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ABSTRACT

Public participation plays a critical role in energy transitions by enhancing democratic legitimacy and procedural
justice. This paper reviews 129 studies from Austria, Germany, and Switzerland, focusing on the effectiveness of
participatory processes in energy transition projects. Key participation formats included dialogues, information
events, town hall meetings, working groups, and referenda, which were analyzed according to various di-
mensions such as procedural design, inclusiveness, and outcomes.

The findings highlight both opportunities and limitations of public participation. Effective participation fosters
transparency, trust, and social acceptance, particularly when stakeholders are involved early and given mean-
ingful influence, and processes are transparent. However, challenges such as insufficient early engagement,
power imbalances, and low trust in authorities often undermine these benefits. Many participatory processes are
limited to information dissemination or consultation, offering minimal empowerment to citizens. The evaluation
also reveals that participation is not a guaranteed pathway to acceptance; poorly designed processes can lead to
increased resistance and mistrust.

This study identifies systemic deficits, including inadequate integration of local contexts, limited decision-
making autonomy, and superficial engagement practices, which diminish the potential of participation to ach-
ieve its goals. Addressing these barriers requires embedding participation into legal frameworks, fostering in-
clusivity, and developing adaptive, context-specific strategies.

A closer look into practices of public participation indicates that the potential for procedural justice is often
underutilized. The most important aspects are personalized individual influences, implementation issues,
acceptance, legal frameworks, and local relevance. Based on these insights, the author derives policy recom-
mendations for better participation strategies, procedures, and practices, as well as outlines crucial research
challenges for analyzing future participatory energy transitions.

1. Introduction: the meaning of participation in energy
transitions

In recent years, a variety of participatory procedures have been
explored, creating opportunities for experimentation in involving citi-
zens in energy transition processes. Despite numerous studies doc-
umenting democratic practices aimed at increasing citizen participation,
there is a lack of comprehensive scientific evaluation of these initiatives.
Some studies highlight positive democratic practices, while others
reveal significant drawbacks, inconsistencies, and declining civic
engagement in complex participatory contexts.

Based on these findings, the author examines the question of whether
the greater use of participatory processes in energy transitions has

improved the democratic legitimacy of policy measures for the expan-
sion of renewable energy and grid development. To answer this ques-
tion, the author conducted a meta-analysis of case study results that
cover empirical findings from Austria, Germany, and Switzerland.

Several meta-evaluations of various case studies confirm that the
potential for procedural justice is often not fully realized [1-3]. This
seems to indicate that (public) participation procedures in energy
transitions are generating deficits, drawbacks, and pitfalls. Our review
aims to identify common barriers and limitations to effective partici-
pation and suggests options for improving process design to overcome
these challenges.

The literature review of this paper is based on an analysis of 129
research papers selected through systematic searches on Scopus,
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ScienceDirect, Google Scholar, Web of Science, and ResearchGate,
complemented by targeted web searches. The review focuses on
participation in energy transitions in Austria, Germany, and
Switzerland, countries chosen due to their similar energy transition
agendas as well as substantial German-language energy research. The
review period spans from 2012 to 2023, covering the critical phases of
the Energiewende and related policy developments in all three countries.
The analysis concentrates on public participation in renewable energy
projects and grid expansions, but also includes studies on nuclear waste
management and fracking.

The participation formats examined include dialogues, information
events, town hall meetings, working groups, and referenda. The research
dimensions include case study areas, conceptualization and measure-
ment of participation, research design of studies, number of empirical
case studies, effects of participation and mechanisms identified, expla-
nations for non-findings, challenges identified, target groups, methods
and forms of participation, and responsibilities within participation
procedures.

The review categorizes participation into various levels (informing,
consultation, inclusion, empowerment, manipulation/therapy) and
types of participation (acceptance and attitudes, discourse, decision-
making, legitimacy, protest). It also considers different types of energy
(e.g. wind, photovoltaic, biogas) and participation practices (top-down,
bottom-up, financial participation, conflict management). At the same
time, the review highlights the significant challenges in coding the wide
variety of participation descriptions and ensuring meaningful
evaluations.

The specific focus of the review is on obstacles, challenges and lim-
itations in participation processes. The author identifies four types of
deficits in energy participation processes: individual influences and
roles; implementation issues; patterns of acceptance; and the meaning of
local relevance such as place attachments and identities. Individual in-
fluences and roles impact participation in contexts in which personal
demands, opinions, trust in external parties, and expectations are of
particular significance. Implementation issues include limited decision-
making autonomy, inadequate participation opportunities, poor dia-
logue and design, transparency challenges, early involvement deficits,
perceived unfairness, and complexity in information dissemination.
Acceptance issues, legal frameworks, and locally relevant topics also
present barriers, such as incompatibility with local tourism, health
concerns, quality of life, and environmental protection. Additionally,
there are systemic issues like the lack of public benefit, deep-rooted local
conflicts, and loss of trust towards authorities and experts. These deficits
highlight the need for improved participation processes that address
individual roles, ensure effective implementation, foster acceptance,
and consider local relevance.

This study addresses several significant gaps in the current under-
standing of public participation in energy transitions, offering novel
insights into both theoretical and practical challenges. Firstly, the re-
view identifies the persistent barriers that hinder effective participation
in such transitions, including power imbalances, late-stage engagement,
and insufficient transparency. Secondly, it emphasizes the need to
integrate participation processes across different scales—local, regional,
and national—highlighting how diverse institutional frameworks affect
public involvement. Thirdly, the study critically evaluates the potential
of participatory approaches to enhance procedural justice and legiti-
macy, beyond mere instrumental benefits. By systematically analyzing
134 case studies from Austria, Germany, and Switzerland, it sheds light
on the often-overlooked dynamics of localized opposition, constructive
dissent, and learning processes within participation frameworks.

Some of the key research questions guiding this study include: What
are the most common barriers to effective public participation in energy
transitions? How do institutional and procedural differences across
countries influence participation outcomes? What role does the
conceptualization of procedural justice play in achieving more inclusive
and equitable participatory processes? By addressing these questions,
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the study aims to provide actionable recommendations for designing
participation strategies that are both context-sensitive and theoretically
grounded. Ultimately, it seeks to contribute to the broader discourse on
energy democracy by identifying pathways to more inclusive and im-
pactful citizen engagement in the energy transition.

2. Theoretical background: conceptualizing participation in
energy transitions

Research on the social acceptance of renewable energy infrastructure
has long emphasized that public support for such projects is not only
dependent on the characteristics of the project — e.g. its design, the
technology used, etc. — but also on the implementation process [4,5],
and in particular the way in which affected societal actors and their
interests are integrated [6]. However, the empirical findings on whether
and how participation helps to successfully realize the infrastructure
projects necessary for the energy transition are fragmented and incon-
sistent. While many studies have documented the fact that early
involvement and participation matter, it is unclear whether and under
which conditions participation is in fact conducive to social acceptance
and successful implementation processes.

The author argues that one important reason for this inconsistency is
that existing research varies considerably in how it conceptualizes
“participation” and “inclusion”, and systematic comparisons between
different types of participation are rare [6,7]. This conceptual ambiguity
has constrained the analytical clarity of theoretical and empirical ap-
proaches to citizen participation [8]. Aitken et al. [9] posit that the
conceptual complexity of public participation empirically results in a
variety of “engagement methods” which, however, predominantly focus
on consultation and awareness-raising. Furthermore, previous research
offers limited insight into the effectiveness of different modes of political
participation, specifically what a successful “community engagement
plan” [10] should entail.

Moreover, participation can be studied from the perspective that
“good” participation increases acceptance, but also from the viewpoint
that democratic deficits in energy transition projects are an important
reason why many projects fail. This research argues that these are not
just two sides of the same coin. Put differently, while participation
deficits may trigger opposition to a project, it is not evident that
avoiding these deficits generates acceptance. Rather, while people might
consider some procedural aspects as a requirement for accepting a
certain project, these aspects might not be enough to make an undesired
project acceptable to them (see Ref. [6]).

Beyond that point, public participation in energy transitions can be
analyzed through different scholarly perspectives, each emphasizing
distinct aspects of involvement. Policy studies view participation as a
top-down process, enhancing policy legitimacy and acceptance but often
lacking deeper democratic engagement [11-16]. Transition studies take
a bottom-up approach, highlighting community-driven empowerment
and participatory governance in decentralized energy projects [11,
17-20]. Planning studies focus on collaborative and iterative partici-
pation, emphasizing stakeholder dialogue and consensus-building,
particularly in regional planning [21-24]. Meanwhile, science and
technology studies (STS) conceptualize participation as co-creation and
co-design, integrating diverse expertise in innovation processes, such as
citizen science and participatory technology assessments [25-31]. This
review prioritizes policy and planning perspectives, while acknowl-
edging that elements of emancipatory and co-creative participation exist
within structured participation procedures, such as planning workshops
and citizen-led initiatives. The discussion will analyze how these aspects
emerge in empirical findings and their relevance in addressing partici-
pation deficits in both research and practice.
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2.1. Spotlighting procedural justice as the guiding light for energy
democracy

Procedural justice is a key element in ensuring democratic legitimacy
and equitable participation in energy transitions. It emphasizes trans-
parency, inclusiveness, and fairness in decision-making, ensuring that
affected communities can meaningfully engage in shaping energy pro-
jects. Various scholars define procedural justice as the way individuals
and groups are included in decision-making and their ability to influence
these processes [32]. Jenkins et al. (date) emphasize the importance of
equitable procedures, ensuring that all stakeholders can participate
without discrimination and have access to decision-making processes
[33,178]. This is achieved through local knowledge mobilization,
greater information disclosure, and institutional representation.
Accordingly, procedural justice is often categorized into three key di-
mensions: information provision, inclusiveness, and participation [34].
In concrete terms, this means that communities must be involved in
decision-making, be given fair and informed consent opportunities, and
be consulted genuinely in environmental and social impact assessments
[351.

Assessing procedural justice in participatory processes requires
addressing who is included in decision-making, whether vulnerable
groups are represented or excluded due to elite dominance, and whether
decision-making frameworks integrate diverse knowledge systems to
address injustice [36]. From an outcome perspective, procedural justice
manifests in people’s satisfaction with decisions, perceptions of fairness,
and support for authorities [37]. A deliberative approach to democratic
processes suggests that participation should foster diverse perspectives,
encourage learning, and allow people to challenge or refine their beliefs
through practical reasoning [38]. Based on these theoretical founda-
tions, procedural justice in participatory processes can be analyzed
through three primary aspects: transparency and accountability,
reflexivity and inclusiveness, and fairness in decision-making [39].

In the context of utility-scale wind energy planning, procedural
justice is assessed through four core dimensions [2].

1. Participation — A just procedure ensures representation of all
affected groups. For example, participatory processes should be held
in accessible locations, in local languages, and structured to facilitate
broad community inclusion.

2. Information — Public notification must be affordable, timely, and
provided through neutral intermediaries. Systematic efforts should
identify and address knowledge gaps that are relevant to decision-
making, ensuring that both decision-makers and the public have
equal access to essential information.

3. Decision-Making — A fair process involves consistent and impartial
decision-making. This includes the ability to adjust decisions based
on new information, considering multiple and potentially conflicting
criteria in the process.

4. Local Context — The role of place-based identities is critical in un-
derstanding community attitudes toward wind energy projects.
Policymakers need to recognize the unique spatial, cultural, and
aesthetic factors influencing public perception and acceptance.

Research, particularly in wind energy planning, confirms that fair
and transparent processes are crucial for increasing public acceptance
[40-46]. Studies indicate that individuals may accept energy projects,
even if they initially opposed them, provided they perceive the
decision-making process as fair and inclusive. This challenges the notion
that the ends justify the means in energy infrastructure planning [47].
However, achieving meaningful participation is demanding, as it re-
quires genuine opportunities for communities to influence regulatory
decisions [48, p. 406]. Key expectations include ensuring concerns are
taken seriously, allowing active community involvement, and facili-
tating inclusive engagement.

One of the most significant aspects of procedural justice is the
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integration of local knowledge into planning processes [49] and the
recognition of place attachments and local identities [50]. Additionally,
procedural justice is closely linked to multi-level legal frameworks, in
which different jurisdictional, spatial, and temporal scales influence
how justice is perceived and implemented [33]. Normative assessments
of justice vary across governance levels—at the national level, climate
protection goals and cosmopolitan values often take precedence,
whereas at the local level, homeland protection and communitarian
values play a more significant role [51].

The following review will evaluate how participatory processes
incorporate procedural justice principles, focusing on access, represen-
tation, fairness, involvement, and local recognition. By assessing both
best practices and reported deficiencies, this study aims to offer insights
into how public participation can be effectively designed to enhance
social acceptance and democratic legitimacy.

2.2. Conceptualizing participation by levels of inclusion

Public participation can take various forms and trigger different
acceptance mechanisms. This study adopts a three-dimensional
conceptualization based on Fung ([52], see also [53]).

The first dimension concerns the level of inclusion, similar to the IAP
spectrum of participation (www.iap2.org) (see Table 1). It ranges from
merely informing the public, to consulting them for feedback, to actively
integrating community input, and ultimately to empowering the popu-
lation to make political decisions.

The second dimension relates to the selection of participants. Some
processes are open to all, while others are selective, based on criteria
such as interest, knowledge, or influence. Bottom-up approaches tend to
foster more inclusive participation, whereas top-down processes often
result in more selective involvement. This is due to the fact that, on the
one hand, only certain interested and informed individuals are
addressed, and on the other hand, the offered participation formats
entail structural, cognitive, and habitual access barriers.

The third dimension addresses the intensity of communicative ex-
change, ranging from passive listening to discussions that foster learning,
and even negotiation processes aimed at reaching compromises.

This framework enables a structured analysis of participation,
particularly in terms of procedural justice. By embedding results within
the theoretical framework, the study ensures that participation is
examined not only as a tool for fostering acceptance but also as a
mechanism for learning, co-creation, and empowerment. This approach
highlights both the empirical and normative contributions of partici-
pation in energy transitions.

Building on the structured framework of participation dimensions, it
is essential to consider how participation functions across different

Table 1
Levels of inclusion — the first dimension of public participation.
Level of Conceptualization Examples
inclusion
Information One-sided information about the Information leaflets, website,
project given by the project documentation
owner to the population
Consultation Project developers seek to obtain  Information event with
feedback feedback opportunity, Q&R
Likely also involves more
informal dialogue
Involvement Project developers seek to Population more formally
integrate the community’s involved in the process, i.e.
concerns by involving the through Biirgerrate (citizens’
population in project assemblies) workshops,
development round tables with different
stakeholders
Empowerment The population can make Political decisions made by

political decisions about the final
project

the population (assembly or
ballot vote)
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governance levels in energy transitions. Public participation operates at
local, regional, and national scales, each with distinct challenges and
opportunities for fostering procedural justice and democratic legitimacy
[54-59]. Local participation addresses community-specific concerns
such as landscape changes, health risks, and economic effects, often
through town hall meetings or advisory panels. However, dominant
voices may overshadow marginalized groups, and local interests can
sometimes clash with national strategies [60]. Regional participation
serves as a bridge, coordinating multiple communities and addressing
cross-community issues like infrastructure and resource allocation
[61-63]. While it allows for broader collaboration, ensuring trans-
parency and fair representation remains a challenge. At the national
level, participation influences policies on renewable energy targets and
large-scale planning [64-66]. However, these processes often feel
disconnected from local realities, leading to skepticism and resistance if
public input is not meaningfully integrated. A multi-level governance
approach is crucial for aligning participation across scales, ensuring
inclusivity, transparency, and fairness [67-70].

Participation also plays a key role in fostering social acceptance and
democratic legitimacy. Two theoretical perspectives highlight its
importance. First, incorporating public concerns and expertise leads to
better project outcomes, particularly in smaller municipalities where
consensus is easier to achieve [4,71,72]. Second, the procedural justice
perspective argues that participation has intrinsic value—people are
more likely to accept decisions if they feel heard and treated fairly, even
if all concerns are not fully addressed [6,40,73,74]. Research shows that
transparent and inclusive processes increase long-term trust and
acceptance of energy projects [75]. This reinforces the concept of energy
democracy, emphasizing justice and equity as core principles of the
energy transition [76,77].

At the same time, inadequate participation processes can undermine
public trust and lead to increased opposition, even among initial sup-
porters. If participation appears insincere or ineffective, communities
may feel excluded, leading to resistance—even among those initially
supportive of energy transitions [7,41,74,78,79]. Developers must pro-
actively engage communities from the outset, ensuring transparency and
meaningful influence. Pseudo-inclusion—participation without real
impact—can be more damaging than no participation at all [40,74]. To
prevent conflict, procedural justice must be embedded into
decision-making, allowing for adjustments based on evolving public
concerns [10,73,78,80,81].

These insights underscore the necessity of scale-sensitive, inclusive
participation frameworks that balance local realities with broader policy
objectives. To further explore the complexities of participation, the
following literature review examines key theoretical perspectives,
empirical findings, and existing research gaps in the field [82-86].

3. Methods

For this literature review, the author examined a total of 129
research papers (see Table A3 for a comprehensive overview of all pa-
pers in the appendix).

The collection was compiled via a systematic search on the web
portals Scopus, ScienceDirect, Google Scholar, Web of Science, and
ResearchGate. Where necessary, the author complemented the selection
with a targeted web search to discover specific papers (snowball sys-
tem). The reviewed literature includes a mix of journal articles, book
chapters, monographs, and grey literature, reflecting the interdisci-
plinary nature of the topic (see Table 2). Among the 61 journal articles, a
significant number were published in leading energy policy and social
science journals, such as Energy Research & Social Science (10), Energy
Policy (9), and Renewable and Sustainable Energy Reviews (8). Addi-
tionally, 36 book chapters and 23 reports, working papers, and confer-
ence proceedings were analyzed to capture broader discussions beyond
peer-reviewed publications. The search terms were strategically selected
to capture the diverse aspects of public participation in energy
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Table 2
Type of material.

Journal Articles 61
Energy Research & Social Science

Energy Policy

Renewable and Sustainable Energy Reviews
Utilities Policy

Renewable Energy

Journal of Cleaner Production

Others 23
Book Chapter 36
Grey Literature (Reports, Working Papers, Conferences etc.) 23
Monography

Scientific Anthology 1

=

transitions. Key terms included “energy transition,” “public participa-
tion,” “energy democracy,” “energy justice,” “civic engagement,” and
“procedural justice.” The focus was on participatory procedures in the
context of renewable energy projects, grid expansions, nuclear waste
management, and fracking. The author coded the energy types investi-
gated in the papers during the process. In two cases, the energy type
could not be specified because the papers were theory-based. 39 papers
did not focus on a specific energy type but looked at renewable energy
infrastructure in general. The two most frequently encountered cate-
gories were wind energy with 41 cases and grids with 40 cases. Other
types of energy were dealt with significantly less, such as solar power
(15 cases), biogas (7 cases), geothermal energy (5 cases), hydropower (3
cases), nuclear waste (2 cases), and fracking (1 case).

The search was structured by three essential criteria. First, the author
focused on the three countries Austria, Germany, and Switzerland. The
selection of these countries was primarily due to the fact that all three
share a common language, thus facilitating the research process. Thus,
the majority of the reviewed literature is in German (77 studies, 52 in
English). Despite this shared language, however, the countries differ
substantially in their institutional and constitutional structure, meaning
that the ways in which they seek to undertake participatory procedures
could differ significantly. This is quite interesting, as despite the fact that
each country is pursuing a fossil-free energy agenda including a central
strategy to expand renewable energies, the differences in how each of
these strategies are implemented could yield insights for the relationship
between public participation procedures and energy transition policy
implementation more broadly. The selection also reflects the countries’
overlapping institutional and constitutional frameworks. While differ-
ences exist in governance structures, similarities in energy policy stra-
tegies are evident, driven partly by shared obligations under European
Union legislation, such as the Aarhus Convention. These countries
exhibit comparable approaches to public participation in energy tran-
sitions, emphasizing inclusivity, transparency, and fairness across na-
tional, regional, and local levels. The literature highlights alignment in
strategies aimed at expanding renewable energy, driven by policies like
the EU’s Renewable Energy Directive, which harmonize practices across
member states [87-90]. In this literature review, the author acknowl-
edges variations but focusing on overarching patterns that resonate
across institutional contexts. Participatory procedures in these nations
reflect not entirely divergent, but interlinked dynamics shaped by
shared legal and policy frameworks. The empirical analysis thus cap-
tures both convergences and divergences, shedding light on best prac-
tices and areas for improvement in fostering more inclusive
participatory energy transitions.

Of course, it is also true that several other European countries are
implementing central strategies to facilitate the energy transition.
However, another reason for our choice was the fact that these countries
have been extensively researched, especially with regard to participa-
tion and inclusion. To achieve a comprehensive overview that includes
all the relevant studies in a specific area, it is important to capture a
large amount of research. While the author is aware of the fairly
different policy regimes in Austria and Switzerland, the specific policy
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conditions are negligible in the context of our research topic, as no
significant differences exist regarding participation incentives and
strategies in national, regional, and local energy policies. Crucially, no
limiting factors for participation exist that would impact comparability.
Some studies from other regions around the world were also included.
This allows us to integrate overall insights into participatory energy
transitions from outside the case and/or country studies, enabling us to
conduct comparisons with the core dataset and thus present unique
findings on core principles and procedures of energy participation. The
author has chosen only those papers which have an outstanding impact
on research, promising the most decisive results (e.g. citation rates).

The distribution of spatial levels in the reviewed studies reveals a
strong emphasis on national (50) and regional (36) contexts, indicating
that most research on public participation in energy transitions focuses
on governance frameworks and decision-making processes at higher
administrative levels (see Table 3). The regional category reflects cases
in which studies specify a federal state, highlighting the role of subna-
tional governance in shaping participatory processes. In contrast, local-
level participation (9 cases)—in which a specific town or municipality is
mentioned—appears less frequently. This suggests that while local
engagement is crucial, it may be underrepresented in the literature or
integrated into broader regional analyses. Global (7) and European (7)
studies reflect international comparisons or supranational governance
influences, such as EU energy policies.

The time period for the selection of papers ranges from 2012 to 2023.
The distribution of publication years reflects the increasing academic
focus on public participation in energy transitions, particularly since
2012 (see Fig. 1). The peak in 2017 and 2018 indicates a surge in
research interest, likely driven by global energy policies and climate
commitments. The decline in 2022 and 2023 may reflect shifts in
research priorities or delays in publication rather than diminished
relevance.

In Germany, the decision to initiate the Energiewende was made in
2011; in the same year, a similar policy process started in Switzerland as
a reaction to the Fukushima nuclear accident, resulting in the Energy
Strategy 2050. In Austria, an obligatory introduction of European en-
ergy directives was confirmed in 2009 and 2020, aiming to expand re-
newables and reduce greenhouse gas emissions. The author can
therefore conclude that all three countries are pursuing the same energy
transition path, mainly based on policies to expand renewables. Op-
portunities for participation were created by the subsequent roll-out of
concrete strategies and measures. The data collection period thus covers
the essential processes of the Energiewende in all three countries. It also
reflects the release dates of existing studies on this issue.

Second, the author has the types of energy context in which partic-
ipation procedures are initiated, mainly related to renewable energies
and grid expansion (see Fig. 2). This mirrors the essential measurements
of the Energiewende in Austria, Germany, and Switzerland on the one
hand, and illustrates the practice of public participation in the planning
of energy facilities on the other. The author also covers some other types
of energy infrastructure such as nuclear waste management and frack-
ing, because some research studies also included aspects of these
technologies.

Third, this study focuses on public participation in energy transi-
tions. Therefore, the range of participation formats covers dialogues,
information events, town hall meetings, working groups, and referenda
as the most common procedures in energy transitions. The overview of

Table 3

Spatial levels represented in the studies.
National 50
Regional 36
Local 9
Global 7
European 7
Not defined 5
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Fig. 2. Types of energy included in the evaluation.

participation methods highlights the diverse approaches used to engage
the public in energy transition processes (see Table 4). The most
frequently cited methods include surveys, opinion polls, and informa-
tion events (19 each), followed closely by round tables (16), online in-
formation (15), and workshops (12). These methods indicate a strong
emphasis on information dissemination and structured dialogue as key
tools for public engagement. Other commonly used formats, such as site
visits, consultations, and mediation processes (11 each), reflect efforts to
enhance transparency, address conflicts, and facilitate citizen input.
Meanwhile, participatory approaches like citizen conferences (10) and
public hearings (6) underscore the role of formalized deliberative fo-
rums in decision-making. Less frequently cited but still notable are
financial participation (6), citizens’ initiatives (5), and legal objections
(3), which illustrate the range of influence mechanisms available to the
public—from advisory roles to direct legal action. Additionally, digital
participation tools such as online platforms, comment functions, and
social media debates signal a growing reliance on digital engagement.

Table 4

Most frequent participation methods.
Surveys/Questionnaire/Opinion Polls 19
Information Events 19
Round Tables 16
Online Information 15
Workshops 12
Site Visits/Excursions 11
Consultations 11
Dialogue Formats 11
Mediation/Negotiations/Conflict Management 11
Citizen Conferences 10
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Table 5
Overview of research categories for the literature review.
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Basic information
Project topic
Case study area
How is participation/inclusion conceptualized?
How is participation/inclusion measured?
Research design I: causal/observational
Research design II: quantitative/qualitative

Form/depth of participation
Manipulation/therapy
Informing/consulting/inclusion/empowerment
Acceptance and attitude analysis

Degree of information/knowledge query

Protest analysis/discourse analysis/decision analysis
Legitimation

Effect of participation

Mechanisms identified

Explanations for non-findings

Challenges/conditionalities identified

Target groups

Methods/forms of participation

Responsibilities: host and funding
Type of study

Empirical analysis/meta-study Different levels combined

Conceptualization of types of participation

What is the most inclusive level used in the process?

Form of energy
Wind/electricity storage/grids/lines RE & infrastructure
in general/solar/biogas
Geothermal energy/hydropower/nuclear (waste)/
fracking

Participation deficits

Acceptance

People/roles (expressing and asserting one’s own opinion/perception of/trust in official, external actors/expectation of
participation/group of people involved)

Implementation (lack of scope for decision-making/lack of opportunities for participation/access/implementation/dialogue
deficits/transparency and early participation/fairness/information/complexity

Legal framework for participation projects

Locally relevant issues/restrictions

Participation practice
Implementation of participation (top-down/bottom-up)
Various participation formats
Stakeholder participation
Participation standards
Financial participation
Conflict management/avoidance

However, these typical participation formats are not transferred to
the system of categories used for coding, because it is more appropriate
to use the most common levels of citizen participation for measuring the
effects of participation on the influence and power of citizens, and more
general participation categories such as participation in decision-
making. Notwithstanding, the author takes the specific formats of
participation such as dialogues into account when it comes to analyzing
and evaluating participation practices in detail. With this selection and
division of types of participation, the author is effectively covering the
full range of the most crucial influencing factors (see Table A2 for a
comprehensive overview of all research dimensions in the appendix).

In summary, the empirical material concentrates on public partici-
pation and the different forms it can take on, including protests, di-
alogues, and consultations. There is a focus on various renewable energy
sources, primarily on wind energy, expansion of electricity grids, solar
energy and hydropower. Different steps of the process are covered, like
the project planning, the approval, and the construction of renewable
energy facilities. The German experience is in focus, but different levels
are covered, from the European to the local level. Different scientific
approaches are used, including case studies and literature reports.
Recommendations are given, participation methods are evaluated, and
limiting factors are explored. The empirical material deals with different
dimensions, such as the social, legal, spatial, environmental, democratic
or policy dimension. Other topics discussed include acceptance, con-
flicts, and decision-making. Further down, these categories will be
broken down more and extended upon.

The data from all the papers were analyzed using the analytical
strategies of coding and qualitative content analysis [91-98]. Coding the
data was done using the MAXQDA analytical tool. The author has
combined an open coding scheme provided by Grounded Theory with
more the deductive process of building coding categories, derived from
the concepts of qualitative content analysis and top-down coding
(structural and descriptive coding styles) [99-105]. Thus, the category
system for analyzing the data was derived both from a range of pre-
determined categories of research objectives from literature, and from

specific aims of this review study (comparison of research results on
participation). These meta categories were developed from the theo-
retical and empirical literature on participation in energy transitions
(see previous section) as well as from the comparative research
perspective. Table 5 lists the categories used to structure the research
dimensions of the analyzed studies (see Table Al for a comprehensive
overview of all categories in the appendix).

For the first two categories “levels of citizen participation” and
“participation categories,” the author has compiled the most important
dimensions of participation in energy transition contexts from the
literature. The third category “types of energy” maps common renew-
able energies, supplemented by power grid infrastructure, nuclear waste
management, and fracking (see Fig. 2).

These are primarily the result of the energy types found in the papers
analyzed. The third dimension “practices of participation” is a combi-
nation of categories from participation research (“top-down (invited)
participation” and “bottom-up (invented) participation”") and the more
specific types and implementation of participation to be found in energy
transitions (“standards of participation practice,” “financial participa-
tion,” “management and prevention of conflicts”) (see Fig. 3).

1 Invited spaces of participation are those structured and sanctioned by
governments or institutional actors to include citizens in decision-making
processes. However, these spaces often serve as controlled arenas in which
participation is limited to predefined frameworks, reducing the potential for
marginalized groups to exert meaningful influence over the decision-making
process. Invented spaces of participation, in contrast, emerge from grassroots
initiatives and collective actions of civil society to challenge existing power
structures, creating alternative platforms for engagement that prioritize the
voices of those typically excluded from formal decision-making processes.
While invited spaces are often framed as democratic innovations to enhance
participation, they may reinforce hierarchical control and limit dissent, whereas
invented spaces enable more radical forms of political agency, allowing com-
munities to contest exclusionary policies and advocate for substantive social
change.
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Fig. 3. Additional categories included in the evaluation.

Finally, the fourth dimension of “deficits of participation” is a
particular focus of this review. All the categories are derived from the
analyzed data by open coding, as this dimension is not consistently
evaluated and standardized in research. Moreover, as this study aims to
cover a broad range of limiting factors in participation, no data on this
issue should be left out in coding. The author has generated five overall
categories under which the deficits and negative aspects of participation
can be subsumed (“personalized individual influences and specific role
models,” “implementation,” “acceptance,” “legal framework of partici-
pation initiatives and strategies,” “issues of local relevance™).

The main challenge in the coding process was that a very wide va-
riety of descriptions of one single issue could be found in the data. This
broad range and the manifold content-related expressions of types and
practices of participation are hard to cover with one umbrella term. To
limit the number of categories, the author decided to follow a more
restrictive mode of selection by using the deductive coding style. The
author therefore filtered for the relevant passages to allow a classifica-
tion of the research directions and topics analyzed in the papers.
Another problem lay in the further description of meaningful passages
that make evaluations of the issues possible. To give an example, the
author can classify one study as analyzing working groups in partici-
pation procedures. However, the author aims to ascertain the types of
working groups and forms of specific participation, collaboration, and
inclusion covered while also understanding the assessments derived by
the author that enable us to evaluate this participation practice. This can
be challenging if the content cannot be brought down to a common
denominator in terms of our categories and the objective of this review.
The author has dealt with this problem by retaining the large variety of
descriptions in our selection of passages, ensuring that the author
summarizes the contents in the best way without shortcutting and
limiting the information value. See Table 6 for an overview of the most
important categories used for coding (for the complete coding scheme
see the code book in the appendix).

2

4. Empirical analyses

This chapter delves into the empirical analyses of public participa-
tion in energy transitions, focusing on how different levels of citizen
involvement are manifested and evaluated in various studies. The
analysis begins with an examination of the different levels of citizen
participation, which range from simple information dissemination to
more involved processes like consultation and co-decision-making.
Following this, the author analyzes the conditions and effects of
participation as evaluated by participants and respondents in research
studies. The author then goes on to provide an overview of the most

common practices of participation and put a specific focus on the eval-
uation of participation deficits.

4.1. Levels of citizen involvement

The levels of citizen participation found most often in the examined
papers are consultation and informing, as found 54 times and 50 times
respectively. In 42 cases, the type of participation could not be specified
(see overview in Fig. 4).

Consultation is conceptualized as both formal and informal in the
papers [56,106-113]. Some papers show possible event types which are
seen as an important basis for participation [114] and can include many
different stakeholders [108,115]. One event type that occurs frequently
is different dialogue formats with various actors, such as citizens,
stakeholders, and experts [56,112,116-122]. Other formats for
including feedback from citizens are citizen forums [113,122-124],
group discussions [123,125,126], citizen questionnaires and surveys
[120,121,127,128], and question and answer sessions [118]. Further
examples are round tables [56,117,119,121,122], workshops [56,116,
118,129], joint conflict management [124], mediation [117,118], and
citizen conferences [56,118]. Another format is contact groups that
include participants who can contribute local knowledge [130]. Of those
papers that study the effects of consultation, 19 find mixed results [42,
107,111,112,114,115,120,125-127,129,131-137], while 10 papers
find a positive effect [121,123,130,138-144], and 9 papers a negative
one [56,108,116,119,128,145-148].

Informing is also often listed as a step in public participation, and
frequently as the first step [42,106,107,137,149-151]. It can be formal
or informal [106,107,116,152,153]. Informing can happen online such
as via websites [116,120,125,132,154], in print media like newspapers
or flyers [120,121,125,132,154], or in person. In-person events include
general information events [114,120,121,129,132,147,153,155,156]
and information markets [117,125]. Other formats mentioned are press
coverage, reports by planners [9], and visits to plants [120]. Some ar-
ticles underline the importance of early information [116,136,145,157,
158] and that this can create trust and transparency [122,159]. While
four studies find a positive effect [121,150,155,160], 15 studies find
both negative and positive effects when informing is used [42,107,114,
115,120,125-127,129,132,135-137,152,153], and 12 studies find a
negative effect [116,119,145,147,148,154,159,161-165].

Inclusion appeared the third most with 26 findings. Some articles
mention examples like negotiations with different stakeholders [122,
134,166], advisory boards [126,134], and energy labs [144,167]. There
are also many ways to actively include citizens, like citizen forums
[122], future workshops [134], and online participation platforms
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Table 6
Numerical summary of the most important categories.

Category Number of articles
Case study area
Germany 94
Europe 15
Global 10
Switzerland 7
Austria 6
Research design: quantitative/qualitative
Qualitative 53 54
Mixed 29 = Informing = Consultation  ® Inclusion @ Empowerment - Manipulation
Quantitative 13
Effect of participation . . L
Mixed M Fig. 4. Levels of citizen participation.
Positive 26
Not clear 23 or co-design [157,167,168], meaning the involvement of citizens in
Ezﬁgzsﬁﬁe J ilg deliberative processes of opinion formation [167]. Three studies find
Form/depth of participation inclusion to have a positive effect [140,144,166], one study finds a
Consultation 54 negative effect [161], and eight studies find both positive and negative
Informing 50 effects [42,107,115,126,132,137,168,169]. Most studies find no clear
Inclusion 26 effect or make no conclusive claims [6,113,122,134,137,151,156,157,
Empowerment 9 167,170,171]
Manipulation/therapy 5 > . 3 . L . i .
Further level of analysis Besides co-design, co-decision-making is also possible, i.e. decisions
Acceptance and attitude analysis 56 are delegated to the citizens [168]. This falls under the category of
Protest analysis 20 Empowerment, which was found in nine cases. Tools for empowerment
;?fégﬂ::‘;ﬁi;:gsm 1; include direct democratic tools like popular petitions (Volksbegehren),
Decision analysis 8 referenda (Volksbefragung), and popular votes (Volksabstimmung) [168].
Form of energy An illustrative example of this is the Swiss popular vote on the energy act
Wind 40 (Energiegesetz) in 2017 [172]. Another example of empowerment is the
Electricity storage/grids/lines 40 changing of laws and acts following protests [173]. In four studies, this
RE and infrastructure in general 39 . s
Solar 1s was found to have both negative and positive effects [6,115,168,169],
Biogas 7 while one study found positive effects [140]. The positive effects of
Geothermal energy 5 empowerment are more support for the project [6] and a higher-quality
Water 3 planning process [115].
gﬁi}:ﬁ (waste) i With five codings, Manipulation/therapy appeared the least. One of
Fracking 1 the few examples of manipulation can be found in Ref. [174]. The re-
Type of study searchers examine a solar energy project in Shenzhen, China in which
Empirical analysis 85 government surveys were manipulatively designed. This category also
Il‘fet‘li'smdy fg covers alibi participation [42]. Therapy was found in cases in which
nclear . P . . . P

. - project planners offered only limited participation opportunities after
Implementation of participation N
Top-down 41 protests, or when the project was already at an advanced stage [165].
Bottom-up 33 In conclusion, the analysis reveals that consultation and informing
Participation practice are the most common forms of citizen participation in energy transi-
Participation standards 48 tions, yet their effectiveness varies widely (see Table 7). While these
Conflict management/avoidance 31 . . .
Various participation formats 27 practices can promote dialogue and transparency, their outcomes are
Stakeholder participation 23 often mixed, highlighting the need for more meaningful and well-
Financial participation 22 designed engagement strategies. Inclusion and empowerment, though
Participation deficits . less frequent, offer greater potential for fostering acceptance and legit-
Implementation/dialogue deficits 19 imacy, but their success apparently depends on careful implementation.
Transparency and early participation 18 ’ :
Acceptance 16
Perception/trust in official external actors 16
Expressing and asserting one’s own opinion 15 4.2. Conditions and effects Of participation
Locally relevant issues/restrictions 15
Legal framework for participation projects 14 . .. .. .
Group of people involved 1 In the followmg,' the author explores the ernp'lrllcal ﬁn(limgs on p}ﬂ?hc
Lack of opportunities for participation/access 8 acceptance and attitudes towards energy transition projects, a critical
Fairness 7 factor for the success of such initiatives. Across the examined studies,
Expectation of participation 5 various definitions and dimensions of acceptance are identified,
Lack of scope for decision-making 5
Information/complexity 4

Table 7
Effects identified by level of citizen participation.

[132]. Further formats are round tables, town hall meetings, and plan-

Levels of citizen Effects identified

ning cells [120]. This kind of participation can be both formal and participation — - .

informal [107,113]. In order for the results to be accepted, it is impor- Positive ~ Negative ~Mixed  Unclear  Total

tant that citizens and communities participate directly [6,156]. When Informing 4 12 15 19 50

goals are supported by a wide range of citizens, they are more likely to Consultation 10 9 19 16 54

be accepted [157]. Another relevant concept is co-production [115,167] Inclusion 3 ! 8 1 26
Empowerment 1 0 4 4 9
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reflecting the complexity of how acceptance is conceptualized and
measured. The author shows the different factors influencing accep-
tance, such as the design of participation processes, the attributes of
specific projects, and individual socio-demographic factors. Addition-
ally, the author addresses the role of information dissemination, pro-
tests, and legitimacy in shaping public attitudes toward energy
transitions.

Studies that deal with acceptance and attitudes are found the most
with 56 cases. Different definitions of acceptance can be found: one
study describes it as acceptance of a licensing procedure and of the result
(the decision) as fair and appropriate [160]; other authors claim that
acceptance means that procedures are accepted but not necessarily their
results [152,175]. Attitudes towards energy transition projects,
including acceptance, can be uncovered by involving different stake-
holders in participation procedures [127] and looking at their argument
patterns [176] or forms of communication [177].

The papers also conceptualize acceptance in different ways. One
approach differentiates between four dimensions: acceptance can be
negative or positive, active or passive. It can thus have four forms:
endorsement, active commitment, rejection, and resistance [120,121,
125,178]. Another central conceptualization focusses on three di-
mensions, namely social, market, and community acceptance
[178-181]. A further concept divides it into three forms: acceptance of
renewable energies in general, acceptance of specific renewable energy
types, and active acceptance [120].

For the energy transition, acceptance and support from all parts of
society are needed, which makes participation relevant [167]. But re-
sults concerning the effect of public participation on acceptance are
mixed. While some authors see a positive relationship between public
participation and acceptance [6,137,144,182,183], opponents see the
risk that it could create worries and fears (see literature review of
[1371). Participation is not seen as a guarantee of acceptance [114,184,
185].

In the papers analyzed, many factors are identified that influence
acceptance. These factors can be grouped into different categories.

- Design of participation processes: opportunity for local community
input [6,151,186], possibility for feedback [180], fairness and justice
[120,175,187], trust [111,120,122], transparency [120,122,151],
mechanisms for information about participation possibilities, tech-
nology, etc. [120,151,175,188]; degree of influence/self-efficacy
[111,175,178,185,187], dialogue-oriented formats, early inclusion
[113], responsiveness [151].

- Attributes of the project: economic participation [6,180], insight into
the necessity of the project [178,185,189], utility [185], identifica-
tion with the project [178,185]; economic [179,188], visual [179,
189,190], and environmental impact [6,179,190]; positive public
image [180], positive risk-benefit balance [178], geographical and
technological characteristics [120,191], perceived side effects [191].
[6] sees these attributes as more important than the design of
participation.

- Individual factors: socio-demographic factors (age, education, etc.)
[179,188], political position, exposure to renewable energy infra-
structure [179], acceptance prior to participation [171], acceptance
of specific forms of RET [120].

Besides this, several studies underline the role of the level of infor-
mation in acceptance. Some studies find that excess information con-
cerning program disadvantages as well as alarming reports have
negative effects on acceptance [192]. According to another paper [163],
public acceptance is high when there are very low levels of information,
while too much information can damage the level of public acceptance.
When the level of uncertainty is high and knowledge is low, there is a
general optimism about the project [181].

Another analysis level is protest analysis, which was found 20 times.
Protests in the context of energy transition projects can occur when there
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is no willingness to compromise or negotiate [123]. Many of these
studies [123,133,153,154,165,174,176,177,189,193-195] focus on
local case study areas such as specific nature reserves [154], rest areas
on highways [133], or villages [174]. A special form of protest that was
found in the authoritative context of China was defensive participation,
which involves communities participating in order to defend their in-
terests [174]. The studies find that protests have different effects. In the
examined cases, protests led to readjustments in climate policy and a
slowdown of the energy transition [194], legislative changes in the area
of energy grids [173], and delays in the expansion of energy trans-
mission grids [196]. Furthermore, when protesters are able to establish a
hegemonic discourse and significant media coverage, they can influence
political decisions [197]. Despite these possible effects [133], asserts
that protests should not merely be seen as an obstacle but also as having
a constructive dimension.

Legitimacy analysis plays a role in 11 studies. The different types of
legitimacy examined in the studies are output legitimacy [56,131,146],
input legitimacy [56,131,146], and throughout legitimacy [56,116].
Legitimacy is seen as one of the factors for successful public participa-
tion in energy transitions [126,134,138,198]. At the same time, de-
cisions can also be legitimized through public participation [159].
Legitimacy can be created through consultation and discourse with
different stakeholders [56,126]. Other factors in creating legitimacy are
the inclusion of spatially specific aspects [199], appropriate participa-
tion measures [126], innovation, and the relevance of results [200].

Decisions were analyzed in 10 cases. These papers deal with public
participation in decision-making processes [6,127,131,164,187,197].
The inclusion of both the public and decision-makers can be helpful for
finding community-based solutions [127]. Public participation enables
citizens to supply information that is relevant for decisions [131] and
enables procedures to be designed more fairly, which can lead to more
acceptance [187]. Besides this, the public can also influence political
decisions through protests [197].

Discourse analyses were found the least often, in nine papers. Some of
the studies focus on discourses around conflicts and protests [153,158,
195,197,201], and concern the local level [108,153,158,195]. One
study investigates whether discourses change through participation —
which could not be observed [108] — while another also looks at the
discourses of supporters [195]. To study discourses, researchers focus
for example on the representation of discourses in the media [158,202],
on citizen initiatives [197,202], or local authorities [202].

Finally, the types of energy play a decisive role as the fundamental
pillars and framework-building conditions for participation in energy
transitions. The distribution of the individual forms of energy aligns
with the distribution of the categories in general: for all energy types,
consultation and informing were carried out the most. While for most
energy types top-down and bottom-up strategies were balanced, for
energy grids, top-down strategies were mostly used. Whether the effect
is negative or positive is also fairly balanced. The exception are studies
about general renewable energy infrastructure, which see negative ef-
fects in only two cases but positive effects in 10 cases.

In summary, the results show that while participation can positively
influence acceptance, it does not guarantee it. The impact of participa-
tion is often mixed, with outcomes heavily dependent on the design and
implementation of the participatory processes. Furthermore, the level of
information provided, the management of protests, and the perceived
legitimacy of the processes play crucial roles in shaping public attitudes.
These findings underscore the need for carefully crafted participation
strategies that consider the diverse factors influencing acceptance in
order to achieve broader support for energy transition initiatives and
policies.

4.3. Practices of participation

The concrete practices of participation are probably the most deci-
sive factor in successful energy democracy. The following analysis
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categorizes the different actors involved in participation processes and
explores the effectiveness of their approaches, with a particular focus on
how top-down and bottom-up strategies are employed and their
respective impacts on public participation. The author also discusses the
standards of participation practice, the role of financial participation,
and the management and prevention of conflicts in these projects.

Top-down participation was coded 41 times in the papers. It is carried
out by various different actors that can be grouped into different
categories.

- Industry actors such as operators [129,132,137,139,193], project
managers [114,147,161,173], and project sponsors [118,124].

- Political and administrative actors like members of public adminis-
tration [124,147], local government actors [119,161,164], legisla-
tors [139,173], municipalities [193,203], state approval and
planning authorities [110,118,193], federal states [124,169], and
public agencies [106,123,124,167].

- Actors from civil society such as scientists and researchers [124,
129], civil society organizations [124], environmental and consumer
protection organizations [117,119], and citizen initiatives [117].

In some cases, this type of participation is required by law [106,110]
and is thus part of formal planning processes [110,118,185]. Examples
include the German regional planning procedure (Rau-
mordnungsverfahren) and planning approval procedure (Planfest-
stellungsverfahren) [142]. These processes can be informal as well [110,
118].

The role of the public in top-down participation is more passive
[203]; it includes publishing plans [145,146], consultations [145,184],
speaker events [204], hearings, conciliation [184], opinion surveys,
round tables [137], online feedback [146], elections, and passive
membership in organizations [203]. An illustrative example is the
Arbeitskreis Windenergie (working group on wind energy) in Saxony,
Germany which was founded to respond to citizens’ protests. It includes
supporters and opponents of wind energy, regional planners and the
region’s district office [170]. Top-down formats were most frequently
found to have a negative effect [56,108,128,146,147,161,162,164,192],
followed by a mixed effect [114,127,129,132,136,170,185], and an
unclear effect [110,117-119,148,173]. Only three studies identified a
positive effect [123,139,142].

Bottom-up participation was coded less often than top-down partici-
pation (33 times). Bottom-up participation was mostly instigated by
citizen initiatives [145,154,169,193,195,205], interest groups and local
newspapers [206], protesters [194], and scientists [125]. At the same
time, citizens and citizen initiatives are also the target groups [133,169,
189,207]. Citizen initiatives are of especial interest since they enjoy
particularly high levels of trust and can therefore promote greater
acceptance [137].

It is emphasized that “[t]raditional top-down decision-making pro-
cesses are no longer unquestioned and citizens expect to participate in
decision-making processes” ([197], p. 128). Bottom-up formats include
citizens’ forums, future workshops [184], dialogue formats [184,189],
petitions [205], organized interest representation [208], direct demo-
cratic formats like referenda, and participative governance like climate
protection boards [126]. Financial participation is included as well (see
below) [137,209], such as citizens’ energy cooperatives (Biirger-
energiegenossenschaften) [204] and citizen wind farms [137].

Protests can also be seen as a kind of bottom-up participation [184,
194,200,209,210]. In one example, protests in Saxony, in combination
with other factors, made the government readjust its energy and climate
policy and led “to a slowdown of energy-related landscape change”
([194], p. 1). Local protests are able not only to slow down projects but
also to stop them [153]. The most common effect for bottom-up
participation is one that is both positive and negative [115,125,126,
133,137,153,176,186,189,195,211], followed by an unclear effect [174,
208-210,212]. Positive [166,197] and negative effects [154,207] were
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each found only twice.

The category standards of participation practice was coded 48 times.
The most frequently mentioned standard was transparency [117,118,
120,121,126,131,132,135,137,143,152,157,159,168], followed by
fairness [117,126,134,137,157,184,187,198,200,213,214], which has
the potential to increase acceptance [187] and avoid conflicts [214].

Other standards concern the way information is transmitted. The
language should be comprehensible and easy to understand [112,117,
118,139], and information should be accessible [135,157], relevant
[159], independent [157], transparent, professional [152], and include
different arguments [130]. Communication is thus an important factor
in participation as well [122,126,132,157,215].

Another important aspect is early participation and information
[117,120,125,130,135,152,211]. This enables future consumer
behavior to be integrated directly into the process [211], and it makes “it
possible to intensively prepare numerous topics, which would otherwise
be the subject of the regional planning procedure” ([130], p. 8).

Further standards for public participation processes that were
brought up more than once include trust [111,117,120,121,126],
legitimacy [117,134,159,198], participation and communication on an
equal footing [118,125,132,135], consideration of various stakeholders
[117,209,213,215], efficiency [134,198,213], and openness [132,184,
198]; external moderators that are neutral, independent, and profes-
sional [117,120,152,198]; competency [134,198], deliberation [116,
132], an active role by citizens [135,152], neutrality [118,131], and
self-determination and self-efficacy/decision-making power [111,120,
137,182].

Financial participation was coded 23 times. Examples of financial
participation include citizen energy concepts [126] and community
energy systems [216]. In a questionnaire conducted in Ref. [127], citi-
zens also showed a preference for investment models. Factors influ-
encing whether citizens participate in community energy systems
include trust in the community, resistance by the community, environ-
mental concerns, energy-related education, and awareness of financial
participation [216].

There is no clarity about the effects of financial participation and
more research is needed [137]. This is reflected in the coded papers:
whereas most papers find both negative and positive effects [6,42,111,
126,127,135,137,186,203], and four papers find a positive effect [121,
141,166,216], the effect described in four papers is unclear [113,132,
151,209]. Some authors believe that financial participation could raise
acceptance [111,135,141,151,191,193]. When people expect economic
benefits, support is more likely [6] because burdens can be compensated
by reciprocal benefits [135]. Additionally, local financial input can
instill a sense of ownership and commitment to the project while man-
aging varied interests [186]. Some papers also identify problems with
financial participation, such as unfair distribution that can hinder
participation [111], lacking or unsatisfactory commitment to compen-
sation [132], and large, high-risk short-term investments — although
these could be outweighed by the prospect of future gains [6].

Management and prevention of conflicts was coded 31 times. These
papers study, for example, the relationship between public participa-
tion, conflicts, and legitimacy [121,126,129,142,147,148,207,213].
Conflicts can be a barrier to legitimacy [204], but participation can help
to avoid legitimacy deficits [138]. Thus, participation has the potential
to increase acceptance [121] and avoid and resolve conflicts [126,148,
213], although there may also be attempts to prevent conflicts through
manipulation [174].

There are different ways to conceptualize conflicts in energy transi-
tions [148]. divides conflicts into four levels that follow on from one
another, namely the individual level, the level of citizen initiatives, the
media level, and the polarization level. With a focus on decentralized
energy systems, conflict types found by Ref. [125] are conflicts of in-
terest, conflicts of distribution, conflicts of values, cognitive and affec-
tive conflicts, and normative and evaluative conflicts. Conflicts can have
three results: the project is implemented without agreement; the project
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is implemented with a compromise; or the conflict is prevented [173].
One issue is that these conflict studies “tend to overlook the conflict’s
broader context and reduce the reasons behind the protests to a defense
of local interests” ([133], p. 1) when in reality, protests can have a
constructive dimension [133].

Another major topic is the prevention or reduction of conflicts.
Various factors are named, mostly related to the characteristics of the
participation process, such as transparency [110], openness, fairness,
accessibility [207], professional communication, comprehensibility,
expanding participation opportunities, offering visualization and simu-
lations [148], combining scientific expertise with ethical and moral
considerations, combining online and face-to-face procedures [213],
and having sufficient resources [164]. Citizens need to be heard and
taken seriously, and all participants need to have the opportunity to
voice their arguments [148,207]. Furthermore, it is important to detect
conflicts early in order to be able to take them into account in the
planning process [110].

The analysis reveals that top-down participation, while more com-
mon, often leads to mixed or negative outcomes due to its more passive
involvement of the public and perceived lack of influence by citizens
(see overview in Table 8). Bottom-up participation, driven by citizen
initiatives and grassroots movements, has more potential for fostering
trust and acceptance, although its effects can also be varied. The
importance of transparency, fairness, and early involvement emerges as
crucial across both approaches. These findings underscore the need for
well-designed participation processes that balance both top-down and
bottom-up elements, ensuring that citizens are genuinely involved and
their concerns are addressed effectively in order to enhance the legiti-
macy and success of energy transition projects.

4.4. Evaluation of participation deficits

The evaluation of participation deficits in energy transition projects
reveals several key challenges and obstacles that have been identified
through empirical studies. These deficits encompass a range of issues,
from general participation challenges to specific concerns related to the
roles of citizens, trust in external actors, and the implementation of
participatory processes (see overview in Fig. 5 and Table 9).

One significant category of participation deficits is the general
negative or unclear impact of participation, which is noted 16 times
across various studies [107,112,121,134,136,147,148,156,169,177,
181,188,196,199,207,217]. These findings indicate that increased
transparency and early involvement do not always alleviate public un-
certainties regarding planning processes [156]. Additionally, there is
often an inadequate link between informal and formal participation
processes, with formal procedures lacking sufficient opportunities for
citizen engagement [112,136]. The studies largely identify low levels of
participation, ranging from mere information provision to limited
consultation [112,121,134,136,147,148,156]. Many studies note both
positive and negative effects of participation [107,136,169,199].

Another critical area of concern is the expression and enforcement of
citizens’ opinions. This issue, coded 15 times, highlights the disap-
pointment and low acceptance among citizens when their views are not
implemented through participation. This dissatisfaction arises from
factors like late initiation of participation, poor accessibility of plat-
forms, and the public administration’s inability to effectively resolve
conflicts. Specifically, factual participation often starts too late, when

Table 8

Effect of participation and participation deficits by implementation of participation.
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decisions have already been made at previous stages of the process, and
subjective concerns like aesthetic, emotional, and personal aspects are
overshadowed by other issues such as environmental and emission
problems [164]. Additionally, public administration frequently lacks the
resources and competence for conflict resolution, which further exac-
erbates the problem (ibid). These deficits sometimes lead to increased
emotionalization of the participation process [130,168]. However, there
are also contradictory findings regarding these negative effects. In some
cases, despite their opinions not being implemented, citizens still
perceive participation to have positive effects or experience a sense of
self-efficacy [111,203]. By contrast, other findings reveal a general
rejection of the energy transition or signs of the NIMBY (“not in my back
yard”) mentality [130,153,174].

The category “perception of and trust in official, external actors,”
coded 16 times, underscores the challenges of participation. Official,
external actors here mainly refer to local politicians and authorities such
as municipal councils, companies like grid suppliers, and experts such as
planning institutes. Numerous studies identified a loss of trust between
citizens and these official actors [108,111,113,117,137,151,152,168,
203,218]. Trust in stakeholders, including how information and
participation opportunities are assessed in the planning and approval
process, is crucial. A lack of credibility leads to less acceptance [111],
and impacts trust in the political system [215]. Concrete participation
deficits that influence this trust include a lack of citizen influence in
debates due to power imbalances [142,152,158,209], information from
official actors that is perceived as untrustworthy [117], or suspected
unfair and non-transparent practices within an official authority or
company [203]. Moreover, the perception of power imbalances, where
citizens’ initiatives feel overpowered by authorities or companies,
further deteriorates trust [158]. One study also shows that citizens feel
paternalistically restricted by professional expert judgments and insti-
tutional interventions. They want to have an influence on what happens
in their community, and resist processes that are perceived as pater-
nalistic [142].

High expectations of participation, coded five times, reflect the de-
sires and hopes citizens have for their involvement in democratic pro-
cesses. However, these expectations often remain unmet, leading to
disillusionment and decreased acceptance. The findings suggest that
there is a need to manage expectations realistically, because if an
expectation of participation is created that cannot be fulfilled, it leads to
disillusionment and decreased acceptance [117,119,128,193,219]. As a
result, citizens may choose to disengage, and municipal decision-makers
might shy away from introducing new participatory initiatives [119].

The involvement of affected parties, coded 11 times, is another area
in which deficits are evident. Several studies point out that affected
communities and stakeholders are, in many cases, excluded from the
discourse surrounding the planning process. They often struggle to voice
their interests at the right planning stage, largely because factual
participation starts too late, when decisions are already made, or sub-
jective concerns are overshadowed by environmental and emission is-
sues [109,161,164].

Affected communities and stakeholders wish to be better informed
and more involved in the decision-making process [5,114,125], but
barriers such as social inequality [126], unclear roles in informal
participation processes [110], and a lack of intermediary organizations
or trusted citizens [125,208] hinder their meaningful engagement. The
authors of one study highlight the importance of cooperation and

Implementation of Effect of Participation

Participation Deficits

participation L. . . :
Positive ~ Negative =~ Mixed  Unclear  Not Persons/ Implementation ~ Acceptance  Legal Locally relevant
specified roles Framework issues
Top-down 3 9 7 6 4 18 23 3 5 5
Bottom-up 2 2 11 5 2 11 12 3 2 6
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Fig. 5. Total number of participation deficits by category.

Table 9
Participation deficits by levels of citizen participation®.

Deficits Levels of Citizen Participation

Informing Consultation Inclusion Empowerment Manipulation
Not specified 7 6 4 1 1
People/Roles
Expressing and asserting one’s own opinion 5 7 3 2 2
Perception/trust in official external actors 8 5 4 1 0
Expectation of Participation 3 2 0 0 0
Group of People Involved 8 5 4 0 0
Implementation
Lack of scope for decision-making 4 5 2 0 0
Lack of opportunities for participation/access 3 2 1 1 1
Implementation/dialogue deficits 14 11 5 2 1
Transparency and early participation 11 8 4 1 2
Fairness 3 2 2 2 0
Information/complexity 3 3 0 0 0
Acceptance 4 7 3 1 0
Legal framework for participation projects 5 7 2 0 1
Locally relevant issues/restrictions 5 6 3 1 0

@ Note: This overview contains duplications. For example, if a single text addresses multiple categories such as informing, consultation, and expressing and asserting
one’s own opinion, the deficit is counted separately for each category. As a result, the total number of deficits listed here is higher than the overall number mentioned in

the text.

participation on equal terms:

“They must be seen as equal partners who are certain that they will
not be treated worse than the applicant. As witnesses to the proceedings,
trusted citizens’ representatives can help to build trust in the impar-
tiality of the authorities.” ([125], translated from German).

In addition to participation deficits, implementation deficits also
feature prominently, with a total of 59 findings [42,56,109,111-119,125,
126,129,130,132,135-137,139,145,146,158,159,161,164,168,170,195,
196,203,205,209,214,219,220]. These include a lack of decision-making
autonomy, limited participation opportunities, and significant dialogue
deficits. When it comes to the first category “lack of decision-making au-
tonomy” (coded five times), a common issue is tokenistic consultation and
a perceived lack of influence on the part of participants [120,137,145].
Citizens are often invited to provide feedback, yet find that decision
frameworks are inflexible, with little change occurring post-consultation
[145]. There is a strong imbalance in resources, so that companies and
associations dominate the decision-making landscape [119]. The percep-
tion of democratic deficits in the approval process exacerbates these
problems [158]. The “lack of participation opportunities/access” category,
coded eight times, refers to instances in which individuals or groups are
unable to effectively engage in the decision-making process due to barriers
such as limited access to information, insufficient public involvement, and
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ineffective participatory practices [115,164,220]. Social inequality is
identified as the greatest difficulty [126]. Other findings point out that
citizens generally reject “alibi participation” which has no real influence
on the project [151,191].

Dialogue deficits, coded 19 times, refer to obstacles that hinder the
effective engagement of participating individuals or groups in the
decision-making process. Two papers highlight the critical problem of a
general lack of interest in dialogue on equal terms, which undermines
trust and cooperation in participatory processes [125,168]. Another
obstacle is the way in which dialogue participants are selected and
approached [56,126,132]. Issues include the non-representative selec-
tion of participants, such as the tendency to prioritize participants from
metropolitan areas over rural ones, or not including policymakers [56].
The findings also show inconsistent methods for approaching residents
[132]. Additionally, some studies highlight dialogue deficits such as
mistrust in information from official sources, an information lag, lan-
guage barriers, and difficulties in coordinating communication [117].
The digital divide and the lack of appropriate means of communication
are also mentioned as barriers [109]. Furthermore, the formats in which
participation processes are organized have a considerable influence on
their effectiveness and inclusivity, and should enable an exchange of
arguments [116,119,129]. Oftentimes, real participation processes do
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not meet the requirements or expectations of a productive and fair
dialogue, leading to more entrenched conflicts. Local conflicts become
questions of moral principle instead of being resolved pragmatically
[130,195]. Participation processes need to be carefully managed, as they
can otherwise lead to the formation of parallel spaces in which opinions
are formed outside the formal procedural framework. These spaces can
then be instrumentalized by populist actors [42,219]. As an alternative,
“our findings suggest that the activities of wind energy developers and
operators could be complemented by more responsive and deliberative
forms of participation” [42].

Transparency and early involvement, coded 18 times, are critical
factors for successful participation. Two papers note a definite lack of
transparency and early participation [56,116]. Both studies cover
top-down participation processes, with the type and depth of partici-
pation ranging between information and consultation. One paper con-
nects a lack of transparency with the phenomenon of citizens only
demanding participation towards the end of a planning process, when
the opportunities for participation are at their lowest [116]. Many other
findings emphasize the important role of participation at an early stage,
and of transparent information and communication throughout the
participation process [42,109,111,114,115,125,136,151,170,214].

Early participation in planning processes, while essential for trans-
parency and conflict identification, can still lead to frustration and
conflicts due to the lack of concrete information in the early stages and
the nature of democratic procedures [109,125]. Despite these challenges
and the potential for frustration, early participation in planning pro-
cesses is always preferable to appeasement, as it is the only way to build
trust and meet the high demands of citizens for early information, active
participation, and transparency [113,135]. It is therefore important that
citizens are given a transparent explanation of their right to participate
[42,112]. Transparency and early participation can counteract the
perception of democratic deficits, but only if the interests of citizens are
given greater consideration in the participation process [158]:

“These forms of participation should include transparent provision of
information and also the possibility for citizens to state their opinions in
such a way that they can be taken into account in the development and
implementation of wind energy projects.” [42].

Fairness in participation processes, coded seven times, is another
crucial aspect. The findings provide an overview of various reasons that
lead to perceived unfairness in participation processes. Non-
transparency and inequitable access to information due to the digital
divide, for example, were mentioned multiple times [109,114,135].
Other findings address power imbalances, for example when different
villages or communities are affected to varying degrees by a project, yet
each has an equal say in the decision-making process [168]. Addition-
ally, citizens often feel powerless against profit-driven companies [209],
and critics are sometimes accused of rejecting wind power on principle
without serious consideration [114,168]. Imbalances of power and
proceedings perceived as unfair can cause citizens to believe their
participation is merely a formality, with the decision-making power
remaining with higher authorities. In one case, citizens perceive
participation as a process that is not meant to be taken seriously by
companies because of their motive of maximizing profit. This perception
is reinforced by media depictions of a “David versus Goliath” struggle
[209].

The impact of information and its complexity, coded four times, also
plays a significant role in participation processes. Providing information
is not inherently positive and can sometimes have a negative impact on
the acceptance of projects [118]. Additionally, the complexity of
reading materials can make it difficult for those affected to gain an
overview of all the information [139,159].

Acceptance of energy transition projects, coded 15 times, reflects
citizens’ and stakeholders’ willingness to support and cooperate with
these initiatives [115,128,131,135,137,153,157,163,183,185,189,192,
215,218,221]. Local protests against energy transition projects can
significantly impact the success of initiatives, potentially delaying or
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halting them, but are nevertheless considered relevant to the political
process, rather than purely self-serving [153]. Many findings identify
partially or entirely negative effects of participation, indicating that
there is no certainty that increased participation will automatically
result in higher social acceptance [128,137,163,185,192]. More
participation can sometimes increase social protest and reduce accep-
tance due to information about drawbacks or unmet expectations [128,
185,192], while less information might paradoxically lead to higher
acceptance [163]. Multiple studies show that if the necessity of grid
expansion is doubted, participation does not lead to an increase in
acceptance or compromises [135,189,218]. It is therefore emphasized
that acceptance in and of itself should not be the goal of participation
processes [157,189]. In some cases, individual factors that have been
proven to influence acceptance were investigated, such as the accept-
ability of underground cables compared to overhead lines or personal
attitudes towards life satisfaction, climate change, and the environment
[183,221].

The legal framework of participation projects, coded 14 times, refers
to various legal and regulatory aspects that shape and influence the
implementation of participation projects [9,110,113,116,117,127,152,
156,165,170,175,204,208,219]. Integrating participation into the legal
framework and the processes of policy and planning authorities is often
described as challenging for many reasons [5,107,110,113,153,167,
172]. For example, even though citizen participation is formally inte-
grated into land use planning, it often remains informally anchored
within the broader political and administrative systems [116]. There
also exists a high degree of uncertainty and inflexibility among the
responsible planning authorities as to how informal participation pro-
cesses should be implemented and how roles should be allocated [110,
170]. The participation paradox is also mentioned in this context [175].
To bridge these gaps, early participation and suitable participation
formats are again mentioned repeatedly as critical factors in the success
of planning and policy projects [152,156,219]. Furthermore, a collab-
orative approach, as opposed to a top-down, imposed decision-making
process, is seen as important [127].

Locally relevant topics, coded 15 times, highlight the importance of
analyzing specific situations on a local level to further reinforce the link
between theory and application, as the general approval of energy
transition projects by citizens can shift based on concrete local contexts
[135]. Local resistance can also reveal deeper conflicts or indicate
broader mistrust or a disconnect between local needs and planning
processes [108,162]. Sometimes, local opposition significantly impacts
planning and policy projects, leading to delays or policy adjustments
[194,205]. There are many possible locally relevant topics and partic-
ularities that have to be taken into account to foster local support and
advice [123], including concerns about energy transition projects
affecting recreation areas and tourism [152,168], and about environ-
mental protection [6,154]. Despite attempts to address local issues,
however, many citizen concerns are often dismissed or have minimal
impact on planning decisions, as one example from participation in grid
expansion shows:

“The decisive observation, however, is that the interests and con-
cerns expressed by the private public in the comments were for the most
part irrelevant to the respective procedural step. For example, most of
the comments submitted during the consultations on demand planning
to date contained objections to the fundamental decision to expand the
electricity grid or objected to specific expansion projects.” ([222]
translated from German)

In summary, the evaluation of participation deficits in energy tran-
sition projects reveals a complex array of challenges that hinder effective
public engagement. These deficits range from general participation is-
sues to specific concerns related to citizens’ roles, trust in external ac-
tors, fairness, and legal frameworks. Addressing these challenges is
crucial for enhancing the legitimacy and effectiveness of participation
processes in energy transitions.



J. Radtke

4.5. A comparative analysis: cross-cutting insights between the different
dimensions of public participation

Public participation in energy transitions has been studied exten-
sively, with various levels of citizen involvement, conditions, and im-
pacts identified. This analysis focuses on comparing key dimensions of
participation (informing, consultation, inclusion, empowerment, and
manipulation) and their outcomes across different contexts.

4.5.1. Levels of citizen participation

- Informing and consultation are the most prevalent forms across
studies, suggesting a default reliance on these lower levels of
participation due to their cost-effectiveness and scalability. Howev-
er, their mixed results in fostering acceptance and legitimacy indi-
cate limitations. For example:

Positive outcomes in building trust and transparency were reported
when early and continuous information was provided in compre-
hensible formats (e.g., websites, flyers, public forums).

Negative outcomes stemmed from one-sided or overly complex in-
formation, creating perceptions of manipulation and increasing
public skepticism.

Consultation’s success varied by format, with dialogic forums and
citizen surveys showing promise in increasing feedback while round
tables often struggled to represent diverse voices effectively.

Inclusion and empowerment, though less frequent, appear to be
more transformative, fostering co-production and co-decision-making.
For instance.

- Empowerment processes, such as referenda in Switzerland, allowed
for a more democratic decision-making framework, leading to higher
project acceptance.

- Mixed results in inclusion emphasize the need for tailored formats
like advisory boards or citizen juries that actively engage diverse
stakeholders.

4.5.2. Conditionalities of participation

- The design and timing of participatory processes are critical for
success. Early involvement combined with transparent mechanisms
increases acceptance and reduces conflicts. However, late-stage
participation tends to aggravate distrust and protests, as evidenced
by grid expansion projects in which public input was often sought
after significant decisions had been made.

Trust in external actors: A recurring theme is the erosion of trust in
political and corporate actors, particularly when participation is
perceived as tokenistic. Grassroots and bottom-up initiatives are seen
as more trustworthy and effective in bridging this gap.

Contextual factors: Locally specific issues, such as visual and envi-
ronmental impacts, significantly influence participation success.
Renewable energy projects in rural areas, for example, face unique
challenges due to their potential disruption of landscapes and
livelihoods.

4.5.3. Effects on acceptance and legitimacy

- The role of participation in building acceptance is nuanced. While
increased participation often correlates with higher acceptance
levels, excessive or poorly managed participation can backfire,
creating dissatisfaction and resistance. For instance:

- Excessive information regarding project risks heightened public fears
in certain contexts, whereas limited but clear information main-
tained optimism and support.
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- Procedural fairness, including equal access and transparency, was
pivotal in achieving perceived legitimacy, regardless of the partici-
patory level.

Legitimacy emerges as a central outcome of effective participation,
shaped by input (inclusiveness), throughput (procedural quality), and
output (decision quality). Studies highlight that legitimacy depends not
just on participation formats but also on their alignment with local
norms and expectations.

4.5.4. Deficits and challenges in participation

- Persistent deficits include limited decision-making power, poor

communication, and accessibility issues. Social inequalities often

restrict effective participation, as noted in cases in which digital
platforms excluded older or less tech-savvy demographics.

The mismatch between citizen expectations and actual influence

leads to disillusionment. For example, many participants felt their

input was disregarded in formal consultation processes, reducing
trust in institutional mechanisms.

- Conflict management: Effective mechanisms for resolving conflicts
were found in participatory processes that combined face-to-face
deliberations with digital tools, fostering inclusive dialogue. How-
ever, in several studies, unresolved disputes escalated into protests,
delaying or derailing projects.

4.5.5. Comparative insights: top-down vs. bottom-up approaches

- Top-down participation: Frequently mandated by legal frameworks,

these processes often involve informing and consulting. While

necessary for large-scale projects, they are criticized for their rigidity

and inability to address local concerns adequately.

Successful examples: German grid expansion projects incorporating

iterative feedback mechanisms.

Challenges: Limited adaptability and lack of citizen empowerment.

- Bottom-up participation: Driven by local initiatives, these processes
prioritize community-specific needs and democratic involvement.
They often succeed in fostering trust and acceptance but face
resource and scalability challenges.

- Successful examples: Citizen energy cooperatives in Germany,
fostering financial and emotional investment in projects.

- Challenges: Dependency on local capacities and alignment with
broader policy frameworks.

4.5.6. Cross-sectoral and energy-type comparisons

- Participation practices vary significantly across energy types. For
instance:

- Wind energy projects: Face the most local resistance due to visual
and environmental impacts but benefit from inclusive and dialogic
participation formats.

- Grid expansion: Predominantly top-down with mixed outcomes,
emphasizing the importance of early consultation.

- Community energy initiatives: Exemplify bottom-up success, with
high levels of trust and local acceptance.

By addressing these dimensions through inclusive energy transition
policies, participatory processes can better contribute to the successful
implementation of energy facilities, what the author will discuss within
the next chapter in detail.

5. Discussion
The literature review and evaluation of participation deficits in en-

ergy transition projects reveals significant challenges and obstacles,
reflecting a broader concern regarding the effectiveness of participatory
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processes in achieving their intended goals. Financial participation and
empowerment — the most inclusive of the five levels of citizen partici-
pation — are the only types of participation in which no studies found a
purely negative effect. This indicates the potential these types have for
successful public participation. However, for no participation type were
the results wholly positive, suggesting that there is much room for
improvement when it comes to public participation procedures.

When looking at the energy forms and the effects of participation, it
is noteworthy that studies focusing on energy transition infrastructure
generally see a more positive effect from participation, while studies
that examine specific energy types have more mixed findings. One
reason for this could be that the former often take a larger-scale
perspective, whereas the latter more often focus on specific case
studies. This shows that it is important to work with specific cases so that
the real consequences of participation can be explored [223].

Three aspects emerge as the crucial essence of this review. First, our
findings suggest that more negative effects were found for top-down
participation formats than for bottom-up formats. Combining both for-
mats did not lead to clear positive or negative results. Participation
deficits can be found in both formats. For top-down participation, the
most frequently identified deficits were dialogue deficits (9 times), the
parties involved (5 times), and perception of and trust in official external
actors (4 times). For bottom-up participation, the most frequently
identified deficits were locally relevant topics (5 times), acceptance (3
times), transparency and early participation (3 times) [115,125,205],
the parties involved (3 times), and dialogue deficits (3 times) (see
overview in Table 10).

Second, the most common participation procedures seem to be the
most problematic. In terms of specific participation types, consultation
shows the most frequent deficits, with dialogue deficits (14 times),
transparency and early participation (12 times), and involved parties (8
times) mentioned. Informing is another participation type with signifi-
cant deficits, particularly in terms of dialogue deficits (10 times),
transparency and early participation (9 times), expression and
enforcement of one’s own opinion (7 times), acceptance (7 times), and
legal framework (7 times). Regarding involvement, the most frequently
identified deficits include dialogue deficits (5 times), perception of and
trust in official external actors (4 times), transparency and early
participation (4 times), and involved parties (4 times). In the empow-
erment category, deficits are noted regarding expression and enforce-
ment of one’s own opinion (2 times), and dialogue deficits (2 times). In
the manipulation category, expression and enforcement of one’s own
opinion (2 times) and transparency and early participation (2 times) are
the most frequently observed deficits. While participation in energy
transitions is thus not exactly a hotbed for non-democratic practices,
neither is it a perfect role model for ideal public participation in most
cases. Energy participation appears to be of average democratic quality
within the scope of infrastructure planning and implementation.

Table 11 highlights general participation-related deficits, empha-
sizing issues such as low levels of engagement and tokenistic consulta-
tions. For instance, many participatory processes are limited to
providing information or collecting feedback, without meaningful
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opportunities for public influence. This lack of inclusivity and trans-
parency frequently results in frustration, mistrust, and feelings of
exclusion among citizens. Additionally, participation often begins too
late in the process, leaving little room for meaningful input. Specific
examples include delayed citizen engagement in regional planning and
the complexity of the information provided, which can further alienate
participants.

Lastly, the author observes the remarkable ambivalent phenomenon
that while transparent and early participation and more inclusive levels
of citizen participation are generally described as having positive effects,
they can also have contradictory effects. The level of information pro-
vided, for example, often has both positive and negative effects (“posi-
tive if well implemented, negative if not”) [152]. This means that
increased participation does not always lead to higher acceptance and
can sometimes result in greater social protest, especially if expectations
are not met or drawbacks are highlighted [224,225].

Table 12 elaborates on implementation-related deficits, pointing to
systemic challenges that hinder effective engagement. Citizens often
struggle to express and enforce their opinions due to inflexible decision-
making frameworks and insufficient mechanisms for integrating public
input. For instance, in cases of wind energy siting, citizen concerns about
local impacts such as landscape aesthetics and noise pollution are
frequently dismissed, reinforcing perceptions of democratic deficits.
Trust in official actors, including government agencies and project de-
velopers, is undermined by perceived unfair practices, such as biased
consultations or lack of transparency in planning decisions. These
shortcomings contribute to the erosion of trust and legitimacy, as
highlighted in studies documenting community dissatisfaction with
energy infrastructure projects.

Altogether, these findings emphasize the critical need for improve-
ments in how participation processes are designed and implemented in
energy transition projects. The potential benefits of participation, such
as enhancing acceptance and reducing opposition, are not fully realized
under current practices, a fact that has been well known in research for a
long time [226]. To realize these benefits, addressing the identified
deficits — especially those related to dialogue, trust, transparency, and
the involvement of all relevant stakeholders — remains the most essential
task for all institutions and stakeholders involved in participation pro-
cedures [52,227].

Furthermore, this research highlights the fact that the legal frame-
work for participation projects significantly influences the effectiveness
of these processes. Integrating participation into legal and regulatory
structures presents various challenges, particularly in terms of ensuring
that participatory processes are not just formally included but are also
effectively anchored within broader political and administrative systems
[228,229].

Procedural justice, which emphasizes fairness in the processes that
lead to just outcomes, is pivotal for effective public participation in
energy transitions. The reviewed studies highlight several dimensions of
procedural justice, such as transparency, inclusiveness, and trust, and
how they shape public attitudes, acceptance, and engagement.

First, transparency and early involvement are repeatedly identified

Table 10
Empirical results on effects of participation procedures.
Top-down participation ~ Bottom-up Informing Consultation
formats participation
formats

Inclusion Empowerment Manipulation

Dialogue deficits Locally relevant

topics

Dialogue deficits

Parties involved Acceptance Transparency and
early participation
Perception of and trust Acceptance
in official external

actors

Dialogue deficits

Dialogue deficits

Transparency and
early participation
Parties involved

Dialogue deficits Expression and
enforcement of one’s
own opinion

Dialogue deficits

Expression and
enforcement of one’s
own opinion
Transparency and early
participation

Parties involved

Perception of and
trust in official
external actors
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Table 11
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Empirical results on evaluation of participation deficits with respect to the dimensions of public participation.

Negative or unclear
impact of
participation

Expression and
enforcement of citizens’
opinions

Perception of and
trust in official,
external actors

High expectations of
participation

Lack of decision-
making authority

Involvement of affected
parties

Locally relevant
topics

Inadequate link Disappointment and low Loss of trust

Unmet expectation

Struggle to voice Tokenistic Approval can shift

between informal
and formal
participation
processes

Low levels of
participation
(mainly informing)

Limited effects of
increased
transparency and
early involvement

acceptance when views
are not implemented

Disaffection from late
initiation, poor
accessibility and
resolution of conflicts
Subjective concerns get
overshadowed

Increased
emotionalization

decreases acceptance

Impacts trust in the
political system

Information from
official actors
perceived as
untrustworthy
Perception of power
imbalances
deteriorates trust

leading to
disillusionment and
decreased acceptance

Need to manage
expectations
realistically

interests at the right
stage

Affected actors wish to
be better informed and
more involved but
barriers hinder them
Importance of
cooperation

consultation and
perceived lack of
influence

Decision
frameworks seen as
inflexible

mbalance in
resources

Perception of
democratic deficits
exacerbates
problems

based on local
contexts

Local resistance
reveals deeper
conflicts

Citizen concerns
are often dismissed
but can also
impact planning

Table 12

Empirical results on aspects of participation deficits in detail.

Lack of participation

Dialogue deficits

Transparency and

Fairness in participation

information and its

Acceptance of

Legal framework of

opportunities and access early involvement processes complexity energy transition participation
projects projects

Actors unable to effectively ~ Unequal dialogue Often found in top- Perceived unfairness Providing Affects actors’ Influences
engage due to barriers undermines trust and down participation because of non- information can willingness to implementation
like limited access to cooperation and can processes transparency, have negative support and
information, insufficient lead to more conflicts inequitable access to impact on cooperate
public involvement, information, power acceptance
ineffective practices imbalances

Social inequality is the Various issues: non- Opportunities for Citizens believe it is just ~ Complexity of No certainty that Integrating

greatest difficulty

representative
selection, mistrust in
information, digital

participation are the
lowest towards the
end of the process

a formality with no
decision-making power

reading materials
makes it difficult
to gain an

increased
participation will
result in higher

participation into
legal framework is
challenging

divide etc.
Citizens reject alibi Formats influence

participation

Early participation
can still lead to
conflicts but is
preferable

effectiveness and
inclusivity

Reinforced by media
depictions

overview acceptance
Acceptance should

not be the goal

Participation often
remains informal

Individual factors High degree of
uncertainty and
inflexibility among

authorities

influence
acceptance

as critical for fostering trust and mitigating conflicts. Transparency al-
lows communities to engage constructively, as seen in examples of
regional planning processes that prioritize trust-building through early
public involvement. However, deficits in transparency—such as when
participation begins too late or when information is complex or
unclear—can lead to frustration, mistrust, and even protests. In such
cases, citizens feel excluded from meaningful engagement, undermining
the legitimacy of the process.

Second, inclusiveness and representation are essential aspects of
procedural justice. Dialogue-oriented approaches like citizen forums,
round tables, and planning cells demonstrate how diverse voices can be
incorporated into decision-making. For example, co-design workshops
allow citizens to contribute local knowledge, enhancing both the process
and its perceived fairness. However, studies also reveal imbalances, such
as the tendency to exclude rural participants in favor of metropolitan
residents, further emphasizing the need for equitable representation.

Third, fairness in power dynamics is crucial for procedural justice.
Addressing power imbalances between citizens, authorities, and cor-
porations is necessary to avoid perceptions of tokenistic consultations
and decision-making dominated by profit-driven entities. Such dy-
namics reinforce feelings of disenfranchisement among citizens, often
described as "alibi participation." Ensuring fairness involves creating
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opportunities for citizens to exert real influence, which can counteract
perceptions of paternalism and foster procedural justice.

Fourth, trust and legitimacy are essential for the success of partici-
patory processes. Studies demonstrate that when citizens perceive
participatory processes as biased or influenced by power asymmetries,
trust erodes, thus further reducing the effectiveness of participation.
Several case studies highlight that biased or superficial participation
erodes trust, reducing acceptance and effectiveness. For instance, the
2020 Local Energy Consulting survey highlights how distrust in plan-
ning processes and perceived lack of credibility undermine acceptance
[111]. Similarly, Langer et al. emphasize that "alibi participation" fosters
distrust and perceptions of injustice [151]. In contrast, initiatives like
citizen energy cooperatives demonstrate how genuine financial partic-
ipation builds trust and ownership, aligning procedural justice with
community interests and fostering more effective engagement.

Fifth, balancing top-down and bottom-up approaches is a critical
component of procedural justice. Top-down strategies, though common,
are often criticized for being passive and ineffective at addressing citi-
zens’ concerns. Bottom-up approaches, such as citizen-led initiatives
and protests, offer a more empowering alternative, fostering procedural
justice through grassroots engagement. For instance, citizen protests in
Saxony not only influenced regional energy policies but also
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underscored the constructive potential of participatory resistance.

Finally, addressing procedural participation deficits is essential to
advancing procedural justice. The review underscores several deficits,
such as limited decision-making power, inaccessible participation op-
portunities, and inadequate linkage between informal and formal pro-
cesses. For example, several studies on public participation in grid
expansion planning procedures highlight how citizen feedback often has
no impact on decision-making, fueling perceptions of democratic defi-
cits. Addressing these deficits requires designing participatory processes
that prioritize fairness, accessibility, and responsiveness.

The empirical findings further illustrate that local context plays a
pivotal role in shaping procedural justice in wind energy planning.
Specific examples highlight how fairness and inclusiveness can influence
community perceptions and acceptance. For instance, participatory
processes that incorporate local cultural values, aesthetic concerns, and
regional economic priorities are more likely to gain community support.
When such considerations are neglected, the likelihood of opposition
increases, particularly in rural or environmentally sensitive areas in
which attachment to the local landscape is stronger.

A recurring theme in the findings is the importance of meaningful
inclusion of local knowledge. For example, some studies report that
projects incorporating citizen advisory boards or local planning work-
shops significantly improved perceptions of fairness and transparency.
These mechanisms allowed residents to voice concerns about visual
impact, noise pollution, or environmental risks, fostering a sense of
ownership over the outcomes. Conversely, when local concerns were
sidelined—such as in instances of unilateral decision-making or insuf-
ficient consultation—communities often mobilized in protest, resulting
in delays or even project cancellations. Another critical insight is the role
of economic considerations. In some cases, community support was
contingent on visible local benefits, such as job creation or shared
financial gains through co-ownership models. Where such opportunities
were absent, skepticism toward the project grew, especially when
combined with perceived inequities in decision-making processes.
Moreover, findings reveal that procedural justice in local contexts often
hinges on the timing of engagement. Early and continuous involvement
is particularly valued, as late-stage consultations are viewed as token-
istic and exacerbate mistrust. In some cases, protests emerged due to the
perception that local voices were only solicited after key decisions had
been made, reinforcing a sense of exclusion.

These examples emphasize that understanding and addressing local
context in participatory processes is not merely an accessory to proce-
dural justice but a cornerstone of it. Policymakers must design partici-
patory frameworks that genuinely reflect the specific needs and values
of local communities while balancing broader national and regional
objectives.

An essential aspect of procedural justice is the careful design of
participatory processes to ensure fairness, transparency, and inclusive-
ness. Specifically, the involvement of citizens must not only be timely
but also substantive, allowing them to influence decision-making pro-
cesses meaningfully. For example, informal participation methods,
while often used in local energy planning, tend to focus on procedural
acceptance rather than the acceptance of the project’s outcome. This
"participation paradox" arises when citizens are engaged too late in the
process or only superficially, leading to frustration and undermining the
legitimacy of the process [132].

The empirical findings confirm the significant role of procedural
justice in fostering active acceptance, especially when paired with
distributional justice and considerations of environmental and aesthetic
impacts [120,141,219]. Studies show that active acceptance is statisti-
cally correlated with higher levels of procedural and distributional jus-
tice, with citizens more likely to support projects that they perceive as
fair and just [120]. This finding underscores the importance of designing
participatory processes that address both procedural fairness and the
distribution of benefits (“procedural participation” [141]). Furthermore,
procedural justice can help mitigate opposition to energy projects,
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especially when the process is perceived as inclusive and when local
concerns—such as visual and environmental impacts—are adequately
addressed.

Additionally, the design of participation formats plays a pivotal role
in shaping perceptions of fairness. Well-structured, inclusive formats
like citizen advisory boards and planning workshops not only improve
transparency but also enhance the sense of ownership over the decision-
making process. In contrast, carelessly designed participation processes,
in which citizens feel their concerns are ignored or merely in a token-like
fashion addressed, often lead to protests and a sense of exclusion,
serving as a door-opener for populist actors [219]. Therefore, policy-
makers must carefully consider the specific needs and values of local
communities, integrating these into the participatory process, to ensure
that fairness and legitimacy are not only achieved but also perceived by
the public.

However, while there is broad agreement that the effectiveness of
participation formats hinges on their design and implementation, the
most inclusive and democratically robust approaches remain the least
applied in practice. Building on the overview at the end of Chapter 2, the
findings highlight that top-down formats, such as information events,
public announcements, and organized dialogues, are the most widely
used but face significant criticism for their limited inclusivity and impact
(see Image 1). These formats often fail to address core procedural justice
deficits, such as local recognition and genuine involvement, which leads
to perceptions of tokenism and mistrust among citizens. For example,
one study notes that public consultations, while offering feedback op-
portunities, are often perceived as a formality rather than meaningful
engagement [145].

In contrast, bottom-up formats, including citizen workshops and
forums, exhibit greater potential for fostering grassroots engagement
and empowering local communities. When structured to include diverse
voices and local knowledge, these formats can build a sense of owner-
ship and trust in decision-making processes. For instance, citizen-driven
forums that integrate local environmental and aesthetic concerns have
shown a significant capacity to increase acceptance of renewable energy
projects. Despite their potential, these formats are less frequently
implemented, often due to resource constraints or institutional inertia.
Community energy initiatives, often driven by grassroots participation,
represent a promising avenue for empowering local stakeholders and
fostering ownership over energy projects. These initiatives have
demonstrated the potential to improve the robustness and integrity of
energy systems through localized efforts [211]. However, the impact of
such projects tends to be geographically limited, with challenges in
translating grassroots innovations into mainstream policy frameworks
[208]. Empowerment through community energy also requires sus-
tained engagement and resources to ensure equitable participation and
long-term viability.

Collaborative formats, such as planning cells, represent a middle
ground, combining elements of both top-down and bottom-up ap-
proaches to bridge gaps between authorities and local stakeholders.
These methods allow for integrating diverse perspectives, offering a
structured yet inclusive platform for deliberation. Empirical findings
indicate that planning cells not only improve the perceived fairness of
processes but also enhance their legitimacy by mediating conflicting
interests. Their relative rarity in practice, however, limits their broader
applicability despite their proven effectiveness. In regional energy
planning, incremental and iterative approaches are emerging as effec-
tive strategies for addressing the complexities of energy transitions.
These methods emphasize step-by-step consultations and evaluations,
enabling a nuanced consideration of plural values, interests, and un-
certainties [159,211]. This process not only enhances the inclusivity and
fairness of decision-making but also aligns energy planning with
regional needs and preferences. Additionally, a focus on
analytic-deliberative discourse—combining expert knowledge with
public input—has proven effective in identifying knowledge gaps and
avoiding distortions in decision-making [211].
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Image 1. Joint findings on participation formats in energy transitions.

Finally, co-creative formats like focus groups and co-design work-
shops emphasize shared problem-solving and the collaborative devel-
opment of solutions. These innovative approaches, though sporadically
applied, demonstrate significant potential for fostering cooperative
decision-making and resolving disputes. For example, co-design pro-
cesses that incorporate local place-based values into project planning
have been particularly effective in addressing conflicts over the siting of
wind energy infrastructure. Such formats exemplify the potential of
participatory mechanisms to align national energy goals with local
community interests, achieving both procedural justice and sustainable
outcomes. Co-creative approaches are increasingly recognized for their
capacity to generate socially innovative solutions and address conflicts
in energy transitions. Effective co-design processes require inclusive
participation, iterative dialogue, and the commitment of all stakeholders
to collaboratively shape decisions. Research highlights that co-creation
fosters perceived fairness and ensures that solutions reflect the diverse
needs and values of affected communities [166,175]. Moreover,
co-production of knowledge through these processes can enhance local
social innovation and resilience [167]. For instance, co-design work-
shops have been instrumental in integrating local environmental and
aesthetic concerns into planning, fostering greater acceptance of
renewable energy projects.

6. Current challenges and future research perspectives

The findings highlight the importance of designing participation
processes that combine top-down and bottom-up approaches. Empha-
sizing fairness, transparency, and early involvement while accommo-
dating local contexts and specific energy types can enhance the
legitimacy and acceptance of energy transition projects. Future partici-
patory frameworks should focus on, first, bridging the gap between
formal and informal processes; second, strengthening trust in external
actors through accountability and inclusivity; and third, tailoring
participation formats to the socio-demographic and contextual realities
of the affected communities.

The findings summarized in Table 13 provide key insights into the
levels of inclusion in participatory processes, highlighting both their
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effectiveness and common deficits through notable examples. Informa-
tion provision, often considered the first step in participatory processes,
can be either formal or informal. Early dissemination is critical for
building trust and transparency, but significant deficits arise when op-
portunities for active participation are missing. For instance, in a
German village, information sessions about wind power projects
allowed for questions but did not engage citizens in active decision-
making. Consultation, a frequently employed format, encompasses
both formal and informal approaches and is foundational for effective
participation. However, this level often suffers from common deficits,
such as limited stakeholder engagement. A working group in another
case study from Germany exemplifies informal consultation by
involving stakeholders in discussions but offering limited decision-
making influence.

Direct involvement of citizens and communities enhances the
acceptance of goals when broadly supported, making mechanisms like
co-production and co-design critical at this level. For example, Energy
Labs established across ten European communities under the Interreg
Europe project enabled local actors to contribute to energy transition
plans. Empowerment through co-decision-making has been associated
with positive outcomes, such as increased support and higher-quality
planning processes. Notable examples include a Energy Village in Ger-
many, in which the community actively collaborated on renewable en-
ergy project decisions. Similarly, the Energy Atelier Friesland in the
Netherlands allowed local communities to design their processes, while
the Ailes des Cretes wind farm in France used innovative measures, such
as financial benefit sharing and enabling citizen investment, to enhance
engagement. These examples underscore the varying impacts of partic-
ipatory approaches and highlight the importance of moving beyond
tokenistic consultation to more inclusive and empowering formats.

This review unfolded several notable challenges of public partici-
pation, as summarized in Table 14. A key issue is the exclusion of
affected actors, often due to late involvement or limited participation
opportunities, which can be addressed through early and continuous
engagement. Transparency and fairness deficits in processes lead to
perceptions of distrust and unfairness, necessitating improved commu-
nication and transparency efforts. Many participants feel disesmpowered
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Table 13
Most important findings on levels of inclusion and typical examples.
Level of Findings Examples
inclusion
Information Often listed as the first step Wind power in Engelsbrand (Germany): provision of information and possibility for questions opportunities
but not active participation [153
Formal or informal vep P 1153
Importance of early information, can create trust
and transparency
Significant deficits
Consultation Both formal and informal Wind power in Meiflen and Sachsische Schweiz (Germany): Informal consultation with different
R R . stakeholders in the form of a working group [108]
Seen as an important basis for participation
Can include many different stakeholders
Most common and most frequent deficits
Involvement Formal and informal Energy Labs in ten different European communities as part of the project Interreg Europe [144]
Important that citizens and communities participate
directly
When goals are supported by a wide range of
citizens, they are more likely accepted
Co-production and co-design
Empowerment Co-decision-making is also possible RE projects in Energy Village Wildpoldsried (Germany): Local community played a key role in
implementing the RE concept and all important decisions about location, type of energy etc. were made in
cooperation with them [115].
Positive effects: more support for the project and a  Energy Atelier Friesland (Netherlands): Experimental, community-driven initiative that sought to allow
higher-quality planning process communities to design their own processes [115].
No study finds a purely negative effect Wind farm in Ailes des Cretes (France): Usage of innovative participation measures, like sharing financial
benefits and helping citizens to invest in the project [115].
Table 14

Challenges of and chances for participation procedures.

Participatory deficit

Method of resolution

Affected actors do not feel included, late involvement, lack of participation opportunities

Participation is perceived as unfair, lack of transparency
Lack of decision-making authority
Participation is not sufficiently integrated into legal frameworks

Participants do not trust official actors; participants do not see their voices heard, inadequate dialogue procedures

Low Acceptance

Negative or unclear impact of participation

Lack of decision-making authority, low acceptance
Conflicts concerning local topics

Affected actors do not feel included

Mandate early and continuous involvement

Enhance transparency and communication

Empower citizens in decision-making

Integrate participation into legal and institutional frameworks
Address power imbalances and social inequality

Develop and implement best practices for participation

Learn from deficits in participation in energy transitions
Ensure meaningful participation rather than tokenism

Tailor participation processes to local contexts

Foster continuous learning and adaptation

due to a lack of decision-making authority, highlighting the need to
empower citizens in decision-making and integrate participation pro-
cesses into legal frameworks. Trust issues with official actors, inade-
quate dialogue procedures, and power imbalances further undermine
participation, calling for measures to address social inequalities and
ensure that participants feel heard. Low acceptance of projects remains a
pervasive issue, which can be tackled by developing best practices for
participatory processes and tailoring these to local contexts. Resolving
local conflicts and ensuring meaningful involvement, rather than
tokenistic engagement, are critical for improving acceptance and
effectiveness. Lastly, fostering continuous learning and adaptation
within participation frameworks is essential to address evolving chal-
lenges and ensure robust engagement outcomes.

Promising examples for improving public participation in energy
transitions are as follows. First, mechanisms like energy labs have shown
potential to empower stakeholders by fostering collaboration and
creating a space for experimentation and learning [144,167]. Empow-
erment can also be tested through approaches such as spatial citizenship,
which enable stakeholders to actively shape decision-making processes
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by linking local knowledge with participatory tools [169]. Second,
strategies against manipulation, misinformation, and populism are
critical to maintaining the legitimacy of participation projects. These
projects are particularly vulnerable to populist agitation, which can
distort discussions and undermine outcomes. Timely and carefully
designed participatory processes are essential to preempt such risks and
ensure meaningful engagement [219]. Third, integrating top-down and
bottom-up procedures is increasingly recognized as a strategy to
enhance the inclusivity and effectiveness of participation. Many pro-
cesses feature a combination of passive public actors—engaged through
top-down information dissemination—and active public actors, who
influence decisions via grassroots initiatives and deliberative forums
[203]. This merging of approaches can create a more balanced and
adaptive participatory framework.

The energy transition in Europe, particularly in Germany, Austria,
and Switzerland, faces significant challenges despite numerous pro-
posals for public participation and governance frameworks. While
participation is a key aspect of achieving procedural justice and ensuring
successful energy transition projects, organizing effective and inclusive
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processes remains a practical challenge [230].

In Germany, the implementation of municipal heating planning ex-
emplifies the complexity of balancing local concerns with overarching
national goals. While early information dissemination and local
involvement are encouraged, practical deficits persist. Late-stage public
consultations often result in perceptions of tokenism, which leads citi-
zens to feel excluded from meaningful decision-making processes [37,
230]. For example, renewable energy siting processes have highlighted
tensions between local resistance (NIMBY effects) and national decar-
bonization objectives [231].

In Austria, the energy transition focuses on expanding renewable
energy, particularly photovoltaics (PV) and battery storage systems.
Austria aims to cover 100 % of its energy consumption from renewables
by 2030, but challenges include bureaucratic permitting procedures and
limited public involvement in spatial planning processes. Although
innovative formats, such as participatory energy labs, show promise in
empowering local stakeholders, their application remains sporadic due
to resource and institutional constraints.

In Switzerland, the participatory landscape mirrors broader Euro-
pean trends. Local communities often express distrust towards official
actors and project developers due to a lack of transparency and
perceived power imbalances. Moreover, reliance on top-down decision-
making structures exacerbates the sense of exclusion. While co-creative
processes such as citizen workshops are emerging as effective tools, they
are not yet systematically integrated into planning frameworks [85,
230].

At the European level, accelerating the energy transition remains a
priority in response to both climate change and geopolitical concerns,
such as the energy crisis following Russia’s aggression against Ukraine
[231]. While the European Union aims to achieve climate neutrality by
2050, challenges persist in harmonizing policy frameworks across
member states. The disparity between countries with advanced renew-
able energy systems (e.g., Norway) and those heavily reliant on fossil
fuels (e.g., Poland) underscores the need for tailored, context-specific
participation strategies. In countries like Norway, in which renewable
energy infrastructure is well-established, public participation often fo-
cuses on co-creation processes and community ownership of renewable
projects. For example, local cooperatives play a significant role in
managing hydropower plants, fostering trust and engagement through
financial participation and shared benefits [230,232].

In contrast, countries like Poland, in which dependence on coal re-
mains high, participation must address socio-economic realities, such as
job security and regional economic dependency on fossil fuel industries.
Community-driven initiatives, such as energy cooperatives or local pilot
projects for solar and wind energy, can help transition regions gradually
while ensuring local involvement. For instance, targeted programs that
enable reskilling for workers in coal-dependent areas and offer financial
incentives for renewable energy adoption can enhance acceptance and
participation [224,233]. Tailored approaches that recognize local cul-
tural, economic, and social contexts are critical for building trust and
overcoming resistance [234,235].

Future research must comprehensively address the current gaps and
challenges in participatory processes while integrating all relevant in-
sights. Bridging formal and informal processes remains essential for
fostering inclusive participation. Current evidence highlights that top-
down governance structures, such as formal consultations, often fail to
address local concerns effectively [37,230]. Combining these ap-
proaches with bottom-up mechanisms like citizen forums, local work-
shops, and co-creative processes can help incorporate diverse
perspectives and improve procedural justice. Examples include partici-
patory energy labs implemented in Austria and community-based
renewable energy cooperatives in Switzerland, which empower local
actors to shape energy transition projects [34].

Enhancing trust and transparency in participatory processes is
another crucial research avenue. Findings suggest that a lack of clear
communication and transparency fuels public distrust in energy
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transition projects [85,232]. Research should explore mechanisms such
as transparent decision-making documentation, mandatory reporting on
how public feedback is integrated, and the inclusion of independent
facilitators to build credibility [48,224].

Local contexts and socio-demographic realities must be central to
future research. Participation formats need to be tailored to account for
urban-rural disparities, economic vulnerabilities, and cultural attitudes.
For instance, in coal-reliant regions like Poland, research should focus
on programs that address workforce transitions and integrate public
participation into regional energy planning [231,236]. Such initiatives
can include job reskilling programs, local benefit-sharing schemes, and
community-led renewable energy projects [86].

Integrating digital tools and innovations into participatory processes
offers significant potential for improving accessibility and engagement.
Virtual platforms, energy transition simulations, and digital co-design
workshops have demonstrated success in expanding participation op-
portunities [38,85]. Research should evaluate their long-term effec-
tiveness, particularly in addressing digital divides and fostering
meaningful, rather than tokenistic, participation [51].

Iterative and adaptive approaches to energy participation must be
explored to address the dynamic nature of energy systems. Participation
processes need to incorporate continuous learning mechanisms that
allow for stakeholder feedback, evaluation, and adaptation over time
[231,237]. Pilot projects in Austria, such as energy labs, highlight the
benefits of iterative frameworks in addressing uncertainties and
ensuring long-term success.

Lastly, future research must examine the intersection of procedural
justice and socio-economic equity. Studies should explore how partici-
patory processes can balance the trade-offs between efficiency and
fairness, ensuring that vulnerable and marginalized communities are not
left behind in the energy transition [83,224,230].

7. Conclusion

Despite the progress made, public participation in the energy tran-
sitions remains fraught with challenges, as is particularly visible in the
cases of Germany, Austria, and Switzerland. Future research must focus
on both evaluating and developing integrated, context-specific ap-
proaches that combine fairness, transparency, and inclusiveness.
Addressing these deficits is critical for achieving procedural justice,
fostering trust, and ensuring the legitimacy of energy transition projects
across Europe. By embracing innovative participation formats and
bridging the gap between top-down and bottom-up processes, policy-
makers can move closer to a truly participatory and just energy
transition.

Indeed, based on the findings of the literature review in this paper,
the author observes the problem described by Ref. [238] as the “deliv-
ery-democracy dilemma.” According to this, the scope for public
participation is shrinking, and local decision-making powers are heavily
restricted. Governments attempt to depoliticize debates to implement
their policies. This trade-off between effectively implementing energy
transitions while ensuring “democracy without shortcuts” [239] appears
to be the greatest challenge for democratic energy transitions. Both the
findings of our literature review and individual contributions from
research indicate that it is not only about offering participation in energy
transitions but about how it is granted: If participation is offered merely
for appearances’ sake in the interest of effective and quick imple-
mentation, but no real room for influence and local preferences is
allowed, then these participation formats urgently need reform
[240-242]. Our findings and recent energy justice research show that
considering place attachments plays a central role and that senses of
place, place identities and meanings, local distinctiveness, and the
genius loci (the spirit of a place) are decisive. Through a recalibrated
“place-making,” a new form of place satisfaction can be established that
is supported by the majority of communities [233]. For this purpose,
new “wider spaces of participation” must be created [232], which
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enable local specifics to be calibrated with policy goals across all
channels of information, access, and decision-making, as proposed by
Ref. [230].

Jenkins et al. [85] found that the most frequently mentioned policy
recommendations in the literature are supportive financial structures,
attention to local contexts, collaborative procedure and
decision-making, targeted technological investments, and widened
recognition. However, they also note: “Much less are, for example,
transparency, defining need versus choice, fostering cross-boundary
discussions, and learning from other contexts” (ibid). Under the
real-world conditions of energy transitions — consistent with the results
of this review — [243] found that, beyond public hearings, other inno-
vative participation formats are rarely used (see also [244]). They
identified key challenges of participation in energy transitions (the four
most emphasized being: stakeholder/public impact on decisions, timing
(early/late, continuous/fragmented), information sharing and access to
the process, and the range and number of stakeholders considered and
invited) as well as the most important success factors and recommen-
dations (the four most emphasized being: timing (early/late, con-
tinuous/fragmented), mechanisms (methods, tools, general
communication, cooperation), involvement and participation skills, and
resources (time, finances, legal advice). These findings confirm our re-
sults, highlighting challenges related to the participation process (e.g.,
failure of proactive planning, failure to treat participatory processes
seriously, non-continuous communication, not incorporating different
types of information, non-representative stakeholders, exclusion of key
groups from the dialogue), process and outcome (e.g., failure to un-
derstand social dynamics in place, stakeholder frustration, arising con-
flicts instead of solving them, expensive and time-consuming processes),
and outcomes (e.g., reinforcement of existing power inequalities,
pointless if decisions are ignored, resulting in worse decisions, or “un-
desired outcomes of participation,” in which citizen participation may
lead to unsustainable solutions).

Van der Wel et al. [34, p. 2] speak in this context of the “promises of
energy justice,” which contrast with “real-world practice,” necessitating
a grounding of debates, first through a better understanding of how
decision-makers consider and balance energy justice and then re-
grounding in the practice of decision-making (see also [245]). Energy
transition research must therefore rethink, revise, and expand the
agendas for energy democracy and justice [236]. The real-world prob-
lems of implementing energy democracy must be increasingly incorpo-
rated into empirically grounded and spatially explicit analyses, as [83]
demand. While acceptance studies clearly point out that procedural
justice holds the key to solutions (i.e., issues of fairness, participation,
and trust in local actors during the planning process influence accep-
tance, see Refs. [246-248], research also shows that “the majority of
developers prefer that members of the public provide input but not
recommend or make decisions,” which is far from the “idealized vision
of full citizen empowerment envisioned in narratives of just transition”
[249]. Giordono et al. [250] even go so far as to suggest that “resistance
to wind energy proposals is more likely to be shaped by existing pro-
cesses for public participation than to shape them.” Based on our
comprehensive evaluations, the author believes that frustration is
certainly generated among participants; however, this should serve as
motivation to improve participation — because although positive ex-
amples are rarer, they do exist. Finally, it must also be considered that
majorities in local communities may simply reject new energy in-
frastructures like wind turbines, as Webler and Tuler [38, p. 105] note:
“To the project advocates, the risks may be trivial, but an on-shore
community may conclude that the risks, however small, are not worth
the benefits.” The authors argue that top-down approaches may over-
come local opposition but worsen problems, creating social distrust,
unfair distribution of risk, economic inefficiencies, and social conflict,
which the author can confirm (ibid). Therefore, more effective ap-
proaches to public participation are needed [237], addressing the
“scalar mismatch between the interests and power of those exercising
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democracy at provincial/state levels and those living locally and
impacted” by energy transitions [236]. Bell et al. [71,251] point to a
“social gap” in wind farm siting decisions, which can also exist as an
“individual gap” in which positive attitudes toward wind power in
general exist, but a specific local project is rejected. To address these
individual perceptions (see place attachments) and the multi-level
governance problem, a broader, cross-level perspective on energy
transitions is needed. Conditions on the local micro scale (e.g., disrup-
tion of ecosystems, loss of local jobs, urban-rural divide), national meso
scale (increase of subsidies, inequality of benefits, increased vulnera-
bility), and global macro scale (rising energy demand, global supply
chains, labor conditions) must be more integratively considered and
incorporated into energy transition planning processes [85]. Ultimately,
the author agrees with the proposal to establish “wider spaces of
participation” that function and are organized across levels [232].

Finally, it must also be noted that while public participation is
essential for fostering acceptance, legitimacy, and community empow-
erment in energy transitions, it represents only a portion of the overall
participatory practices observed. It is one of several approaches along-
side industry-led, policy-focused, and academic engagements. This in-
dicates that, although public participation is significant, it functions
within a broader ecosystem of participatory formats, each contributing
uniquely to the development of low-carbon energy systems. Its role is
particularly impactful in addressing local concerns and ensuring pro-
cedural justice, but it must align with other participatory methods to
achieve comprehensive energy transition goals [252]. Therefore, new
regional participation formats must be tested that connect top-down and
bottom-up approaches as well as collaborative and co-creative formats
(see [66, p. 13]).

It continues to be valuable to approach the research and evaluation
of energy transitions through the lens of participation, as emphasized in
social science perspectives (e.g., 'thinking through participation in
renewable energy decisions’; [73]). International literature highlights
that while public participation is widely recognized as crucial for the
legitimacy and success of energy transitions, its effectiveness largely
depends on the local context, the design of participatory processes, and
the extent to which these processes are genuinely inclusive and
empowering. However, the many deficits of public participation iden-
tified in this review must be more closely linked to the real-world con-
ditions of energy transitions on the ground. Therefore, it remains an
ongoing task to provide good conditions in every single case of energy
transitions. Given the huge challenges of climate change on the one
hand, and the political crises facing global democracies with the rise of
populism, polarized communication, and post-truth politics on the
other, the author stresses the need to create and experiment with new
laboratories of participation in energy transitions.
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