
Academic Editor: Adam Cenian

Received: 6 October 2025

Revised: 4 November 2025

Accepted: 28 November 2025

Published: 3 December 2025

Citation: Longo, A.; Basso, M.;

Lucertini, G.; Zardo, L. Exploring the

Links Between Clean Energies and

Community Actions in Remote Areas:

A Literature Review. Energies 2025, 18,

6350. https://doi.org/10.3390/

en18236350

Copyright: © 2025 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license

(https://creativecommons.org/

licenses/by/4.0/).

Review

Exploring the Links Between Clean Energies and Community
Actions in Remote Areas: A Literature Review
Alessandra Longo * , Matteo Basso, Giulia Lucertini and Linda Zardo

Department of Architecture and Arts, Università Iuav di Venezia, S. Croce 191, 30135 Venice, Italy;
mbasso@iuav.it (M.B.); glucertini@iuav.it (G.L.); lzardo@iuav.it (L.Z.)
* Correspondence: alongo@iuav.it

Abstract

In the fight against growing energy poverty in Europe, remote and rural areas are most
affected but play a crucial role in promoting a fair and sustainable transition. Furthermore,
energy communities have been recognized as cost-efficient options and opportunities to en-
hance the active participation of citizens in electricity markets. Despite the wide recognition
of their potential in alleviating energy poverty, evidence is still limited. This paper investi-
gates the ‘missing links’ in producing clean energy through community-based practices in
remote areas. This study presents a literature review aimed at identifying case studies at
the European level to build a knowledge base on the state of the art in the context of the
Green Deal. Of the 4422 publications found, we identified and analyzed 266 publications
with one or more European cases. Of these, only 67 publications used keywords relevant to
our research objective, which we further explored and categorized according to the primary
purpose of the study, i.e., assessment, barriers and gaps, implementation, management and
planning, modeling, and public opinion. Our results show that publications serve mainly
to test a methodology for potential use and not to recount an experience, lacking practical
application and policy integration. Nevertheless, we noticed a tendency to activate citizen
engagement forms or gather perceptions to increase social acceptability.

Keywords: clean energy production; community-based actions; remote areas; energy poverty;
fair transition; spatial planning

1. Introduction
Energy is one of the essential services [1] that everyone should have access to, as

identified by the European Pillar of Social Rights [2]. Nevertheless, according to Eurostat,
in 2023 [3], an average of 10.6% of the European population was in a condition of energy
poverty (EP) [4]. In particular, in some Mediterranean countries (Portugal, Spain, Bulgaria,
Turkey) and Lithuania, this percentage exceeded 19% and reached about 21% [3], as a
result of a situation that began to worsen in 2020 [5]. Indeed, the recent crises related to
the COVID-19 pandemic (2021) and the ongoing Russian war against Ukraine (2022) have
increased EP in Europe due to soaring energy prices and the rising cost of living [6–8].

EP typically indicates the condition of an individual or household’s inability to meet
household energy needs or access modern energy services, including cooking, heating,
and cooling [9–11]. Also called ‘energy precarity’ [12] or ‘fuel poverty’ [13,14], EP is
understood as the interaction between several socio-economic, environmental, and health
factors [15], mainly related to low income, rising energy prices, housing precarity, and
building inefficiency [16–18].
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However, to date, a shared definition is still lacking, thus resulting in multiple ways
and indicators to assess EP [19], which sometimes fail to detect its complex and multifaceted
nature [20,21] and call for a multidimensional approach [22–24]. Moreover, this brings
up another, and complementary, issue [25], namely, the hidden energy poverty, which
arises when consumers’ energy bills are lower due to self-restriction, i.e., reduced energy
consumption because they cannot afford it [26–28]. In particular, this aspect can have
relevant implications for health and well-being, with cascading effects on related policies
and systems [29]. All the above-mentioned aspects contribute to exacerbating vulnerability
to EP, conceived from a socio-spatial perspective comprising the concepts of justice and
equity [30,31], thus leading to the need to define ‘energy-poverty profiles’ for effective
policy formulation [32].

Against this backdrop, alleviating energy poverty becomes crucial to fostering a
fair and equitable transition [33,34]. However, Zardo et al. [31] argue that the design
of effective policies to reduce energy poverty in the EU is a challenge that faces several
barriers, including the lack of (i) a shared definition of energy poverty at the European
level, (ii) a set of common indicators to measure and monitor it, and (iii) the disaggregation
and spatialization of data.

Since 2009, when the EU introduced the concept of EP into law by Directive
2009/72/EC [35], it has been committed to tackling it. Over the last ten years, the EU
has implemented numerous measures, initiatives, and recommendations to combat ris-
ing energy prices and EP, specifically designed to reach a just energy transition [9,36–41].
Among these actions, and recognizing EP alleviation as a key pillar of the Green Deal
and consequent Renovation Wave for Europe, the EU adopted the ‘Clean energy for all
Europeans package’ in 2019 to accelerate the clean energy transition by decarbonizing the
economy [42]. This package also introduced the concept of energy communities to denote
forms of citizen-driven energy actions able to accelerate the transition and foster social in-
novation. Energy communities [43] are, therefore, opportunities to empower active citizens’
participation in the electricity markets, to promote cooperation and community-building,
to pursue energy justice, and to cover energy demands by providing affordable energy ser-
vices and supporting vulnerable customers with self-consumption [44–46]. Moreover, they
represent a cost-efficient and inclusive option to reduce consumption and supply tariffs,
thus helping to fight EP [47]. However, to date, different terminologies can be found to refer
to these forms of renewable or clean energy production, such as, e.g., renewable energy
communities [48], bioenergy villages [49], agro-energy districts [50], energy-independent
communities [51], smart villages [52], ecovillages [53], and energy cooperatives [54].

Despite the wide recognition of the potential role of energy communities in alleviating
energy poverty [55–57] and the projects developed [58,59], evidence on the actual and
practical handling of the issue and social impact is still limited and unexplored [60,61].
Several studies investigated the barriers preventing the participation of vulnerable groups
and the effectiveness of energy communities as a tool to respond to EP [61–63]. These mainly
relate to policy, legal, financial, economic, technical, and organizational issues, which add
to the lack of knowledge and data and the already discussed multiple dimensions of
EP [57,64–67]. Moreover, there is often a lack of connection between policies addressing
energy communities and those for energy poverty [68].

These issues are even more pronounced in remote areas—typically rural, mountainous,
or otherwise isolated—where poor energy access and socio-economic disadvantage are
major challenges. Nevertheless, such regions are potentially crucial in the energy transition
given their high availability of natural resources [69].

This work builds on the combination of a fragile spatial context—that of remote areas—
and two main gaps identified earlier: on the one hand, the fact that energy communities
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are a relatively recent concept and, therefore, still scarcely represented in the literature;
on the other, the lack of a shared definition of energy poverty. As a result, community-
led clean energy initiatives, also involving vulnerable groups, may already exist in the
literature but under different labels, while energy poverty could remain overlooked due to
its conceptual ambiguity. To the best of our knowledge, no reviews have jointly addressed
these three aspects. Thus, our study seeks to bridge this lack of connection between these
domains, which has, so far, limited an integrated understanding of the topic. Specifically,
we explore practices of clean energy production through multipurpose community actions,
focusing on remote areas. Accordingly, the three core domains we identified are clean
energy production, community actions, and remote areas.

Our research follows three research questions.
RQ1: To what extent have existing studies addressed these issues jointly? In which

research field, and how?
RQ2: If they exist, how can best practices be identified in the literature to develop

shared, interdisciplinary solutions in these vulnerable areas?
RQ3: What role does spatial planning play in this context? Can it act as a bridge

between multiple disciplines?
In line with the above, our goal was to build a knowledge base on practices working

to produce clean energy through community action in remote areas in the context of
the European Green Deal. To achieve this, we conducted a literature review to identify
published documents reporting experiences, approaches, and suggestions, as well as
explore the interconnections among these three domains.

2. Materials and Methods
We structured the review starting from the PRISMA 2020 model [70] and organized

it into two main phases and four steps, as illustrated in Figure 1. In response to the first
research question, phase 1 aims to collect scientific papers related to the three domains
(i.e., clean energy production, community actions, remote areas) and investigate which
disciplines dealt with them, when, and where. To answer the second research question,
phase 2 aims to develop a method for identifying real experiences in the UE that may
represent best practices for building the targeted knowledge base. Finally, the results
obtained from these two phases will be relevant to replying to the third research question.

2.1. Literature Selection and Filtering
2.1.1. Keyword Search Through Scopus

Figure 2 displays our focus on the three domains and the investigation of their links.
We defined their meaning according to our research goal before starting with the key-
word search. Recognizing that the quality of our lives depends on ‘a reliable supply
of energy at an affordable price’ [71], we refer to the EU’s commitment to clean energy
production to make it additionally sustainable and secure [72] in line with the REPow-
erEU actions [73]. Initiatives with this purpose include, for example, renewable energy
communities and ecovillages.

By community actions, we mean bottom-up or active citizen participation initiatives
concerning shared behavior, values, and interests and co-management of the area and its
resources. We especially relate to the role, and its consequent declinations, that communities
play in planning theories and urban studies [74]. To this end, we consider the initiatives
that take a circular and urban metabolism-related approach particularly relevant.

We use the term ‘remote’ to refer to disadvantaged areas because they are signif-
icantly distant from the main urban centers offering essential services, such as health,
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education, and mobility-related infrastructures, but are rich in environmental and cultural
resources [75]. These areas can be rural, mountainous, islands, or can refer to small villages.

 

Figure 1. Flow chart of the phases and steps of the literature review. Authors’ own elaboration.

We performed the literature search through Scopus on 17 September 2024. We associ-
ated each domain with a string. Then, we defined as first criterion to filter the results a set
of keywords based on a round table discussion among researchers from different research
fields, such as spatial planning, anthropology, agricultural economics, and rural appraisal,
using the Delphi method [76].
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Figure 2. Concept diagram of the links between domains explored in this work. Authors’
own elaboration.

In the first string, we considered the domain of clean energy production, for which
‘energy’ was selected as the main term and associated with ‘clean’ and ‘production’, but
also ‘renewable’ and ‘resource’. For the second string, we identified keywords based on
the potential (already discussed in the Introduction section) of social and community-
based actions, including those related to circular or urban metabolism approaches. In this
sense, we chose ‘circular’, ‘circularity’, ‘metabolism’, ‘metabolic’, ‘communit*’, ‘social’, and
‘cooperative’. The third string refers to the localization of these actions, which, consistent
with the research focus, is represented by all those territories somehow characterized by
a certain degree of marginality. The final query applied to the article title, abstract and
keywords is, thus, the following (Figure 3).

Figure 3. Query with the three thematic strings performed on Scopus. Source: Scopus.

The second and third criteria for filtering the results are the year of publication and the
geographical extent. We limited the search to the temporal range 2000–2024. It is to be noted
that the present study considered only documents published until mid-September 2024.
Then, we limited it to the group of countries of the European Union (27), namely, Austria,
Belgium, Bulgaria, Croatia, Cyprus, Czechia, Denmark, Estonia, Finland, France, Germany,
Greece, Hungary, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Poland,
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Portugal, Romania, Slovakia, Slovenia, Spain, and Sweden. Among the resulting articles,
we only kept the ones written in English.

2.1.2. Screening

We conducted a first round of screening on titles and abstracts through content anal-
ysis [77]. In line with our goal, we selected only those documents that presented at least
one explicit European case study. We divided the remaining documents into three major
categories according to the reason for the exclusion, i.e., (i) studies referring to a non-EU
case study or concerning multiple countries (in the EU and extra-EU), (ii) out-of-topic or
related to the urban context, and (iii) without case studies, such as reviews or theoretical
papers. Among the latter are also those investigations applied to case studies not made
explicit and, therefore, not directly traceable to cases in the EU from just reading the title
and abstract.

2.2. Exploring the Links

Henceforth, the analysis will focus on the group of publications with EU case studies
that emerged from the screening in Section 2.1.2.

2.2.1. Links Identification Among Domains

We conducted a second round of screening on the titles and abstracts of the publica-
tions with at least one EU case study. In particular, we deeply investigated the relevance
of the use of the selected keywords in each publication to the definitions we provided in
Section 2.1.1. By relevance, we intend the closeness of the word’s meaning to the one we
ascribe to it.

To achieve this, we attributed the following weights: 0—not relevant/not cited,
0.5—partially discussed, and 1—relevant. The assignment of weights was cross-checked
and discussed by the research team to ensure internal consistency of the process. Moreover,
this procedure aimed to minimize subjectivity and enhance the reliability of the results,
although a certain level of subjectivity is inherent in the interpretation itself. Our recom-
mendation for future studies is to adopt additional approaches, such as using predefined
criteria documented in the literature to strengthen methodological robustness.

Once we performed such attribution for all the publications, we could explore the types
of links between the domains. In other words, we could analyze the level of interaction
between the three research domains in each publication. For example, a situation in which
the first domain is relevant, the second not relevant/not cited, and the third partially
discussed will be displayed as follows: 1, 0, and 0.5.

Accordingly, the highest interaction will refer to the presence of the three domains as
relevant (1, 1, 1), the medium one to partial presence (0.5, 0.5, 0.5), and the lowest to total
absence (0, 0, 0).

We excluded some publications as a result of this second round of screening because,
when read more carefully, they emerged to be inappropriate for the chosen category.

2.2.2. Relevant Links Analysis

In this step, we used the results from the investigation of the links between domains
(Section 2.2.1) and selected the highest interaction (1, 1, 1). We interpreted it as the closest
to our aim to identify best practices under the criteria defined to this point. Once again, we
adopted the Delphi method to categorize the most relevant links, for which we chose the
criterion of the publication’s primary purpose and/or methodological output.

We propose six categories: assessment, barriers and gaps, implementation, manage-
ment and planning, modeling, and public opinion.
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The assessment category includes all those publications containing assessments of
a case study or one of its aspects (such as the policy framework or generation capacity),
alternative scenarios to support the construction of policies/strategies/actions, elements
representing an advancement or contribution to the reference research field or to the
development of future research, impact assessments, feasibility assessments (i.e., of the
possibility of developing these initiatives), and success factors for the implementation. For
barriers and gaps, the limits to implementing actions from a social, economic, physical, or
financial perspective are described. The implementation category includes physical actions
and solution proposals. Management and planning presents suggestions for developing
planning strategies, technically optimal and feasible implementation options, and resource
management. Modeling can be divided into three sub-categories, namely, urban or spatial
models using Geographic Information Systems (GIS), mathematical models, and business
models. Finally, in the public opinion category, we find publications reflecting on social ac-
ceptance, public perception, opinions, lived experience, attitudes, and behavior. Moreover,
we proposed an additional focus on citizen engagement through interviews, questionnaires,
surveys, workshops, and references to the circular economy.

3. Results
3.1. Overview of Selected and Filtered Literature

The literature search (step 1 of the methodology, Section 2.1.1) returned 4647 publica-
tions. The publication year criterion reduced the results to 4422 publications; finally, the
geographical extent criterion closed with 1127.

Over the past 24 years, studies on the three research domains have been increasing,
except for a decrease in the past two years (Figure 4). That is particularly the case in the lit-
erature related to energy issues. The average publication rate changed from 16 publications
per year from 2000 to 2013 to 58 between 2014 and 2018 and then rose to an average of
108 publications per year from 2019 to 2023. Conversely, from 2023 to 2024, we registered a
percentage variation with a 42% reduction in publications.

Figure 4. Year distribution of the number (absolute value) of published papers (period 2000–2024).

As mentioned in Section 2.1.1, we performed the literature search in September 2024.
However, the figure below displays the total number of publications at the end of 2024. By
re-proposing the same query at the beginning of January 2025, 38 additional publications
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appear, thus reducing, but not solving, the decrease found. With this updated value, the
percentage variation from 2023 and 2024 is reduced to about 10%.

Figure 5 presents the distribution of the number of publications among the typologies
proposed by Scopus. Of the 1127 publications, it emerges that the predominant typology is
articles, which cover 63% (n = 714). Another 20% (n = 222) are conference papers, while all
other typologies do not reach 10%. We found 113 types of sources, among which the most
frequent are energy-related journals, such as Energies, Renewable and Sustainable Energy
Reviews, Sustainability Switzerland, and Energy Policy journals.

Figure 5. Percentage of publications according to the typology proposed by Scopus.

As Figure 6 shows, the publications are mainly derived from the subject areas of energy
(23%), environmental science (19%), engineering (13%), and social sciences (10%). These
data emerge from the analysis provided by Scopus on documents by subject area, which
describes the subject category to which the source belongs. This means that several subject
areas may appear for the same publication. Just to cite an example, the Journal of Applied
Geography belongs to the following categories: Agricultural and Biological Sciences, Social
Sciences, Environmental Science, and Business, Management and Accounting.

For the categories with the lowest number of publications, it should be noted that most
of these publications were classified as out of domain or excluded because they presented
non-EU case studies. That is the case, in ascending order, for health professions (n = 2),
pharmacology, toxicology, and pharmaceutics (n = 2), veterinary (n = 2), neuroscience
(n = 3), psychology (n = 5), nursing (n = 7), and immunology and microbiology (n = 8). For
these last three, some publications also fall into the sub-category of reviews/theoretical
papers. From a more general point of view, of the 29 publications falling into these
categories, 55% pertain to the out-of-domain sub-category and 14% to the reviews sub-
category. In comparison, 31% were eliminated because they were outside the EU.

Figure 7 shows the distribution of documents per country/territory, according to
Scopus categorization, which considers the country of affiliation of the authors. The
majority of publications are concentrated in Europe, and particularly in Germany, Italy, and
Spain. The top thirteen countries in the total list belong to this geographical region, except
for the seventh position occupied by the United States. In addition to the first three already
mentioned, these countries are the Netherlands, France, United Kingdom, United States,
Poland, Greece, Sweden, Denmark, Portugal, and Belgium. Among the 27 EU countries,
only Malta has no publications, followed by Luxembourg with only two.
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Figure 6. Percentage of publications by subject area proposed by Scopus.

Figure 7. Geographical distribution of publications proposed by Scopus based on the authors’
affiliation country.

The first round of screening (step 2 of the methodology, Section 2.1.2) resulted in
286 relevant publications with EU case studies and 841 excluded (including four du-
plicates removed). The subdivision into the three major categories is the following:
494 extra-EU case studies or publications concerning multiple countries, 135 out-of-topic,
and 208 reviews or theoretical papers.

3.2. Links Identification

After performing the second round of screening and assessing weights on the relevance
of keywords in each of the 286 publications with at least one EU case study (step 3 of the
methodology, Section 2.2.1), we excluded 20 publications related to urban contexts/out-
of-topic (n = 18) or multiple countries (n = 2). We thus reduced the number of relevant
publications to 266.
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The results obtained from this analysis of EU case studies compared to those provided
by the keyword search on Scopus (Section 3.1) present several variations. Regarding the
number of publications per country out of the total investigated, at the European level,
Italy remains the country with the highest number of publications (n = 15, i.e., 22% of the
total). Germany and Spain, which were also at the forefront in the general classification
(Figure 7), appear to have halved the number of publications compared to Italy in the
case study analysis. Respectively, only 3% (n = 6) and 4% (n = 7) of their publications
include a case study. Even for France, the number of publications with a case study is
only 2% (n = 2). Conversely, in the EU case study analysis, Poland appears in second
place, accounting for 16% (n = 11) of the total number of publications with a case study,
which represents 17% of the country’s publications. We observed further positive trends
for Hungary, whose case studies account for 38% (n = 5) of its total publications, Ireland
(12%, n = 3), and Greece (10%, n = 6). Finally, only the country of Malta was missing in the
general classification, whereas, in this analysis, 37% (n = 10) of the countries are missing,
namely, Belgium, Bulgaria, Croatia, Estonia, Latvia, Luxembourg, Malta, Slovakia, Slovenia,
and Sweden.

Moving on to the results of the weight assignment, Figure 8 displays the percentage
distribution of publications according to keyword relevance for each domain. The domain
with the highest number of publications showing relevant use of keywords to our goal is
clean energy production. Indeed, it counts for 81% (n = 216) of the publications with weight
1—relevant. Remote areas follow, with 67% (n = 179). Community actions present the
lowest percentage of publications with relevant use of keywords (35%, n = 94). Moreover,
community actions are the least mentioned in the selected literature, as this domain is
absent in 53% of the publications.

Figure 8. Percentage of publications with EU case studies according to keyword relevance weighting
to each domain.

Here we present the links between domains, i.e., the combinations of weights at-
tributed to each publication, in two moments. The first highlights the main links, namely,
only where the domain was relevant (1) or not relevant/not cited (0), while the second also
considers the intermediate weights, i.e., 0.5—partially discussed.

Figure 9 shows the main links we found between the three domains. These links alone
cover about 60% (n = 158) of the publications that fall into the EU case study sub-category.
We observed a total of seven combination types. The prevailing combination (n = 72) is
between the first and the third domain (1, 0, 1), which represents the 46% among main links
and 27% regarding the total publications analyzed.

This is followed by the link between all three (1, 1, 1) with a slight gap (respectively,
42% and 25%). We found the absence of all domains only in three publications, which,
as mentioned at the beginning of this section, were excluded and re-categorized in the
out-of-topic sub-category. This explains why the total count of publications in the EU
case study category is 266 and not 269, as per the results from summing the publications
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reported in Figures 9 and 10. The first and third domains appear individually, i.e., without
any connection with the others, in 12 (5%) and 2 (1%) publications, respectively.

 

Figure 9. Types of links between domains for publications classified exclusively as relevant (1) and
not relevant/not cited (0).

Figure 10. Types of links between domains for publications with main (1 and 0) and intermediate
weights (0.5).

Figure 10 provides additional details on the intermediate weights, i.e., 0.5—partially
discussed. We observed a total of fifteen combination types. The most frequent combination
is the relevance of the first domain and the partial discussion of the third, in which the
second domain is, therefore, absent (n = 30, about 28% in this sub-classification, 11% in the
total count of EU case studies publications). Only in four cases do the publications present
only one domain, moreover in a partial manner. The rest of the publications are divided
almost equally between the co-presence of all three domains (n = 50, 46%) or two out of
three (n = 54, 50%), in both a relevant and partial manner. It is interesting to note that the
first domain is always present.

3.3. Insights from Relevant Links

In this section, we present the most important results of this research, which are shown
in Table 1 and Figure 11.
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Table 1. Overview of publications with relevant links sorted by category.

Category References

Assessment [78–110]
Barriers and gaps [78,82,97,111,112]
Implementation [113–118]

Management and Planning [108,119–123]
Modeling [92,105,122,124–132]

Public opinion [103,110,112,120,133–143]

Figure 11. Distribution of relevant links (1, 1, 1) by year of publication and country. The size of the
circles indicates the quantity (absolute value) of publications in that intersection. The color indicates
the category related to the main objective/output of the publication.

As reported in Figure 9, there are 67 publications in which all three domains feature
prominently (1, 1, 1). Table 1 shows the list of publications with relevant links for each of
the six categories identified in step 4 of the methodology (Section 2.2.2), i.e., according to
their primary purpose and/or methodological output. In addition, Figure 11 displays the
distribution over time and across EU countries of these publications, again highlighting the
category or categories they belong to. Through this lens of analysis, the period is reduced
to the range of 2008–2024 and the EU countries to 17. In addition to the latter, we found
another entry referring to a publication that dealt with the European Mediterranean region,
but without specifying the countries considered.

The count of publications by country increases from one to three only, which is
represented in the figure by the circle dimension. Concerning the colors, circles that have
two belong to more than one category. If displayed concentrically, this means that more
documents have been published in one category than the other in the same year. If displayed
horizontally as two segments of the same circle, this means that the same publication had
more than one objective/output. Differently, if displayed vertically as two segments of the
same circle, this means that two publications with different objectives/outputs were made
in the same year and for the same country.



Energies 2025, 18, 6350 13 of 28

It is immediately noticeable that there is a lack of publications for the years 2010 and
2011 and a second time gap in management and planning publications between 2012 and
2022. Publications in the implementation category begin in 2021, and in modeling in 2020.

Two main groups can be observed. The first relates to articles published between 2012
and 2016 with a focus on assessment and public opinion. These include the first countries
in the list in alphabetical order, namely, Cyprus, Finland, France, Germany, Greece, and
Hungary. The second covers the period from 2017 to 2024 and presents variable categories,
although always polarized on assessment and public opinion, and includes the second part
of the list of countries starting with Germany and ending with Spain. Exceptions are the
years 2022 and 2023, where we find France again, adding the EU Mediterranean region,
Czech Republic, and Austria.

Denmark is the country with the first and only relevant publication in 2009. The
countries with the lowest number of relevant publications are Austria, Cyprus, Lithuania,
and Netherlands (n = 1). Conversely, the country with the highest number of publications
is Italy (n = 15, 22%), and it is interesting to note that this has been the case for a relatively
short time, i.e., since 2017. This is followed by Poland (n = 11, 16%), which is in the same
situation as Italy in terms of starting year, and Spain (n = 7, 10%), Germany, and Greece
(n = 6, 9%).

The prevailing category is assessment (n = 33, about 50%), followed by public opinion
with 22% (n = 15), and modeling with about 18% (n = 12).

Concerning their primary purpose/methodological output, overall, several documents
adopted a combination of methods, i.e., a ‘multimethod approach’ [82,93,105]. Indeed,
many of them start with an analysis of the national or local regulatory, policy or legal
framework, and related documents and, on this basis, identify gaps, propose solutions, or
contribute to developing valuable information to overcome the emerged challenges.

The assessment category collects a variety of methods and methodologies, both quali-
tative and quantitative, spanning from desk research to public engagement. We found a
prevalence of the previously mentioned context analyses [101,106] and the use of qualitative
research such as interviews and questionnaires [82,86,87,93,97,103,110]. Other methods that
are present in more than one document are literature reviews [97,103,105], public engage-
ment, and data collection through workshops, living labs, and round-tables [93,95,100,108].
Finally, we found individual studies concerning a comparative analysis [89], a material
flow analysis [80], a social network analysis [96], an analysis of the soil organic matter [92],
and a multicriteria decision analysis (MCDA) [108].

Moving to barriers and gaps, which is the less populated category, the publications
identified difficulties, efforts, and constraints to achieve the targets for the energy transition
and introduce renewable energies in rural areas to support their development, related to
technological, digital, and human resources issues [78,111,112]. Two of the five publications
argue the lack of ownership by the local community of energy or climate projects and
plans [82,97].

On the implementation side, we mainly found proposals of energy options specifically
designed for a case study, e.g., the technically optimal solutions of Lode et al. [116] with a
view on social acceptability to implement an energy community in a rural Spanish village,
the intervention of architectural regeneration by Notariello et al. [117] for a renewable
energy community in a remote area of Southern Italy, the sustainable energy solutions
identified by a master class of environmental engineering students and reported by Pedrazzi
et al. [118] based on a case study analysis, or the building-scale proposal by Balest et al. [113]
to rethink the use of an abandoned historical building elaborating the energy retrofit.
Janota et al. [114] developed a methodology to support the energy self-efficiency of a
rural area based on an agrovoltaic system with the energy crop Miscanthus x giganteus.
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Finally, the work by Katsaprakakis [115] investigated the capacity of renewable energy
technologies to cover 100% energy demand in rural and non-interconnected monasteries
with a case from Greece. Just two of these publications adopted participatory methods, i.e.,
a participatory multiactor multicriteria analysis (MAMCA) combined with mixed-integer
linear programming [116] and local community engagement through interviews [113].

Publications in the management and planning category mainly deal with the inte-
gration of qualitative data coming from public perceptions, insights and suggestions into
planning decisions, and strategies and processes, but also into energy modeling tools. Over-
all, we detected a positive tendency toward co-production, co-design, or co-development
through surveys and interviews [120] or workshops and engagement with residents, ex-
perts, and, more generally, stakeholders from different sectors [108,119,122]. An interesting
insight is the weighting of groups through the SIMOS method after performing a multicrite-
ria decision analysis (MCDA) [108]. Other publications present case studies as best practices
to suggest methodologies, techniques, and solutions for energy planning [121,123].

Regarding modeling, we found three typologies, i.e., spatial, mathematical, and
business models, as mentioned in Section 2.2.2. The first typology refers to spatial analysis
through mapping techniques, such as 3D GIS and monitoring [92,105,128], or simulation
tools, such as the Low Emissions Analysis Platform (LEAP) [122]. Two publications are
where one is the continuation of the other, and refer to a ‘dedicated mathematical model in
the mixed integer programming technology’ [126,127], while a third publication refers to a
mathematical model for maximizing a social welfare problem [105]. For business models, a
gap in the design of circular ones has been recognized, as the enabling factors of managerial
practices are still poorly described [131]. Other studies discuss the benefits, technical and
legal conditions, multidimensionality, and future paths for their development through case
studies analysis, applications, and laboratories [124,125,130].

For the public opinion category, surveys are the prevailing method, often accompa-
nied by a preliminary step of desk research or document analysis [134], or by a successive
one to analyze public acceptance or weigh the opinions gathered. For the second situ-
ation, examples are the ‘multinomial logistic regression model’ by Titov et al. [142], the
analysis of relationships between variables with t-test, ANOVA, and error bar graphs by
Gargallo et al. [136], or the ‘confirmatory factor analysis’ by Arabatzis & Malesios [133].
Surveys were performed in different ways, i.e., online [135,140], face-to-face, or on-site
interviews [133,135,139,144], by distributing paper questionnaires [143], and with visual Q
methodology [120]. We also found an analysis of 527 expressions on socio-political accep-
tance of energy community initiatives retrieved in local and national newspapers [138] and
field studies and observations [137,141]. Such contributions mainly observe the acceptance
of an intervention already implemented or of the use of clean technologies, e.g., bioenergy
use and related projects [144] or the facilities to generate renewable energy [112], the impact
of an intervention from a socio-economic point of view [112,135,136,140], the willingness
to pay and pro-environmental attitudes [136], and the lived experience of locals (primarily
residents) [139,141].

Summing up, we detected three different applications of the case study approach. In
the first way, the case study is presented and examined (method) to test or demonstrate
an assumption of a belief (objective) [81,94,98]. Another way is the use of the case study
as an example (what they look at) to go back to a theoretical framework or explain viable
processes (could it be a best practice?) through different lenses, methodologies, and
approaches, or just the narration and analysis of experiences [90,91,99,100]. This second
approach diverges from the first one in the consideration of the case study as a starting
point, thus emphasizing the division between what they investigate and how. The third
way is the use of the case study to apply and test a methodology, sometimes irrespective of
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the specific context characteristics. In this situation, the case study is an ending point to
show how the methodology can be employed to make real decisions or be replicated, thus
becoming a reference framework for multiple applications [85,108].

We detected only a few small-scale case studies specifically referring to an energy
community, i.e., the village of Urueña in the province of Valladolid (Spain) [88], the Sifnos
Energy Community in Greece [90], and the Lolland Community Testing Facilities in Den-
mark [121]. Conversely, most case studies refer to larger territories, such as municipalities,
counties, provinces, or regions. Moreover, the focus tends to be on assessing whether it is
feasible to establish an energy community rather than describing an existing one.

Entering the content of the publications in detail, within the circular economy, the
focus is on Waste-to-Energy plants [103] or the analysis and planning of biomass flows for
the valorization of organic waste [80], e.g., generated by the wine industry [92], especially
within the agri-food sector [131], and the subsequent co-generation of energy [83,105].
Agro-energy in rural areas is another widely discussed aspect [93,99,123], along with water
services [84,119].

Other insights derive from studies assessing viability and scenarios [89,108,145], suc-
cess factors and difficulties [86,88,111,144], or preconditions [137] necessary for the imple-
mentation and functioning of smart rural villages [78,124], bioenergy villages [101,110,125],
energy cooperatives/communities [95,130], or, more generally, optimal energy solu-
tions [81]. Several publications investigate the legal regulations to support the development
of energy cooperatives [106,126,127] and the elements required to sustainably maintain
and manage them [79] through a socio-technical lens [91]. It is interesting to note that local
acceptance [138] and public perception [135,136,145] is one of the issues most considered in
research on the social sustainability of renewable technologies [107], which is investigated in
various forms, from active involvement [141] and attitude assessments [133] to the adoption
of theories for analysis [104]. The crucial role of citizens and local actors [82,87,96–98], also
called ‘social potential’ [142], for the introduction and use of multifunctional renewable en-
ergy solutions in disadvantaged local contexts is, thus, emphasized [94,100,132,140], as the
ecological transition is seen as a social process [139]. In parallel, a lack of civic engagement
is detected as a barrier to the adoption of renewable energy measures [143] as well as the
need to expand knowledge and raise awareness among communities directly and indirectly
interested in renewable energy installations [134]. Related impacts are also being investi-
gated [85,90,102,109,112]. The integration of community perceptions into spatial planning
tools and strategies are indispensable for increasing their sustainability [120,122,128].

A final remark is on the consideration of energy poverty, which was directly addressed
in just two publications of the 266 EU case studies analyzed in this study [89,109]. There
are still several barriers and challenges preventing energy communities from contributing
effectively to the fight against EP, such as its multidimensionality and complexity. Another
critical aspect is voluntary participation in energy communities, which implies a choice that
people in vulnerable situations are unable to make (think, for example, of the initial invest-
ments they would have to bear). Furthermore, these situations are often not distinguished
from income poverty, leading to a lack of appropriate data and a limited understanding of
what it means to live in energy poverty conditions. Other barriers relate to the business
models used for energy communities, which are not always appropriate for meeting the
needs of these more vulnerable people, and to the technologies employed in the homes
and buildings in which they live, which are generally characterized by low levels of energy
performance [61].

According to our focus for community actions approaches, we highlighted the per-
centage of publications concerning citizen engagement and circular economy (Figure 12).
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Both percentages are quite small, as the presence reaches 37% in the first case and only 15%
in the second.

Figure 12. Percentage of publications among those with relevant links dealing with the domain of
citizen engagement (left) and circular economy (right).

4. Discussion
Access to affordable, clean, and sustainable energy is the basis of our well-being.

Despite the European Union’s valuable efforts to reduce energy poverty and promote a fair
and equitable transition, there is still little evidence on how such issues are actually tackled,
either in practice or in research. In this sense, energy communities have been recognized as
promising tools to address multiple socio-economic challenges. Through a literature review,
the present work sought to investigate examples of best practices in European countries to
build a shared, interdisciplinary knowledge base for future research and considerations.
Indeed, it contributes to collecting studies from the scientific literature dealing with the
production and use of clean energy in remote areas through community actions.

Our search strategy, through a methodology of filtering, categorizing, and analyzing
the publications that emerged from Scopus, was able to identify where, how, and which
subject areas are addressing the issue. Table 2 presents the number of publications recorded
at each screening step.

Table 2. Summary table of the records by screening step.

Step Number of Records

1.1 Keyword search through Scopus
3 domains + Year of publication 4422

Geographical extent 1127
1.2 Screening

Non-EU case studies or multiple countries 494
Out-of-topic or related to the urban context 135

No case studies 208
At least one EU case study 286

Duplicates 4
2.1 Links identification among domains

Second round screening
Non-EU case studies or multiple countries 496
Out-of-topic or related to the urban context 153

No case studies 208
At least one EU case study 266

Weights assignment
1, 1, 1 67

The definition of categories of publications other than those proposed by Scopus
(Sections 2.1.2 and 3.1) makes it possible to capture aspects that are not central to the
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publications that can, however, make a difference in such an analysis. That is the case,
for instance, of the many reviews not identified by Scopus but which exposed a common
picture beyond the proposed—and central—analytical methodology. Subsequently, the
refinement process through the assignment of weights and the division into classes of
domain combinations (Sections 2.2.1 and 3.2) helps define the level of priority of individual
publications concerning our research objective. This allowed us to narrow the field to
67 relevant links, facilitating a more critical, though not exhaustive, reading of 266 pub-
lications containing an EU case study upstream. Finally, categorizing the relevant links
(Sections 2.2.2 and 3.3) is the real contribution because it allows a more explicit understand-
ing of who performed what, how, where, and when (Figure 11). Such knowledge can be
valuable in the planning discipline, as planning can fit into this framework by promoting
multiobjective actions and/or policies at different scales. Indeed, the novelty of this work
lies in adopting this integrated and interdisciplinary observation lens to support the de-
velopment of remote areas towards an energy transition with a focus on equity and social
justice. The choice of words not strictly related to the concept of ‘energy communities’ was
precisely intended to recognize, among others, different, non-institutionalized, bottom-up
forms of community actions, their success and failure factors, or barriers to their adoption.

The results can be divided between those of methodology (Sections 3.1 and 3.2) and
analysis (Section 3.3).

Keyword selection (Sections 2.1.1 and 3.1) was effective in identifying publications
related to clean energy production and use in remote areas, but was, perhaps, less effective
in the domain of community action. The terms ‘metabolism’ and ‘metabolic’ occur in a
few publications, mainly about urban contexts. Of the publications with case studies in the
EU, only one also, but not exclusively, mentions the rural landscape [146]. The term ‘social’
is too broad and misleading and often has a strictly contextual and introductory value.
In its place, it would perhaps have been more useful for our purpose to add keywords
more closely related to participatory processes (such as ‘participatory’, ‘participation’,
‘participative’) and citizen engagement (‘engage’ or ‘involve’), as these aspects were often
mentioned in the form of interviews, surveys, and questionnaires [53,147–151]. In this
sense, it would have been interesting to add ‘empowerment’ to the list to see if there
were stimulating suggestions to reflect upon. The term ‘communit*’, on the other hand,
sometimes becomes lost in its meaning of collectivity—of a group of people who occupy
a certain area, are interconnected by functional relationships, and share activities and
interests—and is associated with ‘remote’ and ‘rural’. Despite the difficulties encountered
with the keywords in the second string, the third string relating to marginal areas also
reported keywords that were used in publications with a different meaning from ours. This
is the case with ‘remote’, which we found associated with remote sensing. In contrast, we
found the terms ‘village’ and ‘inland’ to indicate what we were looking for. Another lacking
term in the keyword search for this string is ‘mountain’. Concerning energy initiatives in
the first string, we found a variety of terms other than renewable energy communities, such
as energy cooperatives, bioenergy villages, energy villages, and agro-energy districts.

Concerning the year of publication, we decided to include in Figure 4 the total number
of documents at the end of 2024 to provide a comprehensive and realistic picture of the
situation and observe any continuation of the decline that started in 2022.

The result on the subject areas (Figure 6) reveals that multiple disciplines are dealing
with the three domains investigated. Furthermore, the spatialization of the countries
of affiliation (Figure 7) indicates the broad coverage of these domains on a global scale,
although with a concentration in Europe and North America. Although the dataset provides
a broad overview, certain meaningful patterns stand out. Notably, Italy, Spain, and Poland
dominate the number of publications related to community energy actions in remote areas,
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reflecting perhaps regional priorities or policy frameworks that encourage research in
these countries. Conversely, there is a striking scarcity of implementation-oriented studies
and investigations directly focused on energy poverty, despite their critical importance
for just and equitable energy transitions. This gap signals a pressing need for future
research to shift towards practical, action-driven investigations that can inform policy and
on-the-ground interventions.

The first round of screening (Sections 2.1.1 and 3.1) halves the results obtained from
the Scopus search. In line with the goal, the consequent classification results in the need to
identify publications with explicit EU case studies, which represent the majority among
those relevant to the domains. Therefore, we decided to focus on case studies and not
on reviews to actually find more operational and application cases of community energy
actions. Although about half of the publications were excluded because they concerned
non-EU case studies, this information proves that the domains are highly debated globally,
confirming what we already assumed by the analysis of the geographical distribution.
Looking at the publication type classification proposed by Scopus (Figure 5) and the one
we proposed, a clear difference emerges regarding the number of articles and reviews. In
fact, we found a higher number of reviews than those found by Scopus.

The purpose of assigning weights (Sections 2.2.1 and 3.2) to the publications was to ob-
serve the level of relevance of the keywords used compared to our interpretation (Figure 8).
In other terms, this operation of filtering the results helped identify those publications most
in line with our domain of investigation, i.e., with a 1, 1, 1 link, thus defining a level of
priority. We intended to understand who is dealing with these domains concretely (e.g.,
through case study assessments, experimentation, and analysis to support implementation,
feasibility, and integration), in which disciplinary fields, and how. This can provide an
overview of the interaction of these three domains and show whether anyone is already
dealing in some form with the use of energy-related community actions to uplift the most
marginalized and impacted areas. The assignment of intermediate values (0.5—partially
discussed) is useful to examine whether there is some form of relationship between the
domains, albeit weak. This is the case, for example, of Knickel et al. [152], where the energy
domain is one of the aspects within the concept of agriculture’s multifunctionality—the
focus of the study—in rural areas (type of link 0.5, 0, 1).

Expanding on the main weight combinations (Figure 9)—except for the 67 relevant
links that were widely discussed in Section 3.3—some examples are provided below. For
combination 1, 0, 1 (clean energy production and remote areas), we mainly find studies that
describe the introduction or potential adoption of hybrid energy systems in decentralized
or isolated areas [153–155], or that propose impact assessments using methods such as
life cycle assessment (LCA) [156,157] or the synthetic control method to evaluate the
demographic and socio-economic effects [158,159] during the planning phase of these
systems [160]. Regarding combination 1, 1, 0 (clean energy production and community
actions), we recorded only one publication, which discusses the potential for developing
the agricultural biogas market in Poland through circular economy principles, emphasizing
the importance of raising awareness among farmers and agri-food companies [161]. In the
third main combination, i.e., 0, 1, 1 (community actions and remote areas), a prime example
is provided by the study by Fallanca [162], which argues how enhancing territorial and
social capital through participatory planning and improved public services can counter
depopulation in inner areas by fostering sustainable local development and quality of life.

From the EU case study analysis (Section 2.2), we can draw some general results. Many
of them deal with the use of natural resources to produce energy for rural development.
This tends to translate into the investigation of the costs and benefits of using a particular
renewable resource through models, simulations, techno-economic feasibility, and viability,
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but does not refer to a precise action that is implemented. Thus, case studies often serve
only to test a methodology for potential use and not to recount an experience, as in the case
of Stolarski et al. [163]. However, in most publications that specifically refer to rural areas,
the key role they play or will play in the near future is emphasized. Another aspect that
emerges is the discussion of the perceptions and social acceptance of the local population
about the installation and use of renewables. Concerning community actions, however,
there are few publications referring to it. Finally, an interesting result can be found in
the second place occupied by Poland, as it is one of the most coal-dependent countries in
Europe [126,127].

The categorization of the relevant links (Sections 2.2.2 and 3.3) helps describe what
each publication does to its objective and the outputs it proposes. For the purpose of the
present research, this information becomes useful from a planning perspective to under-
stand which steps of the process are most addressed (analysis, implementation, monitoring,
management). Initially, the authors intended to categorize a set of best practices, or at
least practical actions [164], which, however, did not apply to the selected publications.
In fact, some papers do not tell the experience of a case study in which it is possible to
recognize, e.g., the source of energy, actors, and funding, among others. However, it should
be noticed that renewable energy technologies differ in their suitability to specific territorial
and environmental conditions [165]—for instance, biomass tends to be more feasible in agri-
cultural or forested areas [166–168], solar power in arid zones with high irradiation [169],
hydropower in mountainous or riverine contexts [170,171], and wind energy in coastal or
high-altitude areas [172,173]. Therefore, analyzing the spatial distribution of renewable
energy types in relation to local resource potential would represent a useful advance in
research. In light of the slant of some publications, it seemed interesting to highlight those
that focus on public opinion and engagement, which represent the second category per
number of publications. Furthermore, we wanted to highlight how many publications
explicitly deal with circular economy given its relevance to our research and consequent
selection as a keyword.

The visualization in Figure 11 allows a synoptical reading of which countries deal
with the three domains, in what way, and when. In particular, this type of visualization
provides a better understanding of the trends that publication categories have had over
time, in addition to quantity considerations. An illustrative example is the recent one of
modeling, which we record from 2020 onwards. Assessment is the prevailing category, but
this can also be explained by the fact that, as mentioned in Section 2.2.2, multiple typologies
are included within it. At the same time, however, this result leads us to reflect on the fact
that there are few cases of implementation, which could be useful as best practices.

Concerning the actual relevance for our research objective, we found many suggestions
and interesting studies from different fields, both expected and unexpected. One of these is,
for example, that the protection of biodiversity in relation to renewable energy communities
is a scarcely investigated aspect in the urban planning scientific literature [129].

The only study we found for Denmark in 2009 also provided interesting food for
thought [121]. It reports as a case study a remote local community on the island of Lolland.
As stated in the publication, this island has many years of experience in using renewables
to combat peripheral poverty. It, therefore, seems useful to investigate why no further
publications have been published since 2009, on the one hand, and how this may be a best
practice, on the other.

The observed underrepresentation of community action in the literature raises impor-
tant interpretive questions. This scarcity may stem from the complex, often localized, nature
of community initiatives, which challenges conventional academic methodologies and
publication practices. Additionally, community actions frequently operate in informal or
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bottom-up frameworks that are difficult to capture through standard research designs [174].
Integrating theories of energy justice and socio-technical transitions can provide a valuable
lens to understand these phenomena, emphasizing how power dynamics, equity considera-
tions, and systemic transformations intersect with local energy practices [145]. Furthermore,
a critical reflection on methodological trends reveals a predominance of descriptive and
assessment-focused studies, with fewer interventions or longitudinal analyses that track
implementation and impact over time. This gap underscores the potential of spatial plan-
ning as a bridging discipline, capable of linking technical feasibility with socio-political
realities. Planning mechanisms such as multilevel governance frameworks, participatory
decision-making processes, and integrated territorial strategies offer concrete pathways to
operationalize community energy actions, ensuring alignment with social justice goals and
enabling sustainable transitions at multiple scales.

This work has some limitations. As already discussed, the choice of keywords did not
always prove effective and often led to misunderstandings and uses other than those we
intended. Perhaps it would have been practical to define such keywords differently, for
instance, by making them less generic, as in the case of ‘social’.

Furthermore, the exclusive use of Scopus may preclude the identification of valuable
publications, such as those from the gray literature. However, this integrated view in the
gray literature may be more challenging if not explicitly presented. In addition, the analysis
of the scientific literature seemed interesting for investigating a multiplicity of subject areas.
A second limitation of using Scopus lies in the country filter, as it refers to the country of
affiliation of the authors and not to the distribution of publications according to what they
observe. In this sense, it might be that non-EU authors are looking at cases in the EU, with
their publications being automatically excluded from the analysis. However, it is suitable
to reduce the number of records initially identified, which in our case was 1127 compared
to the resulting 4647. For this reason, we manually broke down the 286 publications by
country in Section 3.3 according to the contents of the title and abstract. We, therefore,
underline the importance of overcoming this limitation and prioritizing the localization of
the case studies in order to include all relevant ones for the purposes of the research.

Observation limited to reading abstracts and titles may have led to misinterpretations
of the publications’ content, although given the large quantity revealed by the Scopus
search, it was difficult to act otherwise. We could have carried out a full-text reading of
the 67 relevant publications, but given the depth level of this search, it probably would
not have contributed much more. For instance, we acknowledge the lack of an in-depth
analysis of the research needs and gaps by countries, which would have been a valuable
starting point for future research developments. Moreover, we chose the categories and
sub-categories attributed to the publication types and, subsequently, the weightings of the
EU case studies in a discretionary manner; thus, they may be subject to error and, again,
misinterpretation or misunderstanding.

Regarding the links between domains exploration, one missing element, which would
be interesting to integrate in the future, is the renewable sources that the publications deal
with, to see which ones are most investigated and which are still little considered.

5. Conclusions and Policy Implications
With our literature review, we aimed to identify and build a knowledge base on best

practices of community-led initiatives to produce clean energy in marginal contexts as key
actions in alleviating energy poverty. We posed three research questions, which intended to
investigate the following: (i) to what extent and how existing studies have addressed these
issues jointly and to which research field they belong; (ii) how to identify best practices in
the literature, if any, to develop shared and interdisciplinary solutions in these vulnerable
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areas; and (iii) what role spatial planning plays in this context and whether it can act as a
bridge between multiple disciplines.

Of the 266 publications with one or more European case studies, we found only
6 concerning the implementation of energy solutions, and 2 addressing energy poverty.
These data align with the barriers and gaps we observed, which relate to introducing
sustainable, efficient, and clean or renewable energy projects in remote areas.

Conversely, we noticed a tendency to activate citizen engagement forms or gather
perceptions from different local stakeholders to increase social acceptability. The growing
interest witnessed in publications towards public opinion is a positive result, although desk
research, analyses, and modeling are the prevailing methods. These often disregard the
case study, perhaps with the idea of creating shared frameworks that can be replicated in
multiple contexts.

Moving beyond the summary of the results, the latter highlight the need for European
programs to adopt an integrated approach to planning community energy actions, with at-
tention to vulnerable groups, and being able to enhance the interconnections between these
multiple aspects and dimensions to address their complexity and interdependencies more
effectively [175–177]. Future research should focus on how to ensure the inclusion of partic-
ipation in these processes, how to support the upscaling of pilot projects, and determining
how policy design can foster the integration of different disciplines in decision making.

We believe that spatial planning can be crucial in bridging the various disciplines
and research fields, as proven, for example, in the case provided by Picchi et al. [178]. On
this basis, the list of relevant publications we provide in Table 1 is an embryonic attempt
to provide greater support in the design of integrated and multipurpose policies for a
widespread energy transition.
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