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A B S T R A C T

Deep civic engagement in energy transitions has been limited and unique to specific political economic contexts. 
This study develops a generic policy mix enabling civic energy, drawing on a systematic overview of barriers and 
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.

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 

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 
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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 

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 

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 

Table 1 
Factors distinguishing inclusive and exclusive energy governance contexts based 
on literature.

Inclusive Exclusive

Material- 
economic

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

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

Discursive 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]

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].

Actor- 
Institutional

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.

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].
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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 

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 
Actors

● Individuals active collectively with a focus on local needs 
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

Energy Activities 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

Technologies Renewable, clean energy or associated ancillary 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 

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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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 

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 

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 
160 documents reviewed

% of 
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 
Zealand

7 3

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’.
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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 

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 
[13,53,71,126]; Grid connection 
guarantees or competitive access 
[13,31,50,176–178,188]

​ x ​

Supplier mandates or obligations 
[17,51,56,64,65,70,71,164,173,
182,187,189]

​ x ​

Power purchase guarantees [31,45,
180–182,190]

​ x ​

Priority dispatch [14,45,64,172] ​ x ​
Appropriate grid connection costs; 
Grid upgrade and congestion 
management costs distributed [50,
53,66,126]

​ x ​

Advanced metering infrastructure 
and third party access to consumer 
meter data [63,71,84,183,184,
191–193]; Data management and 
billing systems [20,160]

​ x ​

Product definitions and stacking 
rules to support multiple use 
applications for energy storage 
[185]

​ x ​

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 
market context due to high 
technology cost, high risk and 
cost of finance, high 
transaction costs [14,45,62,
63,71,79,102,136,138,164,
165,185,188,202–212]

R&D grants [34,178,185,213] x ​ ​
Investment subsidies/capital 
grants, energy bonuses [34,50,
59,126,166,185,209,211,
214–218]

x ​ ​

Low interest public loans and 
loan guarantees [45,50,53,70,
202,211]

x ​ ​

Regulated buy-back rates above 
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]

x ​ ​

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

x ​ ​

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

x ​ ​

Tradeable credit or certificate 
mechanisms [17,50,53,71,77,
172]

x ​ ​

Auction systems (parallel to 
wholesale auctions) [53,69,71,
126,164,165,172,203,210,228]

x ​ ​

Incentives for small-scale DSR & 
ancillary services (dynamic 
pricing, local generator network 
credits, network charge 
reductions or exemptions) [20,
71,175,185,186,188,191,198,
229–232]

x ​ ​

(− ) Fees for energy export, 
system services or electricity 
sales [71,185]

x ​ ​

(− ) Tax on generation or 
capacity [71]

x ​ ​

(− ) Subsidies for diesel 
technologies [122]

x ​ ​
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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 

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 

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 
policy support [20,27,28,31,
45,52,53,66,71,121,132,165,
172,176,186,188,192,199,
204,205,230,231,233,234,
238,250,253,254]

Corporate legal frameworks that 
provide suitable tradeable 
entities through which 
community organisations can 
raise capital, manage projects 
and carry out their activities to 
the satisfaction of their members 
or shareholders [45,53,66,165,
210]

​ x ​

Market legislation allowing local 
authorities to procure electrical 
power on behalf of their 
residents (community choice 
aggregation) [56,102]

​ x ​

Market legislation allowing for 
bundled generation, distribution 
and retail within a single CE 
organisation [221,255]

​ x ​

Market legislation allowing 
direct supply and exchange 
surplus energy with others 
through peer-to-peer 
mechanisms [20,58,62,71,229,
231,253,256]

​ x ​

Market legislation allowing 
access to balancing markets by 
independent aggregators [20,71,
191]

​ x ​

Lack of growth in CE or DE [136,
138,188,257]; public 
opposition against DE [258]

Mandatory CE programmes 
[160]

​ x ​

Guidance on shared ownership, 
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]

​ x X

Corporate initiatives 
camouflaged as CE [160,186,
234]

Clear legal definition of CE; 
Eligibility rules for CE [12,20,
52,58,62,66,71,84,160,165,186,
192,225,234,244,260]

​ x ​

Non-profit regulation for 
monopoly services [14,172,241,
242]

​ x ​

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

Flexible non-prescriptive legal 
definitions and eligibility rules 
for CE [244]

​ x ​
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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 

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 

Table 7 
Localised planning and facilitation (E = economic instrument, R = regulation, S 
= soft policy).

Specific Barriers Policy Instrument E R S

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

Simple preferential/rapid 
planning procedures for small- 
scale projects [53,71,172]

​ x ​

Municipal bylaws, regulations 
and guidelines (such as green 
building standards, solar access 
criteria, municipal building 
code guidelines for EV 
development) [38,214–216,
273]

​ x ​

Explicit criteria for local 
benefits or preference for 
community-led development in 
planning consent [187,224]

​ x ​

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]

Training of municipal staff and 
building inspectors in RE 
technologies and building 
performance [216,273]

​ ​ x

Certification, benchmark, and 
labelling system tailored to 
local context [215]

​ ​ x

Regional energy demand and 
supply mapping and planning, 
regional RE or CE targets [17,
39,50,59,65,167,190,214,217,
267]

​ ​ x

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

x ​ ​

Project leadership, direct 
investment, in kind support, or 
social procurement by local 
authorities or other anchor 
institutions [38,71,249,256,
280]

x ​ ​

Local authority mediated site 
pre-feasibility mapping and RE 
planning zones [45,51,70]

​ ​ x

Local authority mediated 
promotion and non-financial 
support for CE [31,167,214,
221,224,273]

​ ​ x

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

​ ​ x

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

Legal frameworks and 
programmes facilitating access 
to indigenous, public or private 
land or right to rent roofs [31,
63,165,187,262,282]

​ x x

Table 8 
Policies that serve to build capacity (E = economic instrument, R = regulation, S 
= soft policy).

Specific Barriers Policy Instrument E R S

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

National/regional handholding 
of projects by intermediaries [18,
44,66,70,199,202,224,277,288]

​ ​ x

Expert support for needs 
assessment and project viability 
appraisal [51,165,306]

​ ​ x

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]

​ ​ x

Aligning CE projects with support 
for additional productive uses of 
energy to sustain loads, ability to 
pay and revenues [18,44,287,
288,304]

x ​ x

Lack of capacity and expertise 
[28,62,79,107,122,138,158,
160,165–167,188,191,192,
204,206,212,222,224,226,
250,254,275,277,283,288,
294,300,302,308]

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

​ ​ x

Guidance on viable blueprints 
and measures [56,66,202,208,
215]

​ ​ x

Match-making projects with 
technical, legal, financial 
expertise; partnerships [107,199,
214,215,249,250,281,306,308]

​ ​ x

Lack of networking, knowledge 
sharing and meaning making 
[14,53,63]

Strong multilevel networks, 
networking & knowledge sharing 
programmes [14,34,53,87,102,
205,208,216,221,249,273,310,
311]

​ ​ x
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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 

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 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 
programmes for seed funding of 
early project phases [27,45,50,
164,165,190,224,273,294,304,
308]

x ​ ​

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

Ensure existing innovation, 
development or decarbonisation 
funds including carbon markets 
are consistent with CE [38,214,
240]

​ ​ x

Inability of CE organisations or 
members to finance large 
upfront capital cost due to 
lack of access to commercial 
debt and/or poverty [18,28,
45,63,79,138,164–166,173,
182,187,188,192,207,211,
219,254,283,299,314,315]

Low risk public loan programmes 
for capital funding [18,34,56,64,
164,187,211]

x ​ ​

CE grants [18,29,50,56,66,187,
199,244,316]

x ​ ​

Community energy tariffs or 
premiums [316,317]

x ​ ​

Special provisions for CE in 
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]

x ​ ​

Tax privileges for social 
enterprise or community energy 
[31,45,50,71,227,308]

x ​ ​

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 
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]

​ ​ x

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

​ ​ x

Data collection, impact 
evaluation [62,77,199,215,249,
316,321,322]

​ ​ x

Promotion of tangible 
programme information, case 
studies (video, regional 
workshops etc.), benefits and 
sector promotion, energy literacy 
programmes [34,66,105,211,
215,314,323]

​ ​ x

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

Guidance and training on CE 
targeting utilities, local 
government, landowners and/or 
lenders [18,66,224,314].

​ ​ x
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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 

instruments to ensure the financial viability of independent distributed 
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,
327], 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 

Table 11 
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 
Access

Securing 
Financial 
viability

Legal frameworks for 
collective ownership

Localised planning 
and facilitation

Capacity Access to 
Finance

Legitimacy & 
Positive narrative

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 

Europe
Denmark 0.0 0.2 0.2 0.2 0.0 0.0 0.0

​ Sweden 0.0 1.0 1.0 0.0 1.0 0.0 1.0
​ United 

Kingdom
0.1 0.3 0.1 0.3 0.4 0.5 0.3

​ 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 

Europe
Italy 0.0 0.0 0.3 0.0 0.3 0.0 0.3

​ Spain 0.4 1.0 0.6 0.2 0.2 0.4 0.0
Oceania Australia and 

New Zealand
Australia 0.4 0.4 0.2 0.6 0.6 0.4 0.6

​ New Zealand 0.5 0.5 0.0 0.5 0.5 1.0 1.0

Table 12 
Civic energy strategy – number of references to presence of strategy instruments 
across the literature pool by country and region.

Regions Country Integrated Civic/ 
Distributed Energy 
Strategy

National or local 
targets or set asides 
for CE

North America Canada 0 1
USA 0 1

Northern 
Europe

Denmark 0 2
Sweden 0 0
United 
Kingdom

3 4

Western 
Europe

Austria 0 0
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 
New Zealand

Australia 0 0
New Zealand 0 0
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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,
193,229,230,330].

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 

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 

Table 13 
Market Access – number of references to presence of market access instruments across the literature pool by country and region.

Regions Country Grid connection 
procedures, 
guarantees or 
competitive access

Supplier 
Mandates/ 
Obligations

Power 
purchase 
guarantees

Priority 
dispatch

Appropriate Grid 
connection costs: 
Grid upgrade costs 
distributed

Advanced metering 
infrastructure & third- 
party access to consumer 
meter data; Data 
management and billing 
systems

Product definitions 
and stacking rules to 
support multiple use 
applications for energy 
storage

North 
America

Canada 1 1 0 0 0 0 0
USA 2 4 1 0 1 3 0

Northern 
Europe

Denmark 1 2 1 0 0 1 0
Sweden 0 0 1 0 0 0 0
United 
Kingdom

1 1 0 0 0 0 0

Western 
Europe

Austria 0 0 0 0 0 0 0
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 
and New 
Zealand

Australia 1 1 0 0 1 0 0
New 
Zealand

0 0 0 0 0 1 0
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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 
preferential 
planning 
procedures for 
small scale RE

Municipal 
bylaws, 
regulations 
and 
guidelines

Training of 
municipal staff 
and building 
inspectors in RE 
technologies & 
building 
performance

Tailored 
certification, 
benchmark & 
labelling 
systems

Regional 
energy 
demand and 
supply 
mapping and 
planning, 
regional 
targets

State or 
municipal 
investment 
incentives

Direct 
investment or 
project 
leadership or 
kind support by 
local authorities 
or local anchor 
institutions

Local 
authority 
mediates site 
pre-feasibility 
mapping and 
RE zoning

Local 
authority 
mediated 
promotion and 
non-financial 
support of CE

Strong 
local 
regional 
multi actor 
networks

Legal framework 
and programmes 
for access to 
public or private 
land or right to 
rent roofs

North 
America

Canada 0 2 0 0 2 1 0 0 1 1 1
USA 0 2 1 0 5 7 3 1 0 7 0

Northern 
Europe

Denmark 1 0 0 0 3 0 1 2 0 0 0
Sweden 0 0 0 0 1 0 0 0 0 0 0
United 
Kingdom

1 0 0 0 0 0 0 0 2 2 0

Western 
Europe

Austria 0 1 0 1 1 0 1 1 0 1 0
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 

Africa
Nigeria 0 0 0 0 0 0 0 0 0 0 0

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 
and New 
Zealand

Australia 0 0 0 0 0 1 0 0 0 1 0
New 
Zealand

0 0 0 0 0 0 0 0 0 0 1
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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 

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 

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

Regions Country National/regional 
handholding of 
projects by 
intermediaries

Needs 
assessment & 
Project 
viability 
appraisal

Planning and 
resourcing O&M, 
use of end 
products post- 
installation

How to 
guidance, skills 
development 
training

Advisory 
services, 
Guidance on 
viable 
blueprints and 
measures

Matchmaking 
projects with 
technical legal 
financial expertise 
and partnerships

Strong multilevel 
networks 
networking and 
knowledge sharing 
programmes

North 
America

Canada 1 0 0 2 0 0 0
USA 3 2 0 10 3 8 5

Northern 
Europe

Denmark 0 1 0 0 1 0 0
Sweden 0 0 0 0 0 0 1
United 
Kingdom

6 2 0 2 3 3 3

Western 
Europe

Austria 0 0 0 0 1 1 0
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 
and New 
Zealand

Australia 1 0 0 1 0 0 1
New 
Zealand

0 0 0 0 0 0 0

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 
or grant programmes 
for seed funding of 
early project phases

Existing innovation, 
development or 
decarbonisation funds 
consistent with CE

Low risk public 
loan programmes 
for capital 
funding

CE 
grants

Community 
energy tariffs or 
premiums

Special provisions for 
CE in renewable energy 
tenders, auctions or 
procurement 
programmes

Tax 
privileges for 
social 
enterprise

North 
America

Canada 1 0 3 3 3 1 0
USA 1 1 4 4 0 0 1

Northern 
Europe

Denmark 1 0 0 0 0 2 0
Sweden 0 0 0 0 0 0 0
United 
Kingdom

4 0 2 8 0 0 1

Western 
Europe

Austria 0 0 0 0 0 0 0
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 
and New 
Zealand

Australia 0 0 0 1 0 0 0
New 
Zealand

0 1 0 1 0 0 0
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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 

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 

Table 19 
Legitimacy & Positive narrative - number of references made to presence of 
instruments across the literature pool by country and region.

Regions Country Data 
collection, 
impact 
evaluation

Case studies, 
benefits and 
sector 
promotion

Guidance of CE 
for local 
government 
landowners and 
lenders

North 
America

Canada 0 0 0
USA 1 5 0

Northern 
Europe

Denmark 1 0 0
Sweden 0 0 0
United 
Kingdom

5 3 2

Western 
Europe

Austria 2 1 0
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 
and New 
Zealand

Australia 0 0 0
New 
Zealand

0 0 0
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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.
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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/s41558-021- 
01219-y.

[2] 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.

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

[4] REN21. Renewables 2016 Global Status Report. REN21; 2016. p. 134–9.
[5] 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.

[6] European Union Joint Research Centre. Energy communities: an overview of 
energy and social innovation. LU. Publications Office; 2020.

[7] 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.

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

[9] 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.

[10] 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.

[11] 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.

[12] Devine-Wright P. Community versus local energy in a context of climate 
emergency. Nat Energy 2019;4:894–6. https://doi.org/10.1038/s41560-019- 
0459-2.

[13] 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.

[14] 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.

[15] 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.

[16] 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.

[17] 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.

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

[19] 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.

[20] 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.

[21] 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.
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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.

[96] Lauber V, Jacobsson S. Chapter 7: lessons from Germany’s energiewende. Triple 
chall. Eur. Econ. Dev. Clim. Change Gov., Oxford University Press; 2016.

[97] 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.

[98] 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.

[99] 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.

[100] 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.

[101] 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.

[102] 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.

[103] 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.

[104] 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.

[105] 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.

[106] 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.

[107] 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.
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[313] Yildiz Ö. 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.

[314] 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.

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

[316] 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.

[317] 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.

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

[319] 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.

[320] 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.

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

[322] 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.

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

[324] 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.

[325] 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.

[326] 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.

[327] 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.
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