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ARTICLE INFO ABSTRACT

Keywords: Deep civic engagement in energy transitions has been limited and unique to specific political economic contexts.
Governance This study develops a generic policy mix enabling civic energy, drawing on a systematic overview of barriers and
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policies for civic energy by country and region from 1980 to 2023. We show that when policy mixes support
widespread diffusion of civic energy, they are likely to be “thick”; meaning that they align a wide range of
corporate legal, market access, energy subsidy, localised planning and facilitation, access to finance, and capacity
building policies - extending well beyond the domain of energy policy. Literature suggests that “thick” policy
mixes emerge in contexts where there are narratives and conscious strategies for participation, political op-
portunities and resources mobilised towards enabling participation, with high degrees of fiscal and legislative
decentralisation and policy coordination. In contrast, contexts characterised by low levels of civic energy are
posited as having “thin” policy mixes, with limited opportunity for inclusive visioning or experimentation in
multi-stakeholder platforms, limited decentralisation and policy coordination, resulting in marginalisation of
civic arenas, conflicting framings and lack of high-level strategies for civic participation. We identify countries
characterised by thick and thin policy mixes based on literature and identify research needed to confirm the
existence of exclusive and inclusive governance and policy settings in relation to key indicators for both inclu-
sivity and speed of transitions, allowing for better articulation of the value of inclusive innovation as a practical
and beneficial approach to meeting emission reduction goals.

even crowdfunded investment in standalone renewable energy projects
[9,10]. Civic energy initiatives may be locally or externally led, under
collective, municipal or joint ownership with public or private entities,
take on a variety of legal forms, and entail diverse innovations in energy
practices, technologies and business models, planning, investment that
can span across generation, storage, demand management, trading and
supply, including on- and off-grid solutions [10,11]. Referred to as
‘community energy’ in the UK, ‘energy communities’ in Europe, or
interchangeably using terms reflecting the specific organisational
models emerging in different parts of the world, such as ‘renewable
energy co-operatives’, ‘community choice aggregation’, ‘village energy
programmes’ or ‘community shared solar’ - here we refer to all of these
activities as ‘civic energy’ (CE) to denote its distinction from market and
state activity as communitarian initiatives in which collectives of citi-
zens - as opposed to individual consumers - are engaged in a clean en-
ergy initiative [12]. By combining locally specific social, economic and

1. Introduction

Understanding the policies, governance and political contexts that
can effectively produce demand-side climate solutions to influence
production—consumption systems, technology choices, consumption,
behaviour, and lifestyles, is a key area of research [1,2]. In the past 10
years, civic energy has entered the spotlight internationally as a prom-
ising arena for demand-side climate solutions, marking a shift from the
centralised power plants owned and operated by large, specialised and
centrally coordinated actors that have dominated since the mid-20th
Century [3,4]. A form of social innovation [5-8], civic energy (CE) en-
tails increased participation of community or social enterprise run by
and for local citizens in the energy sector. This can take place in a wide
range of forms, ranging from a small number of households in close
proximity, hundreds of thousands of entities covering a larger area, or
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Abbreviations
CE - Civic Energy
DE - Distributed Energy

EU RED - European Union Renewable Energy Directive

infrastructure needs and public policy objectives around energy poverty,
climate change and energy security, CE is thought to contribute towards
the creation of the critical mass of support that is required to overcome
stagnation in energy transitions, facilitating more rapid and effective
reconfigurations of energy production, distribution and consumption
[13-17].

There is evidence to suggest that deep CE engagement may be time
consuming and expensive but can pay off both in terms of overcoming
public opposition and by generating a wide range of local benefits. In
rural areas of the developing world, community ownership, in-kind
contributions and participatory planning and decision-making has
been observed to be critical for successfully delivering access to
affordable basic energy services [18,19]. CE is also central to the
implementation of far reaching energy decarbonisation concepts and
solutions emerging out of the global North, ranging from ‘positive en-
ergy buildings and -districts’ [20], and ‘energy commons’, where it is
conceptualised as a platform for broader social transformation leading
to “fundamentally different forms of thinking, actions, systems and
structures”, “solutions that challenge the very foundation of modern
organisational and production systems”, even facilitating living within
planetary boundaries [21-25]. This is supported by evidence that
depending on their design, CE projects can carry positive spillover ef-
fects, building local cohesion and capacity that results in a wide range of
initiatives and empowers communities to collectively take control of
locally pertinent social, environmental, and economic issues [18,
26-34]. To this end, ensuring that vulnerable groups can participate in
CE is important, because it can prevent locking in potential injustices in
new energy infrastructure and markets [35], can mitigate energy
poverty, and deliver significant social benefits, and indirectly even
address structural pre-existing inequalities [36-38]. From an instru-
mental perspective, a range of authors have suggested deep civic
engagement in energy will be essential to foster the buy-in and land use
change necessary to bring renewable energy to full scale [39]. For
example, onshore wind development and its associated cost and emis-
sions in Germany were found to be substantially influenced by public
acceptance [40], with a broad range of studies demonstrating that civic
energy has contributed instrumentally to social acceptance [41,42]. It
seems likely that civic energy and domestic microgeneration have
played an important role in supporting fledgling clean technology in-
dustries and creating political support coalitions necessary for matura-
tion of new low carbon export industries, indirectly contributing to
policy stability and the ratcheting up of domestic emission pricing
mechanisms [43].

Literature from both the global North and South shows that CE does
not develop on a level playing field with incumbent or commercial ac-
tors [44-51]. It faces substantial barriers related to organisational ca-
pacity, human resources, social cohesion, finance, land access, and
technical resource potential that each play a role in constraining and
enabling CE at project and organisational level, in turn shaped by wider
political, material, regulatory and infrastructural constraints [51-55].
Policy settings and legacy institutional arrangements substantially shape
their development and continued success [45,56], as well as the ability
of both well-endowed and vulnerable communities to adopt and benefit
from CE solutions [35-37,57,58]. Across the diversity of CE models, a
key distinction is collectives operating as full-fledged market actors in
provision of network-bound services in their own right, where they
leverage markets to generate substantial revenue streams to underpin
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community development work and drive positive social outcomes,
versus civic energy “playing in the playground”, i.e. on the periphery or
beyond the market, limited to small-scale initiatives and operating at the
behest of, and largely dependent on, the state or utilities [12,26,59].

Furthermore, the role of CE in facilitating transitions both in the form
of clean technology deployment, public support and political will seems
highly context dependent and significant country variation can be
observed in the mobilisation, success and wider diffusion of CE. Narra-
tives, policies and practices around the role of citizen engagement in
energy transitions vary widely across actor coalitions, countries and
states, with local authorities and community organisations playing no
role, minor roles, or undertaking a substantial proportion of new energy
developments [49,52,60-62]. Given the importance of public policy in
overcoming barriers and shaping the emergence, size and characteristics
of CE, a number of studies have attempted to review the barriers and the
policies enabling CE [50,53,56,63-66]. A large body of literature has
observed policy gaps or enabling policies in specific country or regional
contexts [14,51,67-71]. For example, widespread civic renewable en-
ergy played an important role in driving development of nursing mar-
kets for wind and solar technology in first mover countries such as
Germany and Denmark. Since the introduction of the EU Clean Energy
Package in 2018, members of the European Union - each with variability
in the forms and extent of CE, have been directed to lay the legal and
policy foundations to enable CE [62]. CE is also prevalent in several
other countries, such as Nepal, Costa Rica and Croatia [4,52,72].
However, these examples seem an exception rather than a norm, with CE
seemingly playing a much less prominent role in terms of overall
deployment of renewable energy in UK, Chile, Uruguay, Australia, New
Zealand as well as other countries in Eastern Europe, where incumbent
utilities - both commercial and public - have been better positioned to
drive clean energy technology development, diffusion and regulatory
adaptation [52,63,73-75].

In addition to the geographic variation in the diffusion of CE, the role
of CE also changes dynamically over time. For example, as technology
markets have matured, several countries have begun dismantling key
policies supporting CE with direct influence on the feasibility and take-
up [76-80]. In others, historically unfavourable policy and regulatory
contexts have been forced to adapt to new European Union laws in order
to enable CE. Even within Europe, where CE has gained prominence and
become institutionalised in European law, it remains to be seen whether
CE was unique to early-stage technology markets or paved the way for a
significant role for CE in future clean technology regimes.

We have yet to systematically explain how country-specific political
economic contexts influence the shape and extent of diffusion of CE and
understand its implications for the dynamics of energy transitions.
Literature on growth, scaling or embedding of grassroots innovations as
a means of overcoming and lock-in of unsustainable development tra-
jectories has focussed on strategic behaviour of niche and grassroots
actors as primary change agents [5], but paid less attention to the
structural - and meso-level institutions that shape the political power
and influence of different actor coalitions, setting ‘the terms of niche
development’ [74,81-83]. These determine for instance whether there
is access to the policy process, ability to mobilise resources and shape
political discourse to influence policy and regulatory change outcomes
[46,49,60]. To date, there has been little analysis of CE outside of
Europe, and comparative and longitudinal studies on CE are currently
limited, but existing comparative studies point to country-specific re-
sponses to  critical junctures, broad (material-economic,
actor-institutional, discursive) dimensions and variables ranging from
resource potential, domestic industry interests, market composition and
power as explanatory variables for country-level variation in CE [14,61,
73,84-88].

This study aims to set the stage for future systematic comparative
research on the political economics of civic energy. It reviews what
distinguishes governance contexts that have enabled versus constrained
civic energy, asks how policy mixes have influenced the shape and
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extent of its development, and takes stock of the geographic distribution
of policies enabling civic energy that have been documented in civic
energy literature to date. In doing so, this study serves as a basis for
country level civic energy policy assessments and empirical comparative
research aiming to understand how structural changes in governance
may open up opportunities for policy pathways conducive to demand-
side climate solutions and accelerated climate action.

2. Understanding the effects of governance and policy contexts
on civic energy

Alongside empirical studies on the governance of civic energy, there
are several bodies of literature that provide a helpful starting point for
understanding the role of civic engagement in distinct governance
contexts: literature on socio-technical transitions [89-91], the political
economics of energy transitions, and user-inclusive innovation, the
latter focussing specifically on the preconditions and processes that
generate innovations that are co-created by and to the benefit of
vulnerable end-user communities [92-94]. Smith and Berkhout’s sem-
inal framework of ideal type transition contexts juxtaposes exclusive
contexts dominated by market actors within the regime with more in-
clusive contexts that are driven by social actors beyond the regime [90].
Exclusive contexts are characterised by policy mixes that are primarily
aimed at ensuring market access, co-financed or exclusively accessible to
incumbents (henceforth referred to as ‘thin policy mixes’), while in-
clusive contexts feature policy mixes that cater to both supply-side
technology innovations and demand-side innovations, supporting
experimentation, learning and involving a wide range of actors with
different visions, competencies and assets - including niche actors from
across civil society - to seed and diffuse a diversity of low carbon tech-
nologies and services (henceforth referred to as ‘thick policy mixes’) [14,
95,96] (Table 1).

Amongst the factors that distinguish inclusive and exclusive gover-
nance contexts are discursive institutions such as norms, beliefs, and
ideas and meso-level institutional arrangements and policy processes
that are directly responsible for climate and energy governance
[97-100] (Table 1). Legitimacy of civil society actors as change agents
has often come about where stakeholders find mutual interest across
instrumental and intrinsic narratives of community, with CE seen as
instrumental for achieving broader policy goals [9,101,102], or to
implement proposed solutions in context of local practices, relationships
and infrastructure [103-110], delivering local control, economic bene-
fits, or opportunities to renegotiate cultural and material aspects of
consumption and engage in new ways with technology [111-114]. For
others, the inclusion of new voices generates the diversity of ideas and
solutions, some of which hold potential for commercialisation and broad
diffusion, and merit targeted policies to stimulate, evaluate and selec-
tively scale [115-119].

Furthermore, inclusive contexts are characterised by substantial
vertical and horizontal co-ordination, where intermediary organisations
embedded in local resources and networks connect fragmented actors to
negotiate and articulate low carbon futures, identify common barriers
and policy needs engaging in horizontal and vertical multi-level policy
design and implementation, and serve as opportunity scouts and
matchmakers to broker partnerships and coordinate projects, as well as
investing or subsidising strategic initiatives directly [51,120-122]
(Table 1). Evidence from across and within different country contexts
suggests that local government leadership in these processes depends at
least in part on the extent of political, administrative and fiscal decen-
tralisation, how and to what extent climate and energy policy is
devolved, as well as subnational capacity [123,124].

Finally, inclusive contexts feature policy processes and science,
technology innovation systems that might enable initially small winning
coalitions to influence narratives, marginalise opposing coalitions, and
influence specific venues for policy decision making in order to broaden
support for favourable reform policies [48,96,125-128] (Table 1). More

Table 1
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Factors distinguishing inclusive and exclusive energy governance contexts based

on literature.

Inclusive

Exclusive

Material-
economic

Discursive

Actor-
Institutional

Pockets of local or municipal
ownership endure through
energy sector nationalisation
and deregulation [131]

Civil society seen as legitimate
change agents; Solutions
framing encompasses the
social, end-user technological
and institutional changes that
are necessary for sustainable
practices to materialise [8,95,
111,133-135]

Explicit inclusion of actors
beyond regime incumbents in
sector decarbonisation
planning.

Deliberate and targeted policy
approaches to ensure
participation of the wide range
of stakeholders in both formal
and informal policy processes
[73,137].

Vertical co-ordination (across
tiers of government) and
horizontal co-ordination
(across government
departments, the private
sector, and civil society)
renders diverse networks of
technologies, visions, barriers
and practices visible [38,135],
allows brokering of visions
and scenarios for decarbonised
systems, allow more
coherence and connections
across arenas, culminating in
the articulation of the role of
civil society in high-level
formal policy strategy.

Legacy of centralised large-scale
hydropower [14,63,132]

Solutions framing limited to
supply-side technology
innovation; Participatory
approaches seen as messy,
expensive and ineffective;
Citizens framed as passive
‘policy takers” with agency
limited to consumer behaviour
[63].

Policy criteria heavily oriented
towards cost-efficiency over
and above more obscure or
indirect social and
environmental impacts or
innovation potential [60,88,
136].

Few platforms for inclusive
visioning and articulation of
sectoral decarbonisation
strategies [63,136].

Decisions made without
engagement or consideration of
needs of end-users [136,138].
Limited horizontal and vertical
policy co-ordination,
fragmented actors and
initiatives; Low visibility of
niche innovations [63].
Conflicting framings across
stakeholder coalitions hinders
necessary multi-stakeholder
partnerships, restricts diffusion,
and can lead to the rejection of
feasible innovations or proven
regulatory solutions due to
prevailing norms and values
[139,140].

Policy focus on large-scale
infrastructural emissions
abatement measures. Thin
policy mixes and embedded
narratives restrict stakeholder
action towards narrow forms of
participation and issues.
Uneven influence in the policy
process limits opportunity for
civic actors to shape public
resource allocation and policy
mixes to their advantage,
reinforcing policy inertia [2,
141-144].

generally, informed public debate and contestation over assumptions
and interpretations can only arise if knowledge is widely available
through relevant, contextualised, independently reported and diverse
media, and there is a rich presence of public research organisations
endowed with the freedom, incentives and resources to engage in
applied, experimental and multistakeholder sustainability research and
policy advice [111,129,130].

Taken together, this literature highlights how dominant discourse
and institutional contexts are likely to influence whether there are po-
litical opportunities for advancing CE. However, there are several gaps
in the literature. The majority of CE policy literature focuses on market-
based instruments for renewable energy. To date this literature has not
applied comprehensive approaches for analysing ‘policy mixes’ for
sustainability transitions that would allow systematic comparative and
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longitudinal assessment of the full range of policy domains that influ-
ence CE, and that incorporate policy instruments that are designed,
implemented and enforced by a range of different governing entities,
spanning different levels of government (see Ref. [145]). Furthermore,
many of the characteristics inherent to inclusive governance contexts —
such as fiscal and legislative decentralisation or inclusive science and
innovation systems - are unique to high income countries with high
levels of public support in product and process innovation and high R&D
expenditures [146,147], raising a question as to whether inclusive
governance and thick policy mixes are possible outside these contexts. It
remains unclear whether distinct contexts are associated with specific
forms or levels of civic engagement, whether this translates to specific
patterns in distributional impacts, or is associated with specific types of
innovation. Furthermore, it is unclear how and when policies for CE
instigate “positive feedback effects”, where they sow the seeds for suc-
cessful pioneering CE projects to shape unique policy trajectories aimed
at the ecosystem’s continued growth and success [82]. For example, if
successful, pioneering CE projects might take on additional functions
and instigate the birth of new organisations to deploy diverse delivery
models that can cater to different forms of civic engagement, contrib-
uting to sustained growth of civic capacity alongside both industry-wide
accumulation of financial and technical capacity, learning and spill-over
effects, as well as the accumulation of new policy capacities, narratives
and expectations. Although not all documented historical speedy energy
transitions are characterised by deep and broad civic engagement (e.g.
see Ref. [148]), inclusive pathways have been argued to be essential to
generate widespread benefits, foster the necessary political coalitions
and policy stability for effective early-stage climate change and energy
governance in context of modern democracies, suggesting that oppor-
tunities for accelerating energy transitions open up in inclusive contexts
as a result of these positive feedback effects [82,149-153] [102]. Yet,
others have pointed out that complex participatory processes may not
necessarily generate sustainable outcomes [154] or intended benefits
[155,156] and may even decelerate the speed of socio-technical change
[157]. For example, early-stage community-based wind deployment in
the UK was more costly, higher-risk, and more time-consuming than
equivalent commercial deployment [158]; observations that are
mirrored in the perceived risk that developers attach to citizen
co-investment projects [159,160].

Comparative research is necessary to shed light on these issues and
demonstrate clear empirically founded relationships between CE and
politically viable pathways and speed of transitions. While single-
context studies of a given region or country help us to understand the
historical development, growth prospects, or the role of CE as part of the
broader energy transition in a given region or country, comparative
studies have the power to explain a wider range of variables that affect
the diffusion and role of CE.

In what follows, this study hones in on CE policy, using policy mix
analysis to develop a universal framework that can be used to analyse
and compare CE policy, how this manifests (or not) in any given juris-
diction over time, and how this influences the uptake and shape of CE, as
well as feedback effects and transition trajectories. The framework is an
analytical construct that can help researchers seeking to critically
evaluate the policy context for CE to manage and organise data. In
addition, this study explores the relationships between barriers, and
policy mixes on the one hand, and countries and regions on the other, as
documented in current literature.

3. Methodology

Policy mix analysis is an approach that is widely used to delineate
and assess the portfolio of policy instruments and the associated policy
processes that influence a given impact domain or strategic objective
[161-163]. Many studies focus on how relevant policy mixes intersect
with systemic problems and barriers faced by relevant actors, assessing
for interaction or alignment across policy instruments within the
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portfolio. Policy mix assessments variably involve analysis of archival
and interview data to understand how policy strategies and instrument
mixes intersect with systemic problems and barriers faced by relevant
actors [162], although the approach has also been broadened to incor-
porate analysis of policy processes [161]. In this research we focus on
the relationship between policy instrument mix, defined as the combi-
nation of policy instruments that serve to support civic energy [163],
and policy outcomes, in terms of barriers and enablers to different forms
of civic energy.

The first stage of research was to synthesise published resources to
compile a generic policy mix for enabling widespread adoption of civic
energy. Functional policies that circumscribe the barriers and success of
CE initiatives are documented in a large number of studies across a wide
range of relevant subject areas, such as engineering, social sciences,
economics, decision sciences, and energy. To identify the necessary and
sufficient policies to support widespread CE adoption, we employed a
“bottom-up approach” to ascertain which policy instruments can be seen
to impact on the success of CE initiatives across a variety of geographic
contexts, ensuring that we delineate a general (“non-idiosyncratic™) set
of policy instruments [162]. The analytical scope used to gather and
analyse data was based on existing conceptual frameworks and typol-
ogies of CE [10], with search delimiters designed to include the full
diversity of local, collectively managed energy activities, characterised
by early and frequent engagement using a broad range of methods
(Table 2). Domestic micro-renewables were excluded from the scope of
analysis unless they were part of collective electricity trading or virtual
power plant initiatives. Technologies were limited to renewable, clean
energy or associated ancillary technologies, at any scale. As such, the
scope was not limited to specific ownership and delivery models, com-
munity roles, or legal and organisational structures.

We began by reviewing both empirical studies and reviews that
specifically documented barriers, assessed existing policies, regulatory
and policy barriers, and empirically derived policy gaps for CE across a
wide variety of geographic contexts. This included identifying existing
comparative studies [14,45,51,53,70,71,73,84,85,126,164,165],
comprehensive reviews of barriers [28,166,167], and of CE policy [50,
56,63-66]. In addition, we used a systematic literature search in Scopus
to review existing empirical evidence, beginning with a broad scope title
delimitation of relevant search terms (n = 1035) for publications pub-
lished between 1980 and 2023, and then adaptively narrowing down the
literature search using keyword and subject area delimitations by
exploring the literature associated with each of the subject areas and
keywords less likely to be associated with CE policies or barriers (e.g.
Subject areas such as “Decision Sciences”, or Key words such as “Game
Theory”, “Community Care”, “Fossil fuel”). Subject area and keyword
delimitations that did not contain any relevant articles were removed,
resulting in a total of 503 documents which were screened for relevance

Table 2
Analytical scope of CE used to delimit the literature search, adapted from [10].

Participating @ Individuals active collectively with a focus on local needs
Actors and requirements
@ Any mix of local and non-local individuals, organisations,
government and business, but excluding projects featuring
non-local engagement only
Engagement @ Early and frequent engagement using a broad range of

methods

Any, ranging from:

@ energy efficiency and transport initiatives

@ bulk purchase of domestic microgeneration technology

@ heat generation and supply projects

@ electricity generation (for self-consumption or for grid-
export)

@ storage, distribution, or supply, including microgrids,
embedded networks (‘solar sharing’), local energy trading
(peer-to-peer), virtual power plants and load-shifting
projects

Renewable, clean energy or associated ancillary technologies

Energy Activities

Technologies
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on the basis of titles and abstracts. Studies bearing no relationship with
the CE models of interest (for instance, referring to ‘community’, ‘power’
or ‘heat’ in other ways, such as “European Community” or ‘community
power’ in terms of capacity to influence), duplicate articles, articles by
the same authors based on the same datasets, and articles that we could
not access (these were typically conference papers dated before 2000)
were removed from the pool of literature. Studies representing hypo-
thetical simulations, technical feasibility studies and optimisation
studies were removed unless they focussed specifically on policy aspects.
This left 192 potentially relevant studies containing information on
barriers or policies. Further relevant literature was tracked by selec-
tively identifying relevant literature cited in these articles.

For each study, thematic analysis was used to document empirical
observations describing barriers to CE and policies positively or nega-
tively influencing CE, with all information entered into a spreadsheet
alongside notes on forms of CE to which barriers and policies applied
(see Research Data for this article). Studies bearing no information on
barriers or policies were removed. Following review and thematic
analysis, the analysis incorporated policy and barriers data for a total of
160 independent empirical studies, with energy source or technology
investigated, year of publication, geographic scope of study, and rural
versus urban context documented for each country context analysed. It
was not possible to analyse ownership and delivery models by country
because this was not specified in most articles.

Throughout the thematic analysis, policy instruments and barrier
categories were renamed and rescoped as new evidence emerged to
arrive at mutually distinct and consistent groupings. Policy instruments
were classified according to whether they were economic (market-based
incentives), regulatory (involving use of rules, regulations, or stan-
dards), and soft policy (policy instruments that provide information,
facilitate cooperation and learning, and create networks, with the aim of
stimulating idea generation, demonstrating projects and knowledge
exchange), following policy instrument typologies used by Refs. [161,
168]. Throughout the analysis we sought patterns across the literature in
terms of how policy influences CE, how policy relates to specific bar-
riers, as well as how addressing different barriers and policy categories
relate to governance context and prospects for widespread diffusion of
CE. Policy instruments were subsequently grouped into broad functional
categories on the basis of their functional purpose. Including
multi-country studies, this analysis draws on 232 separate country ob-
servations, and, including review articles, draws on 172 literature
sources in total (see Research Data for this Article). Finally, data on the
frequency of studies documenting specific barriers and policies by
country and region was amalgamated and visualised to explore the
extent to which different barriers and policies may be associated with
specific regions and countries.

3.1. Limitations

In reviewing barriers and policy gaps, we have taken care to
encompass all forms of CE (Table 2). However, our literature search
largely omits studies with no explicit mention of the words ‘civic’ or its
synonyms, potentially omitting relevant literature focussing on specific
energy concepts, such as smart grids or microgrids, energy access or
energy poverty. By being based on existing academic and grey literature
on barriers and policies, our findings omit undocumented barriers and
regulations specific to emerging models of CE. In addition, our results
reflect the practices, barriers and policies that have been observed and
documented in English in grey and academic literature, as such there is
likely a discrepancy between this data and the practices, barriers and
types of CE present on the ground internationally (see also Capellan-
Perez, 2022 [52]). This means that while our findings represent cur-
rent literature, barriers and policy instruments from across countries and
regions of the world, empirical comparative research will be necessary
to validate our findings in different country contexts. The following
provides a descriptive overview of the documents included in the
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analysis, their geographic focus and publication year.
3.2. Literature sampled: descriptive results

The literature pool reviewed mirrored literature pools in other
published systematic reviews with a focus on civic energy in terms of
journals, geography and publication year, with few studies published
until 2000, and rapid growth in literature since 2012 [50,64,169,170].
Mirroring the characteristics of other published systematic reviews on
CE [50], geographic scope of the literature was dominated by European
(56 %) and North American (20 %) context, with a small proportion of
articles focussing on other regions, and a small proportion focussing on
emerging or developing country context (Fig. 1, Table 3). This is likely to
reflect both the relative presence of CE in these regions and country
contexts, as well as the extent to which barriers and policies for CE have
been analysed and documented.

The following provides a summary of the barriers and corresponding
policy instruments identified.

4. A policy mix framework for civic energy

Taken together we identified seven distinct functional policy cate-
gories to support widespread CE adoption, each corresponding to spe-
cific barriers to CE identified in the literature, and each consisting of a
set of policy instruments, whether local, state and/or federal or supra-
national. Foundational policies ensuring the viability of independent
energy projects providing power, heat or ancillary services support
renewable energy projects irrespective of ownership and organisation
(A, Fig. 2). Once foundational policies are in place, structural policies
enabling place-based social innovation (B, Fig. 2) open up opportunities
for innovation that is social in its means and that contribute to achieving
energy decarbonisation alongside social goals [8]. A final policy cate-
gory (C) serves to set precedent, seed capability and legitimacy for civic
energy (Fig. 2). Whereas foundational policies focus on enabling energy
markets and infrastructure, Category B and C policies are related to
building supportive broader ecosystems for civic energy and extend to
legal systems, subnational governance and social systems; they serve to
leverage the advantages and alleviate the constraints unique to civic
energy, influencing access to key resources (land, assets and finance)
and provisions for capacity building.

Below we review each functional policy category in turn, using ex-
amples from the literature to illustrate how each provides increasing
opportunities for widespread CE deployment, enabling the mobilisation
of legal, financial, physical and human resources that facilitates project
development and replication, and from there a broad and potentially
transformative sector. We discuss the variety of policy instruments that
exist, aligning policy instruments to specific barriers to CE that have
been documented, for each high-level policy functional purposes (A-C)
in turn below.

4.1. Ensuring the viability of independent energy initiatives

First and foremost, to enable viable civic energy projects, community
organisations need to have access to, and be able to operate and compete
in, energy and transport markets. To support this, jurisdictions have put
in place legislation and policy to enable access to electricity networks,
demand response and balancing markets for independent power pro-
ducers as well as key enabling services such as aggregators (Table 4),
and to secure the financial viability of distributed energy and commu-
nity transport initiatives (Table 5). Where these provisions do not exist,
exist in weak form, or are designed to exclude community initiatives,
community initiatives have not been viable, irrespective of whether
higher level (category B and C) policy instruments are in place, sug-
gesting these policies form a necessary policy foundation for market-
based CE [75,171-174]. We distinguish between two policy categories
here.
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Fig. 1. Geographical distribution of empirical literature analysed (including multi -country studies).

Table 3
Regions represented in empirical literature reviewed (including multi-country
studies).

Continent  Region Number of times analysed across % of
160 documents reviewed total

Americas North America 46 20
Caribbean 0 0
Central America 0 0
South America 3 1

Europe Northern Europe 53 23
Eastern Europe 5 2
Southern Europe 20 9
Western Europe 51 22

Africa Northern Africa 1 0
Eastern Africa 9 4
Middle Africa 1 0
West Africa 2 1
Southern Africa 1 0

Asia West Asia 1 0
Central Asia 0 0
South Asia 15 6
Southeast Asia 4 2
East Asia 14 6

Oceania Micronesia 2 1
Melanesia 1 0
Polynesia 2 1
Australia and New 7 3
Zealand

4.1.1. Market access

A range of regulatory instruments are widely observed to influence
prospects for independent power generation and storage technologies to
physically connect to networks and access markets, ensure demand for
distributed electricity and bridge access to power and ancillary markets
via utilities [50,65,175], as well as participate in local transport markets
beyond bespoke contracts [171] (Table 4). Grid connection policies
ranging from grid connection guarantees or competitive mechanisms,
and network-specific technical requirements imposed on systems above
a certain size influence the feasibility and cost of grid connection [71,
176-179]. Power purchase guarantees [180-182], and supplier obliga-
tions for energy savings and renewable electricity [56,71,173,182]
determine whether and to what extent energy savings or electricity
offtake is remunerated. Additionally, the availability of advanced
metering infrastructure and associated regulation ensuring access to
consumer meter data (to multiple or third parties) has also been

[ 7) Building a positive narrative ]

C. Setting precedent, seeding capability
[ 6) Local capacity & resources ] and legitimacy for CE
[ 5) Access to finance ]

| 4) Regional resource planning & facilitation l
| 3) Legal frameworks for mutual ownership |

[ 2) Securing financial viability of DE ]

B. Structural policies enabling place-
based social innovation

A. Ensuring the viability of independent
energy projects providing power, heat or
] ancillary services

[ 1) Market access for DE

Fig. 2. Policy mix enabling civic energy (CE), showing policy categories (1-7)
and high-level policy functional purpose (A-C). DE denotes ‘distrib-
uted energy’.

influential in determining whether peer-to-peer service providers,
aggregators, and community-based implementing organisations have
access to necessary consumption, grid-export, diagnostic and status
data, and the means to manage energy flows [63,71,183,184]. Finally,
in unbundled electricity sectors explicit product definitions and stacking
rules are necessary to allow shared investment in multi-use community
scale battery systems such that they can serve different stakeholders
simultaneously, providing grid support, peak demand reduction and
local reliability enhancement [185]. Collectively, these regulations
ensure both the physical infrastructure and market mechanisms under-
pinning market access.

4.1.2. Securing financial viability

A number of policies ranging from regulated pricing and charges to
market-based investment incentives ensure the financial viability of
renewable electricity, heat, energy efficiency or transport projects
(Table 5). In the transport domain, community transport tends to
respond to market and government failures, for example providing
special needs transport in rural areas, and is dependent on continued
state funding [171]. Across Europe and North America, a range of eco-
nomic instruments including regulated buy-back rates above wholesale
price, net metering, Feed-In-Tariffs or Renewable Obligation markets,
have allowed standalone heat and power to become financially viable
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Table 4
Policy instruments ensuring market access for independent energy and transport
projects (E = economic instrument, R = regulation, S = soft policy).

Specific Barriers Policy Instrument E R S

Projects not operationally
viable [14,31,66,136,173,
174,185-188]

Clear grid connection procedures X
[13,53,71,126]; Grid connection

guarantees or competitive access
[13,31,50,176-178,188]

Supplier mandates or obligations X
[17,51,56,64,65,70,71,164,173,

182,187,189]

Power purchase guarantees [31,45, X
180-182,190]

Priority dispatch [14,45,64,172] X
Appropriate grid connection costs; X

Grid upgrade and congestion

management costs distributed [50,
53,66,126]

Advanced metering infrastructure X
and third party access to consumer

meter data [63,71,84,183,184,

191-193]; Data management and

billing systems [20,160]

Product definitions and stacking X
rules to support multiple use

applications for energy storage

[185]

Table 5
Policy instruments ensuring the financial viability of independent energy and
transport projects (E = economic instrument, R = regulation, S = soft policy).

Specific Barriers Policy Instrument E R S
Projects not financially viable in ~ R&D grants [34,178,185,213] X
market context due to high Investment subsidies/capital X

technology cost, high risk and
cost of finance, high

grants, energy bonuses [34,50,
59,126,166,185,209,211,

transaction costs [14,45,62, 214-218]

63,71,79,102,136,138,164, Low interest public loans and X

165,185,188,202-212] loan guarantees [45,50,53,70,
202,211]

Regulated buy-back rates above  x
wholesale price (Feed-in-tariffs)

and subsidies for Renewable

Heat [14,45,59,64,66,70,71,73,
79,87,126,164,166,190,204,
210,219-225]

Premiums [45,50,51,53,77] X
Tax credits/exemptions [45,65, X
71,126,190,202,211,226,227]

Community net metering, net X

metering or billing [31,50,52,
56,65,71,192,205,227]

Tradeable credit or certificate X
mechanisms [17,50,53,71,77,

172]

Auction systems (parallel to X

wholesale auctions) [53,69,71,
126,164,165,172,203,210,228]
Incentives for small-scale DSR &  x
ancillary services (dynamic

pricing, local generator network
credits, network charge

reductions or exemptions) [20,
71,175,185,186,188,191,198,
229-232]

(—) Fees for energy export, X
system services or electricity

sales [71,185]

(—) Tax on generation or X
capacity [71]
(—) Subsidies for diesel X

technologies [122]
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and bankable even where the levelised cost was higher than the price of
purchasing heat from fossil fuel alternatives or power from the elec-
tricity grid [31,51,56,70,71,194]. Across the world, these policy in-
struments have often been weakened or removed over time as the cost of
technology has come down, or in response to high demand and
mounting policy costs [31,59,68,76-80,164,179,195]. These mecha-
nisms have variably been replaced with auction mechanisms, which may
or may not have explicit provisions for small-scale or community pro-
jects [69,159,196,197]. Also emerging are microgrid tariffs and
advanced pricing and charging mechanisms that can reflect the time and
location-specific value of electricity in specific network context,
encompassing transmission losses, network and environmental values,
as well as network costs, such as ‘time-of-use FiT’s’, reduced network
charges or ‘local generator network credits’ to remunerate generation
close to load [160,175,179,198]. Empirical data on network values and
costs of different types of CE are only just emerging, but the broader
deployment of these instruments will have significant bearing on scal-
ability of emerging forms of CE focussing on local supply and distribu-
tion [199-201].

4.2. Structural policies enabling place-based social innovation

Once foundational policy provisions for viable energy and transport
projects are in place, the opportunity to develop these projects must be
made accessible to local community organisations and other forms of
social enterprise. There are two types of policy categories that are
necessary for this to occur, shown in Fig. 2 as Category B, ‘Structural
policies enabling place-based social innovation’.

4.2.1. Legal frameworks for social enterprise

To realise their mission, raise capital, manage projects and carry out
their activities to the satisfaction of community members or share-
holders, CE organisations rely on regulatory frameworks for collective
ownership and provisions within relevant laws and policies to allow for
the establishment of suitable tradeable entities. Beyond organisational
legal provisions, these legal entities need to be integrated into relevant
energy market regulations for them to engage in the energy sector,
allowing for example access to relevant markets, necessary licences, and
existing policy support (Table 6). In short, the instruments in this policy
category serve as the legal and policy foundation enabling social en-
terprise to operate in the energy sector, with significant bearing on the
form, size and nature of civic energy projects that are possible in any
given context.

A first set of instruments focuses on removing restrictions for social
enterprise. CE organisations have variably been restricted in their rights
to sell electricity directly to their members, barring them from operating
as energy suppliers [233], or access to existing policy support mecha-
nisms, priority processes for grid connection or licensing [66,234].
Similarly, consumer collectives are widely prohibited from buying and
selling power by legal classifications and associated retail regulation
[121,176,188,229,230]. In the USA, the development of community
choice aggregation schemes enabling communities to procure renewable
wholesale electricity is dependent on legislation granting local author-
ities the authority to procure electrical power for constituents [56,235,
236]. Although crowdsourced or subscription models of cooperative
energy are not immune to fraud [237], there are numerous examples
worldwide of instances where consumer collectives fail due to complex
administrative requirements put in place to protect investors and regu-
late investment funds by discouraging fraudulent behaviour, or to
discourage uncompetitive behaviour, but which may poorly suit the
collective ownership context [188,204,238-240]. This points to a need
for tailored regulations to specific risks, effective complaint and
exemption mechanisms, as well as financial literacy and member
engagement.

A second set of policy instruments in this category sets out legal
provisions for communitarian energy action, creating political
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Table 6
Legal frameworks for social enterprise (E = economic instrument, R = regula-
tion, S = soft policy).

Specific Barriers Policy Instrument E R S

Restrictions for social enterprise
accessing wholesale, supply,
retail markets, selling
electricity directly to
members, obtaining supply
licences or access to existing

Corporate legal frameworks that X
provide suitable tradeable
entities through which
community organisations can
raise capital, manage projects
and carry out their activities to
policy support [20,27,28,31, the satisfaction of their members
45,52,53,66,71,121,132,165, or shareholders [45,53,66,165,
172,176,186,188,192,199, 210]
204,205,230,231,233,234, Market legislation allowing local X
238,250,253,254] authorities to procure electrical
power on behalf of their
residents (community choice
aggregation) [56,102]
Market legislation allowing for X
bundled generation, distribution
and retail within a single CE
organisation [221,255]
Market legislation allowing X
direct supply and exchange
surplus energy with others
through peer-to-peer
mechanisms [20,58,62,71,229,
231,253,256]
Market legislation allowing X
access to balancing markets by
independent aggregators [20,71,
191]
Lack of growthin CEor DE [136,  Mandatory CE programmes X
138,188,257]; public [160]
opposition against DE [258] Guidance on shared ownership, x X
mandatory shared ownership
[14,45,51,66,70,75,77,190,246,
247,258]; social procurement or
community benefit requirements
[124,246,249,258,259]

Corporate initiatives Clear legal definition of CE; X
camouflaged as CE [160,186, Eligibility rules for CE [12,20,
234] 52,58,62,66,71,84,160,165,186,
192,225,234,244,260]
Non-profit regulation for X
monopoly services [14,172,241,
242]
Arbitrary or counter effective Flexible non-prescriptive legal X

restrictions on size, proximity,
or eligibility of CE [20,58,62,
71,210,234,244]

definitions and eligibility rules
for CE [244]

opportunities for civic and public ownership and protecting CE from co-
optation and mission drift (Table 6). This manifests for example in non-
profit regulation for monopoly services [241,242], state-level legal
mandates for community energy [160] and legal specifications for what
constitutes CE embedded in law [66,84,160]. These instruments have
served to create protective spaces for CE experimentation, with impor-
tant lessons as to the implications of broad versus narrow legal specifi-
cations for CE. For example, broad legal definitions for CE in Greece,
Ontario and Minnesota have led to overrepresentation of commercial
and institutional investors [160,234,243]. In the case of Minnesota’s
utility-led community shared solar scheme, equity provisions in the form
of set-asides and tiered compensation rates were subsequently put in
place in order to ensure access for low-to moderate income households,
affordable housing and public interest groups. At the same time, narrow
legal specifications for CE can also impose arbitrary restrictions on the
size, proximity or eligibility of CE. For example, country specific size or
eligibility specifications of ‘community shared solar’, ‘renewable energy
communities’ and ‘citizen energy communities’ in USA and Europe have
influenced project size, ability to capitalise on complementary demand
and generation profiles, in turn influencing profitability and rate of
uptake [20,160,244]. Taken together this literature suggests that a key
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challenge for legal specifications for civic energy is to balance specificity
of requirements that ensure mission alignment and credibility versus
allowing larger economically attractive projects and flexibility to sup-
port the diverse forms of CE to respond to locally specific needs and
context.

In a similar vein, guidelines or mandates for shared ownership or
community benefits in the USA, Australia and the UK have widely
mobilised community-private partnerships either as an instrument to
deploy renewable energy at scale or as part of broader preventative
community health or social development programmes [160,187,190,
245-249]. For communities, partnerships with developers or utilities
can represent a low-risk pathway to renewable energy ownership in
unfavourable market contexts in which they may be ill equipped to
overcome challenges on their own, or where there is a lack of capacity or
desire to lead on all aspects of CE projects [79,245,249,250]. Tishman
(2017) demonstrates that partnerships with large place-based public and
non-profit institutions such as housing authorities or medical centres
present unique opportunities for CE because they are mission aligned
and generate long term local demand for products and services [249].
Where willing to relinquish control and autonomy, shared ownership
can generate local revenue streams, and indirectly enable
community-led projects and capacity development [77,182,251,252].

4.2.2. Localised planning and facilitation

CE is more likely to be prevalent where climate and energy policy
and planning are devolved to subnational authorities but embedded and
streamlined with national level targets and strategies. In this context,
there are several important economic, regulatory and soft policy in-
struments relating to strategic spatial energy planning, land access and
planning barriers, as well as local leadership and facilitation (Table 7).
The policies in this category range from integrated energy and urban
planning, regional or local targets for renewable energy development,
developing and disseminating regionalised development zones or pre-
feasibility studies to relevant organisations, or making public land
available for (community) renewable energy development, as well as
formally or informally including local ownership criteria in planning
decision making processes [45,51,70,187,261,262]. In many countries,
land use planning is devolved to regional authorities and characterised
by some form of public engagement that has been thought to give locally
owned projects an advantage over commercial projects [70]. However,
there is wide variation in the extent of local land rights, ownership and
control. In some cases, landless community organisations have struggled
to negotiate access to suitable sites for development [187]. Depending
on the extent of local control over land procurement, community and
Indigenous ownership of land with geothermal, biomass, solar or wind
potential can create opportunities for CE [63,263-265], as opposed to
commercial or state-directed development and conflict [88,136]. There
is also wide variation in how effectively energy and spatial planning
processes intersect and provide opportunities for genuine community
engagement in the development of desirable strategies that can meet
both local or regional development and energy system optimisation
objectives [56,124,266-272].

4.3. Kickstarting civic projects by setting precedent, seeding capability and
legitimacy

CE projects grow out of existing social networks where there is trust,
shared visions and community capacity. Without this, CE projects fail to
mobilise, and/or tend to be led or appropriated top-down by state, NGO
or private actors, and often experience considerable challenges in
generating the engagement, ownership and self-governance necessary
for projects to succeed [136,261,275,283-288]. Important capacities
are existing social ties, engaged residents, grassroots financial resources,
technical, legal and financial expertise, leadership, and time, but also
include political alignment, leverage and access to resources and in-
formation within both the wider community and in relevant external
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Table 7
Localised planning and facilitation (E = economic instrument, R = regulation, S
= soft policy).
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Table 8
Policies that serve to build capacity (E = economic instrument, R = regulation, S
= soft policy).

Specific Barriers

Policy Instrument

Specific Barriers

Policy Instrument

Non-uniform disproportionate
treatment, retroactive changes;
delays and costs associated
with planning permission [45,
53,70,79,210,221]

Lack of local expertise, resources,
champions/facilitators,
comprehensive action plans,
and consensus on best-practice,
contextual knowledge or data
[17,27,63,70,138,192,211,
216,221,224,274-278]

Simple preferential/rapid
planning procedures for small-
scale projects [53,71,172]
Municipal bylaws, regulations
and guidelines (such as green
building standards, solar access
criteria, municipal building
code guidelines for EV
development) [38,214-216,
273]

Explicit criteria for local
benefits or preference for
community-led development in
planning consent [187,224]
Training of municipal staff and
building inspectors in RE
technologies and building
performance [216,273]
Certification, benchmark, and
labelling system tailored to
local context [215]

Long development timelines,
high failure rates, over or
undersizing [31,62,63,110,
158,234,288,301,303]

Lack of capacity and expertise
[28,62,79,107,122,138,158,
160,165-167,188,191,192,
204,206,212,222,224,226,

National/regional handholding
of projects by intermediaries [18,
44,66,70,199,202,224,277,288]
Expert support for needs
assessment and project viability
appraisal [51,165,306]
Participatory community energy
planning, planning and
resourcing operation,
maintenance and use of end
products post-installation [18,44,
257,268,284,286-288,304,307]
Aligning CE projects with support
for additional productive uses of
energy to sustain loads, ability to
pay and revenues [18,44,287,
288,304]

‘How to’ guidance, skills
development training [105,211,
214,219,221,224,249,294,302,
306-309]

Regional energy demand and X
supply mapping and planning,
regional RE or CE targets [17,
39,50,59,65,167,190,214,217,

267]

State or municipal investment X
incentives [31,51,65,105,202,
214,216,279]

Project leadership, direct X

investment, in kind support, or

social procurement by local

authorities or other anchor

institutions [38,71,249,256,

280]

Local authority mediated site X
pre-feasibility mapping and RE

planning zones [45,51,70]

Local authority mediated X
promotion and non-financial

support for CE [31,167,214,

221,224,273]

Strong local or regional multi- X
actor networks [14,102,121,
167,217,221,249,262,281]

Legal frameworks and X X
programmes facilitating access

to indigenous, public or private

land or right to rent roofs [31,
63,165,187,262,282]

Struggle to acquire local sites for
development [45,62,63,138,
165,187,188,202,221]

networks [28,42,85,227,281,289-294].

In contexts with a rich tradition of civic (or co-operative) enterprise
and strong community organisations, ensuring the viability of inde-
pendent energy projects and enabling place-based social innovation has
been sufficient to enable the adoption and diffusion of CE. For example,
a rich literature documents established organisations, support and
advocacy networks and financing mechanisms for CE in German,
Danish, French or Dutch context, where the CE sector implements its
own initiatives to overcome structural barriers and build further ca-
pacity [85,121,295-298]. Unsurprisingly, in contexts where there is a
lack of historical precedent for civic enterprise, and a lack of established
organisations, support networks and financing mechanisms, it becomes
necessary for the state to seed capability, set precedent and legitimise
collective action, extending to the formation of community organisa-
tions [2,18,44,51,85,287,299-301] (Table 8). There is strong evidence
that failing to do this results in the exclusion of marginalised commu-
nities [36,105,202,243,294]. This suggests that to make CE accessible to
all communities - including low-income communities and communities

250,254,275,277,283,288, Guidance on viable blueprints X
294,300,302,308] and measures [56,66,202,208,

215]

Match-making projects with X

technical, legal, financial
expertise; partnerships [107,199,
214,215,249,250,281,306,308]
Lack of networking, knowledge  Strong multilevel networks, X

sharing and meaning making networking & knowledge sharing

[14,53,63] programmes [14,34,53,87,102,
205,208,216,221,249,273,310,
311]

where there is little precedent for collective action - additional policies
that set precedent, seed capability and legitimacy are necessary. We
distinguish three policy categories here, outlined in Fig. 2 as Category C,
‘Setting precedent, seeding capability and legitimacy’. These policies are
variably embedded in broader policy agendas around community
development, rural development and income diversification, cultural
landscape protection, ‘Third Sector’ approaches to social policy, as well
as regional or national climate, renewable energy or energy poverty
strategies.

4.3.1. Capacity building

In some contexts, we see dedicated state or aid-funded handholding
organisations or intermediaries established to build community capac-
ity, for example by disseminating essential technical, financial, legal,
project management guidance, facilitating knowledge exchange,
training and subcontracting of services [18,44,50,66,199,288,301,302]
(Table 8). These functions are particularly important where there is a
lack of historical precedent for civic enterprise alongside little recent
engagement of local government in utility ownership and energy plan-
ning, as in documented cases in the UK, Australia, New Zealand, and
most of the documented cases in the Global South. In all but one case
study within the literature on CE in the global South (see Thiba, Kenya
[44]), community-led projects are rare, and intermediaries play a far
more prominent role in CE, where they acquire funding, build and install
renewable energy systems for subsequent handover to CE organisations
[18,44,288,301]. At the same time, community-based off-grid projects
present a set of unique challenges around balancing supply and demand,
managing maintenance and operation and sustained revenue streams
[288,301,303,304], and arguably require higher levels of local capacity
than on-grid projects in order to succeed. The barriers and factors for
success documented in this literature demonstrate that the more a given
context is shaped by structural socio-economic deprivation, perceptions
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of oppression and mistrust, and cultural differences, the more important
it becomes to embed CE programmes in the local community, for
instance by employing locals to lead and implement, finding ways for CE
projects to support and be sustained by local income generation activ-
ities, and integrating local knowledge, language, practices, and beliefs
[18,32,44,105,288,301]. Doing this effectively requires careful rela-
tionship building, tailored solutions sensitive to social context, flexi-
bility in terms of funding programmes, and long-term project horizons
that extend to providing operations and maintenance support [32,105,
110,284,304,305].

4.3.2. Access to finance

New community organisations often struggle to seed finance feasi-
bility studies [46,70,312]. Even with a viable business proposal, com-
munity organisations that lack assets and credit history have struggled
to access commercial finance, particularly where there is lack of pre-
cedent and a distrust of CE projects [6,28,45,173,182,299]. In this
context, a range of economic instruments enabling access to finance
have been utilised by central, state and local governments, ranging from
(revolving) seed capital loans or grants, fixed premiums for electricity
generated from community or small to medium-scale projects, and tax
privileged investment structures for social enterprise [29,50,66,79,288]
(Table 9). Although co-operative or crowd-financing has provided a
useful additional pathway to raising capital, co-operative projects - like
other forms of civic enterprise, including municipal and cooperative
utilities, have remained dependent on subsidised loans or bank-financed
debt, which has implications for risk exposure, ownership, scale and
design, and revenue streams [70,160,312,313].

4.3.3. Building legitimacy and a positive narrative

A number of cases suggest that CE sectors in the early stages of
development are mired by a lack of consensus and awareness of the
benefits of CE, and/or its legitimacy as an effective approach to energy
sector decarbonisation, and/or a distrust of local authority or
community-led projects and perceptions of community organisations as
lacking the necessary skills and expertise [2,49,63,102,240]. This may

Table 9
Policies that enable access to finance (E = economic instrument, R = regulation,
S = soft policy).

Specific Barriers Policy Instrument E R S

CE organisations struggle to
finance feasibility/resource
consent [46,63,70,224,314]

Low risk public loan or grant X
programmes for seed funding of

early project phases [27,45,50,
164,165,190,224,273,294,304,

308]

Ensure existing innovation, X
development or decarbonisation
funds including carbon markets

are consistent with CE [38,214,

240]

Low risk public loan programmes  x
for capital funding [18,34,56,64,

Difficulties engaging with
existing funding mechanisms
[208,212,240,276,277,300]

Inability of CE organisations or
members to finance large

upfront capital cost due to 164,187,211]

lack of access to commercial CE grants [18,29,50,56,66,187, X
debt and/or poverty [18,28, 199,244,316]
45,63,79,138,164-166,173, Community energy tariffs or X
182,187,188,192,207,211, premiums [316,317]
219,254,283,299,314,315] Special provisions for CE in X

renewable energy auctions such

as: separate provisions for small

to medium scale projects, local
shareholder requirements or

local value creation, reduced

security payments [69,71,77,
204,228,259,260,318]

Tax privileges for social X
enterprise or community energy
[31,45,50,71,227,308]
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add to lack of legitimacy in nascent sectors characterised by lack of
consumer protection, product and service standards [160,319]. A
number of African countries experience this issue in the extreme; where
centrally planned co-operative programmes have historically been used
as vehicles for political appropriation and control, the resulting repu-
tational damage can serve as a powerful deterrent to grassroots energy
action [302]. A number of cases show that lack of legitimacy translates
into lack of willingness by third parties, such as developers, lenders,
local authorities and service providers to accommodate projects [159,
314]. Explicit government targets, strategies and guidelines for CE
aimed at lenders, local government and commercial developers, as well
as promotion of case studies and positive impacts have served to
acknowledge and endorse CE as legitimate actors in the development of
distributed energy solutions [66,314] (Table 10).

Taken together, the broad set of policies set out here present the
range of options from which distinct policy mixes emerge in any given
country context or jurisdiction; they may be comprehensively imple-
mented and aligned across elements and categories to comprehensively
address barriers and enable a diverse range of CE (a ‘thick’ policy mix) or
they may be partially present or largely absent (‘thin’ policy mix).

5. Barriers and policies in different geographic and governance
contexts

The amalgamated thematic data on barriers and policies by country
from the 160 documents analysed is presented in Tables 11-19, with raw
data provided in the Research Data for this article. Within the literature
pool, holistic studies covering all policy categories were rare. While
literature in some country contexts is rich and likely to be representative
of the barriers and policies present, the data demonstrates foremost that
there is a paucity of studies and comprehensive overviews of CE models,
barriers and policy settings in country contexts outside of Europe, North
America, Australia, and New Zealand. There are many regions across the
world in which CE remains undocumented, encompassing North and
Middle Africa, West and Central Asia, and Melanesia (Fig. 1). CE in
Southern, West Africa, Eastern Europe, South and South-East Asia, Latin
America and Micro- and Polynesia is only documented in the form of a

Table 10
Policies that build legitimacy and positive narrative (E = economic instrument,
R = regulation, S = soft policy).

Specific Barriers Policy Instrument E R S

Distrust in external parties or
renewable energy technology
[105,138,211,240,259,284];
Benefits of CE not widely
known and accepted across
government, industry and
wider public; mistrust in
professional capabilities or
state autonomy of CE
organisations
[2,28,49,63,102,202,208,
212,240,250,276,300,302,
320]

Integrated civic/distributed X
energy strategy with clear

objectives and measures, backed

by relevant agencies, extending

to objectives around process of

policy development,

implementation and learning
[62,64,101,199,321]

National or local targets or set X
asides for CE [46,64,71,128,160,
190,199,219,291]

Data collection, impact X
evaluation [62,77,199,215,249,

316,321,322]

Promotion of tangible X
programme information, case

studies (video, regional

workshops etc.), benefits and

sector promotion, energy literacy

programmes [34,66,105,211,

215,314,323]

Guidance and training on CE X
targeting utilities, local

government, landowners and/or

lenders [18,66,224,314].

Lack of experience or
willingness to accommodate
CE by third parties (Utilities,
Health & Safety, Insurance,
etc.) [45,62,71,102,158,188,
314]

10
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Table 11
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Proportion of studies (0-1) referring to barriers to CE by functional category, by country and region. Countries with a paucity of studies/data have been excluded.

Continents  Regions Country Market Securing Legal frameworks for Localised planning ~ Capacity =~ Access to Legitimacy &
Access Financial collective ownership and facilitation Finance Positive narrative
viability
Africa Eastern Africa Ethiopia 1.0 1.0 0.0 1.0 1.0 0.0 1.0
Kenya 0.0 0.0 0.0 0.0 0.7 0.3 1.0
West Africa Nigeria 0.0 0.5 0.5 0.5 1.0 0.5 0.5
Americas North America Canada 0.0 0.2 0.1 0.1 0.3 0.2 0.2
USA 0.2 0.2 0.1 0.2 0.2 0.3 0.3
Asia South Asia India 0.0 0.2 0.0 0.3 0.8 0.7 0.7
Nepal 0.0 0.0 0.0 0.0 0.5 0.5 0.5
Southeast Asia Singapore 0.5 0.0 0.5 0.0 0.0 0.0 0.0
East Asia China 0.3 0.3 0.0 0.5 0.3 0.0 0.3
Japan 0.0 0.3 0.0 0.0 0.3 0.0 0.3
South Korea 0.0 0.5 0.0 0.5 0.5 0.0 0.0
Europe Northern Denmark 0.0 0.2 0.2 0.2 0.0 0.0 0.0
Europe Sweden 0.0 1.0 1.0 0.0 1.0 0.0 1.0
United 0.1 0.3 0.1 0.3 0.4 0.5 0.3
Kingdom
Western Europe  Austria 0.0 0.4 0.2 0.0 0.2 0.0 0.2
France 0.0 0.5 0.0 0.0 1.0 0.5 0.0
Germany 0.1 0.2 0.2 0.1 0.1 0.1 0.2
Netherlands 0.1 0.1 0.5 0.0 0.3 0.1 0.0
Southern Italy 0.0 0.0 0.3 0.0 0.3 0.0 0.3
Europe Spain 0.4 1.0 0.6 0.2 0.2 0.4 0.0
Oceania Australia and Australia 0.4 0.4 0.2 0.6 0.6 0.4 0.6
New Zealand New Zealand 0.5 0.5 0.0 0.5 0.5 1.0 1.0
Table 12 instruments to ensure the financial viability of independent distributed
able

Civic energy strategy — number of references to presence of strategy instruments
across the literature pool by country and region.

Regions Country Integrated Civic/ National or local
Distributed Energy targets or set asides
Strategy for CE
North America Canada 0 1
USA 0 1
Northern Denmark 0 2
Europe Sweden 0 0
United 3 4
Kingdom
Western Austria 0 0
Europe Germany 0 0
Netherlands 0 0
Italy 0 0
Spain 0 0
East Africa Kenya 0 0
West Africa Nigeria 0 0
South Asia India 0 0
Nepal 0 0
East Asia China 0 0
Japan 0 0
South Korea 0 0
Australia and Australia 0 0
New Zealand = New Zealand 0 0

small number of case studies documenting individual projects or policy
programmes. This makes it difficult to discern whether this reflects a
lack of CE and/or data and analysis in these country contexts. Never-
theless, there are a number of high-level observations we can draw from
the patterns in the data.

The data demonstrates that a number of countries such as Canada,
USA, Denmark, UK, Germany, and the Netherlands, have deployed
policies at one point in time in at least one jurisdiction across every
policy functional category, with policy instruments extending from
market access (Category A) to localised planning and facilitation
(Category B), and policies that set precedent, seed capability and legit-
imacy (Category C), indicating thicker policy mixes. Based on current
literature, countries across Asia and Africa, as well as countries such as
Austria, Italy, Spain, Australia and New Zealand are characterised by
thinner policy mixes, either oriented exclusively towards economic
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energy without consideration of the unique constraints or attributes of
civic energy (Category A policies), or by sporadic and lone standing
financial support programmes for civic energy (Category C policies) (see
Tables 13-19).

Policy focus within the literature varied by country and region.
Policy mixes across South Asia and Africa appear largely focussed on
capacity building and setting precedent (Category C) more so than
market integration (Category A), but there are also exceptions. India,
Nepal, Sri Lanka, China and Kenya have implemented broader CE policy
programmes variably encompassing lenient power purchase agreements
or guarantees, investment subsidies and regulated buy-back rates
(Category A), in addition to regulatory concessions for small-scale
renewable energy projects, regional targets and local authority medi-
ated promotion and non-financial support, simple preferential planning
consent procedures (Category B), CE grants and loans, installation of
new regional intermediaries, and engagement with multilevel networks
across financial services and technology manufacturers and suppliers
(Category C) (see Tables 13-19) [18,44,316,319].

5.1. How do policy mixes shape country-specific types of CE and barriers
observed?

The geographic distribution of policy mixes reflects both the domi-
nance of different types of CE in different parts of the world, as well as
country-specific barriers observed, in a number of ways (Table 11). The
literature suggests that a range of policy contexts - from New Zealand,
Australia, Spain, Cameroon, Nigeria, Ethiopia and Mozambique - have
been relatively hostile to civic energy, resulting in long project time-
lines, high rates of failure and limited overall deployment [63,73,74,88,
257]. In many of these contexts, such as the UK throughout the period
1970-2000 [86,173,203], Australia [9,324,325]; New Zealand [63,326,
3271, Chile [328] and some states in the USA [28,65,177,329], Category
A policies have been absent, weak or inaccessible to small-medium scale
projects. This has resulted in less widespread deployment, but also in CE
taking on forms that circumvent the market, such as energy efficiency,
self-consumption or direct supply projects designed to maximise gen-
eration to load and reduce dependency on conventional electricity
supply, or alternatively, large-scale shared ownership projects in which
commercial partners handle power purchase contracts as well as
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Market Access — number of references to presence of market access instruments across the literature pool by country and region.

Regions Country Grid connection Supplier Power Priority Appropriate Grid Advanced metering Product definitions
procedures, Mandates/ purchase dispatch connection costs: infrastructure & third- and stacking rules to
guarantees or Obligations guarantees Grid upgrade costs party access to consumer support multiple use
competitive access distributed meter data; Data applications for energy

management and billing storage
systems

North Canada 1 1 0 0 0 0 0

America USA 2 4 1 0 1 3 0
Northern Denmark 1 2 1 0 0 1 0
Europe Sweden 0 0 1 0 0 0 0
United 1 1 0 0 0 0 0

Kingdom
Western Austria 0 0 0 0 0 0 0
Europe Germany 0 2 0 1 0 0 0
Netherlands 1 0 1 0 0 0 0
Italy 0 0 0 0 0 0 0
Spain 0 0 0 0 1 0 1

East Africa Kenya 0 0 0 0 0 0 0

West Africa  Nigeria 0 0 0 0 0 0 0

South Asia India 0 0 0 0 0 0 0

Nepal 0 0 0 0 0 0 0

East Asia China 1 0 0 0 0 0 0

Japan 0 0 0 0 0 0 0

South Korea 0 0 0 0 0 0 0

Australia Australia 1 1 0 0 1 0 0

and New New 0 0 0 0 0 1 0
Zealand Zealand

planning, construction, maintenance and operation of the plant [52,172,
187,245]. In these less favourable policy and regulatory contexts, there
has also been a recent emergence of CE projects in the form of solar
‘behind-the-meter’, embedded networks or real-time virtual local en-
ergy trading on the local distribution network, often purposefully
designed to work around grid constraints or the absence of favourable
offtake prices [9,188,199]. However, there no indication as of yet of
widespread deployment of these projects, perhaps because they are
typically financially and contractually complex, and depend on both
data infrastructure and the presence of favourable grid connection
policies, network charges and compensation for flexibility services that
reflect the time and location-specific value of electricity [175,176,188,
193,229,230,3301.

Existing literature suggests that thick policy mixes in Canada, USA,
Denmark, UK, Germany, and the Netherlands have provided unique
opportunities for community-based, end-user innovations [31,121,310]
and in some cases, for redistribution and shifts in dominant ownership
patterns [43,295,331]. Although empirical literature on exclusive
governance contexts characterised by thin policy mixes is scarcer, it
suggests policy instruments to support place-based innovation or kick
start civic projects exist incidentally to serve pre-existing arenas and are
implemented in isolation and in an ad-hoc manner rather than following
from consensus-based long-term sector decarbonisation strategies [63,
88,172]. This literature points to limited entrepreneurial activity tar-
geting demand-side innovations involving social and institutional
change, generating largely passive engagement by households and
community organisations and little direct civic engagement in shaping
regime rules or in the diffusion of technology, widely divergent narra-
tives on the meaningful role of CE, alongside barriers ranging from the
lack of resources to regulatory barriers [63,73,257,275,283] (Table 11).
Innovation is largely limited to technological improvements generating
resource efficiency gains and adoption of market-competitive low car-
bon technologies by incumbents but can also feature diffusion of
disruptive regime-destabilising technologies such as peer-to-peer
trading platforms through acquisition or alliances between new en-
trants and incumbent industry [49,240].

Even where Category A policies exist and are aligned with the in-
terests of a commercial renewable energy industry, CE projects differ
from commercial projects in several key respects making their success
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dependent on specific policy design features and on a wider range of
niche protective policies. In their early stages of development, grassroots
niches feature a number of unique characteristics - ranging from their
small size, lack of credit history, reliance on single sites, and democratic
decision-making processes - that result in low risk tolerance and long
project development timelines [45,69,70,86,187,223,332-334]. For
instance, the use of support mechanisms that force technologies at
different levels of maturity to compete, that do not remove short-term
power price or imbalance risks, or that require large sunk investment
and hedging across multiple projects, have driven out small-scale or
community-based projects in a variety of country contexts [69,78,173,
203,204,335,336].

While there are likely to be undocumented CE initiatives across the
Global South, current literature suggests that overall, CE in the Global
South is poorly institutionalised in mainstream energy markets and
infrastructure and is dominated by initiatives operating beyond the
energy market, where energy access is the primary goal. Demonstrative
of the significant energy access challenges still facing large parts of the
Global South, the overwhelming focus of CE literature from the global
South has been on documenting barriers and programmes enabling
decentralised energy solutions in rural off-grid settings, characterised by
large state-led renewable energy programmes, or small to medium-scope
aid-funded renewable energy programmes (Table 11). Because struc-
tural market and infrastructure and financial barriers have a smaller role
to play in top-down, off-grid and grant-funded projects, the focus of this
literature is on barriers and policies related to capacity for effective
engagement, sustained operation and maintenance, such as technology
standards, technology supply ecosystems, resourcing and skills for
operation and repair, supporting income diversification and productive
non-lighting uses of energy to sustain load, system revenues and long
term sustainability of installations [18,44,287,288] (see Tables 13-19).
Literature on community-led or grid-connected CE projects in the global
south is scant, with only two case studies identified [18,44]. Neverthe-
less, as is the case in the Global North, successful country programmes
documented in Kenya, Nepal and Sri Lanka, are characterised by mul-
tiple policy interventions in parallel, involving Category A policies that
ensure the viability of independent energy initiatives (such as Kenya’s
market regulation for decentralised energy, tax credits; or Sri Lanka’s
regulatory exemptions for electricity generation and supply), as well as
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Table 16

Localised Planning and Facilitation - number of references made to presence of instruments across the literature pool by country and region.

Regions Country Simple Municipal Training of Tailored Regional State or Direct Local Local Strong Legal framework
preferential bylaws, municipal staff certification, energy municipal investment or authority authority local and programmes
planning regulations and building benchmark & demand and investment project mediates site mediated regional for access to
procedures for and inspectors in RE labelling supply incentives leadership or pre-feasibility promotion and  multi actor  public or private
small scale RE guidelines technologies & systems mapping and kind support by mapping and non-financial networks land or right to

building planning, local authorities RE zoning support of CE rent roofs
performance regional or local anchor
targets institutions
North Canada 0 2 0 0 2 1 0 0 1 1 1
America USA 0 2 1 0 5 7 3 1 0 7 0
Northern Denmark 1 0 0 0 3 0 1 2 0 0 0
Europe Sweden 0 0 0 0 1 0 0 0 0 0 0
United 1 0 0 0 0 0 0 0 2 2 0
Kingdom
Western Austria 0 1 0 1 1 0 1 1 0 1 0
Europe Germany 0 0 0 0 3 3 2 1 1 1 1
Netherlands 0 0 0 0 3 4 2 0 1 1 1
Italy 0 0 0 0 1 0 0 0 0 0 0
Spain 0 0 0 0 1 0 1 0 0 0 0
East Africa  Kenya 0 0 0 0 0 0 0 0 0 1 0
West Nigeria 0 0 0 0 0 0 0 0 0 0 0
Africa
South Asia India 0 0 0 0 0 0 0 0 0 0 0
Nepal 1 0 0 0 0 0 0 0 0 1 1
East Asia China 0 0 0 0 1 0 0 0 1 0 0
Japan 0 1 0 0 2 1 1 0 0 1 0
South Korea 0 1 0 0 2 2 0 1 2 2 1
Australia Australia 0 0 0 0 0 1 0 0 0 1 0
and New  New 0 0 0 0 0 0 0 0 0 0 1
Zealand Zealand

D 32 DG TV
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Table 17
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Capacity Building - number of references made to presence of instruments across the literature pool by country and region.

Regions Country National/regional Needs Planning and How to Advisory Matchmaking Strong multilevel
handholding of assessment & resourcing O&M,  guidance, skills services, projects with networks
projects by Project use of end development Guidance on technical legal networking and
intermediaries viability products post- training viable financial expertise knowledge sharing

appraisal installation blueprints and and partnerships programmes
measures

North Canada 1 0 0 2 0 0 0

America USA 3 2 0 10 3 8 5
Northern Denmark 0 1 0 0 1 0 0
Europe Sweden 0 0 0 0 0 0 1
United 6 2 0 2 3 3 3

Kingdom
Western Austria 0 0 0 0 1 1 0
Europe Germany 1 0 0 0 0 1 0
Netherlands 1 0 0 0 0 0 3
Italy 0 0 0 0 0 1 0
Spain 0 0 0 0 1 0 1

East Africa Kenya 0 0 0 0 0 0 0

West Africa  Nigeria 0 1 1 1 0 0 0

South Asia India 3 2 4 4 0 3 0

Nepal 2 2 2 2 1 1 0

East Asia China 1 0 0 0 0 1 0

Japan 0 0 1 0 0 0 2
South Korea 0 0 0 1 0 1 1
Australia Australia 1 0 0 1 0 0 1
and New New 0 0 0 0 0 0 0
Zealand Zealand
Table 18
Access to Finance - number of references made to presence of instruments enabling access to finance across the literature pool by country and region.

Regions Country Low risk public loan Existing innovation, Low risk public CE Community Special provisions for Tax
or grant programmes development or loan programmes grants energy tariffsor ~ CE inrenewable energy  privileges for
for seed funding of decarbonisation funds for capital premiums tenders, auctions or social
early project phases consistent with CE funding procurement enterprise

programmes

North Canada 1 0 3 3 3 1 0

America USA 1 1 4 4 0 0 1
Northern Denmark 1 0 0 0 0 2 0
Europe Sweden 0 0 0 0 0 0 0
United 4 0 2 8 0 0 1

Kingdom
Western Austria 0 0 0 0 0 0 0
Europe Germany 1 0 0 0 0 4 0
Netherlands 1 0 0 1 0 0 1
Italy 0 0 0 0 0 0 0
Spain 0 0 0 0 1 0 0

East Africa Kenya 0 0 1 0 0 0 1

West Africa Nigeria 0 0 0 0 0 0 0

South Asia India 0 0 1 4 0 0 0

Nepal 0 0 1 1 0 0 0

East Asia China 0 0 0 2 1 0 0

Japan 1 1 0 0 0 0 0

South Korea 1 1 0 0 0 0 0

Australia Australia 0 0 0 1 0 0 0

and New New 0 1 0 1 0 0 0
Zealand Zealand

Category B and Category C policies (see Tables 13-19).

5.2. How does governance shape observed policy mixes?

The literature analysed points to several ways in which thick or thin
policy mixes reflect country-specific differences in governance, in terms
of material-economic, discursive and actor-institutional context.

Category A market access and financial viability policies have widely
followed energy sector unbundling and privatisation reforms that have
taken place in the 80’s to 90’s around the world and are characteristic of
renewable energy support policies in many countries across the world
[195,337], yet there are exceptions to this rule (see for example [63]).
Energy sectors that were historically or are currently nationalised as a
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result of large-scale domestic hydropower or fossil fuel resources, such
as those in South Africa, to Chile, UK, Sweden, New Zealand as well as
provinces or states in Canada and Australia, do not lend themselves
comprehensive Category A policies or to broadscale diffusion of CE,
compared to countries like Germany and Denmark that have maintained
more diverse forms of ownership. Although little is known about recent
Chinese community solar programmes and the policies enabling them -
the Chinese context may present an interesting anomaly. Documented
CE projects in China are fully funded and implemented by state
controlled local distribution companies with ownership and revenue
management transferred to village unions [316,338].

Although the development of overarching policy strategies is
thought to allow the identification of policy gaps and facilitate
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Table 19
Legitimacy & Positive narrative - number of references made to presence of
instruments across the literature pool by country and region.

Regions Country Data Case studies, Guidance of CE
collection, benefits and for local
impact sector government
evaluation promotion landowners and

lenders

North Canada 0 0 0

America USA 1 5 0
Northern Denmark 1 0 0
Europe Sweden 0 0 0
United 5 3 2

Kingdom
Western Austria 2 1 0
Europe Germany 0 0 0
Netherlands 1 0 0
Italy 0 0 0
Spain 0 1 1

East Africa Kenya 0 0 0

West Africa  Nigeria 0 0 0

South Asia India 0 1 0

Nepal 0 0 1

East Asia China 1 0 0

Japan 0 0 0

South Korea 1 0 0

Australia Australia 0 0 0

and New New 0 0 0
Zealand Zealand

coordination and coherence across policies [161,339] (Quitzow, 2015;
Rogge & Reichart, 2016), the empirical literature on CE suggests that
overarching CE strategies remains rare in practice (Table 12). CE strat-
egy in some countries (Ireland, Denmark) has been integrated into sector
wide climate or energy strategy, whereas standalone non-statutory CE or
local energy strategies have featured in England, Scotland and Australia.
The European RED serves as an overarching strategy to some extent but
is limited to foundational legal frameworks for enabling market access,
legal frameworks for collective ownership and data collection practices
for CE [62]. This suggests that to support CE, there is ample opportunity
to better coordinate strategy across relevant ministries and imple-
mentation agencies responsible for policy categories A, B and C in the
policy mix identified (Fig. 2) to ensure alignment and coherence across
policy domains.

6. Conclusions

Drawing on a systematic overview of barriers and policies for civic
energy by country and region from 1980 to 2023, we set out a generic
policy mix enabling civic energy, showing how different policy cate-
gories address existing barriers to specific types of CE projects on the
ground, with each category consisting of a set of policy instruments
(whether local, state and/or federal, or supranational). This generic
policy mix comprises seven categories of policies (market access,
financial viability, mutual ownership, regional resource planning and
facilitation, access to finance, local capacity and positive narrative
building) that collectively ensure project viability, enable place-based
social innovation, and support capacity for and legitimacy of CE.

Our analysis suggests that the extent to which inclusive policy mixes
have been implemented will influence the types of civic projects that are
viable as well as the extent of uptake. We show that when policy mixes
support widespread diffusion of civic energy, they are likely to be
“thick”; meaning that they align a wide range of corporate legal, market
access, energy subsidy, localised planning and facilitation, access to
finance, and capacity building policies - extending well beyond the
domain of energy policy. Specifically, in order to engage in medium to
large scale renewable energy projects with potential to support local
socio-economic development, CE projects must have market access and
access to policy support mechanisms that make projects viable, with
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legal frameworks and market regulation designed to encompass social
enterprise. Based on the evidence reviewed, it is likely that policies
enabling both viable independent energy projects and structural policies
enabling place-based innovation are necessary to support widespread
engagement of CE. For widespread adoption of CE in contexts where
there is a lack of historical precedent for civic enterprise, and a lack of
established organisations, support networks and financing mechanisms,
including in marginalised communities, it becomes necessary to take
active measures to seed capability, set precedent and legitimise collec-
tive action. Validating these findings requires empirical research that
aligns policy mix evolution with country level datasets on the size and
shape of CE.

The generic policy mix presented here provides an analytical
construct for researchers, advocates and policy analysts seeking to un-
derstand how CE can be encouraged, to critically evaluate and improve
policy for CE in their jurisdiction. Current academic literature on bar-
riers and policies documented internationally - as far as it provides a
snapshot of barriers and policies on the ground - indicates that large
parts of Africa, Oceania and Asia are characterised by thin policy mixes,
with thicker policy mixes documented across North and Western
Europe, North America. CE in the Global South remains poorly institu-
tionalised in mainstream energy markets and infrastructure and is
dominated by initiatives operating beyond the energy market. While
these are a broad sweeping generalisations based on incomplete data,
which do not do justice to the significant variation in governance and
policy across provincial or state jurisdictions, nor the large scale and
highly successful CE programmes in Nepal, Sri Lanka, China as well as
CE in Kenya which have involved concerted deployment of policy in-
struments to ensure market access, financial viability, effective market
regulation, access to finance and local capacity, the findings indicate at
the very least that there is ample room in many jurisdictions to extend
policy priorities more broadly across the functional categories. For
example, policy entrepreneurs may seek to co-ordinate better across
relevant ministries and agencies, and deploy regulatory experiments
currently limited to flexibility on peer-to-peer trading, and local
network tariffs under purview of electricity regulators (“regulatory
sandbox™) [176,340] more broadly to address regulatory barriers and
policy gaps across the policy mix.

The policy mix framework set out here allows for systematic
comparative research on CE in energy transitions at an aggregate na-
tional or state level. Such comparative research is necessary if we are to
demonstrate clear empirically founded relationships between CE on the
one hand, and politically viable pathways and speed of transitions on the
other. Current theory and literature suggest that inclusive contexts
associated with ‘thick’ policy mixes support diverse multi-stakeholder
and civic arenas and generate broad winning coalitions in support of
technological diffusion. In contrast, exclusive contexts are posited as
manifesting in thin policy mixes with substantial policy gaps, inconsis-
tent policies and/or lack of credible policies, narrow winning coalitions,
policy instability and incremental diffusion, as well as technology and
infrastructural development that is far removed or at odds with local
communities. However, in order to build a robust basis that can
demonstrate the value of inclusive innovation as a practical and bene-
ficial approach to meeting emission reduction goals, future studies are
needed to confirm the existence of exclusive and inclusive governance
and policy settings in these country contexts, in relation to key in-
dicators for both inclusivity and speed of transitions. Utilising emerging
country-level datasets on CE, we can compare variably inclusive energy
transitions across different political economies and pinpoint the pre-
conditions for inclusive low carbon innovation, enabling translation of
knowledge and findings across contexts.

Setting the stage for comparative research, this study reviews exist-
ing theory and evidence on the range of actor-institutional, material-
economic and discursive factors underpinning country contexts distin-
guished by thin versus thick policy mixes. Literature suggests that
“thick” policy mixes emerge in contexts where there are narratives and
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conscious strategies for participation, political opportunities and re-
sources mobilised towards enabling participation, with high degrees of
fiscal and legislative decentralisation and policy coordination. In
contrast, contexts characterised by low levels of civic energy are posited
as having “thin” policy mixes, with limited opportunity for inclusive
visioning or experimentation in multi-stakeholder platforms, limited
decentralisation and policy coordination, resulting in marginalisation of
civic arenas, conflicting framings and lack of high-level strategies for
civic participation. Studies comparing the policy mix over time across
countries in relation to the diversity and penetration of CE will allow us
to identify the specific institutional arrangements and political contexts
that produce more or less inclusive policy mixes and that result in pos-
itive socio-political, fiscal and administrative feedback effects, and
effective policy pathways. This might involve identifying key inflection
points for institutional change that have set the stage for positive feed-
back effects, mapping them against key indicators for both inclusivity
(such as CE as a proportion of total renewable energy capacity or in-
vestment) and speed of transitions (such as energy CO2 emissions, car-
bon intensity, or investment over time) as well as mapping them against
distinct material-economic and actor-institutional contexts.

CRediT authorship contribution statement

Anna L. Berka: Conceptualization, Data curation, Methodology,
Formal analysis, Writing, Visualization, Project administration. Chris-
tina E. Hoicka: Paper structure and strategy, Review & Editing. Karl
Sperling: Review & Editing.

Research Data for this article

Berka, Anna (2024), “Civic Energy International Overview of Bar-
riers and Policies”, Mendeley Data, V2, doi: 10.17632/5xndc8ymty.2.

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.

Acknowledgements

Thanks to Volker Hoffman, Jeffrey York, Gail Whiteman, Yan Yifei
and Karen Hytten for feedback on an early version of this article. This
study would not have been possible without the work of civic energy
researchers worldwide.

References

[1] Creutzig F, Niamir L, Bai X, Callaghan M, Cullen J, Diaz-José J, et al. Demand-
side solutions to climate change mitigation consistent with high levels of well-
being. Nat Clim Change 2022;12:36-46. https://doi.org/10.1038/541558-021-
01219-y.

Brisbois MC. Shifting political power in an era of electricity decentralization:
rescaling, reorganization and battles for influence. Environ Innov Soc Transit
2020;36:49-69. https://doi.org/10.1016/j.eist.2020.04.007.

IRENA. Community Energy: Broadening the Ownership. International Renwable
Energy Coalition; 2018.

REN21. Renewables 2016 Global Status Report. REN21; 2016. p. 134-9.
Seyfang G, Haxeltine A. Growing grassroots innovations: exploring the role of
community-based initiatives in governing sustainable energy transitions. Environ
Plan C Gov Policy 2012;30:381-400. https://doi.org/10.1068/c10222.
European Union Joint Research Centre. Energy communities: an overview of
energy and social innovation. LU. Publications Office; 2020.

Hewitt RJ, Bradley N, Baggio Compagnucci A, Barlagne C, Ceglarz A,
Cremades R, et al. Social innovation in community energy in Europe: a review of
the evidence. Front Energy Res 2019;7:31. https://doi.org/10.3389/
fenrg.2019.00031.

Hoppe T, de Vries G. Social innovation and the energy transition. Sustainability
2018;11:141. https://doi.org/10.3390/su11010141.

[2

—

[3]

[4]
[5]

[6

=

[71

[8

—

17

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

Renewable and Sustainable Energy Reviews 211 (2025) 115307

Gui EM, MacGill I. Typology of future clean energy communities: an exploratory
structure, opportunities, and challenges. Energy Res Soc Sci 2018;35:94-107.
https://doi.org/10.1016/j.erss.2017.10.019.

Hicks J, Ison N. An exploration of the boundaries of ‘community’ in community
renewable energy projects: navigating between motivations and context. Energy
Pol 2018;113:523-34. https://doi.org/10.1016/j.enpol.2017.10.031.

MacArthur J. Empowering electricity: Co-operatives, sustainability, and power
sector reform in Canada. University of British columbia press. Vancouver, BC:
Vancouver, BC. University of British Columbia Press; 2016.

Devine-Wright P. Community versus local energy in a context of climate
emergency. Nat Energy 2019;4:894-6. https://doi.org/10.1038/541560-019-
0459-2.

Breukers S, Wolsink M. Wind power implementation in changing institutional
landscapes: an international comparison. Energy Pol 2007;35:2737-50. https://
doi.org/10.1016/j.enpol.2006.12.004.

Kooij H-J, Oteman M, Veenman S, Sperling K, Magnusson D, Palm J, et al.
Between grassroots and treetops: community power and institutional dependence
in the renewable energy sector in Denmark, Sweden and The Netherlands. Energy
Res Soc Sci 2018;37:52-64. https://doi.org/10.1016/j.erss.2017.09.019.

Smith A, Hargreaves T, Hielscher S, Martiskainen M, Seyfang G. Making the most
of community energies: three perspectives on grassroots innovation. Environ Plan
Econ Space 2016;48:407-32. https://doi.org/10.1177/0308518X15597908.
Toke D, Breukers S, Wolsink M. Wind power deployment outcomes: how can we
account for the differences? Renew Sustain Energy Rev 2008;12:1129-47.
https://doi.org/10.1016/j.rser.2006.10.021.

Garrett KP, Rose KS, McManamay RA. Ready or not, here it comes: assessing the
gaps in community plans for renewable energy transitions within the United
States. Energy Res Soc Sci 2023;102. https://doi.org/10.1016/j.
erss.2023.103164.

Sovacool BK, Drupady IM. Energy access, poverty and development: the
governance of small-scale renewable energy in Developing Asia. Oxon, New York:
Routledge; 2012.

United Nations. Accelerating SDG6 Achievement Policy Brief 24 Energy sector
transformation: decentralized renewable energy for universal energy access.
United nations high level political forum on sustainable development. 2018.
Tuerk A, Frieden D, Neumann C, Latanis K, Tsitsanis A, Kousouris S, et al.
Integrating plus energy buildings and districts with the eu energy community
framework: regulatory opportunities, barriers and technological solutions.
Buildings 2021;11. https://doi.org/10.3390/buildings11100468.

Coy D, Malekpour S, Saeri AK, Dargaville R. Rethinking community
empowerment in the energy transformation: a critical review of the definitions,
drivers and outcomes. Energy Res Soc Sci 2021;72:101871. https://doi.org/
10.1016/j.erss.2020.101871.

Fazey I, Schipke N, Caniglia G, Patterson J, Hultman J, van Mierlo B, et al. Ten
essentials for action-oriented and second order energy transitions,
transformations and climate change research. Energy Res Soc Sci 2018;40:54-70.
https://doi.org/10.1016/j.erss.2017.11.026.

Norman B. Sustainable pathways for our cities and regions: planning within
planetary boundaries. London ; New York: Routledge, Taylor & Francis Group;
2018.

Giotitsas C, Nardelli PHJ, Kostakis V, Narayanan A. From private to public
governance: the case for reconfiguring energy systems as a commons. Energy Res
Soc Sci 2020;70:101737. https://doi.org/10.1016/j.erss.2020.101737.
Guttmann A. Commons and cooperatives: a new governance of collective action.
Ann Public Coop Econ 2021;92:33-53. https://doi.org/10.1111/apce.12291.
Berka AL, Creamer E. Taking stock of the local impacts of community owned
renewable energy: a review and research agenda. Renew Sustain Energy Rev
2018;82:3400-19. https://doi.org/10.1016/j.rser.2017.10.050.

Forman A. Energy justice at the end of the wire: enacting community energy and
equity in Wales. Energy Pol 2017;107:649-57. https://doi.org/10.1016/j.
enpol.2017.05.006.

Brummer V. Community energy — benefits and barriers: a comparative literature
review of Community Energy in the UK, Germany and the USA, the benefits it
provides for society and the barriers it faces. Renew Sustain Energy Rev 2018;94:
187-96. https://doi.org/10.1016/j.rser.2018.06.013.

Seyfang G, Park JJ, Smith A. A thousand flowers blooming? An examination of
community energy in the UK. Energy Pol 2013;61:977-89. https://doi.org/
10.1016/j.enpol.2013.06.030.

Schmid B, Serlavés M, Hirt LF. Community energy initiatives as a space for
emerging imaginaries? Experiences from Switzerland. Energy communities.
Elsevier; 2022. p. 167-81. https://doi.org/10.1016/B978-0-323-91135-1.00006-
7.

Oteman M, Kooij H-J, Wiering M. Pioneering renewable energy in an economic
energy policy system: the history and development of Dutch grassroots initiatives.
Sustainability 2017;9:550. https://doi.org/10.3390/5u9040550.

Buergelt PT, Maypilama EL, McPhee J, Dhurrkay G, Nirrpuranydji S,
Manydjurrpuy S, et al. Working together with remote indigenous communities to
facilitate adapting to using energy wisely: barriers and enablers. Energy Proc
2017;121:262-9. https://doi.org/10.1016/j.egypro.2017.08.026.

Kirubi C, Jacobson A, Kammen DM, Mills A. Community-based electric micro-
grids can contribute to rural development: evidence from Kenya. World Dev
2009;37:1208-21. https://doi.org/10.1016/j.worlddev.2008.11.005.

Holdmann GP, Wies RW, Vandermeer JB. Renewable energy integration in
Alaska’s remote islanded microgrids: economic drivers, technical strategies,
technological niche development, and policy implications. Proc IEEE 2019;107:
1820-37. https://doi.org/10.1109/JPROC.2019.2932755.


https://data.mendeley.com/preview/5xndc8ymty?a=a72302ea-2eaf-48af-bba2-2fe8503b04c4
https://doi.org/10.1038/s41558-021-01219-y
https://doi.org/10.1038/s41558-021-01219-y
https://doi.org/10.1016/j.eist.2020.04.007
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref3
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref3
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref4
https://doi.org/10.1068/c10222
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref6
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref6
https://doi.org/10.3389/fenrg.2019.00031
https://doi.org/10.3389/fenrg.2019.00031
https://doi.org/10.3390/su11010141
https://doi.org/10.1016/j.erss.2017.10.019
https://doi.org/10.1016/j.enpol.2017.10.031
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref11
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref11
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref11
https://doi.org/10.1038/s41560-019-0459-2
https://doi.org/10.1038/s41560-019-0459-2
https://doi.org/10.1016/j.enpol.2006.12.004
https://doi.org/10.1016/j.enpol.2006.12.004
https://doi.org/10.1016/j.erss.2017.09.019
https://doi.org/10.1177/0308518X15597908
https://doi.org/10.1016/j.rser.2006.10.021
https://doi.org/10.1016/j.erss.2023.103164
https://doi.org/10.1016/j.erss.2023.103164
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref18
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref18
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref18
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref19
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref19
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref19
https://doi.org/10.3390/buildings11100468
https://doi.org/10.1016/j.erss.2020.101871
https://doi.org/10.1016/j.erss.2020.101871
https://doi.org/10.1016/j.erss.2017.11.026
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref23
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref23
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref23
https://doi.org/10.1016/j.erss.2020.101737
https://doi.org/10.1111/apce.12291
https://doi.org/10.1016/j.rser.2017.10.050
https://doi.org/10.1016/j.enpol.2017.05.006
https://doi.org/10.1016/j.enpol.2017.05.006
https://doi.org/10.1016/j.rser.2018.06.013
https://doi.org/10.1016/j.enpol.2013.06.030
https://doi.org/10.1016/j.enpol.2013.06.030
https://doi.org/10.1016/B978-0-323-91135-1.00006-7
https://doi.org/10.1016/B978-0-323-91135-1.00006-7
https://doi.org/10.3390/su9040550
https://doi.org/10.1016/j.egypro.2017.08.026
https://doi.org/10.1016/j.worlddev.2008.11.005
https://doi.org/10.1109/JPROC.2019.2932755

A.L. Berka et al.

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

Powells G, Fell MJ. Flexibility capital and flexibility justice in smart energy
systems. Energy Res Soc Sci 2019;54:56-9. https://doi.org/10.1016/j.
erss.2019.03.015.

Hanke F, Guyet R, Feenstra M. Do renewable energy communities deliver energy
justice? Exploring insights from 71 European cases. Energy Res Soc Sci 2021;80:
102244. https://doi.org/10.1016/j.erss.2021.102244.

Stewart F. All for sun, sun for all: can community energy help to overcome
socioeconomic inequalities in low-carbon technology subsidies? Energy Pol 2021;
157:112512. https://doi.org/10.1016/j.enpol.2021.112512.

Feldhoff T. Asset-based community development in the energy sector: energy and
regional policy lessons from community power in Japan. Int Plan Stud 2016;21:
261-77. https://doi.org/10.1080/13563475.2016.1185939.

Hoicka CE, Conroy J, Berka AL. Reconfiguring actors and infrastructure in city
renewable energy transitions: a regional perspective. Energy Pol 2021;158:
112544. https://doi.org/10.1016/j.enpol.2021.112544.

Weinand JM, McKenna R, Kleinebrahm M, Scheller F, Fichtner W. The impact of
public acceptance on cost efficiency and environmental sustainability in
decentralized energy systems. Patterns 2021;2:100301. https://doi.org/10.1016/
j-patter.2021.100301.

Wolsink M. Social acceptance revisited: gaps, questionable trends, and an
auspicious perspective. Energy Res Soc Sci 2018;46:287-95. https://doi.org/
10.1016/j.erss.2018.07.034.

Walker G, Devine-Wright P, Hunter S, High H, Evans B. Trust and community:
exploring the meanings, contexts and dynamics of community renewable energy.
Energy Pol 2010;38:2655-63. https://doi.org/10.1016/j.enpol.2009.05.055.
Kelsey N, Meckling J. Who wins in renewable energy? Evidence from Europe and
the United States. Energy Res Soc Sci 2018;37:65-73. https://doi.org/10.1016/j.
erss.2017.08.003.

Yadoo A, Cruickshank H. The role for low carbon electrification technologies in
poverty reduction and climate change strategies: a focus on renewable energy
mini-grids with case studies in Nepal, Peru and Kenya. Energy Pol 2012;42:
591-602. https://doi.org/10.1016/j.enpol.2011.12.029.

Bauwens T, Gotchev B, Holstenkamp L. What drives the development of
community energy in Europe? The case of wind power cooperatives. Energy Res
Soc Sci 2016;13:136-47. https://doi.org/10.1016/j.erss.2015.12.016.

Brisbois MC. Powershifts: a framework for assessing the growing impact of
decentralized ownership of energy transitions on political decision-making.
Energy Res Soc Sci 2019;50:151-61. https://doi.org/10.1016/j.erss.2018.12.003.
Déci G, Gotchev B. When energy policy meets community: rethinking risk
perceptions of renewable energy in Germany and The Netherlands. Energy Res
Soc Sci 2016;22:26-35. https://doi.org/10.1016/j.erss.2016.08.019.

Hess DJ. The politics of niche-regime conflicts: distributed solar energy in the
United States. Environ Innov Soc Transit 2016;19:42-50. https://doi.org/
10.1016/j.eist.2015.09.002.

Judson E, Fitch-Roy O, Pownall T, Bray R, Poulter H, Soutar I, et al. The centre
cannot (always) hold: examining pathways towards energy system de-
centralisation. Renew Sustain Energy Rev 2020;118:109499. https://doi.org/
10.1016/j.rser.2019.109499.

Leonhardt R, Noble B, Poelzer G, Fitzpatrick P, Belcher K, Holdmann G.
Advancing local energy transitions: a global review of government instruments
supporting community energy. Energy Res Soc Sci 2022;83:102350. https://doi.
org/10.1016/j.erss.2021.102350.

Oteman M, Wiering M, Helderman J-K. The institutional space of community
initiatives for renewable energy: a comparative case study of The Netherlands,
Germany and Denmark. Energy Sustain Soc 2014;4:11. https://doi.org/10.1186/
2192-0567-4-11.

Capellan-Pérez I, Johanisova N, Young J, Kunze C. Is community energy really
non-existent in post-socialist Europe? Examining recent trends in 16 countries.
Energy Res Soc Sci 2020;61:101348. https://doi.org/10.1016/j.
erss.2019.101348.

Mignon I, Riidinger A. The impact of systemic factors on the deployment of
cooperative projects within renewable electricity production — an international
comparison. Renew Sustain Energy Rev 2016;65:478-88. https://doi.org/
10.1016/j.rser.2016.07.026.

Reinsberger K, Posch A. Bottom-up initiatives for photovoltaic: incentives and
barriers. J Sustain Dev Energy Water Environ Syst 2014;2:108-17. https://doi.
org/10.13044/j.sdewes.2014.02.0010.

Wirth S. Communities matter: institutional preconditions for community
renewable energy. Energy Pol 2014;70:236-46. https://doi.org/10.1016/j.
enpol.2014.03.021.

Burke MJ, Stephens JC. Energy democracy: goals and policy instruments for
sociotechnical transitions. Energy Res Soc Sci 2017;33:35-48. https://doi.org/
10.1016/j.erss.2017.09.024.

Johnson V, Hall S. Community energy and equity: the distributional implications
of a transition to a decentralised electricity system. People Place Policy Online
2014;8:149-67. https://doi.org/10.3351/ppp.0008.0003.0002.

Hoicka CE, Lowitzsch J, Brisbois MC, Kumar A, Ramirez Camargo L.
Implementing a just renewable energy transition: policy advice for transposing
the new European rules for renewable energy communities. Energy Pol 2021;156:
112435. https://doi.org/10.1016/j.enpol.2021.112435.

Magbool AS, van der Waal E, van der Windt H. ‘Luctor et emergo’, how a
community energy initiative survived the changing policy and technology
landscape of the Dutch energy system? Energy Pol 2023;177. https://doi.org/
10.1016/j.enpol.2023.113528.

18

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

[73]

[74]

[75]

[76]

[77]

[78]

[79]

[80]

[81]

[82]

[83]

[84]

[85]

[86]

Renewable and Sustainable Energy Reviews 211 (2025) 115307

Berka AL, Dreyfus M. Decentralisation and inclusivity in the energy sector:
preconditions, impacts and avenues for further research. Renew Sustain Energy
Rev 2021;138:110663. https://doi.org/10.1016/j.rser.2020.110663.

Chavez D. Energy democracy and public ownership: what can Britain learn from
Latin America? Renewal 2018;26.

Haji Bashi M, De Tommasi L, Le Cam A, Relano LS, Lyons P, Mund¢ J, et al.

A review and mapping exercise of energy community regulatory challenges in
European member states based on a survey of collective energy actors. Renew
Sustain Energy Rev 2023;172. https://doi.org/10.1016/j.rser.2022.113055.
Berka AL, MacArthur JL, Gonnelli C. Explaining inclusivity in energy transitions:
local and community energy in Aotearoa New Zealand. Environ Innov Soc Transit
2020;34:165-82. https://doi.org/10.1016/].eist.2020.01.006.

Busch H, Ruggiero S, Isakovic A, Hansen T. Policy challenges to community
energy in the EU: a systematic review of the scientific literature. Renew Sustain
Energy Rev 2021;151. https://doi.org/10.1016/j.rser.2021.111535.

Morris J. The evolving localism (and neoliberalism) of urban renewable energy
projects. Cult Agric Food Environ 2013;35:16-29. https://doi.org/10.1111/
cuag.12002.

Savaresi A. The rise of community energy from grassroots to mainstream: the role
of law and policy. J Environ Law 2019;31:487-510. https://doi.org/10.1093/jel/
eqz006.

Bauwens T. Polycentric governance approaches for a low-carbon transition: the
roles of community-based energy initiatives in enhancing the resilience of future
energy systems. In: Labanca N, editor. Complex syst. Soc. Pract. Energy transit.
Cham: Springer International Publishing; 2017. p. 119-45. https://doi.org/
10.1007/978-3-319-33753-1_6.

Brown D, Hall S, Davis ME. Prosumers in the post subsidy era: an exploration of
new prosumer business models in the UK. Energy Pol 2019;135:110984. https://
doi.org/10.1016/j.enpol.2019.110984.

Grashof K. Are auctions likely to deter community wind projects? And would this
be problematic? Energy Pol 2019;13.

Nolden C. Governing community energy—feed-in tariffs and the development of
community wind energy schemes in the United Kingdom and Germany. Energy
Pol 2013;63:543-52. https://doi.org/10.1016/j.enpol.2013.08.050.

Inés C, Guilherme PL, Esther M-G, Swantje G, Stephen H, Lars H. Regulatory
challenges and opportunities for collective renewable energy prosumers in the
EU. Energy Pol 2020;138:111212. https://doi.org/10.1016/j.
enpol.2019.111212.

Chrysogelos N. REScoop.eu: citizen energy cooperatives have transformed the
energy market in many countries. Wind of Renewal; 2021.

Ratinen M, Lund P. Policy inclusiveness and niche development: examples from
wind energy and photovoltaics in Denmark, Germany, Finland, and Spain. Energy
Res Soc Sci 2015;6:136-45. https://doi.org/10.1016/j.erss.2015.02.004.

Stenzel T, Frenzel A. Regulating technological change—the strategic reactions of
utility companies towards subsidy policies in the German, Spanish and UK
electricity markets. Energy Pol 2008;36:2645-57. https://doi.org/10.1016/j.
enpol.2008.03.007.

Hicks J, Ison N. Community-owned renewable energy (CRE): opportunities for
rural Australia. Rural Soc 2011;20:244-55. https://doi.org/10.5172/
15j.20.3.244.

Braunholtz-Speight T, McLachlan C, Mander S, Hannon M, Hardy J, Cairns I, et al.
The long term future for community energy in Great Britain: a co-created vision
of a thriving sector and steps towards realising it. Energy Res Soc Sci 2021;78:
102044. https://doi.org/10.1016/j.erss.2021.102044.

Gorrono-Albizu L, Sperling K, Djgrup S. The past, present and uncertain future of
community energy in Denmark: critically reviewing and conceptualising citizen
ownership. Energy Res Soc Sci 2019;57:101231. https://doi.org/10.1016/j.
erss.2019.101231.

Kirkegaard J, Cronin T, Nyborg S, Karnge P. Paradigm shift in Danish wind
power: the (un)sustainable transformation of a sector. J Environ Policy Plan
2021;23:97-113. https://doi.org/10.1080/1523908X.2020.1799769.

Mirzania P, Ford A, Andrews D, Ofori G, Maidment G. The impact of policy
changes: the opportunities of Community Renewable Energy projects in the UK
and the barriers they face. Energy Pol 2019;129:1282-96. https://doi.org/
10.1016/j.enpol.2019.02.066.

Nolden C, Barnes J, Nicholls J. Community energy business model evolution: a
review of solar photovoltaic developments in England. Renew Sustain Energy Rev
2020;122:109722. https://doi.org/10.1016/j.rser.2020.109722.

Smith A. Translating sustainabilities between green niches and socio-technical
regimes. Technol Anal Strateg Manag 2007;19:427-50. https://doi.org/10.1080/
09537320701403334.

Lockwood M. The political dynamics of green transformations: feedback effects
and institutional context. Polit. GREEN transform. Routledge; 2015. p. 86-101.
Poupeau F-M. Everything must change in order to stay as it is. The impossible
decentralization of the electricity sector in France. Renew Sustain Energy Rev
2020;120:109597. https://doi.org/10.1016/j.rser.2019.109597.

Biresselioglu ME, Limoncuoglu SA, Demir MH, Reichl J, Burgstaller K, Sciullo A,
et al. Legal provisions and market conditions for energy communities in Austria,
Germany, Greece, Italy, Spain, and Turkey: a comparative assessment.
Sustainability 2021;13:11212. https://doi.org/10.3390/5u132011212.

Vernay A-L, Sebi C. Energy communities and their ecosystems: a comparison of
France and The Netherlands. Technol Forecast Soc Change 2020;158:120123.
https://doi.org/10.1016/j.techfore.2020.120123.

Berka AL. Community renewable energy in the UK: a short history. Handb.
Energiewende partizipation. Springer Fachmedien Wiesbaden; 2017. p. 1011-35.
https://doi.org/10.1007/978-3-658-09416-4_59.


https://doi.org/10.1016/j.erss.2019.03.015
https://doi.org/10.1016/j.erss.2019.03.015
https://doi.org/10.1016/j.erss.2021.102244
https://doi.org/10.1016/j.enpol.2021.112512
https://doi.org/10.1080/13563475.2016.1185939
https://doi.org/10.1016/j.enpol.2021.112544
https://doi.org/10.1016/j.patter.2021.100301
https://doi.org/10.1016/j.patter.2021.100301
https://doi.org/10.1016/j.erss.2018.07.034
https://doi.org/10.1016/j.erss.2018.07.034
https://doi.org/10.1016/j.enpol.2009.05.055
https://doi.org/10.1016/j.erss.2017.08.003
https://doi.org/10.1016/j.erss.2017.08.003
https://doi.org/10.1016/j.enpol.2011.12.029
https://doi.org/10.1016/j.erss.2015.12.016
https://doi.org/10.1016/j.erss.2018.12.003
https://doi.org/10.1016/j.erss.2016.08.019
https://doi.org/10.1016/j.eist.2015.09.002
https://doi.org/10.1016/j.eist.2015.09.002
https://doi.org/10.1016/j.rser.2019.109499
https://doi.org/10.1016/j.rser.2019.109499
https://doi.org/10.1016/j.erss.2021.102350
https://doi.org/10.1016/j.erss.2021.102350
https://doi.org/10.1186/2192-0567-4-11
https://doi.org/10.1186/2192-0567-4-11
https://doi.org/10.1016/j.erss.2019.101348
https://doi.org/10.1016/j.erss.2019.101348
https://doi.org/10.1016/j.rser.2016.07.026
https://doi.org/10.1016/j.rser.2016.07.026
https://doi.org/10.13044/j.sdewes.2014.02.0010
https://doi.org/10.13044/j.sdewes.2014.02.0010
https://doi.org/10.1016/j.enpol.2014.03.021
https://doi.org/10.1016/j.enpol.2014.03.021
https://doi.org/10.1016/j.erss.2017.09.024
https://doi.org/10.1016/j.erss.2017.09.024
https://doi.org/10.3351/ppp.0008.0003.0002
https://doi.org/10.1016/j.enpol.2021.112435
https://doi.org/10.1016/j.enpol.2023.113528
https://doi.org/10.1016/j.enpol.2023.113528
https://doi.org/10.1016/j.rser.2020.110663
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref61
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref61
https://doi.org/10.1016/j.rser.2022.113055
https://doi.org/10.1016/j.eist.2020.01.006
https://doi.org/10.1016/j.rser.2021.111535
https://doi.org/10.1111/cuag.12002
https://doi.org/10.1111/cuag.12002
https://doi.org/10.1093/jel/eqz006
https://doi.org/10.1093/jel/eqz006
https://doi.org/10.1007/978-3-319-33753-1_6
https://doi.org/10.1007/978-3-319-33753-1_6
https://doi.org/10.1016/j.enpol.2019.110984
https://doi.org/10.1016/j.enpol.2019.110984
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref69
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref69
https://doi.org/10.1016/j.enpol.2013.08.050
https://doi.org/10.1016/j.enpol.2019.111212
https://doi.org/10.1016/j.enpol.2019.111212
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref72
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref72
https://doi.org/10.1016/j.erss.2015.02.004
https://doi.org/10.1016/j.enpol.2008.03.007
https://doi.org/10.1016/j.enpol.2008.03.007
https://doi.org/10.5172/rsj.20.3.244
https://doi.org/10.5172/rsj.20.3.244
https://doi.org/10.1016/j.erss.2021.102044
https://doi.org/10.1016/j.erss.2019.101231
https://doi.org/10.1016/j.erss.2019.101231
https://doi.org/10.1080/1523908X.2020.1799769
https://doi.org/10.1016/j.enpol.2019.02.066
https://doi.org/10.1016/j.enpol.2019.02.066
https://doi.org/10.1016/j.rser.2020.109722
https://doi.org/10.1080/09537320701403334
https://doi.org/10.1080/09537320701403334
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref82
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref82
https://doi.org/10.1016/j.rser.2019.109597
https://doi.org/10.3390/su132011212
https://doi.org/10.1016/j.techfore.2020.120123
https://doi.org/10.1007/978-3-658-09416-4_59

A.L. Berka et al.

[87]

[88]

[89]

[90]

[91]

[92]

[93]

[94]

[95]

[96]

[97]

[98]

[99]

[100]

[101]

[102]

[103]

[104]

[105]

[106]

[107]

[108]

[109]

[110]

[111]

[112]

[113]

Ogawa A. “Community power”: renewable energy policy and production in post-
Fukushima Japan. New Front. Jpn. Stud. 2020:221-32.

Gebreslassie MG, Cuvilas C, Zalengera C, To LS, Baptista I, Robin E, et al.
Delivering an off-grid transition to sustainable energy in Ethiopia and
Mozambique. Energy Sustain Soc 2022;12:23. https://doi.org/10.1186/513705-
022-00348-2.

Berkhout F, Smith A, Stirling A. Socio-technological regimes and transition
contexts. Syst. Innov. Transit. Sustain. Edward Elgar Publishing; 2004. p. 3335.
https://doi.org/10.4337,/9781845423421.00013.

Smith A, Stirling A, Berkhout F. The governance of sustainable socio-technical
transitions. Res Policy 2005;34:1491-510. https://doi.org/10.1016/j.
respol.2005.07.005.

Foxon TJ, Pearson PJG, Arapostathis S, Carlsson-Hyslop A, Thornton J. Branching
points for transition pathways: assessing responses of actors to challenges on
pathways to a low carbon future. Energy Pol 2013;52:146-58. https://doi.org/
10.1016/j.enpol.2012.04.030.

Foster C, Heeks R. Conceptualising inclusive innovation: modifying systems of
innovation frameworks to understand diffusion of new technology to low-income
consumers. Eur J Dev Res 2013;25:333-55. https://doi.org/10.1057/ejdr.2013.7.
Heeks R, Foster C, Nugroho Y. New models of inclusive innovation for
development. Innov Dev 2014;4:175-85. https://doi.org/10.1080/
2157930X.2014.928982.

Organisation for Economic Co-operation and Development. Inclusive innovation
policies: lessons from international case studies, 2017/02; 2017. https://doi.org/
10.1787/a09a3a5d-en.

Hvelplund F. Innovative democracy and renewable energy strategies: a full-scale
experiment in Denmark 1976-2010. In: Jarvela M, Juhola S, editors. Energy
policy environ, vol. 6. New York, NY: Springer New York; 2011. p. 89-113.
https://doi.org/10.1007/978-1-4614-0350-0_6.

Lauber V, Jacobsson S. Chapter 7: lessons from Germany’s energiewende. Triple
chall. Eur. Econ. Dev. Clim. Change Gov., Oxford University Press; 2016.
Andrews-Speed P. Applying institutional theory to the low-carbon energy
transition. Energy Res Soc Sci 2016;13:216-25. https://doi.org/10.1016/j.
erss.2015.12.011.

Balthasar A, Schreurs MA, Varone F. Energy transition in Europe and the United
States: policy entrepreneurs and veto players in federalist systems. J Environ Dev
2020;29:3-25. https://doi.org/10.1177/1070496519887489.

Mikler J, Harrison NE. Varieties of capitalism and technological innovation for
climate change mitigation. New Polit Econ 2012;17:179-208. https://doi.org/
10.1080/13563467.2011.552106.

Lockwood M, Kuzemko C, Mitchell C, Hoggett R. Historical institutionalism and
the politics of sustainable energy transitions: a research agenda. Environ Plan C
Polit Space 2017;35:312-33. https://doi.org/10.1177/0263774X16660561.
Eadson W, Foden M. State, community and the negotiated construction of energy
markets: community energy policy in England. Geoforum 2019;100:21-31.
https://doi.org/10.1016/j.geoforum.2019.02.006.

Gunther SJ, Bernell D. Challenging the system: the role of community choice
aggregation in California’s transition to a renewable energy future. Electr J 2019;
32. https://doi.org/10.1016/j.tej.2019.106679.

Buuren A van. Knowledge for governance, governance of knowledge: inclusive
knowledge management in collaborative governance processes. Int Public Manag
J 2009;12:208-35. https://doi.org/10.1080/10967490902868523.

Noll D, Dawes C, Rai V. Solar Community Organizations and active peer effects in
the adoption of residential PV. Energy Pol 2014;67:330-43. https://doi.org/
10.1016/j.enpol.2013.12.050.

Reames TG. A community-based approach to low-income residential energy
efficiency participation barriers. Local Environ 2016;21:1449-66. https://doi.
org/10.1080/13549839.2015.1136995.

Swann WL. Local sustainability innovation through cross-sector collaboration:
lessons from a neighborhood energy competition. J Public Nonprofit Aff 2019;5:
317. https://doi.org/10.20899/jpna.5.3.317-337.

Elsharkawy H, Rutherford P. Energy-efficient retrofit of social housing in the UK:
lessons learned from a community energy saving programme (CESP) in
nottingham. Energy Build 2018;172:295-306. https://doi.org/10.1016/j.
enbuild.2018.04.067.

Jiménez Becerra JA, Bustamante Salamanca M, Gutiérrez Pérez A. Challenging
asymmetries of power and knowledge through learning communities and
participatory design in the creation of smart grids in waydu communities. Digit.
Act. Community Media Sustain. Commun. Lat. Am. 2020:287-310. https://doi.
org/10.1007/978-3-030-45394-7_14.

MacCarty NA, Bryden KM. Costs and impacts of potential energy strategies for
rural households in developing communities. Energy 2017;138:1157-74. https://
doi.org/10.1016/j.energy.2017.07.051.

Niner S, Lay J, Warren N, O’connell M, Edgington-Mitchell D. How development
happens: safe and sustainable energy, community development projects, and
implementation challenges in timor-leste. Ann Anthropol Pract 2018;42:68-80.
https://doi.org/10.1111/napa.12121.

Stirling A. Transforming power: social science and the politics of energy choices.
Energy Res Soc Sci 2014;1:83-95. https://doi.org/10.1016/j.erss.2014.02.001.
Whitmarsh L, Seyfang G, O’Neill S. Public engagement with carbon and climate
change: to what extent is the public ‘carbon capable’? Glob Environ Change 2011;
21:56-65. https://doi.org/10.1016/j.gloenvcha.2010.07.011.

Chilvers J, Longhurst N. Participation in transition(s): reconceiving public
engagements in energy transitions as Co-produced, emergent and diverse.

J Environ Policy Plan 2016;18:585-607. https://doi.org/10.1080/
1523908X.2015.1110483.

19

[114]

[115]

[116]

[117]

[118]

[119]

[120]

[121]

[122]

[123]

[124]

[125]

[126]

[127]

[128]

[129]

[130]

[131]

[132]

[133]

[134]

[135]

[136]

[137]

[138]

[139]

[140]

[141]

Renewable and Sustainable Energy Reviews 211 (2025) 115307

Walker G, Cass N. Carbon reduction, ‘the public’ and renewable energy: engaging
with socio-technical configurations. Area 2007;39:458-69. https://doi.org/
10.1111/j.1475-4762.2007.00772.x.

Alic JA, Sarewitz D. Rethinking innovation for decarbonizing energy systems.
Energy Res Soc Sci 2016;21:212-21. https://doi.org/10.1016/j.erss.2016.08.005.
Nill J, Kemp R. Evolutionary approaches for sustainable innovation policies: from
niche to paradigm? Res Policy 2009;38:668-80. https://doi.org/10.1016/j.
respol.2009.01.011.

Schillo RS, Robinson RM. Inclusive innovation in developed countries: the who,
what, why, and how. Technol Innov Manag Rev 2017;7:13.

Schot J, Steinmueller WE. Three frames for innovation policy: R&D, systems of
innovation and transformative change. Res Policy 2018;47:1554-67. https://doi.
org/10.1016/j.respol.2018.08.011.

Warnke P, Koschatzky K, Donitz E, Zenker A, Stahlecker T, Som O, et al. Opening
up the innovation system framework towards new actors and institutions.
Fraunhofer-Institut fiir System- und Innovationsforschung. ISI; 2016.

Sperling K, Arler F. Local government innovation in the energy sector: a study of
key actors’ strategies and arguments. Renew Sustain Energy Rev 2020;126:
109837. https://doi.org/10.1016/j.rser.2020.109837.

Van Der Schoor T, Van Lente H, Scholtens B, Peine A. Challenging obduracy: how
local communities transform the energy system. Energy Res Soc Sci 2016;13:
94-105. https://doi.org/10.1016/j.erss.2015.12.009.

Holdmann G, Pride D, Poelzer G, Noble B, Walker C. Critical pathways to
renewable energy transitions in remote Alaska communities: a comparative
analysis. Energy Res Soc Sci 2022;91:11. https://doi.org/10.1016/j.
erss.2022.102712.

Burch S. In pursuit of resilient, low carbon communities: an examination of
barriers to action in three Canadian cities. Energy Pol 2010;38:7575-85. https://
doi.org/10.1016/j.enpol.2009.06.070.

Cowell R. Decentralising energy governance? Wales, devolution and the politics
of energy infrastructure decision-making. Environ Plan C Polit Space 2017;35:
1242-63. https://doi.org/10.1177/0263774X16629443.

Blanchet T. Struggle over energy transition in Berlin: How do grassroots
initiatives affect local energy policy-making? Energy Pol 2015;78:246-54.
https://doi.org/10.1016/j.enpol.2014.11.001.

Bolinger M. Community wind power ownership schemes in Europe and their
relevance to the United States. https://doi.org/10.2172/827946; 2001.

Roberts C, Geels FW, Lockwood M, Newell P, Schmitz H, Turnheim B, et al. The
politics of accelerating low-carbon transitions: towards a new research agenda.
Energy Res Soc Sci 2018;44:304-11. https://doi.org/10.1016/j.erss.2018.06.001.
Slee B. Is there a case for community-based equity participation in Scottish on-
shore wind energy production? Gaps in evidence and research needs. Renew
Sustain Energy Rev 2015;41:540-9. https://doi.org/10.1016/j.rser.2014.08.064.
Bachmann P, Eisenegger M, Ingenhoff D. Defining and measuring news media
quality: comparing the content perspective and the audience perspective. Int J
Press 2022;27:9-37. https://doi.org/10.1177/1940161221999666.

Hermwille L. The role of narratives in socio-technical transitions—fukushima and
the energy regimes of Japan, Germany, and the United Kingdom. Energy Res Soc
Sci 2016;11:237-46. https://doi.org/10.1016/j.erss.2015.11.001.

van der Vleuten E, Raven R. Lock-in and change: distributed generation in
Denmark in a long-term perspective. Energy Pol 2006;34:3739-48. https://doi.
org/10.1016/j.enpol.2005.08.016.

Magnusson D, Palm J. Come together—the development of Swedish energy
communities. Sustainability 2019;11:1056. https://doi.org/10.3390/
sul1041056.

Kern F, Smith A. Restructuring energy systems for sustainability? Energy
transition policy in The Netherlands. Energy Pol 2008;36:4093-103. https://doi.
org/10.1016/j.enpol.2008.06.018.

Labanca N, Pereira AG, Watson M, Krieger K, Padovan D, Watts L, et al.
Transforming innovation for decarbonisation? Insights from combining complex
systems and social practice perspectives. Energy Res Soc Sci 2020;65:101452.
https://doi.org/10.1016/j.erss.2020.101452.

Weber KM, Rohracher H. Legitimizing research, technology and innovation
policies for transformative change. Res Policy 2012;41:1037-47. https://doi.org/
10.1016/j.respol.2011.10.015.

Zheng G. Re-imagining Fiji’s regulatory reforms for renewable energy: the
potential of the energy co-operative model. J World Energy Law Bus 2018;11:
440-60. https://doi.org/10.1093/jwelb/jwy019.

Kaplan LR, Farooque M, Sarewitz D, Tomblin D. Designing participatory
technology assessments: a reflexive method for advancing the public role in
science policy decision-making. Technol Forecast Soc Change 2021;171:120974.
https://doi.org/10.1016/j.techfore.2021.120974.

Diemuodeke EO, Briggs TA. Policy pathways for renewable and sustainable
energy utilisation in rural coastline communities in the Niger Delta zone of
Nigeria. Energy Rep 2018;4:638-44. https://doi.org/10.1016/j.
egyr.2018.10.004.

Smink Hekkert M, Negro S. Keeping sustainable innovation on a leash? Exploring
incumbents’ institutional strategies. Bus Strategy Environ 2015;24:86-101.
https://doi.org/10.1002/bse.1808.

Wanzenbock I, Wesseling JH, Frenken K, Hekkert MP, Weber KM. A framework
for mission-oriented innovation policy: alternative pathways through the
problem-solution space. Sci Public Policy 2020. https://doi.org/10.1093/scipol/
scaa027. scaa027.

Hess DJ. Coalitions, framing, and the politics of energy transitions: local
democracy and community choice in California. Energy Res Soc Sci 2019;50:
38-50. https://doi.org/10.1016/j.erss.2018.11.013.


http://refhub.elsevier.com/S1364-0321(24)01033-5/sref87
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref87
https://doi.org/10.1186/s13705-022-00348-2
https://doi.org/10.1186/s13705-022-00348-2
https://doi.org/10.4337/9781845423421.00013
https://doi.org/10.1016/j.respol.2005.07.005
https://doi.org/10.1016/j.respol.2005.07.005
https://doi.org/10.1016/j.enpol.2012.04.030
https://doi.org/10.1016/j.enpol.2012.04.030
https://doi.org/10.1057/ejdr.2013.7
https://doi.org/10.1080/2157930X.2014.928982
https://doi.org/10.1080/2157930X.2014.928982
https://doi.org/10.1787/a09a3a5d-en
https://doi.org/10.1787/a09a3a5d-en
https://doi.org/10.1007/978-1-4614-0350-0_6
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref96
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref96
https://doi.org/10.1016/j.erss.2015.12.011
https://doi.org/10.1016/j.erss.2015.12.011
https://doi.org/10.1177/1070496519887489
https://doi.org/10.1080/13563467.2011.552106
https://doi.org/10.1080/13563467.2011.552106
https://doi.org/10.1177/0263774X16660561
https://doi.org/10.1016/j.geoforum.2019.02.006
https://doi.org/10.1016/j.tej.2019.106679
https://doi.org/10.1080/10967490902868523
https://doi.org/10.1016/j.enpol.2013.12.050
https://doi.org/10.1016/j.enpol.2013.12.050
https://doi.org/10.1080/13549839.2015.1136995
https://doi.org/10.1080/13549839.2015.1136995
https://doi.org/10.20899/jpna.5.3.317-337
https://doi.org/10.1016/j.enbuild.2018.04.067
https://doi.org/10.1016/j.enbuild.2018.04.067
https://doi.org/10.1007/978-3-030-45394-7_14
https://doi.org/10.1007/978-3-030-45394-7_14
https://doi.org/10.1016/j.energy.2017.07.051
https://doi.org/10.1016/j.energy.2017.07.051
https://doi.org/10.1111/napa.12121
https://doi.org/10.1016/j.erss.2014.02.001
https://doi.org/10.1016/j.gloenvcha.2010.07.011
https://doi.org/10.1080/1523908X.2015.1110483
https://doi.org/10.1080/1523908X.2015.1110483
https://doi.org/10.1111/j.1475-4762.2007.00772.x
https://doi.org/10.1111/j.1475-4762.2007.00772.x
https://doi.org/10.1016/j.erss.2016.08.005
https://doi.org/10.1016/j.respol.2009.01.011
https://doi.org/10.1016/j.respol.2009.01.011
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref117
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref117
https://doi.org/10.1016/j.respol.2018.08.011
https://doi.org/10.1016/j.respol.2018.08.011
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref119
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref119
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref119
https://doi.org/10.1016/j.rser.2020.109837
https://doi.org/10.1016/j.erss.2015.12.009
https://doi.org/10.1016/j.erss.2022.102712
https://doi.org/10.1016/j.erss.2022.102712
https://doi.org/10.1016/j.enpol.2009.06.070
https://doi.org/10.1016/j.enpol.2009.06.070
https://doi.org/10.1177/0263774X16629443
https://doi.org/10.1016/j.enpol.2014.11.001
https://doi.org/10.2172/827946
https://doi.org/10.1016/j.erss.2018.06.001
https://doi.org/10.1016/j.rser.2014.08.064
https://doi.org/10.1177/1940161221999666
https://doi.org/10.1016/j.erss.2015.11.001
https://doi.org/10.1016/j.enpol.2005.08.016
https://doi.org/10.1016/j.enpol.2005.08.016
https://doi.org/10.3390/su11041056
https://doi.org/10.3390/su11041056
https://doi.org/10.1016/j.enpol.2008.06.018
https://doi.org/10.1016/j.enpol.2008.06.018
https://doi.org/10.1016/j.erss.2020.101452
https://doi.org/10.1016/j.respol.2011.10.015
https://doi.org/10.1016/j.respol.2011.10.015
https://doi.org/10.1093/jwelb/jwy019
https://doi.org/10.1016/j.techfore.2021.120974
https://doi.org/10.1016/j.egyr.2018.10.004
https://doi.org/10.1016/j.egyr.2018.10.004
https://doi.org/10.1002/bse.1808
https://doi.org/10.1093/scipol/scaa027
https://doi.org/10.1093/scipol/scaa027
https://doi.org/10.1016/j.erss.2018.11.013

A.L. Berka et al.

[142]

[143]

[144]

[145]

[146]

[147]

[148]

[149]

[150]

[151]

[152]

[153]

[154]

[155]

[156]

[157]

[158]

[159]

[160]

[161]

[162]

[163]

[164]

[165]

[166]

[167]

[168]

[169]

Avelino F, Wittmayer JM. Shifting power relations in sustainability transitions: a
multi-actor perspective. J Environ Policy Plan 2016;18:628-49. https://doi.org/
10.1080/1523908X.2015.1112259.

Berlo K, Wagner O, Heenen M. The incumbents’ conservation strategies in the
German energy regime as an impediment to Re-Municipalization—an analysis
guided by the multi-level perspective. Sustainability 2016;9:53. https://doi.org/
10.3390/5u9010053.

Rosenbloom D, Berton H, Meadowcroft J. Framing the sun: a discursive approach
to understanding multi-dimensional interactions within socio-technical
transitions through the case of solar electricity in Ontario, Canada. Res Policy
2016;45:1275-90. https://doi.org/10.1016/j.respol.2016.03.012.

Reichardt K, Rogge K. How the policy mix impacts innovation: findings from
company case studies on offshore wind in Germany. Environ Innov Soc Transit
2016;18:62-81. https://doi.org/10.1016/j.eist.2015.08.001.

Kivimaa P, Kern F. Creative destruction or mere niche support? Innovation policy
mixes for sustainability transitions. Res Policy 2016;45:205-17. https://doi.org/
10.1016/j.respol.2015.09.008.

Organisation for Economic Co-operation and Development. OECD science,
technology and innovation scoreboard. OECD; 2022.

Sovacool BK. How long will it take? Conceptualizing the temporal dynamics of
energy transitions. Energy Res Soc Sci 2016;13:202-15. https://doi.org/10.1016/
j.erss.2015.12.020.

Hess DJ. Cooler coalitions for a warmer planet: a review of political strategies for
accelerating energy transitions. Energy Res Soc Sci 2019;57:101246. https://doi.
org/10.1016/j.erss.2019.101246.

Eikeland PO, Inderberg THJ. Energy system transformation and long-term interest
constellations in Denmark: can agency beat structure? Energy Res Soc Sci 2016;
11:164-73. https://doi.org/10.1016/j.erss.2015.09.008.

Meadowcroft J. What about the politics? Sustainable development, transition
management, and long term energy transitions. Policy Sci 2009;42:323-40.
https://doi.org/10.1007/s11077-009-9097-z.

Meckling J, Sterner T, Wagner G. Policy sequencing toward decarbonization. Nat
Energy 2017;2:918-22. https://doi.org/10.1038/541560-017-0025-8.

Newell P, Simms A. How did we do that? Histories and political economies of
rapid and just transitions. New Polit Econ 2021;26:907-22. https://doi.org/
10.1080/13563467.2020.1810216.

Feindt PH, Weiland S. Reflexive governance: exploring the concept and assessing
its critical potential for sustainable development. Introduction to the special issue.
J Environ Policy Plan 2018;20:661-74. https://doi.org/10.1080/
1523908X.2018.1532562.

Judson E, Zirakbash F. Investigating the potential of solar energy for low-income
communities in Australia to reduce hardship, debt and inequality. Energy Res Soc
Sci 2022;84:102386. https://doi.org/10.1016/j.erss.2021.102386.

Pueyo A, DeMartino S. The impact of solar mini-grids on Kenya’s rural
enterprises. Energy Sustain Dev 2018;45:28-37. https://doi.org/10.1016/j.
esd.2018.04.002.

Skjglsvold TM, Coenen L. Are rapid and inclusive energy and climate transitions
oxymorons? Towards principles of responsible acceleration. Energy Res Soc Sci
2021;79:102164. https://doi.org/10.1016/j.erss.2021.102164.

Berka AL, Harnmeijer J, Roberts D, Phimister E, Msika J. A comparative analysis
of the costs of onshore wind energy: is there a case for community-specific policy
support? Energy Pol 2017;106:394-403. https://doi.org/10.1016/].
enpol.2017.03.070.

Coté E, bukan M, Pons-Seres de Brauwer C, Wiistenhagen R. The price of actor
diversity: measuring project developers’ willingness to accept risks in renewable
energy auctions. Energy Pol 2022;163:112835. https://doi.org/10.1016/j.
enpol.2022.112835.

Chan G, Grimley M, Arnold E, Evans I. Community shared solar in Minnesota:
learning from the first 300 megawatts. Center for Science, Technology, and
Environmental Policy; 2018.

Rogge KS, Reichardt K. Policy mixes for sustainability transitions: an extended
concept and framework for analysis. Res Policy 2016;45:1620-35. https://doi.
0rg/10.1016/j.respol.2016.04.004.

Ossenbrink J, Finnsson S, Bening CR, Hoffmann VH. Delineating policy mixes:
contrasting top-down and bottom-up approaches to the case of energy-storage
policy in California. Res Policy 2019;48:103582. https://doi.org/10.1016/j.
respol.2018.04.014.

Bouma JA, Verbraak M, Dietz F, Brouwer R. Policy mix: mess or merit? J Environ
Econ Policy 2019;8:32-47. https://doi.org/10.1080/21606544.2018.1494636.
Wierling A, Schwanitz V, ZeiB J, Bout C, Candelise C, Gilcrease W, et al. Statistical
evidence on the role of energy cooperatives for the energy transition in European
countries. Sustainability 2018;10:3339. https://doi.org/10.3390/su10093339.
Krug M, de Nucci M. Citizens at the heart of the energy transition in Europe?
Opportunities and challenges for community wind farms in six European
countries. Renew Energy Law Policy Rev 2020;9:9-27.

Walker. What are the barriers and incentives for community-owned means of
energy production and use? Energy Pol 2008;36:4401-5. https://doi.org/
10.1016/j.enpol.2008.09.032.

Tozer L. Community energy plans in Canadian cities: success and barriers in
implementation. Local Environ 2013;18:20-35. https://doi.org/10.1080/
13549839.2012.716406.

Nykamp H. Policy mix for a transition to sustainability: green buildings in
Norway. Sustainability 2020;12:446. https://doi.org/10.3390/5u12020446.
Dall-Orsoletta A, Cunha J, Aratijo M, Ferreira P. A systematic review of social
innovation and community energy transitions. Energy Res Soc Sci 2022;88:
102625. https://doi.org/10.1016/j.erss.2022.102625.

20

[170]

[171]

[172]

[173]

[174]

[175]

[176]

[177]

[178]

[179]

[180]

[181]

[182]

[183]

[184]

[185]

[186]

[187]

[188]

[189]

[190]

[191]

[192]

[193]

[194]

[195]
[196]

Renewable and Sustainable Energy Reviews 211 (2025) 115307

Bauwens T, Schraven D, Drewing E, Radtke J, Holstenkamp L, Gotchev B, et al.
Conceptualizing community in energy systems: a systematic review of 183
definitions. Renew Sustain Energy Rev 2022;156:111999. https://doi.org/
10.1016/j.rser.2021.111999.

Rau H, Hennessy C. The road to sustainable transport: community groups, rural
transport programmes and policies in Ireland. Living Countrys. Polit. Sustain.
Dev. Rural Irel 2016:361-78.

Capellan-Pérez 1, Campos-Celador A, Terés-Zubiaga J. Renewable Energy
Cooperatives as an instrument towards the energy transition in Spain. Energy Pol
2018;123:215-29. https://doi.org/10.1016/j.enpol.2018.08.064.

Hain JJ, Ault GW, Galloway SJ, Cruden A, McDonald JR. Additional renewable
energy growth through small-scale community orientated energy policies. Energy
Pol 2005;33:1199-212. https://doi.org/10.1016/j.enpol.2003.11.017.

McCarthy B, Eagle L, Lesbirel H. Barriers to the diffusion of renewable energy in
Queensland. Rural Soc 2017;26:210-24. https://doi.org/10.1080/
10371656.2017.1364480.

Warneryd M, Hakansson M, Karltorp K. Unpacking the complexity of community
microgrids: a review of institutions’ roles for development of microgrids. Renew
Sustain Energy Rev 2020;121:109690. https://doi.org/10.1016/j.
rser.2019.109690.

Ahl A, Yarime M, Tanaka K, Sagawa D. Review of blockchain-based distributed
energy: implications for institutional development. Renew Sustain Energy Rev
2019;107:200-11. https://doi.org/10.1016/j.rser.2019.03.002.

Hirsch A, Parag Y, Guerrero J. Microgrids: a review of technologies, key drivers,
and outstanding issues. Renew Sustain Energy Rev 2018;90:402-11. https://doi.
org/10.1016/j.rser.2018.03.040.

Meyer NI. Learning from wind energy policy in the EU: lessons from Denmark,
Sweden and Spain. Eur Environ 2007;17:347-62. https://doi.org/10.1002/
eet.463.

Roberts MB, Bruce A, MacGill I. A comparison of arrangements for increasing self-
consumption and maximising the value of distributed photovoltaics on apartment
buildings. Sol Energy 2019;193:372-86. https://doi.org/10.1016/j.
solener.2019.09.067.

Haas R, Eichhammer W, Huber C, Langniss O, Lorenzoni A, Madlener R, et al.
How to promote renewable energy systems successfully and effectively. Energy
Pol 2004;32:833-9. https://doi.org/10.1016/50301-4215(02)00337-3.

Lindahl J, Stoltz C. National survey report of PV power applications in Sweden
2017. https://doi.org/10.13140/RG.2.2.15813.91369; 2018.

Yin Y. An analysis of empirical cases of community wind in Oregon. Renew
Sustain Energy Rev 2013;17:54-73. https://doi.org/10.1016/j.rser.2012.09.020.
Devereux C, Coscia J, Adeyeye K, Gallagher J. Energy security to safeguard
community water services in rural Ireland: opportunities and challenges for solar
photovoltaics. Sustain Energy Technol Assess 2021;47. https://doi.org/10.1016/

j.seta.2021.101377.

Stagnaro C, Benedettini S. Smart meters: the gate to behind-the-meter? Meter.
Elsevier; 2020. p. 251-65. https://doi.org/10.1016/B978-0-12-819951-0.00012-
8.

Gahrs S, Knoefel J. Stakeholder demands and regulatory framework for
community energy storage with a focus on Germany. Energy Pol 2020;144.
https://doi.org/10.1016/j.enpol.2020.111678.

de Almeida L, Cappelli Klausman, Soest van. Peer-to-Peer trading and energy
community in the electricity market : analysing the literature on law and
regulation and looking ahead to future challenges. User-Centred Energy Systems
Technology Collaboration Programme; 2021. https://doi.org/10.47568/5XR108.
Strachan PA, Cowell R, Ellis G, Sherry-Brennan F, Toke D. Promoting community
renewable energy in a corporate energy world: promoting community renewable
energy in the UK. Sustain Dev 2015:96-109. https://doi.org/10.1002/sd.1576.
Roberts Bruce A, MacGill I. Opportunities and barriers for photovoltaics on multi-
unit residential buildings: reviewing the Australian experience. Renew Sustain
Energy Rev 2019;104:95-110. https://doi.org/10.1016/j.rser.2018.12.013.
Bertoldi P, Rezessy S, Lees E, Baudry P, Jeandel A, Labanca N. Energy supplier
obligations and white certificate schemes: comparative analysis of experiences in
the European Union. Energy Pol 2010;38:1455-69. https://doi.org/10.1016/j.
enpol.2009.11.027.

Mey F, Diesendorf M. Who owns an energy transition? Strategic action fields and
community wind energy in Denmark. Energy Res Soc Sci 2018;35:108-17.
https://doi.org/10.1016/j.erss.2017.10.044.

Lavrijssen S, Carrillo Parra A. Radical prosumer innovations in the electricity
sector and the impact on prosumer regulation. Sustainability 2017;9:1207.
https://doi.org/10.3390/5u9071207.

Barbaro S, Napoli G. Energy communities in urban areas: comparison of energy
strategy and economic feasibility in Italy and Spain. Land 2023;12. https://doi.
org/10.3390/1land12071282.

Heuninckx S, Meitern M, te Boveldt G, Coosemans T. Practical problems before
privacy concerns: how European energy community initiatives struggle with data
collection. Energy Res Soc Sci 2023;98. https://doi.org/10.1016/j.
erss.2023.103040.

Lesser JA, Su X. Design of an economically efficient feed-in tariff structure for
renewable energy development. Energy Pol 2008;36:981-90. https://doi.org/
10.1016/j.enpol.2007.11.007.

REN21. Renewables 2021 Global Status Report. REN21; 2021. p. 58.
Braunholtz-Speight T, Sharmina M, Manderson E, McLachlan C, Hannon M,
Hardy J, et al. Business models and financial characteristics of community energy
in the UK. Nat Energy 2020;5:169-77. https://doi.org/10.1038/541560-019-
0546-4.


https://doi.org/10.1080/1523908X.2015.1112259
https://doi.org/10.1080/1523908X.2015.1112259
https://doi.org/10.3390/su9010053
https://doi.org/10.3390/su9010053
https://doi.org/10.1016/j.respol.2016.03.012
https://doi.org/10.1016/j.eist.2015.08.001
https://doi.org/10.1016/j.respol.2015.09.008
https://doi.org/10.1016/j.respol.2015.09.008
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref147
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref147
https://doi.org/10.1016/j.erss.2015.12.020
https://doi.org/10.1016/j.erss.2015.12.020
https://doi.org/10.1016/j.erss.2019.101246
https://doi.org/10.1016/j.erss.2019.101246
https://doi.org/10.1016/j.erss.2015.09.008
https://doi.org/10.1007/s11077-009-9097-z
https://doi.org/10.1038/s41560-017-0025-8
https://doi.org/10.1080/13563467.2020.1810216
https://doi.org/10.1080/13563467.2020.1810216
https://doi.org/10.1080/1523908X.2018.1532562
https://doi.org/10.1080/1523908X.2018.1532562
https://doi.org/10.1016/j.erss.2021.102386
https://doi.org/10.1016/j.esd.2018.04.002
https://doi.org/10.1016/j.esd.2018.04.002
https://doi.org/10.1016/j.erss.2021.102164
https://doi.org/10.1016/j.enpol.2017.03.070
https://doi.org/10.1016/j.enpol.2017.03.070
https://doi.org/10.1016/j.enpol.2022.112835
https://doi.org/10.1016/j.enpol.2022.112835
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref160
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref160
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref160
https://doi.org/10.1016/j.respol.2016.04.004
https://doi.org/10.1016/j.respol.2016.04.004
https://doi.org/10.1016/j.respol.2018.04.014
https://doi.org/10.1016/j.respol.2018.04.014
https://doi.org/10.1080/21606544.2018.1494636
https://doi.org/10.3390/su10093339
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref165
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref165
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref165
https://doi.org/10.1016/j.enpol.2008.09.032
https://doi.org/10.1016/j.enpol.2008.09.032
https://doi.org/10.1080/13549839.2012.716406
https://doi.org/10.1080/13549839.2012.716406
https://doi.org/10.3390/su12020446
https://doi.org/10.1016/j.erss.2022.102625
https://doi.org/10.1016/j.rser.2021.111999
https://doi.org/10.1016/j.rser.2021.111999
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref171
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref171
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref171
https://doi.org/10.1016/j.enpol.2018.08.064
https://doi.org/10.1016/j.enpol.2003.11.017
https://doi.org/10.1080/10371656.2017.1364480
https://doi.org/10.1080/10371656.2017.1364480
https://doi.org/10.1016/j.rser.2019.109690
https://doi.org/10.1016/j.rser.2019.109690
https://doi.org/10.1016/j.rser.2019.03.002
https://doi.org/10.1016/j.rser.2018.03.040
https://doi.org/10.1016/j.rser.2018.03.040
https://doi.org/10.1002/eet.463
https://doi.org/10.1002/eet.463
https://doi.org/10.1016/j.solener.2019.09.067
https://doi.org/10.1016/j.solener.2019.09.067
https://doi.org/10.1016/S0301-4215(02)00337-3
https://doi.org/10.13140/RG.2.2.15813.91369
https://doi.org/10.1016/j.rser.2012.09.020
https://doi.org/10.1016/j.seta.2021.101377
https://doi.org/10.1016/j.seta.2021.101377
https://doi.org/10.1016/B978-0-12-819951-0.00012-8
https://doi.org/10.1016/B978-0-12-819951-0.00012-8
https://doi.org/10.1016/j.enpol.2020.111678
https://doi.org/10.47568/5XR108
https://doi.org/10.1002/sd.1576
https://doi.org/10.1016/j.rser.2018.12.013
https://doi.org/10.1016/j.enpol.2009.11.027
https://doi.org/10.1016/j.enpol.2009.11.027
https://doi.org/10.1016/j.erss.2017.10.044
https://doi.org/10.3390/su9071207
https://doi.org/10.3390/land12071282
https://doi.org/10.3390/land12071282
https://doi.org/10.1016/j.erss.2023.103040
https://doi.org/10.1016/j.erss.2023.103040
https://doi.org/10.1016/j.enpol.2007.11.007
https://doi.org/10.1016/j.enpol.2007.11.007
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref195
https://doi.org/10.1038/s41560-019-0546-4
https://doi.org/10.1038/s41560-019-0546-4

A.L. Berka et al.

[197]

[198]
[199]

[200]

[201]

[202]

[203]

[204]

[205]

[206]

[207]

[208]

[209]

[210]

[211]

[212]

[213]

[214]

[215]

[216]

[217]

[218]

[219]

[220]

[221]

[222]

[223]

Gsanger S, Karl T. Community wind under the auctions model: a critical appraisal.
In: Uyar TS, editor. Accel. Transit. 100 renew. Energy era. Cham: Springer
International Publishing; 2020. p. 233-57. https://doi.org/10.1007/978-3-030-
40738-4_11.

Perez-Arriaga I, Knittel C. Utility of the future: an MIT energy initiative response
to an industry in transition. 2016.

Edmunds C, Frame D, Galloway S. Lessons learned from local energy projects in
scotland, vol. 4. CIRED Workshop; 2018.

Lummi K, Koskela J, Jarventausta P. The use of typical user load profiles to energy
communities in Finland - aspects on distribution tariff design and regulation,
2023- June; 2023. https://doi.org/10.1109/EEM58374.2023.10161798.

Tushar W, Yuen C, Saha TK, Morstyn T, Chapman AC, Alam MJE, et al. Peer-to-
peer energy systems for connected communities: a review of recent advances and
emerging challenges. Appl Energy 2021;282. https://doi.org/10.1016/j.
apenergy.2020.116131.

Gai DHB, Shittu E, Attanasio D, Weigelt C, LeBlanc S, Dehghanian P, et al.
Examining community solar programs to understand accessibility and investment:
evidence from the US. Energy Pol 2021;159. https://doi.org/10.1016/j.
enpol.2021.112600.

Mitchell C, Connor P. Renewable energy policy in the UK 1990-2003. Energy Pol
2004;32:1935-47. https://doi.org/10.1016/j.enpol.2004.03.016.

Herbes C, Brummer V, Rognli J, Blazejewski S, Gericke N. Responding to policy
change: new business models for renewable energy cooperatives — barriers
perceived by cooperatives’ members. Energy Pol 2017;109:82-95. https://doi.
0rg/10.1016/j.enpol.2017.06.051.

Kooij H-J, Lagendijk A, Oteman M. Who beats the Dutch tax department? Tracing
20 Years of niche-regime interactions on collective solar PV production in The
Netherlands. Sustainability 2018;10:2807. https://doi.org/10.3390/5u10082807.
Armstrong A, Bulkeley H. Micro-hydro politics: producing and contesting
community energy in the North of England. Geoforum 2014;56:66-76. https://
doi.org/10.1016/j.geoforum.2014.06.015.

Chaurey A, Ranganathan M, Mohanty P. Electricity access for geographically
disadvantaged rural communities-technology and policy insights. Energy Pol
2004;32:1693-705. https://doi.org/10.1016/50301-4215(03)00160-5.

Allen J, Sheate WR, Diaz-Chavez R. Community-based renewable energy in the
Lake District National Park - local drivers, enablers, barriers and solutions. Local
Environ 2012;17:261-80. https://doi.org/10.1080/13549839.2012.665855.
Augustine P. The time is right for utilities to develop community shared solar
programs. Electr J 2015;28:107-8. https://doi.org/10.1016/j.tej.2015.11.010.
Gregg JS, Bolwig S, Sciullo A, Arrobbio O, Hubert W, Ivask N, et al. How can
energy become a community endeavor in Europe? Consortium benchmarking
strategies for the mobilization of collective action initiatives. Energy Res Soc Sci
2023;98. https://doi.org/10.1016/j.erss.2023.103005.

Vallecha H, Bhattacharjee D, Osiri JK, Bhola P. Evaluation of barriers and
enablers through integrative multicriteria decision mapping: developing
sustainable community energy in Indian context. Renew Sustain Energy Rev
2021;138. https://doi.org/10.1016/j.rser.2020.110565.

Krupa J. Identifying barriers to aboriginal renewable energy deployment in
Canada. Energy Pol 2012;42:710-4. https://doi.org/10.1016/j.
enpol.2011.12.051.

Nielsen KH. Danish wind power policies from 1976 to 2004: a survey of policy
making and techno-economic innovation. In: Lauber V, editor. Switch. Renew.
Power framew. 21st Century. London: Earthscan; 2005. p. 99-121.

Kim H. A community energy transition model for urban areas: the energy self-
reliant village program in seoul, South Korea. Sustainability 2017;9. https://doi.
0rg/10.3390/su9071260.

Strassl I. Community strategies for energy efficiency successful examples from
Austria. Open House Int 2010;35:25-32.

Vergragt PJ, Brown HS. The challenge of energy retrofitting the residential
housing stock: grassroots innovations and socio-technical system change in
Worcester, MA. Technol Anal Strateg Manag 2012;24:407-20. https://doi.org/
10.1080/09537325.2012.663964.

Nicholls D, Patterson T. Community energy management in Sitka, Alaska:
community energy management in what strategies can help increase energy
independence? USDA For Serv - Gen Tech Rep PNW-GTR 2013:1-29.

Zamuda CD, Ressler A. Federal adaptation and mitigation programs supporting
Community investment in electricity resilience to extreme weather. Electr J 2020;
33, https://doi.org/10.1016/j.tej.2020.106825.

Koirala BP, Koliou E, Friege J, Hakvoort RA, Herder PM. Energetic communities
for community energy: a review of key issues and trends shaping integrated
community energy systems. Renew Sustain Energy Rev 2016;56:722-44. https://
doi.org/10.1016/j.rser.2015.11.080.

Biggar D, Hesamzadeh MR. Energy communities: challenges for regulators and
policymakers. Energy communities. Elsevier; 2022. p. 131-49. https://doi.org/
10.1016/B978-0-323-91135-1.00002-X.

Matschoss K, Mikkonen I, Gynther L, Koukoufikis G, Uihlein A, Murauskaite-
Bull I. Drawing policy insights from social innovation cases in the energy field.
Energy Pol 2022;161:112728. https://doi.org/10.1016/j.enpol.2021.112728.
Klagge B, Meister T. Energy cooperatives in Germany — an example of successful
alternative economies? Local Environ 2018;23:697-716. https://doi.org/
10.1080/13549839.2018.1436045.

Doci G, Gotchev B. When energy policy meets community: rethinking risk
perceptions of renewable energy in Germany and The Netherlands. ENERGY Res
Soc Sci 2016;22:26-35. https://doi.org/10.1016/j.erss.2016.08.019.

21

[224]

[225]

[226]

[227]

[228]

[229]

[230]

[231]

[232]

[233]

[234]

[235]

[236]

[237]

[238]

[239]

[240]

[241]

[242]

[243]

[244]

[245]

[246]

[247]

[248]

[249]

[250]

[251]

Renewable and Sustainable Energy Reviews 211 (2025) 115307

Haf S, Parkhill K, McDonald M. Distributing power? Community energy projects’
experiences of planning, policy and incumbents in the devolved nations of
Scotland and Wales. J Plan Lit 2022;37:143.

De Juan-Vela P, Alic A, Trovato V. Impact of policy options on battery storage in
renewable energy communities. https://doi.org/10.1109/EEM58374.2023.101
61819; 2023- June, 2023.

Wyatt AS. Problems and prospects of meeting the basic energy needs of rural
communities in developing countries through the utilization of wind and solar
energy systems. Nat Resour Forum 1988;12:31-44. https://doi.org/10.1111/
j.1477-8947.1988.tb00800.x.

Hoffman SM, High-Pippert A. From private lives to collective action: recruitment
and participation incentives for a community energy program. Energy Pol 2010;
38:7567-74. https://doi.org/10.1016/j.enpol.2009.06.054.

Lundberg L. Auctions for all? Reviewing the German wind power auctions in
2017. Energy Pol 2019;128:449-58. https://doi.org/10.1016/j.
enpol.2019.01.024.

Fina B, Fleischhacker A, Auer H, Lettner G. Economic assessment and business
models of rooftop photovoltaic systems in multiapartment buildings: case studies
for Austria and Germany. J Renew Energy 2018;2018:1-16. https://doi.org/
10.1155/2018/9759680.

Wouters C. Towards a regulatory framework for microgrids—the Singapore
experience. Sustain Cities Soc 2015;15:22-32. https://doi.org/10.1016/j.
5¢s.2014.10.007.

Sousa T, Soares T, Pinson P, Moret F, Baroche T, Sorin E. Peer-to-peer and
community-based markets: a comprehensive review. Renew Sustain Energy Rev
2019;104:367-78. https://doi.org/10.1016/j.rser.2019.01.036.

Hahnel UJJ, Herberz M, Pena-Bello A, Parra D, Brosch T. Becoming prosumer:
revealing trading preferences and decision-making strategies in peer-to-peer
energy communities. Energy Pol 2020;137. https://doi.org/10.1016/j.
enpol.2019.111098.

Farrell J. Community solar power - obstacles and opportunities. The New Rules
Project; 2010.

Tsagkari M. HOW Greece undermined the idea of renewable energy communities:
AN overview of the relevant legislation. Law Environ Dev J 2021;17:87-91.
Dokk Smith I, Kirkegaard JK, Szulecki K. A functional approach to
decentralization in the electricity sector: learning from community choice
aggregation in California. J Environ Plan Manag 2022:1-31. https://doi.org/
10.1080/09640568.2022.2027233.

O’Shaughnessy E, Heeter J, Gattaciecca J, Sauer J, Trumbull K, Chen E.
Empowered communities: the rise of community choice aggregation in the United
States. Energy Pol 2019;132:1110-9. https://doi.org/10.1016/j.
enpol.2019.07.001.

Hsiung K-H. Policies and Legal Issues of the Citizen Energy Company Investment
Model: Analyze the cases in Mainland China and Taiwan 2019:326-33. https://
doi.org/10.1109/APEEC.2019.8720714.

Booth S. Here comes the sun: how securities regulations cast a shadow on the
growth of community solar in the United States. UCLA Law Rev 2014;61:
760-811.

McLaren J. Community shared solar: policy and regulatory considerations, vol. 2;
2014. p. 996-1001.

MacArthur JL, Berka AL. (Re)charging communities? Three energy futures for
Aotearoa/New Zealand, vol. 30; 2020.

Brinker L, Satchwell AJ. A comparative review of municipal energy business
models in Germany, California, and Great Britain: institutional context and forms
of energy decentralization. Renew Sustain Energy Rev 2020;119:109521. https://
doi.org/10.1016/j.rser.2019.109521.

Hvelplund F, Djgrup S. Consumer ownership, natural monopolies and transition
to 100% renewable energy systems. Energy 2019;181:440-9. https://doi.org/
10.1016/j.energy.2019.05.058.

Tarhan D. Community renewable energy’s problematic relationship with social
justice: insights from Ontario. Local Environ 2022;27:767-83. https://doi.org/
10.1080/13549839.2022.2077713.

Nunez-Jimenez A, Mehta P, Griego D. Let it grow: how community solar policy
can increase PV adoption in cities. Energy Pol 2023;175. https://doi.org/
10.1016/j.enpol.2023.113477.

Eitan A, Herman L, Fischhendler I, Rosen G. Community—private sector
partnerships in renewable energy. Renew Sustain Energy Rev 2019;105:95-104.
https://doi.org/10.1016/j.rser.2018.12.058.

Lane T, Hicks J, Victoria, Department of Environment L Water and Planning.
Community engagement and benefit sharing in renewable energy development: a
guide for renewable energy developers. 2017.

Scottish Government. Scottish government good practice principles for
community benefits from onshore renewable energy developments. Scottish
Government; 2018.

Maleki-Dizaji P, del Bufalo N, Di Nucci M-R, Krug M. Overcoming barriers to the
community acceptance of wind energy: lessons learnt from a comparative analysis
of best practice cases across Europe. Sustain Switz 2020;12. https://doi.org/
10.3390/5U12093562.

Tishman M. Community-anchor strategies for energy democracy. Energy Democr.
Adv. Equity Clean Energy Solut 2017:173-94. https://doi.org/10.5822/978-1-
61091-852-7_9.

Magnani N, Osti G. Does civil society matter? Challenges and strategies of
grassroots initiatives in Italy’s energy transition. Energy Res Soc Sci 2016;13:
148-57. https://doi.org/10.1016/j.erss.2015.12.012.

Meacham T. Renewable energy: community benefit and ownership. SPICe
Briefing 2012. 28 November 12/71.


https://doi.org/10.1007/978-3-030-40738-4_11
https://doi.org/10.1007/978-3-030-40738-4_11
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref198
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref198
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref199
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref199
https://doi.org/10.1109/EEM58374.2023.10161798
https://doi.org/10.1016/j.apenergy.2020.116131
https://doi.org/10.1016/j.apenergy.2020.116131
https://doi.org/10.1016/j.enpol.2021.112600
https://doi.org/10.1016/j.enpol.2021.112600
https://doi.org/10.1016/j.enpol.2004.03.016
https://doi.org/10.1016/j.enpol.2017.06.051
https://doi.org/10.1016/j.enpol.2017.06.051
https://doi.org/10.3390/su10082807
https://doi.org/10.1016/j.geoforum.2014.06.015
https://doi.org/10.1016/j.geoforum.2014.06.015
https://doi.org/10.1016/S0301-4215(03)00160-5
https://doi.org/10.1080/13549839.2012.665855
https://doi.org/10.1016/j.tej.2015.11.010
https://doi.org/10.1016/j.erss.2023.103005
https://doi.org/10.1016/j.rser.2020.110565
https://doi.org/10.1016/j.enpol.2011.12.051
https://doi.org/10.1016/j.enpol.2011.12.051
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref213
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref213
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref213
https://doi.org/10.3390/su9071260
https://doi.org/10.3390/su9071260
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref215
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref215
https://doi.org/10.1080/09537325.2012.663964
https://doi.org/10.1080/09537325.2012.663964
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref217
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref217
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref217
https://doi.org/10.1016/j.tej.2020.106825
https://doi.org/10.1016/j.rser.2015.11.080
https://doi.org/10.1016/j.rser.2015.11.080
https://doi.org/10.1016/B978-0-323-91135-1.00002-X
https://doi.org/10.1016/B978-0-323-91135-1.00002-X
https://doi.org/10.1016/j.enpol.2021.112728
https://doi.org/10.1080/13549839.2018.1436045
https://doi.org/10.1080/13549839.2018.1436045
https://doi.org/10.1016/j.erss.2016.08.019
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref224
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref224
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref224
https://doi.org/10.1109/EEM58374.2023.10161819
https://doi.org/10.1109/EEM58374.2023.10161819
https://doi.org/10.1111/j.1477-8947.1988.tb00800.x
https://doi.org/10.1111/j.1477-8947.1988.tb00800.x
https://doi.org/10.1016/j.enpol.2009.06.054
https://doi.org/10.1016/j.enpol.2019.01.024
https://doi.org/10.1016/j.enpol.2019.01.024
https://doi.org/10.1155/2018/9759680
https://doi.org/10.1155/2018/9759680
https://doi.org/10.1016/j.scs.2014.10.007
https://doi.org/10.1016/j.scs.2014.10.007
https://doi.org/10.1016/j.rser.2019.01.036
https://doi.org/10.1016/j.enpol.2019.111098
https://doi.org/10.1016/j.enpol.2019.111098
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref233
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref233
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref234
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref234
https://doi.org/10.1080/09640568.2022.2027233
https://doi.org/10.1080/09640568.2022.2027233
https://doi.org/10.1016/j.enpol.2019.07.001
https://doi.org/10.1016/j.enpol.2019.07.001
https://doi.org/10.1109/APEEC.2019.8720714
https://doi.org/10.1109/APEEC.2019.8720714
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref238
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref238
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref238
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref239
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref239
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref240
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref240
https://doi.org/10.1016/j.rser.2019.109521
https://doi.org/10.1016/j.rser.2019.109521
https://doi.org/10.1016/j.energy.2019.05.058
https://doi.org/10.1016/j.energy.2019.05.058
https://doi.org/10.1080/13549839.2022.2077713
https://doi.org/10.1080/13549839.2022.2077713
https://doi.org/10.1016/j.enpol.2023.113477
https://doi.org/10.1016/j.enpol.2023.113477
https://doi.org/10.1016/j.rser.2018.12.058
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref246
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref246
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref246
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref247
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref247
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref247
https://doi.org/10.3390/SU12093562
https://doi.org/10.3390/SU12093562
https://doi.org/10.5822/978-1-61091-852-7_9
https://doi.org/10.5822/978-1-61091-852-7_9
https://doi.org/10.1016/j.erss.2015.12.012
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref251
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref251

A.L. Berka et al.

[252]

[253]

[254]

[255]

[256]

[257]

[258]

[259]

[260]

[261]

[262]

[263]

[264]

[265]

[266]

[267]

[268]

[269]

[270]

[271]

[272]

[273]

[274]

[275]

[276]

[277]

[278]

McHarg A. Community benefit through community ownership of renewable
generation in Scotland: power to the people? Shar. Costs benefits energy resour.
Act. Leg. Change Impact Communities, Oxford Scholarship 2016:19.

Koirala BP, van Oost E, van der Windt H. Community energy storage: a
responsible innovation towards a sustainable energy system? Appl Energy 2018;
231:570-85. https://doi.org/10.1016/j.apenergy.2018.09.163.

Ozgiil S, Kocar G, Eryasar A. The progress, challenges, and opportunities of
renewable energy cooperatives in Turkey. Energy Sustain Dev 2020;59:107-19.
https://doi.org/10.1016/j.esd.2020.09.005.

Koirala B. Chapter 18 - integrated community-based energy systems: aligning
technology, incentives, and regulations. Innov. Disrupt. Grid’s edge. Elsevier;
2017. p. 25.

Varnado L, Rose J. Community net energy metering: how novel policies expand
benefits of net metering to non-generators, vol. 2; 2009. p. 1134-56.

Njoh AJ, Etta S, Essia U, Ngyah-Etchutambe I, Enomah LED, Tabrey HT, et al.
Implications of institutional frameworks for renewable energy policy
administration: case study of the Esaghem, Cameroon community PV solar
electrification project. Energy Pol 2019;128:17-24. https://doi.org/10.1016/j.
enpol.2018.12.042.

Hall NL, Hicks J, Lane T, Wood E. Planning to engage the community on
renewables: insights from community engagement plans of the Australian wind
industry. Australas J Environ Manag 2020;27:123-36. https://doi.org/10.1080/
14486563.2019.1670742.

Wlokas HL, Boyd A, Andolfi M. Challenges for local community development in
private sector-led renewable energy projects in South Africa: an evolving
approach. J Energy South Afr 2012;23:46-51. https://doi.org/10.17159/2413-
3051/2012/v23i4a3177.

Tews K. The crash of a policy pilot to legally define community energy. Evidence
from the German auction scheme. Sustainability 2018;10:3397. https://doi.org/
10.3390/su10103397.

Halleck Vega SM, van Twillert N. Intra-country energy community developments:
what are policy implications for the energy transition? Energy Strategy Rev 2023;
48. https://doi.org/10.1016/j.esr.2023.101112.

Li LW, Birmele J, Schaich H, Konold W. Transitioning to community-owned
renewable energy: lessons from Germany. Procedia Environ Sci 2013;17:719-28.
https://doi.org/10.1016/j.proenv.2013.02.089.

Savic K, Hoicka CE. Indigenous legal forms and governance structures in
renewable energy: assessing the role and perspectives of First Nations economic
development corporations. Soc Sci 2023;101:103121. https://doi.org/10.1016/j.
erss.2023.103121.

Karanasios K, Parker P. Explaining the diffusion of renewable electricity
technologies in Canadian remote indigenous communities through the
technological innovation system approach. Sustainability 2018;10:3871. https://
doi.org/10.3390/5u10113871.

Hunt J, Riley B, O’Neill L, Maynard G. Transition to renewable energy and
indigenous people in northern Australia: enhancing or inhibiting capabilities?

J Hum Dev Capab 2021;22:360-78. https://doi.org/10.1080/
19452829.2021.1901670.

Pitt DR. Harnessing community energy: the keys to climate mitigation policy
adoption in US municipalities. Local Environ 2010;15:717-29. https://doi.org/
10.1080/13549839.2010.509388.

Petersen J-P. The application of municipal renewable energy policies at
community level in Denmark: a taxonomy of implementation challenges. Sustain
Cities Soc 2018;38:205-18. https://doi.org/10.1016/j.5¢5.2017.12.029.

Asai M, Hayashi T, Yamamoto M. Mental model analysis of biogas energy
perceptions and policy reveals potential constraints in a Japanese farm
community. Sustainability 2019;11. https://doi.org/10.3390/s5u11010225.
Rakshit R, Shahi C, Smith MA Peggy, Cornwell A. Bridging gaps in energy
planning for first nation communities. Strateg Plan Energy Environ 2018;37:
17-42. https://doi.org/10.1080,/10485236.2018.11958658.

Wyse SM. ‘By and for local people’: assessing how Canadian local energy plans
contribute to the ideals of community energy. York University; 2018.

Fast S, Mabee W. Place-making and trust-building: the influence of policy on host
community responses to wind farms. Energy Pol 2015;81:27-37. https://doi.org/
10.1016/j.enpol.2015.02.008.

Fenton P, Gustafsson S, Ivner J, Palm J. Stakeholder participation in municipal
energy and climate planning - experiences from Sweden. Local Environ 2016;21:
272-89. https://doi.org/10.1080,/13549839.2014.946400.

Johnson C, Dignard-Bailey L. Implementation strategies for solar communities.
Open House Int 2008;33:26-37.

van Summeren LFM, Breukers S, Wieczorek AJ. Together we’re smart! Flemish
and Dutch energy communities’ replication strategies in smart grid experiments.
Energy Res Soc Sci 2022;89. https://doi.org/10.1016/j.erss.2022.102643.
Gebreslassie MG, Cuvilas C. The role of community energy systems to facilitate
energy transitions in Ethiopia and Mozambique. Energy Syst 2023. https://doi.
org/10.1007/512667-023-00640-w.

Wiiste A, Schmuck P. Bioenergy villages and regions in Germany: an interview
study with initiators of communal bioenergy projects on the success factors for
restructuring the energy supply of the community. Sustainability 2012;4:244-56.
https://doi.org/10.3390/s5u4020244.

Anderson T, Doig A. Community planning and management of energy supplies -
international experience. Renew Energy 2000;19:325-31. https://doi.org/
10.1016/S0960-1481(99)00048-8.

Rijal K. Renewable energy policy options for mountain communities: experiences
from China, India, Nepal and Pakistan. Renew Energy 1999;16:1138-42. https://
doi.org/10.1016,/S0960-1481(98)00444-3.

22

[279]

[280]

[281]
[282]

[283]

[284]

[285]

[286]

[287]

[288]

[289]

[290]

[291]

[292]

[293]

[294]

[295]

[296]

[297]

[298]

[299]

[300]

[301]

[302]

[303]

[304]

[305]

[306]

Renewable and Sustainable Energy Reviews 211 (2025) 115307

Farmer JL. State-level influences on community-level municipal sustainable
energy policies. Urban Aff Rev 2022;58:1065-95. https://doi.org/10.1177/
1078087421995262.

Dinica V. Initiating a sustained diffusion of wind power: the role of public—private
partnerships in Spain. Energy Pol 2008;36:3562-71. https://doi.org/10.1016/j.
enpol.2008.06.008.

Berry D. Community clean energy programs: proficiencies and practices. Environ
Pract 2013;15:97-107. https://doi.org/10.1017/5146604661300001X.

Scott DN. Extraction contracting: the struggle for control of indigenous lands.
South Atl Q 2020;119:269-99. https://doi.org/10.1215/00382876-8177759.
Ambole A, Koranteng K, Njoroge P, Luhangala DL. A review of energy
communities in sub-saharan Africa as a transition pathway to energy democracy.
Sustainability 2021;13:2128. https://doi.org/10.3390/s5u13042128.

Nixon JD, Bhargava K, Halford A, Gaura E. The challenges of community-based
solar energy interventions: lessons from two Rwandan Refugee Camps. Energy
Sustain Dev 2021;65:175-84. https://doi.org/10.1016/j.esd.2021.07.007.
Granit I. What makes Colombia’s indigenous peoples adopt microgrids? Social
acceptance and financial constraints in renewable energy diffusion. Energy Res
Soc Sci 2023;101:103132. https://doi.org/10.1016/j.erss.2023.103132.

Joshi G, Yenneti K. Community solar energy initiatives in India: a pathway for
addressing energy poverty and sustainability? Energy Build 2020;210. https://
doi.org/10.1016/j.enbuild.2019.109736.

Palit D, Sovacool BK, Cooper C, Zoppo D, Eidsness J, Crafton M, et al. The trials
and tribulations of the village energy security programme (VESP) in India. Energy
Pol 2013;57:407-17. https://doi.org/10.1016/j.enpol.2013.02.006.

Palit D. Solar energy programs for rural electrification: experiences and lessons
from South Asia. Energy Sustain Dev 2013;17:270-9. https://doi.org/10.1016/].
esd.2013.01.002.

Adams S, Brown D, Cardenas Alvarez JP, Chitchyan R, Fell MJ, Hahnel UJJ, et al.
Social and economic value in emerging decentralized energy business models: a
critical review. Energies 2021;14:7864. https://doi.org/10.3390/en14237864.
Bishoge OK, Kombe GG, Mvile BN. Community participation in the renewable
energy sector in Tanzania. Int J Sustain Energy Plan Manag 2020;28:121-34.
https://doi.org/10.5278/ijsepm.4477.

Bomberg E, McEwen N. Mobilizing community energy. Energy Pol 2012;51:
435-44. https://doi.org/10.1016/j.enpol.2012.08.045.

Goedkoop F, Sloot D, Jans L, Dijkstra J, Flache A, Steg L. The role of community
in understanding involvement in community energy initiatives. Front Psychol
2022;12:775752. https://doi.org/10.3389/fpsyg.2021.775752.

Kalkbrenner BJ, Roosen J. Citizens’ willingness to participate in local renewable
energy projects: the role of community and trust in Germany. Energy Res Soc Sci
2016;13:60-70. https://doi.org/10.1016/j.erss.2015.12.006.

Park JJ. Fostering community energy and equal opportunities between
communities. Local Environ 2012;17:387-408. https://doi.org/10.1080/
13549839.2012.678321.

Yildiz O, Rommel J, Debor S, Holstenkamp L, Mey F, Miiller JR, et al. Renewable
energy cooperatives as gatekeepers or facilitators? Recent developments in
Germany and a multidisciplinary research agenda. Energy Res Soc Sci 2015;6:
59-73. https://doi.org/10.1016/j.erss.2014.12.001.

Sperling K. How does a pioneer community energy project succeed in practice?
The case of the Samsg Renewable Energy Island. Renew Sustain Energy Rev 2017;
71:884-97. https://doi.org/10.1016/j.rser.2016.12.116.

Veenman S, Sperling K, Hvelplund F. How future frames materialize and
consolidate: the energy transition in Denmark. Futures 2019;114:102473.
https://doi.org/10.1016/j.futures.2019.102473.

Ehrtmann M, Holstenkamp L, Becker T. Regional electricity models for
community energy in Germany: the role of governance structures. Sustainability
2021;13:2241. https://doi.org/10.3390/su13042241.

Byrnes L, Brown C, Wagner L, Foster J. Reviewing the viability of renewable
energy in community electrification: the case of remote Western Australian
communities. Renew Sustain Energy Rev 2016;59:470-81. https://doi.org/
10.1016/j.rser.2015.12.273.

Hinshelwood E. Power to the people: community-led wind energy - obstacles and
opportunities in a South Wales Valley. Community Dev J 2001;36:95-110.
https://doi.org/10.1093/cdj/36.2.96.

Millinger M, Marlind T, Ahlgren EO. Evaluation of Indian rural solar
electrification: a case study in Chhattisgarh. Energy Sustain Dev 2012;16:486-92.
https://doi.org/10.1016/j.esd.2012.08.005.

Abdallah S, Bressers H, Clancy J. Potential electricity co-operatives in Kenya:
could social capital be a barrier? Community Dev J 2015;50:213-28. https://doi.
0rg/10.1093/cdj/bsu029.

Ikejemba ECX, Mpuan PB, Schuur PC, Van Hillegersberg J. The empirical reality
& sustainable management failures of renewable energy projects in Sub-Saharan
Africa (part 1 of 2). Renew Energy 2017;102:234-40. https://doi.org/10.1016/j.
renene.2016.10.037.

Gollwitzer L, Ockwell D, Muok B, Ely A, Ahlborg H. Rethinking the sustainability
and institutional governance of electricity access and mini-grids: electricity as a
common pool resource. Energy Res Soc Sci 2018;39:152-61. https://doi.org/
10.1016/j.erss.2017.10.033.

Chakrabarty A. Feminizing decentralized renewable energy programs: a study of a
community renewable energy project from India. J Asian Energy Stud 2023;7:
107-20. https://doi.org/10.24112/jaes.070008.

Fay G, Udovyk N. Factors influencing success of wind-diesel hybrid systems in
remote Alaska communities: results of an informal survey. Renew Energy 2013;
57:554-7. https://doi.org/10.1016/j.renene.2013.02.021.


http://refhub.elsevier.com/S1364-0321(24)01033-5/sref252
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref252
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref252
https://doi.org/10.1016/j.apenergy.2018.09.163
https://doi.org/10.1016/j.esd.2020.09.005
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref255
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref255
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref255
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref256
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref256
https://doi.org/10.1016/j.enpol.2018.12.042
https://doi.org/10.1016/j.enpol.2018.12.042
https://doi.org/10.1080/14486563.2019.1670742
https://doi.org/10.1080/14486563.2019.1670742
https://doi.org/10.17159/2413-3051/2012/v23i4a3177
https://doi.org/10.17159/2413-3051/2012/v23i4a3177
https://doi.org/10.3390/su10103397
https://doi.org/10.3390/su10103397
https://doi.org/10.1016/j.esr.2023.101112
https://doi.org/10.1016/j.proenv.2013.02.089
https://doi.org/10.1016/j.erss.2023.103121
https://doi.org/10.1016/j.erss.2023.103121
https://doi.org/10.3390/su10113871
https://doi.org/10.3390/su10113871
https://doi.org/10.1080/19452829.2021.1901670
https://doi.org/10.1080/19452829.2021.1901670
https://doi.org/10.1080/13549839.2010.509388
https://doi.org/10.1080/13549839.2010.509388
https://doi.org/10.1016/j.scs.2017.12.029
https://doi.org/10.3390/su11010225
https://doi.org/10.1080/10485236.2018.11958658
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref270
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref270
https://doi.org/10.1016/j.enpol.2015.02.008
https://doi.org/10.1016/j.enpol.2015.02.008
https://doi.org/10.1080/13549839.2014.946400
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref273
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref273
https://doi.org/10.1016/j.erss.2022.102643
https://doi.org/10.1007/s12667-023-00640-w
https://doi.org/10.1007/s12667-023-00640-w
https://doi.org/10.3390/su4020244
https://doi.org/10.1016/S0960-1481(99)00048-8
https://doi.org/10.1016/S0960-1481(99)00048-8
https://doi.org/10.1016/S0960-1481(98)00444-3
https://doi.org/10.1016/S0960-1481(98)00444-3
https://doi.org/10.1177/1078087421995262
https://doi.org/10.1177/1078087421995262
https://doi.org/10.1016/j.enpol.2008.06.008
https://doi.org/10.1016/j.enpol.2008.06.008
https://doi.org/10.1017/S146604661300001X
https://doi.org/10.1215/00382876-8177759
https://doi.org/10.3390/su13042128
https://doi.org/10.1016/j.esd.2021.07.007
https://doi.org/10.1016/j.erss.2023.103132
https://doi.org/10.1016/j.enbuild.2019.109736
https://doi.org/10.1016/j.enbuild.2019.109736
https://doi.org/10.1016/j.enpol.2013.02.006
https://doi.org/10.1016/j.esd.2013.01.002
https://doi.org/10.1016/j.esd.2013.01.002
https://doi.org/10.3390/en14237864
https://doi.org/10.5278/ijsepm.4477
https://doi.org/10.1016/j.enpol.2012.08.045
https://doi.org/10.3389/fpsyg.2021.775752
https://doi.org/10.1016/j.erss.2015.12.006
https://doi.org/10.1080/13549839.2012.678321
https://doi.org/10.1080/13549839.2012.678321
https://doi.org/10.1016/j.erss.2014.12.001
https://doi.org/10.1016/j.rser.2016.12.116
https://doi.org/10.1016/j.futures.2019.102473
https://doi.org/10.3390/su13042241
https://doi.org/10.1016/j.rser.2015.12.273
https://doi.org/10.1016/j.rser.2015.12.273
https://doi.org/10.1093/cdj/36.2.96
https://doi.org/10.1016/j.esd.2012.08.005
https://doi.org/10.1093/cdj/bsu029
https://doi.org/10.1093/cdj/bsu029
https://doi.org/10.1016/j.renene.2016.10.037
https://doi.org/10.1016/j.renene.2016.10.037
https://doi.org/10.1016/j.erss.2017.10.033
https://doi.org/10.1016/j.erss.2017.10.033
https://doi.org/10.24112/jaes.070008
https://doi.org/10.1016/j.renene.2013.02.021

A.L. Berka et al.

[307]

[308]

[309]

[310]

[311]

[312]

[313]

[314]

[315]

[316]

[317]

[318]

[319]

[320]

[321]

[322]

[323]

Louie H, Van Acker V, Szablya S, Dauenhauer P. Opportunities and challenges for
micro wind turbines in developing communities 2012:304-9. https://doi.org/
10.1109/GHTC.2012.47.

Wilson EJ, Plummer J, Fischlein M, Smith TM. Implementing energy efficiency:
challenges and opportunities for rural electric co-operatives and small municipal
utilities. Energy Pol 2008;36:3383-97. https://doi.org/10.1016/j.
enpol.2008.05.007.

Akinyele DO, Rayudu RK. Strategy for developing energy systems for remote
communities: insights to best practices and sustainability. Sustain ENERGY
Technol Assess 2016;16:106-27. https://doi.org/10.1016/j.seta.2016.05.001.
Ornetzeder M, Rohracher H. Of solar collectors, wind power, and car sharing:
comparing and understanding successful cases of grassroots innovations. Glob
Environ Change 2013;23:856-67. https://doi.org/10.1016/j.
gloenvcha.2012.12.007.

Yalcin-Riollet M, Garabuau-Moussaoui I, Szuba M. Energy autonomy in Le Mené:
a French case of grassroots innovation. Energy Pol 2014;69:347-55. https://doi.
0rg/10.1016/j.enpol.2014.02.016.

Hall S, Foxon TJ, Bolton R. Financing the civic energy sector: how financial
institutions affect ownership models in Germany and the United Kingdom. Energy
Res Soc Sci 2016;12:5-15. https://doi.org/10.1016/j.erss.2015.11.004.

Yildiz O. Financing renewable energy infrastructures via financial citizen
participation — the case of Germany. Renew Energy 2014;68:677-85. https://doi.
org/10.1016/j.renene.2014.02.038.

Hannon M, Cairns I, Braunholtz-Speight T, Hardy J, McLachlan C, Mander S, et al.
Carrots, sticks and sermons: policies to unlock community energy finance in the
United Kingdom. Energy Res Soc Sci 2023;100. https://doi.org/10.1016/j.
erss.2023.103086.

United Kingdom. House of Commons, Community Energy Schemes, vol. 704;
2021. debated on Tuesday 30 November.

Xiao H, Song F, Zheng X, Chen J. Community-based energy revolution: an
evaluation of China’s photovoltaic poverty alleviation Program’s economic and
social benefits. Energy Pol 2023;177. https://doi.org/10.1016/j.
enpol.2023.113555.

Mudasser M, Yiridoe EK, Corscadden K. Economic feasibility of large community
feed-in tariff-eligible wind energy production in Nova Scotia. Energy Pol 2013;62:
966-77. https://doi.org/10.1016/j.enpol.2013.07.108.

Karanasios K, Parker P. Recent Developments in Renewable Energy in Remote
Aboriginal Communities, British Columbia, Canada n.d.;16:17.

Mah DN-Y, Cheung DM-W, Leung MKH, Wang MY, Wong MW-M, Lo K, et al.
Policy mixes and the policy learning process of energy transitions: insights from
the feed-in tariff policy and urban community solar in Hong Kong. Energy Pol
2021;157. https://doi.org/10.1016/j.enpol.2021.112214.

Iulo LD, Haksar RR, Blumsack S. Design strategies for community-scale renewable
energy solutions. PLEA 2011 - archit. Sustain. Dev. Conf. Proc. 27th int. Conf.
Passive low energy archit. 2011. p. 621-6.

DECC. Community energy strategy. Department of Energy and Climate Change;
2014.

Hamilton J, Mayne R, Parag Y, Bergman N. Scaling up local carbon action: the
role of partnerships, networks and policy. Carbon Manag 2014;5:463-76. https://
doi.org/10.1080/17583004.2015.1035515.

Gentile A. EPA launches Green Power Community Challenge: yearlong initiative
seeks to expand alternative energy use. Am City Cty 2010;125:20.

23

[324]

[325]

[326]

[327]

[328]

[329]

[330]

[331]

[332]

[333]

[334]

[335]

[336]

[337]

[338]

[339]

[340]

Renewable and Sustainable Energy Reviews 211 (2025) 115307

Hua Y, Oliphant M, Hu EJ. Development of renewable energy in Australia and
China: a comparison of policies and status. Renew Energy 2016;85:1044-51.
https://doi.org/10.1016/j.renene.2015.07.060.

Mey F, Diesendorf M, MacGill I. Can local government play a greater role for
community renewable energy? A case study from Australia. Energy Res Soc Sci
2016;21:33-43. https://doi.org/10.1016/j.erss.2016.06.019.

Barry M, Chapman R. Distributed small-scale wind in New Zealand: advantages,
barriers and policy support instruments. Energy Pol 2009;37:3358-69. https://
doi.org/10.1016/j.enpol.2009.01.006.

Schaefer MS, Lloyd B, Stephenson JR. The suitability of a feed-in tariff for wind
energy in New Zealand—a study based on stakeholders’ perspectives. Energy Pol
2012;43:80-91. https://doi.org/10.1016/j.enpol.2011.12.032.

Fuentes Gonzalez F, Sauma E, van der Weijde A. The Scottish experience in
community energy development: a starting point for Chile. Renew Sustain Energy
Rev 2019;113:109239. https://doi.org/10.1016/].rser.2019.06.046.

Klein SJW, Coffey S. Building a sustainable energy future, one community at a
time. Renew Sustain Energy Rev 2016;60:867-80. https://doi.org/10.1016/j.
rser.2016.01.129.

Parra D, Swierczynski M, Stroe DI, Norman SA, Abdon A, Worlitschek J, et al. An
interdisciplinary review of energy storage for communities: challenges and
perspectives. Renew Sustain Energy Rev 2017;79:730-49. https://doi.org/
10.1016/j.rser.2017.05.003.

Diez B, Gorrono-Albizu LF, Mendoza JM. Taller de contraste de soluciones de
descarbonizacion en los sectores de siderurgia y fundicion. 2022.

Cornforth C. Understanding and combating mission drift in social enterprises. Soc
Enterp J 2014;10:3-20. https://doi.org/10.1108/SEJ-09-2013-0036.

Krog L, Sperling K, Lund H. Barriers and recommendations to innovative
ownership models for wind power. Energies 2018;11:2602. https://doi.org/
10.3390/en11102602.

Schreuer A, Weismeier-Sammer D. Energy cooperatives and local ownership in
the field of renewable energy technologies: a literature review. Vienna: WU
Vienna University of Economics and Business; 2010.

Mitchell C, Bauknecht D, Connor PM. Effectiveness through risk reduction: a
comparison of the renewable obligation in England and Wales and the feed-in
system in Germany. Energy Pol 2006;34:297-305. https://doi.org/10.1016/j.
enpol.2004.08.004.

Toke D, Elliott D. A fresh start for UK wind power? Int J Ambient Energy 2000;21:
67-76. https://doi.org/10.1080/01430750.2000.9675357.

Hess DJ. Electricity transformed: neoliberalism and local energy in the United
States. Antipode 2011;43:1056-77. https://doi.org/10.1111/j.1467-
8330.2010.00842.x.

Mah DN. Community solar energy initiatives in urban energy transitions: a
comparative study of Foshan, China and Seoul, South Korea. Energy Res Soc Sci
2019;50:129-42. https://doi.org/10.1016/j.erss.2018.11.011.

Quitzow R. Assessing policy strategies for the promotion of environmental
technologies: a review of India’s National Solar Mission. Res Policy 2015;44:
233-43. https://doi.org/10.1016/j.respol.2014.09.003.

Bovera F, Lo Schiavo L. From energy communities to sector coupling:a taxonomy
for regulatory experimentation in the age of the European Green Deal. Energy Pol
2022;171. https://doi.org/10.1016/j.enpol.2022.113299.


https://doi.org/10.1109/GHTC.2012.47
https://doi.org/10.1109/GHTC.2012.47
https://doi.org/10.1016/j.enpol.2008.05.007
https://doi.org/10.1016/j.enpol.2008.05.007
https://doi.org/10.1016/j.seta.2016.05.001
https://doi.org/10.1016/j.gloenvcha.2012.12.007
https://doi.org/10.1016/j.gloenvcha.2012.12.007
https://doi.org/10.1016/j.enpol.2014.02.016
https://doi.org/10.1016/j.enpol.2014.02.016
https://doi.org/10.1016/j.erss.2015.11.004
https://doi.org/10.1016/j.renene.2014.02.038
https://doi.org/10.1016/j.renene.2014.02.038
https://doi.org/10.1016/j.erss.2023.103086
https://doi.org/10.1016/j.erss.2023.103086
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref315
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref315
https://doi.org/10.1016/j.enpol.2023.113555
https://doi.org/10.1016/j.enpol.2023.113555
https://doi.org/10.1016/j.enpol.2013.07.108
https://doi.org/10.1016/j.enpol.2021.112214
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref320
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref320
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref320
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref321
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref321
https://doi.org/10.1080/17583004.2015.1035515
https://doi.org/10.1080/17583004.2015.1035515
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref323
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref323
https://doi.org/10.1016/j.renene.2015.07.060
https://doi.org/10.1016/j.erss.2016.06.019
https://doi.org/10.1016/j.enpol.2009.01.006
https://doi.org/10.1016/j.enpol.2009.01.006
https://doi.org/10.1016/j.enpol.2011.12.032
https://doi.org/10.1016/j.rser.2019.06.046
https://doi.org/10.1016/j.rser.2016.01.129
https://doi.org/10.1016/j.rser.2016.01.129
https://doi.org/10.1016/j.rser.2017.05.003
https://doi.org/10.1016/j.rser.2017.05.003
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref331
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref331
https://doi.org/10.1108/SEJ-09-2013-0036
https://doi.org/10.3390/en11102602
https://doi.org/10.3390/en11102602
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref334
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref334
http://refhub.elsevier.com/S1364-0321(24)01033-5/sref334
https://doi.org/10.1016/j.enpol.2004.08.004
https://doi.org/10.1016/j.enpol.2004.08.004
https://doi.org/10.1080/01430750.2000.9675357
https://doi.org/10.1111/j.1467-8330.2010.00842.x
https://doi.org/10.1111/j.1467-8330.2010.00842.x
https://doi.org/10.1016/j.erss.2018.11.011
https://doi.org/10.1016/j.respol.2014.09.003
https://doi.org/10.1016/j.enpol.2022.113299

	The political economics of civic energy: A framework for comparative research
	1 Introduction
	2 Understanding the effects of governance and policy contexts on civic energy
	3 Methodology
	3.1 Limitations
	3.2 Literature sampled: descriptive results

	4 A policy mix framework for civic energy
	4.1 Ensuring the viability of independent energy initiatives
	4.1.1 Market access
	4.1.2 Securing financial viability

	4.2 Structural policies enabling place-based social innovation
	4.2.1 Legal frameworks for social enterprise
	4.2.2 Localised planning and facilitation

	4.3 Kickstarting civic projects by setting precedent, seeding capability and legitimacy
	4.3.1 Capacity building
	4.3.2 Access to finance
	4.3.3 Building legitimacy and a positive narrative


	5 Barriers and policies in different geographic and governance contexts
	5.1 How do policy mixes shape country-specific types of CE and barriers observed?
	5.2 How does governance shape observed policy mixes?

	6 Conclusions
	CRediT authorship contribution statement
	Research Data for this article
	Declaration of competing interest
	Acknowledgements
	References


