of thesBpanowned 40% of the shares and then opened up the remaining 60%
REScoops, does own some RE plants, and recently became theitizens Christen and Hamman, 201427).
rst developer to build a solar PV plant without any form of  Thus, in France, and also in Italy, local government, which i
subsidy Rodriguez Ifiigo, 2095In Italy, in addition to 0 ering  highly autonomous, compared with the UK, is a key driver of
members returns on their investments, REScoops also may o €E projects. In France, as we have seen, municipalities are key
additional bene ts, such as payments to citizens who provideroject initiators, while in Italy they may provide supportivazhl
assets like rooftops (e.g., Retenergie, IT 3), royalties dsten policy frameworks or assets like the rooftops of public buitgin
the municipality, or discounts on energy bill€éndelise and (Candelise and Ruggieri, 2Q11n Spain, the tendency is less
Ruggieri, 201y clear, probably because community eneggyeratiorinitiatives
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TABLE 1 | Numbers of CE initiatives mapped by this study, and estimatktotal numbers of CE initiatives from literature.

Country CE initiatives Estimated total no. of CE Sources Internal reference
mapped in this initiatives
study
Belgium 21 34 (23 cooperatives and 11 local 1. Bauwens et al., 2016 Supplementary Material 3 , Figure 2
citizens' organizationé)
France 70 >701! 1. This study. This number may be far greater, ~ Supplementary Material 4 , Figure 3
since our study did not aim to identify all CE
projects
Germany 60 >1171 1. Kahla et al. (2017)estimate 1024 in 2016, Supplementary Material 5 , Figure 4
>1024 coops)! > 147 bioenergy ~ Kalkbrenner and Roosen (2016gstimate
villages2 >970a year earlier. The number is certainly

greater since this estimate included only
registered cooperatives, not other forms of CE.
2. FNR (2018) this number will grow, since
more are developing according to this source.

Italy 23 34 1. Candelise and Ruggieri (2017) Supplementary Material 6 , Figure 5
(141 C 202) 2. This study. 23 initiatives identi ed, 3 of which
(IT 4,13,20) already identi ed by source 1.
Poland 34 341 (1 cooperative, 33 “energy 1. This study. Supplementary Material 7 , Figure 6
clusters”)
Spain 20 31(17 coops and 1 second level 1. Union Renovables Coop (2018) Supplementary Material 8 , Figure 7
coopl; 13 other initiative§) 2. This study. These 13 initiatives are SP1,
3-6, 12-19
Sweden 69 1121 1. Kooij et al. (2018) Supplementary Material 9 , Figure 8

(81 wind coops, 6 solar PV
coops, 25 eco-villages)

United Kingdom 62 431 1. Community Energy England (2017) Supplementary Material 10 , Figure 9
(137 England, Wales, Ni 294 2. Community Energy Scotland (2018)
Scotland?) 3. Usmani (2017)

are less common. However, Noain municipality, near Pamplondost energy clusters seem to have been established either by
(SP 3, is one such example, and Viladecans (Vilawatt, SP 1®)e local authorities or the business sector, with a sma# of
in Barcelona, is another. Both of these initiatives arergitp  citizens' participation. However, despite these clear liriota
focused around energy e ciency measures, in the case ofiNoaiand early stage of their development, energy clusters can he see
the primary motivation cited is climate change, while the Vit  as a positive development within Poland's highly centralized
initiative in Viladecans looks to reduce citizen's energ@istand  coal-based energy tradition, representing a cautious mowartd
end dependence on large energy companiesséete, 20).8The  alow carbon-economy and energy decentralization.
Cadiz energy transition roundtable (SP 5) is clearly promdigd
the town council. Public-Private Partnerships

In this context, the newly emerging Polish “energy clustersPublic-private partnerships (PPPs) are a key feature of CE in
are relevant (PO 2-34). One of the main reasons hamperinmany countries. In France, companies like Energie Partagée
the development of the CE in Poland has been the lacknd Enercoop, which emerged during the liberalization of the
of regulations determining the legal form of such initi@s/ energy market after the year 2000, help nance municipal-
However, while the legal form of an (energy) cooperative doedriven projects with citizen share o ers. This serves to naitigy
formally exist in Poland, the government has introduced andhe nancial risk to the municipalities that initiate the pregt.
intensively promoted a di erent concept, namely the energyHowever, while PPPs are often seen as an ideal way to
clusters klastry energji Energy clusters are de ned as a contractcombine market e ciencies with public interest, they are not
between various actors (individuals, legal persons, basinenecessarily always inclusive, and public-participation tise®
entities, research entities, and local municipalities), foe  be designed in, not assumed-in"qwndes and Sullivan, 204
purpose of energy generation, balancing, trade or distriduti  For this reason, the Vilawatt project (SP19) has established
However, legislation also speci es that the energy usedusyeis a public-private-citizen partnership (PPCP) to ensure citizen
is not necessarily limited to renewablese(m, 201p In order  representation alongside private companies and public estitie
to hold the formal title of “energy cluster” such initiatisenust
obtain government approval (so far 33 such initiatives hav@rivate Companies
done so). Having the o cially recognized label increasesg th Often, while energy installations may be owned by coopegativ
chances of receiving external funding, e.g., from the Nwtio electricity generation is carried out by a private company,
Fund for Environmental Protection and Water Management.either a separate commercial entity like Dala Vind AB (SW
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7) or a wholly-owned trading arm of the cooperative or trust,procedures that we may characterize as innovative. Thensrigi
like Makassar, which runs the Torregrassa biogas plant fasf CE have been attributed by various authors to the socidl an
Somenergia (SP2), or the Udny Wind Turbine Company (UK 6) environmental and movements emerging in Europe in the 1960s
Often, where electricity generation is the sole or main ofiye  and the “oil shocks” of the early 1970s (e(@wtan, 2017; Kooij

of the scheme, such as in farmers' biogas collectives E&R§1 et al., 2018 However, while this explains the development of
and SW55), a private limited company is the preferred optionrenewable energy generally and the growing awarenesszsitsti
While literature often focusses on the supposed altruisticireen  around energy issues, it does not explain the reason for the
of CE schemes, and thus may exclude “for pro t” organizationssudden increase in CE initiatives after 1990, or the subseigu
this risks missing the point of many such projects—to makemore recent waves of development up to the present day. These
money for local people. In fact, one of the prime motivatorsare summarized ifable 2andFigure 10

of such schemes is the realization by local actors that RE Firstly, the timeline Table 2 clearly shows that CE, at least
subsidy mechanisms like Feed-in-Tari s (FiTs) can be amegs in its mainstream sense of REScoops providing generation and
by the communities themselves through the same structures ( supply services, is clearly linked to the availability of apprapria
companies) used by larger operators. However, small companiesyanizational forms and policy instruments. In Germany and
may often nd themselves at a considerable disadvantagenwhe&weden, for example, REScoops were not so much alternative
compared to larger, established energy companies. In Germanyehicles for communities to democratize energy, but piomeer

for example, while legislatiori=EG, 201yaims to achieve a high initiatives that drove the development of mainstream wind powe
diversity of actors in the energy transition, in practicgysicant  in the early 1990sHnzensberger et al., 2003; Wizelius, 2008
barriers remain for smaller organizations. These barrretate  these countries, when wind power began to take on importance,
to institutional and policy designs conceived for large gyer developers reached for models to permit the nancing of these
suppliers, like taxes and grid access costs that are excéssiverisky enterprises, and cooperatives tted the bill at that ¢éim
smaller organizations, and reporting requirements degigite = This was not the case elsewhere, where cooperative stracture

the big energy industry@ppen et al., 2017 did not (or could not) occupy this crucial niche. In Spain
o and Italy, for example, massive expansion of wind power took
Other Grassroots Initiatives place from the early 19908i(gili et al., 2011; Ramirez et al.,

Also very widespread, but less easily classi able, is a ir@ge 2019, yet REScoops were not involved in this process at all.
of local initiatives, prominently the eco-villages of Swe@eny., |nstead, this niche was occupied by companies like EHN (later
SW 63;Magnusson, 20)3occupied villages like Lakabe, in the Acciona) and IVPC Ipternational Energy Agency (IEA), 20D1
Spanish Pyrenees (SP 12), projects allied to the transitiondo |n the UK, the rst commercial wind farm was developed
movement (e.g., UK 20), and the citizens' energy “platformsjn 1991, yet no CE wind power scheme emerged until 1997
like the (unsuccessful) Berlin Energy Round Tableedker (Cowtan, 201Y.
et al., 2017and other initiatives like those that have recenﬂy The key role of incentives as enablers for CE schemes is
(after 2012) begun to emerge in Spain (SP 1, 5, 6). Thgiso clear froniTable 2 In Sweden, France, Italy and Germany,
organizational form is less relevant in these cases, banggly CE projects did not emerge in signi cant numbers until public
a matter of convenience, if it exists at all. These grassrookypsidies like FiTs became available. After a slow start, CE
movements in CE are mainly oriented around two key themesaiso took o in the UK after 2010 exactly coinciding with
(1) sustainability and environmental issues, often fromaami-  the introduction of FiT and RHI (Renewable Heat Incentive)
consumerist perspective; (2) energy democracy and fuel poversypsidy schemes. The reverse is also true. In in Germany,
Though in practice these social movements are often allfe®) t gradual reduction of FiTs for solar PV installations in 2qB2wur
respond to dierent crises, an ecological crisis in the formerand Uriona, 201B led to a reduction in the growth of new
case, provoked by climate change, and societal failure t@adt py cooperatives, likewise in Italy, where growth slowedrafte
a socio-political crisis in the latter, arising from the ta# of py schemes became ineligible for the FiT schemen(lelise
governments and markets to meet citizens' energy needs in ahd Ruggieri, 2097 In the UK, government reductions in
equitable way (see Discussion). FiT payments and changes to eligibility criteria in 2014
led to a noticeable reduction in CE initiatives since then,

ANALYSIS AND DISCUSSION OF RESULTS despite the otherwise strong institutional support framework
FROM SURVEY AND LITERATURE REVIEW  (Cowtan, 201y

A number of other clear factors emerge as highly important.

Social Innovation in European If FiTs paved the way for the rst wave of CE initiatives
Community Energy in northern Europe, the EU directive on liberalization of the
CE is discussed in the light of the four key criteria we idexti ~ €lectricity market (applied to all consumers by 2004) seems
earlier for evaluation of the Sl Concept as follows: to have been a key factor in aIIOWing CE initiatives to enter
the market Kooij et al., 2018 In Scotland which has seen
Crises and Opportunities much stronger growth in CE than elsewhere in the UK

To be able to recognize an innovation, we need an historicgHarnmeijer et al., 2008 a community development body
timepoint that serves as a clear benchmark for change from th@ighlands and Islands Community Energy Company; HICEC,
earlier systems or procedures of that time to the later system later Community Energy Scotland) established in 2004, s a
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TABLE 2 | Timeline of main developments in CE.

Country Initial Notes Expansion  Notes Deceleration  Notes
developments phase phase
Belgium 1991 Ecopower established 2013 Formation of Cocite new legal NA

support in Wallonia, formation of
federations Bauwens et al., 2016

France 2001 FiT introduced; rst wind coops 2016 Increase in new projects NA
established
Germany 1990 FiT introduced; rst wind coops 2005 Boom in solar coops begins 2014 Boom in solar coops ends
established
Italy 2008 FiT introduced; rst REScoops 2011 New coops open, Reterengie 2013 FiTs closed to solar PV, boom in
established expands REScoops ends
Poland 2014 Government studies legal forms 2016 Energy clusters initiative launched NA The Polish gouement is currently
of coops (visits to Germany) conducting a second round of the
“contest” to award locally based
initiatives with the “energy cluster”
label
Spain 2010 Coops permitted to market 2010 Further coops established, but no NA
electricity; Som Energia boom
established
Sweden 1990 First wind coop established (Nas, 2003 The green electricity certi cate system 2015 Boom in wind coops ends
Gotland); subsidies for biomass (2003) Boom in wind coops begins
combined heat and power, wind
power, and solar heating in 1991
(Kooij et al., 2018
UK 1997 First wind coop established 2010 FiT and Renewable Heat Incentive 2015 Government modi es FiTs and
(Baywind) (RH]I) introduced changes eligibility, CE boom ends

FIGURE 10 | Development trajectory of CE in case study countries, showg crises and opportunities (Right) and Sl phases (Left).

to take full advantage of the rapidly changing policy scenhyio not otherwise have been available) to try something némn(der
making the crucial link between community development andHorst, 2008.

renewable energy. The Community Development Trust model The local social context in di erent European countries, or
(see section Community Development Trusts, above) was thusetween regions within individual countries, is also keythwut

an opportunistic phenomenon arising out of a particular set ofsocial capital (followin@auwens and Defourny, 20,1see above),
circumstances that were probably unique to Scotland atthatti or a culture of local participation, CE cannot easily emerge.
However, uptake of renewables by the private sector had bedine distrust felt by Polish citizens toward cooperative mede
generally disappointing UK-wide, thus the failure of the privat of social organization is clearly a major factor in the aluseaf
developer-led model also provided an opportunity (that mightREScoops in Poland, and probably also explains the low level
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of development in the former GDR areas of GermaBy((wens The Agency of Civil Society
et al., 2015 Perhaps a CE model emphasizing local enterpris@nalysis of the extent to which CE initiatives are driven by
rather than cooperative values might be more successful icivil society, as opposed to governments or private entities
these areas. is a useful determinant of Sl in this domain, since energy

More recently, the growth of CE initiatives in many countriessystems are traditionally centralized and non-participativ
has been strongly inuenced by the global nancial crisisHowever, despite the large number of potentially applicable
and subsequent recession that began in 2007 and continue t@ameworks and methods, of whichrnstein's (1969)‘ladder
have grave consequences across Europe. This “Great Regessmfnparticipation” is perhaps the best known, it can be di cult
known in many European countries simply as “the crisis,to e ectively evaluate the degree of civil society participatio
arguably has had much more direct, consequential and longn projects. On one hand this is because local-scale goveenan
lasting impact on the individual European citizen than the @97 structures (e.g., Spanishunicipiosor Frenchcommunesmay
oil shocks. Nevertheless, the two events are clearly relteldn  sometimes represent civil society at least as successfilly a
energy terms, the earlier eventis a clear precursor to tee.lihe  parallel “uno cial” citizens' collectives. On the other hdn
oil shocks showed clearly the power of the global energy gjiant the ordinary electoral process may return control of the town
the ordinary citizen, perhaps for the rst timeMitchell, 201).  hall to citizens' collectives, as happened most notably inrSpai
In a similar way, the sharp upsurge in interest shown by aitize in 2015, as in the previously cited example of the city of
in issues relating to control and supply of energy, especially &adiz (SP 5). The problem is also compounded because many
a means to decrease their household expenditure on energy,ssccessful initiatives, as we have seen, combine publigteriv
certainly related to this more recent crisis. In Southerrrdpe, and citizens' groups (so called third sector). Despite these
where the e ects of the crisis were more strongly felt thanhia t di culties, some attempt to estimate the degree of civil siyi
more diversi ed economies of the North (e.g., Germany, fe&n involvement in decision-making (participation) is worthwdi In
UK), this can be clearly demonstrated. In Spain, the crisis haBable 4 we apply a modi ed form ofArnstein's (1969)adder
clearly been as a key factor in driving the emergence of thplgu to European CE initiatives, highlighting some examples from
REScoops like Som Energia (SP2p[fellan-Pérez et al., 2018; our study.
Heras-Saizarbitoria et al., 20180 give another example, the  The rst point to note here, is that, by applying Arnstein's
Cadiz energy transition roundtable (SP 5), can trace a tliredramework, the great majority of CE initiatives identi echi
lineage from the anti-austerity social movements of 15thyMaour study do clearly involve some degree of citizen power. The
2011 (15M), to the formation of the anti-austerity party Pod®sn exceptions to this rule are those “cooperatives of conveeienc
in 2014 to the electoral success of that party and associat@enti ed in Belgium, which are e ectively subsidiaries of
grassroots movements in the local government election®952 large energy companies and oer citizens shares, but not
in which they took control of the city. The ongoing movemeaotf co-ownership of the project, and the various public-private-
energy transition in Spain is directly emergent from gras$so partnership schemes where citizens are e ectively silerdstors
activism around austerity in the context of the Great Recessi  or are represented only by their local politicians, e.g., mdrg®

In summary then, European CE is an artifact of aFrench “Energie Partagée” schemes and (at present) thehPolis
range of dierent crises and opportunities, beginning with energy clusters. These clearly belong at the level of tokenism
the social and environmental movements of the 1960s and The second point to observe is that beyond this tokenistic
70s and the “oil shocks.” These can be broadly structurestep, a number of CE initiatives progress no further than
around three main phases of SlTable3. In Phase |, Step 6, Partnership, where citizens benet, but have no real
social and technological experiments laid the groundwork fopower over energy generation or supply. These include both
the mainstream development of renewables in countries likthe supply REScoops, who tend to focus mostly on providing
Germany and Sweden, where, along with Denmark, the earliestnewable electricity to their members (a public bene t mhde
of the energy cooperatives were formed. The process wagy., IT20, BE12, SP2) as well as those that place more emphasis
facilitated by a range of policy instruments like FiTs andon generating return on investments to their members, like
market liberalization which CE was able to take advantage othe wind cooperatives in Sweden and solar cooperatives in
Mainstream development of CE thus followed in the mid-2000$Germany (a mutual benet model e.g., BE1, SW46, GE29).
(Phase 1), but it was not until the economic crisis in 2007-Bauwens and Defourny (201fave suggested that social capital,
8 that social conditions were ripe for emergence of grassrootle ned as social identi cation with the cooperative, genered
initiatives in Southern Europe to challenge the dominance ointerpersonal trust, and network structure, may be weaker in
the big energy companies (Phase l1ll). Neither France nor théhe former cooperative type than in the latter, and we have thus
UK were as severely a ected by the crisis as Italy and Spaiseparated step 6 into two parts to account for this important
Nevertheless, it is probable that this has led to a graduai@no distinction. Clearly, there is a great deal of overlap herspasl
of acceptance of large developer-led schemes in the context cdpital seems to be dependent on size, thus large Swedish wind
generally rising energy prices, which has facilitated the enorcooperatives like Dala Vindkraft (SW7) are placed on Stepr@h, a
recent emergence of CE schemes in these countries alsce In $mall-scale initiatives like Udny (UK 6) on Step 6b. Cleany, i
UK, especially in Scotland, CE is seen as a key facilitator dfe latter case, the place-based nature of the Udny schemehwhi
community development. bene ts all locals independent of their investment in the s,

Frontiers in Energy Research | www.frontiersin.org 18 April 2019 | Volume 7 | Article 31



Hewitt et al. Social Innovation in Community Energy

TABLE 3 | Three waves of social innovation in community energy in Eupe.

A crisis or opportunity The agency of civil society Recon gu ration of social New ways of working
practices, institutions and
networks
Phase | The 1970s “oil shocks” Share-based participation and ~ The citizen as campaigner, rise of Emergence of small energy
Community Energy Social  First wave of environmentalism, energy autonomy movements.  individualism and DIY solutions cooperatives, isolationist
Innovations (1970s-2000)  Renewable energy seen as more to global problems (think global, (utopian) energy communities
important than energy act local). (ecovillages) and off-grid
democracy. movements
Phase Il State supported drive for Cautious state support, The citizen as participant, Widespread expansion of
Community Energy Social  renewables, FiTs, liberalization, occasional explicit recognition environmental concerns become REScoops, especially solar.
Innovations (ca 2000-2008) Renewable energy seen as the and support of community (e.g., mainstream. Bioenergy villages. Birth of
key solution, generation seen as Germany, Scotland). CE-based community
more important than supply. development (Scotland).
Phase Il Community Energy The Great Recession (2007-16) Anti-extractivism, energy justice The citizen as leader, rise of Holistic energy movements,
Social Innovations Crisis of trust in Big Energy and and energy democracy neo-collectivism, New (or transition towns, “energy justice”
(2008-present) neoliberal capitalism. Energy movements. Declining state restored) institutional service companies (e.g., Robin
democracy seen as more support as incumbent actors arrangements, Hood energy; Hiteva and
important than renewable begin to feel threatened. re-municipalizations, citizen Sovacool, 2017). CE as a key
energy. Increasing concern with partnerships and “round tables” pillar of community development
pricing and supply. (Scotland).

is likely to increase social capital under the de nition givey a social innovation. The recognizable change that is being
Bauwens and Defourny (2017) proposed by governments and large energy companies to

In step 7, the place-based nature of the initiatives becomeaseet the goals of the Paris Agreement is the large-scale
paramount, and their size is generally small and local. Irdeployment of renewable energy systems under centralized
these examples, the emphasis is shifted entirely to communityusiness models and market conditions that favor energy
benet, since nancial benet accruing to investors is non- incumbents. This is a technological, not a social, innarati
inclusive in the sense that only wealthier (and often-bette These proposals go some way toward appeasing stakeholders
educated) community members can purchase shares. This stefnose predominant concern is the decarbonization of
includes wholly owned and self-managed private enterpriseenergy systems, even if progress on this narrowly de ned
where everyone is a director and everyone makes the teallas vgoal is much too slow Kigure ). However, in no case
as altruistic not-for-pro t projects based around strong merks are any mainstream energy commentators proposing a
of (often unpaid) local participants. Logically, the high levetransition from large scale energy production to small scale
of control that these initiatives have over their energytesyss  local grid and energy independent communities, mainly
implies that most bene ciaries are actively involved in dayday = because of the enormous di culty in achieving buy-in from
running of the project. E ectively, being in control means dgi  powerful incumbents.
a lot of it yourself. It is also clear from our study that institutional form, onsit

In Step 8, this tendency is taken to its extreme, and herewn, is not a useful criterion for determining what is, and atlis
we nd those unusual examples of o -grid communities, where,not, a social innovation in CE. A farmers' bioenergy congorti
usually because of remoteness or inaccessibility, contieani (e.g., FR 51, SW 55), may involve more collaboration at the
must build, and operate their energy systems without outsidécal scale than a community share o er from a wind farm. Yet
assistance. The motivations for this may be either delileerathe farmers' group is likely to be a private company, while the
choice, like the inhabitants of Lakabe, in the Spanish Pyge(®8P  wind farm may be a wholly owned cooperative. Both, in our
12), who occupied and rebuilt an abandoned village in pursuiiew, t within the broad de nitions of “community energy.’
of a way of life more closely connected with nature and selfyet this designation tells us nothing about the nature of the
su ciency, or mostly by necessity, as on the island of Eigginitiative. Yet when we apply the criterion of “recon guration
Scotland Green Eigg, 20)8 Both of these communities are of social practices, institutions and networks;” we are omar
entirely self-su cient in terms of energy, but remain concted  ground. Though the initial recon guration of social practis
to the wider economy. The enormous challenges that sucthat a wind farm community share o er entailed was certainly
projects pose mean that these cases are likely to remain #nvalid social innovation in its day (see elgiaruyama et al.,

aminority. 2007, there has been no recon guration of a recognizable
kind in most of our case study countries since the initiative

Recon guration of Social Practices, Institutions, became embedded practice in that country. In 2018, wind

and Networks cooperatives are a successful and widespread institutional f

Firstly, this key aspect of Sl implies that a recognizablé many countries, e.g., Sweden, Germany and the UK. For this
change that emerges without such a recon guration is noteason they are no longer social innovations in these caesitr
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TABLE 4 | Different levels of participation in CE initiatives in Eyre.

Community energy participation
step

Case examples Participation

level

Participation step

Notes

RE share offer or RE supply with

minimal or no co-ownership, local
initiatives without real civil society
involvement.

RE share offer or RE supply with

co-ownership. Usually interest-based.

Public bene t oriented Bauwens and
Defourny, 2017)

As above, mutual bene t oriented
(Bauwens and Defourny, 2017.
Interest-based or place-based.

As above but citizens are active
participants in management of
project. Usually place-based. 100%
community ownership, may include
community bene t fund.

Belgium cases “cooperatives of Tokenism
convenience” (e.g., Electrabel

Cogreen, Lampiris, Eoly)

Poland Energy Clusters (PO2-34),

France Public-Private-Partnerships,

(e.g., FR20), Comunita Solare, Italy,

with less than 1% citizens' ownership

(Candelise and Ruggieri, 201y

Green energy supply coops, e.g.,
Som Energia (SP2), E'Nostra (IT19),
Bath & West Community Energy
(UK22). Larger generation coops,
e.g., Dala Vindkraft Ek. for. (SW7)

Citizen Power

Smaller generation coops or Bene t
companies, e.g., Udny (UK 6),
Beauvent (BE1)

Farmers' biogas coops, e.g.,
Farmarenergi i Eslév AB (SW 55)
Bioenergy villages in Germany (e.g.,
GE 59). Local energy ef ciency/saving
initiatives, e.g., Reepham green team

Step 5: Placation

Step 6a: Silent
Partnership

Step 6b: Vocal
Partnership

Step 7: Delegated
Power

Citizens receive dividend paynms
but are not co-owners and hold no
real power

Citizens receive dividend payments or
bene t in some other way (e.g., from
100% renewable energy) and are
co-owners of installations but do not
usually play an active role in
management

As above, but citizens feel strong
personal links to the project (social
capital).

As Step 6, but most bene ciaries are
active participants in management or
project development. Citizens have
full ownership of projects and
installations

(UK 5), Vilawatt (SP19), other

transition movements.
Wholly owned and self-suf cient Lakabe ecoaldea (SP 12)

energy generation and supply

Step 8: Citizen control Citizens are energy self-suf cient

However, context is essential. In Spain, where systematiet  Future Pathways: CE as a Road to
exist that must be overcome by complex negotiations betweeﬂnergy Democracy?

actors outside of their “comfort zone” a community wind oyr study suggests that a complete democratization of energy
turbine (SP14Viure de l'aire, 201Bis certainly a recognizable sych that all energy generation and supply is controlled and
social innovation. owned by citizens' groups is not likely to take place in the near
future. However, CE is very widespread across Europe and deeply
embedded, and there are some reasons to be optimistic about its
future as well as some reasons to be less optimistic. Develdpmen
Conversely, with respect to the previous point, a recon gwmati models based on external ownership and limited local bene t
of social practices, institutions, and networks should te8u  have been increasingly challenged in many countries. Energy
signi cant new ways of working to be identied as a socialgeneration and supply across Europe is still dominated by just
innovation. The key point here is that it is not dicult a handful of multinational companiesDarmani et al., 2016:

to identify apparently signi cant recon gurations of social Corscadden, 20)8and this is widely recognized as a serious
practices, institutions and networks in relation to energyproblem for both energy a ordability and the transition to
that don't, in the end, lead to transformative change. Forcleaner energy systems (e@arquin et al., 2006; Boroumand,
example,Magnusson (2016fjound that the dramatic changes 2015; Kungl, 2015; Ciarreta et al., 2016; Magnusson)2016

of ownership in the DH market in Sweden between the While national governments may be unable or unwilling
late 1980s and 2014 had, in the end, no real impact oto contemplate direct intervention, regional and local scal
consumers, who remained entirely at the margins of thisadministrations face no such diculty, and in Germany, for
transformation. The lesson from this example is to questiorexample, there has been a concerted drive to bring energy
whether the REScoops, that have proliferated to such ageneration and supply back under local public control through
extent across Europe have really been transformative ingernire-municipalization” (Vagner and Berlo, 20).7Recent years

of their stated goals, that is, greater citizen participatiorhave seen a growing Europe-wide trend in favor of bringing
in energy and a transition to a low-carbon energy future.services, including energy, back into municipal controleaft
This is not an easy question to answer, and more detailedecades of outsourcing and privatizatiorg(l, 2012; Cumbers,
analysis of cases would be needed to give a clear response.2846. In this context, CE has an important role to play in
Lowndes and Sullivan (2004ave noted for the case of PPPs,diversifying the energy market and more fairly distributing
greater participation of civil society needs to be demonsttat revenue from energy generation and supply. While mutual
not assumed. bene t-oriented REScoops like those in Sweden and Germany

New Ways of Working
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0 er signi cant nancial returns to investor-members, thease of legal and policy context is important to successful implatati
the UK, particularly in Scotland, shows how energy projects caof CE projects, and that in its absence, the development of GE ha
be used to fund community development directly. The di erencebeen seriously constrained, e.g., in ltaly, Spain and Polarile
between developer-led and community-led schemes in terms &fK, progress in CE was slow until FiTs were nally introduced,
direct nancial bene t to communities is very notable—th@® after which they enjoyed a brief golden age until rules were
KW community wind turbine at Udny, Aberdeenshire (UK 6) tightened in 2014 and the numbers of new CE initiatives fell.
returns the same bene t to the local community as Vatterdall They are likely to fall further when FiTs are removed in 2019.
recently completed 93.2 MW o shore array at Aberdeen Bay—cén Italy and Germany, changes to FiTs in 2013 also dramayicall
£150,000 in both casesdqcal Energy Scotland, 2018; Vattenfall,a ected the CE landscap&@ndelise and Ruggieri, 2017; Kahla
2019. The continued unpopularity of these kinds of largeet al., 201). In Sweden, low prices, lack of security for investors
developments, together with the mounting evidence that mubliand a complicated and ambiguous permissions process have led
acceptance is likely to be greater where benets accrue to a decline in new wind power investments since 2046(j
the community as a wholeRogers et al., 2008; Warren and et al., 2018; Wizelius, 20)L8Jnpro table CE schemes may sell
McFadyen, 201)Q means that it is not altogether utopian to out to larger suppliers, leading to consolidation in the hands
imagine that very large projects like Aberdeen Bay might ame d of large companies/(izelius, 201R This raises the question to
be partly citizen-owned. Indeed, this seems to be the divacti what extent CE can realistically be “upscaled” in a competitiv
of travel in Scotland at present with Scottish Governmentieglv business environment. In case of business failure, citizgouts
recommending community shareholdings, although not beingof commercial schemes, such as those in France (e.g., FR 14)
entirely explicit as to sources of nance to underpin suchcan simply be reversed. It is unclear to what extent CE can
community shareholding. At the same time, CE schemes atge protected against the centralizing tendencies of the etark
gaining in importance as energy suppliers, through RE supplwithout speci c legislation in place.
cooperatives like Som Energia (SP2) and Ecopower (BE12). At the same time, however, CE initiatives have proved adept
At present, one important limitation for CE projects is the at nding ways around even the most byzantine rules and
need to negotiate with Distribution Network Operators (DNOs constraints. Wizelius (2018)notes that wind cooperatives in
(Magnani and Osti, 2006 who may be sole operators in Sweden did develop, in spite of quite unfavorable conditions.
protected markets (see e.g., section 4.1 Hawitt et al.,, 201).  Even though the energy generating coop in the style of Geyman
The obvious solution to this problem is for CE initiatives to or Sweden did not take o in Spain, Spanish REScoops have
become DNOs themselves, and there have been recent sdodund an important niche as green energy resellers, and are
attempts in Germany, and one notable success in the city aéking market share from the energy giants. CE innovatoes ar
Hamburg (Vlagnani and Osti, 2006 getting wiser, and, increasingly, hybrid strategies arerging
Our study also shows that successful CE schemes aiteat reduce risk and increase the chances of success, etles in
invariably partnerships between community groups, privatdace of indi erence and even outright hostility to the sector
companies and particularly, local government. In SoutherrGermany, the shift from the cooperative to the company-based
Europe especially, local government plays a key role in CE. lpartnership model (GmbH & Co. KG) is one such example, in
Spain, citizens' movements have recently taken control afyma the UK, the introduction of wholly owned private companies that
towns and cities, and begun to develop their own vision okxist only to sell electricity and distribute returns, leayitneir
energy transition (e.g., in Cadiz and Barcelona), the wafes not-for-pro t parent organization to concentrate on commutyi
“re-municipalization” of local energy supply in Germany havedevelopment, is another.
already been mentioned\(agner and Berlo, 20).7In spite of The emergence of these new forms in successive waves of
the relative weakness of local government in the UK, similamnovation (Table 3 can be identied as an adaptive cycle
movements have begun to emerge there also (e.g., Robin Ho¢dremades et al., 20).8The S| framework proposed here is a
energy;Hiteva and Sovacool, 20L7Thus, the growth of CE useful vehicle for beginning to unpick the inherent complgxit
from minority activism to mainstream acceptance, eventuall that this implies; this is, however, a task that we must leave f
accompanied by strong political support in some countries [e.gfuture research.
in Germany and UK (Scotland)], can be seen as a re ection As the recent IPCC report note§RCC, 201} the scale of the
of the growing understanding by actor communities acrossemaining challenge to decarbonize energy systems rerhage
public, private and third sectors of the potential bene ts t@ka and, in light of this, governments may prefer to transact deal
of them. Many schemes are increasingly public-private-thirdvith large-scale experienced energy producers than a myfiad o
sector hybrids, with for example, community shares o ered bycommunitarian initiatives, with its associated high tranton
a commercial consortium (UK 7), or PPP schemes with a citizerosts. In light of this, the emergence of hybrid structurépmt

governing board (SP 19). ownership seems a more likely proposition than a more deeply
] relocalized and redemocratised energy supply and distributio
Where Next? the Future of CE in Europe This will not stop innovation with regard to new business

In 2019 it is unclear whether CE will continue to grow asmodels and new forms of social innovation, but the challenge
rapidly in future as it has done in the period 2010-16, and theréo decarbonize rapidly may limit the scope of these altermativ
is already some evidence of deceleration in several casntriapproaches which o er so much potential in engaging citizens
(Table 2 Figure 10. Our study clearly shows that a supportive and empowering communities.
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Limitations of the Study and crisis, and the increasingly inuential environmental
Future Research movement provided a social context able to respond to

The study clearly has some important limitations. In terms ofit in innovative ways. These were both social (radical
the survey and mapping exercise, although a serious attemptovements for change, new institutions and structures)
was made to be obtain representative examples of CE frofd technological (experimentation with renewable energy)
all parts of each country, diculties of data availability, /" Sweden and Germany, cooperatives were renewable energy
together with the wide variety of potential de nitions of Pioneers, as mainstream sources of capital nancing were not
CE mean that there are some notable dierences in thdnitially available.

nature and quality of the information presented between [N the second phase of the innovation cycle, large companies
countries. We feel that this is unavoidable given thec@me on board, FiTs and certi cation schemes were introduce

scope of our study, but nevertheless, the database of i governments, which increased the viability of community
initiatives should be considered a starting point for moreProjects but also crowded them out of the marketplace, which
detailed study, not a de nitive statement. In particular, Was increasingly occupied by large energy rms. The EU

future research is likely to prove fruitful in the following directive on energy market liberalization, generous intess,
key areas: and a sharp fall in the price of solar technology facilitated C

developments. Nonetheless, in countries with highly céizied
CE in former communist countries of Central and o fossil-fuel dependent energy sectors (e.g., Belgiumgrieol
Eastern Europe. France) CE initiatives developed slowly (Belgium), not at
Enablers and barriers of CE initiatives. There are studidisis g (Poland), or were not really driven by citizens (France)
eld, but they tend to be single country-focused, and up-to-jtaly and Spain, despite increasing capacity in renewables,
date general reviews of this aspect for the European conte}mained at the margins in terms of CE innovation even
are scarce. after the introduction of generous incentives because the
CE nancing and economic opportunities for communities. niche that CE might have occupied in pioneering renewables
A comparative study of di erent nancing arrangements for (e.g., as it did in northern Europe) had been lled by large
community projects, and an evaluation of their attractive®e companies. In the UK, while incentives for renewables were
and level of uptake. in place since 1990, they tended to favor larger developers
Spatial analysis of distribution and di usion of European CE-(Cowtan, 201y, and thus the rst CE project did not emerge
Can common geographical or socio-economic indicators bgnti 1997.
identi ed that drive the development of Sl in CE? The Great Recession of 2008 marks the beginning of a third
Quanti cation of the real impact, in terms of energy wave of innovation in CE. This seems to have been driven by
generation or energy savings, of CE initiatives, compared tg crisjs of acceptance of the “extractivist’ development rhode

mainstream commercial energy generation. which large developer-led projects had come to symbolize, in
Research into the potential impact of CE to disrupt market§ne context of citizens' growing dissatisfaction with ragid
and challenge the energy multinationals. increasing energy prices under a declining economy. Thistate
CE networks, e.g., using sociograms (éignso etal., 2006 phase of innovation is marked by the appearance of new
or social network analysis (e.g'erbong and Geels, 20p7 forms of CE, like the CDT model developed in Scotland,
the proliferation of supply cooperatives in Spain and lItaly,
CONCLUSIONS and of a wide range of grassroots energy movements like

transition towns, community sustainability initiativea@energy

This research has contributed to developing a more completiansition “roundtables.”
picture of a well-studied, but highly fragmented, research The last of these three phases is by far the most inclusive
area. CE is a very diverse phenomenon, with participatiomnd participatory. Unlike Phase |, it is not mainly about
of a large range of private, public, and third sector actorspersuading other actors (i.e., governments) to “do something
CE in its various forms is embedded everywhere in Europand unlike Phase I, it does not emphasize cleaner production
except in the former communist countries of the center(i.e., renewable energy) as an end in itself, though this nesna
and east of the continent, and there are some signs &n important underlying theme. Instead, it is much more
decentralization (if not yet clearly recognizable CE),réhoo, closely tied to citizens' concerns around the democraitirat
as evidenced by the recent “energy cluster” initiativesataRd. and decentralization of energy. It recognizes that enegy i
It remains to be seen ibona de examples of CE will emerge not just about electricity, and emphasizes holistic solution
there too. like waste reduction and the circular economy. It demands

Social Innovation provides a useful framework forthat the benets of energy should be shared more widely.
analysis of CE projects. Broadly accepted de nitions of SAbove all, it ghts to rede ne energy as a right which citizen
emphasize the importance of specic crises or opportunitieshould enjoy, rather than as a commodity to be sold to the
to provide the necessary impulse for social change. Frotighest bidder.
this perspective, it is possible to identify three broad phases Looking to the future, some troubling tendencies can be
of CE, each associated with di erent crises or opportunitiesperceived. The latest boom in CE has slowed, and nancial
The *“oil shocks” of the 1970s oer a clearly identi able incentives are being removed or reduced. CE has probably
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reached its peak. In Germany, Sweden and France, it seefr&JNDING

likely that REScoops could be absorbed by large companies in

a new round of acquisitions and mergers if dec"ning rev@]ueThiS work was funded by the Rural A airs and the Environment

make CE schemes unpro table. The abolition of the FiT inStrategic Research Program of the Scottish Government, ynd b

the UK in 2019 poses a serious threat to the viability othe European Commission under the remit of European Union

the CDT model pioneered in Scotland. The Spanish supplyiorizon 2020 Research and Innovation Program grant No.

Cooperatives are still growing, but occupy 0n|y a very Sma@77622, awarded to the prOjeCt Social Innovation in Marg-imﬂj

sector of the electricity markeC@pellan-Pérez et al., 201&n  Rural Areas (SIMRA).

France and Poland the future looks brighter, but it is unclea

to what extent citizens are really being engaged in either ACKNOWLEDGMENTS
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APPENDIX

Table Al| Key literature on social aspects of CE in chronological ogt.

Key literature on social Main classi ers
dimension of CE

Key themes

Maruyama et al., 2007 Social innovation in energy

Walker, 2008 Community-owned energy
production

Walker and Devine-Wright, 2008 Community energy

Van der Horst, 2008 Social Enterprise and Renewable
energy

Seyfang et al., 2013 Community energy

Kunze and Becker, 2014 Energy democracy

Becker and Kunze, 2014 Collective and politically motivated

renewable energy (CPE)

Bauwens and Defourny, 2017 Social capital

Becker et al., 2017 Social entrepreneurship
Hiteva and Sovacool, 2017 Social Innovation
Szulecki, 2018 Energy Democracy

Wind farms as hubs for unitind&-minded people
around a common interest.
CE as an investment opportunity.

Communities of practice (or interest) vs. communities of
place (or locality).

Citizen participation in project development (process),
and/or sharing collective bene ts (outcomes)

Some de nitions of CE not necessarily participatory or
for civic bene t.

Social enterprise as a solution to an underperforming
private sector.

CE projects as Social Enterprises (SE)

The bene cial role of, and need for, “bridging
organizations” like Highlands and Islands Renewable
Energy Company (HICEC, later Community Energy
Scotland) in supporting SE in CE

Communities (place or interest) have a high degree of
ownership and control.

Initiatives are very diverse

Community maybe more important than energy

CE not a single, classi able entity that can be “upscaled”
or “outscaled”

Needs consistent policy support and funding

Energy democracy concept as a framework for analyzing
underlying motivations of CE cases. Power of energy
oligopoly and the role of citizens' movements.

Collective ownership and political motivation seen as
more important than localism. Motivations of the original
projects as a starting point for any de nition.

First Europe-wide perspective on CE.

Social identi cation with the cooperative, generalized
interpersonal trust and network structure.

Public bene t vs. mutual bene t.

Purpose of initiative
Organizational form
Community and wider social embeddedness

Energy Justice

Energy Service Companies

Business models

Supporting local conditions, not upscaling.
Operationalization of the energy democracy ideal for
policy on the basis of three elements or “levels”;
democratic popular sovereignty; participatory
governance; and civic ownership.
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