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ABSTRACT

This article offers a comprehensive examination of integrating transition studies and policy studies in the context of energy tran-
sitions, highlighting the importance of participatory governance, reflexive policy frameworks, and innovation ecosystems. By
combining insights from transition studies, such as niche innovations, multilevel governance, and socio-technical regime shifts,
with policy studies’ institutional analysis, the paper provides a holistic framework using Germany's Energiewende as a case study.
It explores how participatory governance enhances legitimacy and how reflexive governance adapts to emerging challenges,
sustaining long-term transitions. The Energiewende demonstrates the value of inclusive governance, where stakeholder engage-
ment bolsters both policy legitimacy and social acceptance. This approach also shows that empowering local communities can
lead to increased trust and cooperation in implementing policies. By leveraging frameworks that support innovation ecosystems,
Germany has been able to integrate renewable technologies into existing infrastructures. Additionally, aligning local initiatives
with national policies has proven critical in maintaining momentum in transitions. The integration of transition and policy
studies reveals that leveraging multilevel frameworks is essential to accelerate sustainable technologies while ensuring equitable
stakeholder participation. Further, adaptive measures in the Energiewende highlight how iterative feedback supports continuous
learning and flexibility in transition pathways. This integration underscores the necessity of balancing technological innovation
with social equity to ensure a just and sustainable transition. This paper argues that integrating these fields offers a better ex-
planatory framework and practical strategies for overcoming transition obstacles. It concludes with recommendations for future
research and policy development, emphasizing inclusivity, adaptability, and innovation in creating sustainable systems.

1 | Introduction: Integrating Transition and Policy
Studies for a Deeper and Holistic Understanding of
Energy Transitions

The transition from traditional fossil fuels to renewable en-
ergy sources is one of the most critical challenges facing con-
temporary societies. In this context, Germany's Energiewende

stands out as a pioneering effort to achieve a sustainable en-
ergy system. One of the key takeaways from Germany's ex-
perience is that achieving a just energy transition requires
balancing economic, social, and ecological priorities. This
includes ensuring the participation of diverse stakeholders to
enhance democratic legitimacy and social acceptance of tran-
sition initiatives (B. Lennon and Dunphy 2024). Despite initial
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successes in this regard, the Energiewende has encountered
significant obstacles in recent years, such as grid integra-
tion, market design, and public acceptance challenges (Faus
Onbargi and Dombrowsky 2023). This raises questions about
how the transition process can be sustained and even acceler-
ated in future years.

This paper aims to contribute to the debate by integrating in-
sights from two prominent fields: transition studies and policy
studies. Transition studies focus on the processes and mecha-
nisms that drive systemic changes in socio-technical systems,
emphasizing the role of niche innovations, regime shifts, and
multilevel governance (Geels et al. 2017). This makes it par-
ticularly well suited for the fields of energy, transport, and
agriculture. Conversely, policy studies examine the political,
institutional, and governance aspects that shape policy develop-
ment and implementation (Jenkins-Smith et al. 2018).

First, we argue that the complexity of energy transitions necessi-
tates an integrated approach of analysis that combines multiple
disciplines and perspectives. Traditional approaches often fall
short in addressing the multifaceted nature of transitions, which
involve technological, economic, social, and political dimen-
sions (A. Smith et al. 2005). Integrating insights from transition
and policy studies can provide a more nuanced understanding
of these processes, highlighting the interplay between techno-
logical innovation and institutional change. The concept of in-
tegration is not just theoretical but also practical, reflecting the
need for comprehensive frameworks that consider the myriad
factors influencing energy transitions. Previous research has
already addressed the question of how public policy theories
may be implemented in the context of energy transition research
(Goyal et al. 2022). In such research, however, the policy itself
is analyzed only occasionally, and theories on policy innovation
are hardly used to explain transition dynamics. We therefore
suggest a much stronger synthesis between policy theories and
transition theories to create policy-relevant knowledge on en-
ergy transitions.

Second, we focus on the mechanisms and styles of participation
as a key element of energy transitions in recent years, especially
concerning the German Energiewende. Both transition and pub-
lic policy communities recognize the importance of participa-
tion in energy transitions (Fischer 2017). Participation involves
engaging a wide range of stakeholders, including citizens, indus-
try representatives, and policymakers, in the decision-making
process of energy transitions. Within the broad scope of policy
studies, participation is considered a part of the decision-making
process and can provide spaces for negotiation. Concerning sus-
tainability issues, Eden (1996) stated that successful environ-
mental policy depends largely on public participation. He argued
that the classic, top-down process of public participation in the
creation of policies is often expert-heavy, and that the further
inclusion of citizens is not necessarily a solution here, as ideas
presented could be dismissed as “nonscientific.” Policies would
therefore have to be redesigned in such a way that the modes
of perception in which people ‘understand’ their environments
through culture, morality, and social interaction become part
of the design of policies. Regarding the creation of energy pol-
icies, Schroeter et al. (2016) refer to the view that participation
can increase acceptance and legitimacy of energy transitions,

contribute to improved efficiency of decisions, improve the qual-
ity of decisions, and promote knowledge generation. Following
this viewpoint, participation can reduce friction in the energy
transition, but it remains unclear how participation processes
can be analyzed and evaluated in concrete terms.

Contrary to this understanding, within the context of transition
studies, participation is primarily viewed as a means to em-
power communities and enable grassroots innovations (Seyfang
and Smith 2007). By involving local actors in the design and im-
plementation of transition initiatives, policymakers can ensure
that these initiatives are socially relevant and contextually ap-
propriate. Participation also facilitates the diffusion of innova-
tions by creating networks of support and collaboration among
stakeholders. By comparison, in policy studies, participation is
seen as a mechanism for enhancing the legitimacy and account-
ability of decision-making processes (Fung 2015). Insights from
recent interdisciplinary studies suggest that transformational
responses to climate change need to move beyond incremental
adjustments, embracing broader systemic changes that engage
communities at multiple levels (Gillard et al. 2016). By focusing
on the integration of these fields, we aim to develop a deeper un-
derstanding of how participatory and reflexive governance can
accelerate future energy transitions while maintaining social
equity and resilience.

In the following sections, we will first present insights from
transition studies that are relevant for examining energy tran-
sitions and participation. The same will then be done with the
subsequent section concerning policy studies. The insights from
these two fields of study will then be integrated, with particu-
lar focus given to participatory and reflexive governance, policy
frameworks, and innovation ecosystems. These results will then
be related to the concept of democratic legitimacy, clarifying
how an integrated approach can enhance governance opportu-
nities for transition.

2 | Lessons From Germany's Energiewende: The
Intertwining Pathways to Decarbonize Energy
Systems

We will now explore the different perspectives exemplified
by the case of Germany's Energiewende. This will allow for a
deeper exploration of the entanglements of participation in re-
lation to ambitious future climate policies. In its pursuit of cli-
mate neutrality by 2045, the Energiewende aims to drastically
reduce carbon emissions and increase the share of renewables
in Germany's mix of energy sources (F. Kern and Rogge 2018).
However, the transition has faced numerous challenges, in-
cluding technical, economic, and political barriers (Renn and
Marshall 2020). By examining the Energiewende through the
lens of transition and policy studies, we can derive insights that
are applicable to other countries pursuing similar goals. These
insights underscore the importance of not just technological in-
novation but also adaptive policy frameworks and participatory
governance to drive long-term energy transitions (Radtke and
Renn 2024; Ruffing and Brendler 2024).

One of the key challenges facing the Energiewende is the need to
balance the interests of various stakeholders, including energy
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producers, consumers, and environmental groups. This re-
quires a participatory approach that involves stakeholders in the
decision-making process and ensures that their interests and
concerns are considered (Meadowcroft 2009). By integrating in-
sights from transition and policy studies, we can offer a deeper
understanding of the mechanisms of participation and their
correlation with the most consequential future challenges of the
Energiewende: pushing acceleration and expansion, ensuring
democratic processes and co-ownership opportunities, as well
as enhancing regulatory and economic conditions (cost pres-
sure, approval procedures etc.). Germany's case underscores the
importance of international cooperation and alignment. Given
the interconnected nature of energy markets and environmental
impacts, Germany's policies have implications beyond its bor-
ders, influencing European Union policies and international
climate commitments.

The integration of transition and policy studies offers a compre-
hensive framework for addressing the multifaceted challenges
of energy transitions. By combining these two perspectives, we
gain a deeper understanding of the complex dynamics at play,
particularly in the case of Germany's Energiewende. This ambi-
tious initiative aims to achieve climate neutrality by 2045, target-
ing a renewable energy share of at least 80% by 2030. Germany's
Energiewende has made notable strides toward this goal, with
over 57% of its electricity consumption covered by renewables
by mid-2024. Nevertheless, achieving a fully decarbonized en-
ergy system necessitates addressing persistent challenges. These
include accelerating grid expansion, integrating decentralized
renewable sources, and ensuring a stable energy supply while
phasing out fossil fuels.

First, the successful integration of renewable energy sources into
Germany's power grid requires substantial investments in infra-
structure (Olbrich et al. 2024). The expansion of transmission
and distribution networks is critical to transport wind energy
from northern regions to the industrial south. To support this,
Germany has initiated a comprehensive System Development
Strategy, which focuses on modernizing grid infrastructure,
enhancing digitalization through smart meters, and promoting
grid flexibility (Biittner et al. 2024). Additionally, the develop-
ment of a robust hydrogen infrastructure is essential for balanc-
ing energy supply, especially during periods of low wind and
solar output (Nunez and Quitzow 2024).

Second, Germany's approach emphasizes sector coupling to
optimize energy use across electricity, heating, and transport
sectors (Gils et al. 2021). This includes deploying heat pumps,
expanding district heating networks, and electrifying trans-
port to reduce emissions. Enhancing energy efficiency remains
a cornerstone of the strategy, with a focus on reducing over-
all energy demand through retrofitting and industrial process
optimization.

Third, recent legislative reforms have been instrumental in
accelerating the Energiewende. The implementation of the
Renewable Energy Act of 2023 and the Onshore Wind Energy Act
of 2023 has set ambitious targets for wind and solar expansion.
By designating renewable energy projects as a matter of public
interest, the government aims to expedite the approval process,
thereby reducing project delays (Hielscher et al. 2025). This is

particularly relevant, as engaging local communities remains
vital to maintaining public support (Berle and Broekel 2025).

Fourth, to manage the intermittency of renewable energy
sources, Germany is investing in flexibility mechanisms such
as battery storage, demand response, and hydrogen storage. The
integration of digital technologies, including smart grids and ad-
vanced metering, is expected to enhance the responsiveness of
the energy system to fluctuations in supply and demand (Stute
et al. 2024). The emphasis on resilience is also evident in efforts
to diversify energy imports and build strategic reserves of green
hydrogen.

Fifth, while the Energiewende has set ambitious targets, there
are concerns regarding the economic impact on consumers
and industries (Gerlach et al. 2024). Rising energy prices have
sparked debates on the need for measures to protect vulnera-
ble households and small businesses. To address this, the fed-
eral government has introduced subsidies, tax incentives, and
funding programs aimed at easing the financial burden of the
transition. Furthermore, ensuring a just transition is central to
the Energiewende.

These economic and social considerations underscore the need
for a more nuanced approach to managing the Energiewende,
one that balances ambitious climate goals with equitable out-
comes for all stakeholders. To gain a deeper understanding of
how such transitions can be effectively navigated, it is essential
to explore both the bottom-up dynamics of societal change and
the top-down influence of policy frameworks.

3 | Insights From Transition Studies:
Understanding Energy Transitions Bottom-Up

Transition studies provide a comprehensive framework for un-
derstanding how systemic changes occur within socio-technical
systems. This field of research has developed several key con-
cepts that are particularly relevant to participatory energy tran-
sitions, including the Multilevel Perspective (MLP), transition
pathways, and the role of innovations and niches. These studies
primarily focus on how participation serves as an enabler for
transformative thinking and action, emphasizing that individu-
als and groups must be empowered to challenge ingrained rou-
tines and experiment with new practices.

First, analyzing energy transitions through the lens of transi-
tion studies means adopting a MLP. Essentially, the MLP is a
central framework in transition studies, highlighting the in-
teractions between different levels of a socio-technical system:
niches, regimes, and landscapes (Geels 2005, 2011, 2012, 2020).
Niches are spaces for radical innovations and experimentation,
regimes represent the dominant structures and practices, and
landscapes encompass broader socioeconomic and cultural fac-
tors. Transitions occur when niche innovations disrupt existing
regimes, often driven by landscape pressures such as climate
change or policy shifts (Geels and Schot 2007). The MLP pro-
vides a useful lens for analyzing the dynamics of energy tran-
sitions, highlighting the interactions between technological,
economic, and social factors (Geels 2018, 2019, 2020; Roberts
and Geels 2019a, 2019b).
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The MLP also highlights the importance of aligning develop-
ments at different levels of the system. For example, successful
energy transitions require not only technological innovations
at the niche level but also changes in regulatory frameworks
and market structures at the regime level. Additionally, land-
scape pressures such as international climate agreements
and public demand for sustainable energy solutions create
windows of opportunity for transitions (Rip and Kemp 1998).
Furthermore, the MLP allows for the examination of how
various factors at each level can either facilitate or hinder the
transition process.

Derwort et al. (2022) have successfully combined the Multiple
Streams Framework (MSF) as part of the classical analytical
framework of policy studies and the MLP to provide a more
detailed explanation of the German Energiewende. The MSF
is used to explain how political changes occur when three
“streams”—problems, policies, and politics—come together,
creating a “policy window” for change. One example of such a
policy window is the 1990 Stromeinspeisegesetz, or Electricity
Feed-in Act, which involved policy entrepreneurs leveraging a
convergence of these streams to push through legislation sup-
porting renewable energy. This paper also explores how the
MSF framework helps explain the 2011 decision to phase out
nuclear power following the Fukushima disaster. Here, the
MSF highlights how a policy window opened due to public
concern over nuclear energy safety, and political entrepre-
neurs took advantage of this moment to accelerate the renew-
able energy transition. However, the MSF alone does not fully
explain the technological and socio-technical dynamics that
made such shifts possible. The MLP framework helps explain
how renewable energy technologies like wind and solar power,
which started as niche innovations supported by policies like
the Feed-in Law, gradually matured and became viable alter-
natives to conventional energy sources (e.g., by the time of the
Fukushima disaster in 2011).

As a result of combining the MSF and MLP, the author argues
that Germany's energy transition cannot be understood solely
through political events such as the passing of laws and other de-
cisions by political actors. Instead, it was the interplay between
political dynamics, technological innovation, and broader socie-
tal and environmental pressures that enabled the Energiewende
to succeed.

In a similar way, Magnani and Cittati have applied two frame-
works: the MLP and Socio-Technical Imaginaries to explore
community renewable energy projects in Northern Italy to bet-
ter understand the emergence of community renewable energy
(CRE) projects and the collective ideas driving their development
(Magnani and Cittati 2022). On the one hand, the MLP frame-
work helps explain the structural conditions that allowed these
CREs to emerge, such as the influence of regional and national
policies. Additionally, it illustrates how external pressures, such
as climate change and regulatory adjustments, opened windows
for local actors to push for CREs. On the other hand, the STI
framework focuses on the collective visions that local actors as-
sociate with their projects.

Beyond the MLP, the idea of discovering and analyzing transi-
tion pathways can be understood as the centerpiece of transition

studies. Transition pathways describe the routes through which
transitions unfold, encompassing different patterns of change
and actor involvement (Geels and Schot 2007). Pathways can
vary from technological substitution and reconfiguration to re-
gime shifts and transformations.

In the case of the Energiewende, transition pathways can be
observed in the gradual shift from centralized fossil fuel power
plants to decentralized renewable energy systems. This shift in-
volves not only technological changes but also shifts in market
structures, regulatory frameworks, and social norms. Transition
studies emphasize the importance of aligning these elements to
support the desired pathways and ensure a smooth transition,
including the following (Geels et al. 2016):

1. Technological Substitution: This pathway involves the re-
placement of existing technologies with new ones, often
driven by technological breakthroughs and cost reduc-
tions. In the case of the Energiewende, technological sub-
stitution can be seen in the rapid expansion of solar and
wind power, which have displaced traditional fossil fuel
generation.

2. Reconfiguration: This pathway involves the reorganization
of existing systems to incorporate new technologies and
practices. In the Energiewende, reconfiguration can be
observed in the integration of renewable energy into the
existing grid infrastructure and the development of smart
grid solutions.

3. Regime Shift: This pathway involves a fundamental trans-
formation of the existing socio-technical regime, often
driven by changes in policy and societal values. In the
Energiewende, regime shifts can be seen in the phase-out
of nuclear power and the shift toward a decentralized en-
ergy system.

4. Transformation: This pathway involves a radical change
in the underlying structures and practices of the socio-
technical system. In the Energiewende, transformation
can be seen in the transition to a low-carbon economy
and the development of new business models and market
structures.

Each of these pathways presents unique challenges and oppor-
tunities for policymakers and stakeholders. By understanding
the dynamics of transition pathways, policymakers can develop
strategies to support the desired pathways and address potential
barriers to change. Transition pathways also highlight the role
of agency and strategic action by different actors. For example,
entrepreneurs and innovators play a crucial role in developing
and promoting niche technologies, while policymakers can
create conducive environments for these innovations to thrive
through supportive policies and regulations (A. Smith and
Stirling 2010a, 2010b).

Based on the insights provided by transition studies, different
types of energy transitions based on socio-technical dynamics
can be characterized. Edomah et al. (2020) categorize energy
transitions into three types: interim, deliberate, and transforma-
tive transitions. These types are defined by the combination of
policy, citizen-driven changes, and the degree of acceptance or
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enforcement of new energy behaviors and technologies. First,
interim energy transitions are characterized by changes driven
by policies without full public acceptance, often occurring
in nondemocratic settings or due to political pressures. These
transitions tend to be temporary, as users revert to previous be-
haviors when the external pressures are removed. One such ex-
ample is the temporary changes in energy use patterns during
the COVID-19 lockdowns. Second, deliberate energy transitions
are initiated by citizens or energy users themselves, without sup-
porting regulations. These transitions occur when individuals
adopt new technologies, such as hybrid or electric cars, based
on perceived benefits like cost savings or environmental impact.
These changes may last for longer periods but are not neces-
sarily backed by governmental policy. And third, transforma-
tive energy transitions combine both policy and citizen-driven
changes.

Aswe have seen, transition studies can make multilevel dynam-
ics visible and pathways explainable. However, as the way in
which transitions are propelled forward is of primary concern,
transition studies tend to place its research focus on the creation
of innovations in relation to the emergence of niches. These play
a critical role in driving transitions by providing spaces for ex-
perimentation and learning (A. Smith and Raven 2012). Niches
can develop into powerful forces that challenge established re-
gimes, particularly when they receive support from policy mea-
sures and societal actors. The Energiewende has benefited from
a vibrant landscape of innovations, including advancements in
solar and wind technologies, energy storage solutions, and smart
grid systems.

To foster innovation, transition studies highlight the importance
of creating protective spaces for niches, facilitating interactions
between actors, and providing resources for experimentation.
These insights underscore the need for policy frameworks that
support innovation ecosystems and enable the scaling of suc-
cessful solutions.

Moreover, innovations and niches often require active participa-
tion from diverse actors, including industry, academia, govern-
ment, and civil society. Collaborative networks and partnerships
can facilitate knowledge exchange, resource sharing, and joint
problem-solving, thereby enhancing the capacity for innovation
(Ali et al. 2023; M&ittd 2021). Of course, this requires extensive
participation in the sense of co-creation, cooperation, and col-
laboration by the actors involved in the process as well as the
integration of new actors emerging from niches.

Transition studies have focused on the emancipatory potential
of participation. This can be traced back to the process model of
Transition Theory, which bears a certain similarity to the Policy
Cycle (Geels and Schot 2007). According to this model, a socio-
technical regime change is explained by the fact that a certain
development path breaks open as triggered by external shocks.
This generates a window of opportunity for niche actors who
make novel discoveries and initiate learning processes via co-
construction, thus facilitating a reconfiguration of the broken
system.

According to the concepts of transition management, a transi-
tion arena, agenda, monitoring and evaluation, and experiments

must be created and enabled in order for a transition regime
change to take place (Silvestri et al. 2018). An input level,
throughput level, the transition arena (framing the transition
challenge, envisioning a shared future, exploring pathways and
building an agenda), and an output level are also distinguished
(Silvestri et al. 2018). This process also takes into account that
citizens can have varying degrees of input depending on the
structure in place (e.g., top-down authoritative hierarchical
training, bottom-up participatory democratic social learning)
(Aubert et al. 2019). Consequently, sustainability transition pro-
cesses can be set in advance (closed, predetermined, prescribed)
or set jointly (open, self-organized, co-created).

According to the theoretical assumptions of the transition
model, emancipatory actors are necessary for a regime change
as they are able to influence processes in a self-empowered
way. Essentially, the emancipatory approach is distinguished
from participatory principles, since here complete inclusion is
attempted as opposed to modest inclusion and shared power
(Swartz and Nyamnjoh 2018). In such an approach, participants
choose their own agenda, initiate their own policy design pro-
cess, and control their own outcomes.

Participatory approaches, on the other hand, focus on consul-
tation, joint planning of design, shared responsibility, and out-
comes that belong to participants collectively. Therefore, it is
assumed that the transition path of a top-down transition can
be achieved through re-constellation, whereas a bottom-up
transition requires empowerment, which can generate a recon-
figuration (substitution, backlash) of the regime (Boulanger
et al. 2021; Cuppen 2018; Dall-Orsoletta et al. 2022; Longo
et al. 2023). Despite this difference, both approaches are defined
by structural and cultural tension, as well as stress and pressure
on the dominant regime system (Kauffmann 2022; Oldenbroek
et al. 2024).

Accordingly, abrupt and rapid social mobilizations can lead
to the construction of novel political processes and structures.
Since transition studies feature notions of free social spaces, a
complexity thinking is enabled, which is essential for manag-
ing nonlinear dynamics. For transition studies, social move-
ments are thus an important starting point for the creation of
such open spaces, allowing foundations for a new agenda to
emerge in which various actors and institutions can participate.
They can be understood as door openers of transition, although
they are in turn dependent on exogenous conditions on the one
hand and on resonance in the overall social system (discursive
space, publics) on the other. However, it is questionable how well
emancipation works and what grassroots movements produce
in turn (Forman 2017; Johansen and Emborg 2018; Kumar and
Taylor Aiken 2021). Previous research on community energy
projects has found that inequalities, undemocratic governance
structures, and little de facto participation can often result
(Lapniewska 2019; Mundaca et al. 2018; Radtke 2023; Radtke
and Ohlhorst 2021; Ryder et al. 2023; Van Veelen 2018).

Geels et al. (2018) emphasize reducing energy demand as
one crucial example of the transformative power of energy
transitions, however, as one that requires more than just in-
cremental technological improvements and calls for trans-
formative changes in socio-technical systems more broadly.
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These systems, which provide energy services like heating
and transport, are complex and co-evolve with technologies,
user behaviors, and policies. This makes reducing energy de-
mand complex, requiring not just technological innovation
but a reconfiguration of entire systems. However, low-carbon
innovations often start in protected niches, where they can de-
velop without the full pressures of market competition. These
niches allow for experimentation and learning but fall short of
the systemic changes required to enable broader diffusion of
innovations. Furthermore, supportive policy frameworks are
needed to address the interaction between emerging innova-
tions and existing systems. Thus, inclusive participation plays
a crucial role in transition studies, defined in an outcome-
oriented manner.

This understanding of inclusive participation closely aligns
with radical democracy theory, which emphasizes the role
of grassroots activities and niche actors in driving change
(Lummis 1996; Massey 1995). In the context of energy transi-
tions, this theory focuses on bottom-up processes involving
local communities, marginalized groups, and niche actors chal-
lenging existing power structures and driving transformative
change (Kriiger 2022). By prioritizing nonhierarchical, partic-
ipatory models of governance, radical democratic approaches
argue that legitimacy stems from the direct involvement of cit-
izens in decision-making processes, rather than from institu-
tionalized, top-down structures (Stephens 2019; Szulecki and
Overland 2020). This can be seen as a departure from tradi-
tional liberal democratic frameworks, which tend to emphasize
procedural fairness without necessarily ensuring broad-based
participation (Popp-Madsen 2023). Furthermore, radical demo-
cratic theory posits that democracy is not merely a set of proce-
dures or institutions but an ongoing process of contestation and
participation (Massey 1995). This understanding of democracy
emphasizes the continuous redefinition of social and political
norms, where dissent and conflict are not seen as disruptive but
as integral to the democratic process. In energy transitions, this
theory provides a framework for viewing participation not just
as a means to an end (i.e., successful policy implementation), but
as a fundamental component of democracy itself (Kriiger 2022;
Miiller et al. 2022). In this way, participation serves as both “re-
source feedback” by giving marginalized actors a seat at the
table and “ideational feedback” by allowing them to inject new
ideas and perspectives into the transition process (Wooten and
Ulrich 2017). Radical democratic theory also challenges the no-
tion of predetermined pathways in energy transitions. Instead,
it supports the idea that transitions should remain open-ended
and flexible, allowing for continuous input from diverse ac-
tors who may have competing visions for the future. Moreover,
while grassroots activities are vital for generating adjustments
in socio-technical regimes, the success of these initiatives often
depends on how they align with broader societal and regulatory
structures. By integrating frameworks such as the MLP, MSF,
and STI, transition studies provide a comprehensive approach to
understanding energy transitions.

To conclude, transition studies underscore the transformative
power of participation. Through participatory processes, new
socio-technical regimes can emerge, driven by grassroots ac-
tors and institutional support alike. However, further research
is needed to explore how different forms of participation can be

harmonized to foster more inclusive, equitable, and sustainable
energy transitions. In summary, it is striking that participation
plays a very specific role in transition studies, based on a pur-
poseful understanding:

« In transition studies, participation is evaluated and de-
fined in an outcome-oriented way: It serves as an enabler
for transformative ways of thinking and acting and should
empower individuals and actors to break through ingrained
routines and experiment with new practices (emancipatory
participation). Emancipation via empowerment, recon-
stellation, and adaptation is subordinated to participatory
practices and the interaction of actors in order to achieve a
reconfigurative bottom-up transition.

« The understanding of participation corresponds in large
part to the approaches of radical democracy theory, which
focuses on bottom-up activities by individuals and actors. It
remains unclear how conflict-affirming or conflict-averse
the practices should be and what joint decision-making
with institutionalized actors should look like in concrete
terms.

« Transition studies emphasize the importance of any grass-
roots activities of niche actors, which can generate adjust-
ments in socio-technical regimes in the case of a window
of opportunity. What remains open here is how these ac-
tivities are mutually dependent, which are conducive or not
conducive to change, and how visions of a shared future are
actually to be developed when very diverse views and ac-
tions are present.

4 | Insights From Policy Studies: Understanding
Energy Transitions Through Governance Processes

Policy studies offer critical insights into the governance struc-
tures, power dynamics, and institutional frameworks that
shape policy development and implementation, especially in
the context of large-scale energy transitions such as Germany's
Energiewende. This transformative policy, which aims to transi-
tion Germany from fossil fuels and nuclear power to renewable
energy sources like wind and solar, exemplifies the complexity
of participatory governance and the balancing act between eco-
nomic interests and environmental goals. The Energiewende,
like many large-scale transitions, reflects the multifaceted chal-
lenges of simultaneously fostering innovation, ensuring inclu-
sivity, and maintaining democratic legitimacy.

Energy transitions are inherently socio-political processes
that require policies engaging a diverse range of stakeholders
through democratic and inclusive approaches. Unlike purely
technological changes, energy transitions must navigate com-
plex socioeconomic landscapes, where policies must align with
societal values while addressing practical aspects of renewable
energy deployment (Krupnik, Wagner, and Vincent 2022).

The socio-technical perspective used to analyze energy transi-
tions emphasizes the need for policy frameworks that align with
broader sustainability goals, facilitating innovations such as re-
newable energy technologies. These frameworks must also ac-
count for the dynamics of entrenched interests, resistance from
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incumbent industries, and the gradual societal shifts needed
to embrace renewable energies (Sovacool et al. 2020). Political
events, such as the Fukushima disaster, can create “policy win-
dows” that allow for significant policy shifts, as demonstrated
in Germany's post-Fukushima energy transition (Derwort
et al. 2022).

Moreover, these transitions are not isolated to technical ad-
vancements; they encompass wider socio-political processes,
requiring comprehensive governance approaches. The transi-
tion from nuclear and fossil fuel reliance to renewable energy
is as much about transforming public attitudes, economic mod-
els, and institutional practices as it is about deploying wind
turbines or solar panels. These shifts occur within the broader
framework of energy justice, which requires policies to ensure
fair distribution of both the benefits and burdens associated
with transitions, particularly in socioeconomically disadvan-
taged communities (Harichandan et al. 2022). The concept of
energy democracy emphasizes the need for a redistribution of
power in decision-making and access to resources (Burke and
Stephens 2017). In this context, energy justice involves address-
ing inequalities in energy access, mitigating the impact of rising
energy costs on low-income households, and ensuring that the
communities most affected by energy infrastructure projects
have a say in decision-making processes (Heffron 2022).

Beyond that, effective energy transition governance requires a
multi-faceted approach, where policy studies identify key points
of engagement: the actions of public officials, the participa-
tion of citizens, and the involvement of civil society organiza-
tions. These actors collectively shape participatory governance
structures, which must balance centralized and decentralized
decision-making. Centralized governance, with its top-down
approach, can expedite policy implementation, ensuring rapid
deployment of large-scale infrastructure projects. However,
this approach may limit the depth of stakeholder participation,
particularly from marginalized groups whose interests might
be overlooked in the pursuit of efficiency. Decentralized gov-
ernance, by contrast, allows for more adaptable and inclusive
decision-making, often through regional and local bodies, al-
though it may present coordination challenges across different
governance levels (Pierre and Peters 2005). Here, we can also
find a link to energy democracy and justice, which advocate for
a more radical decentralization of energy systems and greater
community ownership and control over renewable energy re-
sources (Finley-Brook and Holloman 2016).

The complexities of energy transitions are further illuminated
by the MLP, which provides a theoretical framework for un-
derstanding how renewable energy technologies evolve in pro-
tected niches before gaining enough momentum to challenge
established systems (Derwort et al. 2022). This perspective is
particularly valuable in examining how technological innova-
tions like solar and wind power can disrupt traditional energy
markets and create new paradigms of energy production and
consumption. The MLP suggests that successful transitions re-
quire not only technological innovation but also a supportive
socio-political environment that encourages experimentation
and nurtures emerging technologies. Policy frameworks and
governance structures, therefore, play a critical role in creat-
ing these enabling environments by promoting investments in

renewable energy technologies (Harichandan et al. 2022). At
the same time, governance structures must ensure the equitable
distribution of both the opportunities and challenges associated
with energy transitions, addressing socioeconomic disparities
in access to clean energy (Krupnik, Wagner, and Vincent 2022).
The importance of assessing policy capacity, as noted by Khan
and Hussain (2024), becomes crucial here, as the effectiveness
of governance structures in managing transitions is often deter-
mined by their ability to mobilize resources, engage stakehold-
ers, and adapt to changing conditions.

Public engagement is another crucial component of successful
energy transitions, as demonstrated by recent movements such
as climate strikes and grassroots activism. These movements
highlight the growing role of public awareness and activism in
shaping energy policy (Gatto 2022). Citizens' increasing demand
for transparency, accountability, and participation in energy
decision-making processes places pressure on policymakers to
ensure that governance structures are responsive to public con-
cerns. The decentralized structure of Germany's federal system,
which allows regional and local governments to tailor energy
policies to local conditions, also demonstrates the complexities
of public engagement in multilevel governance (Jinicke 2012).

Lastly, governance structures influence how power and re-
sources are distributed among stakeholders, affecting their ca-
pacity to shape policy outcomes (Wiget 2024). Understanding
these dynamics is essential for identifying potential sources of
resistance or support and for designing strategies to foster col-
laboration and build coalitions. Regulatory environments, de-
fined as the rules, standards, and incentives that guide behavior
and influence market dynamics, are equally essential in energy
transitions. Regulatory frameworks can either support or hin-
der the deployment of renewable energy technologies, shap-
ing investment decisions and consumer behavior (Doblinger
et al. 2016). In Germany, regulatory measures such as feed-in
tariffs and renewable energy targets have been central to the
Energiewende's success, offering financial incentives for renew-
able energy development (Jacobsson and Bergek 2004). However,
these regulatory environments must remain flexible, allowing
for adaptation in response to new challenges and technological
advancements (Berkhout 2002). Policymakers must thus strike
abalance between providing regulatory certainty—necessary to
attract long-term investments—and fostering an environment
that encourages innovation and experimentation.

In the broader framework of energy transition governance, par-
ticipatory democracy is an essential approach. Participatory
democracy, with its emphasis on citizen engagement in policy
making through mechanisms such as deliberative forums, citi-
zen assemblies, and participatory budgeting, adds legitimacy to
energy transition policies (Machin 2023). While top-down insti-
tutional participation often dominates the governance of energy
transitions, grassroots initiatives and bottom-up civic activities
are equally vital in shaping these processes. Studies suggest that
grassroots participation contributes to democratic legitimacy by
promoting equal access to decision-making processes and en-
suring that diverse voices are heard (Arnstein 1969). Policy stud-
ies typically focus on the design and evaluation of participatory
governance structures, as well as assessing inclusivity, fairness,
and effectiveness (Béland et al. 2022).
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The interaction between governance structures, regulatory
environments, and participatory democracy illustrates how
multilevel governance can shape the pace and direction of en-
ergy transitions. Effective governance requires that regulatory
frameworks provide clear signals and incentives for technolog-
ical innovation, while also ensuring that new entrants to the
energy market are not disadvantaged by prohibitive barriers
(Kivimaa and Kern 2016). At the same time, inclusive partici-
patory processes are critical in ensuring that marginalized com-
munities are not excluded from decision-making processes and
that their concerns are adequately addressed (Biegelbauer and
Hansen 2011).

Looking forward, policy studies should emphasize the impor-
tance of interdisciplinary approaches that integrate renewable
energy technologies into existing markets and develop compre-
hensive strategies for decarbonizing energy-intensive sectors
(Harichandan et al. 2022). Additionally, equitable policy inter-
ventions are essential to addressing global disparities in energy
systems and ensuring that technological innovation benefits all
regions, particularly those in the Global South, which often face
significant barriers to energy access (Sovacool et al. 2020).

In conclusion, the interplay between governance structures,
regulatory environments, and participatory democracy is cen-
tral to the success of energy transitions. Effective governance
must balance the need for regulatory certainty with the flexibil-
ity to adapt to new challenges while fostering inclusive partic-
ipation across all levels of decision-making. Ultimately, policy
frameworks that align with sustainability goals, support inno-
vation, and promote social justice will be critical for navigating
the complex landscape of energy transitions. Governance struc-
tures influence how power and resources are distributed among
stakeholders, affecting their capacity to shape policy outcomes.
Understanding these dynamics is essential for identifying po-
tential sources of support or resistance as well as designing strat-
egies to foster collaboration and build coalitions (Rhodes 1996).
Governance structures also impact the capacity for policy in-
novation and adaptation, determining how effectively new
ideas can be integrated into existing systems (Serensen and
Torfing 2009).

What role exists for analyzing participation in policy studies?
First, participation is theoretically understood as a complemen-
tary form of representative democracy that generates additional
legitimizing power for political decision-making processes.
Empirical-conceptual studies are based on examining how
democratic surplus can be developed from different forms of
participation. Participation is predominantly studied in an in-
stitutional context, with the predominant coverage of top-down
formats of invited participation within the political system in
the context of participatory governance structures and policy
processes. Second, the understanding of participation is linked
to functions, structures, and processes; the focus is on the modes
of action of participation with regard to various factors (inclusiv-
ity, effectiveness, fairness, etc.).

Examples of conducting participation analysis studies in the
context of environmental policies are approaches for explaining
participation in collaborative governance networks. This is done
by conducting a review of resource dependence, social exchange,

and social identity theories in terms of measuring three partic-
ipation attitudes (cognitive, affective, conative) (Barrutia and
Echebarria 2019). In the context of participatory technology
assessment, the principles of inclusion (equal weight to all cit-
izens, inclusion of all affected groups), issue framing (adequate
information provision, framing by the participants), and quality
of decision-making (accountability of decision makers, attention
to arguments) can be examined (Biegelbauer and Hansen 2011).

In summary, this chapter clarifies the policy analysis perspec-
tive on participation in energy transitions, such as:

« Participation is understood as a top-down process granted
by institutions and organized interests. Other processes be-
yond these system contexts are not covered (e.g., grassroots
initiatives).

« In the study and evaluation of participation, the focus is on
the criteria of legitimacy and effectiveness. Both emancipa-
tion and contextual factors of participation procedures are
largely ignored.

« Although participation can serve higher ideals of demo-
cratic theory, such as via deliberation, in addition to the typ-
ical influences within the decision-making process (policy
cycle, which is the subject of policy analyses), these forms
of participation are also assessed instrumentally—beyond
deliberation, other, for instance, experimental and creative
forms of will formation are not taken into account.

5 | Overlapping Perspectives: The Role of Power
Dynamics and Policy Feedback

In the following sections, we identify and describe two over-
lapping perspectives of policy and transition studies, focusing
first on power dynamics and political processes. This includes
a strong emphasis on actor and governance settings analyzed
primarily by policy studies, but also by transition research.
Additionally, we highlight the role of policy feedback in policy
and transition studies, which is a core feature of theories of pub-
lic policy processes. Feedback loops are an essential mechanism
of influencing the adaptations of actions by actors in transition
processes.

Power dynamics and political processes play a crucial role in
shaping energy transitions by influencing agenda-setting, policy
formulation, and implementation (Betsill and Bulkeley 2007).
These dynamics can either facilitate or hinder transitions,
depending on the interests and strategies of key actors. In
Germany's Energiewende, power dynamics are evident in de-
bates over energy subsidies, grid expansion, and the phase-out of
nuclear power. The transition has been shaped by a complex in-
terplay of interests, including those of the government, industry,
environmental organizations, and civil society groups (Haustein
and Lorson 2023).

One critical aspect of power dynamics in the Energiewende is
the shift in political power caused by the decentralized own-
ership of renewable energy projects. Decentralization has en-
abled citizens, municipalities, and cooperatives to participate
in shaping the energy transition, disrupting traditional power
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structures (Brisbois 2023). However, despite this shift, citizens'
influence is often limited by their social and local positions,
with landowners and officials holding more significant sway in
local energy decisions (Schwarz 2020). This dynamic exempli-
fies how decentralization may empower certain groups while
marginalizing others, a key consideration in designing equitable
energy policies (Avelino and Wittmayer 2016). Moreover, under-
standing power in transitions requires examining how agency
at the level of novel practices can influence structural change.
Hoffmann argues that power is not only a destructive force but
also a creative one, as new practices challenge and reconstruct
existing structures, allowing agency to extend beyond the habit-
ual (Hoffman 2013).

Policy studies highlight the importance of inclusive decision-
making processes that engage diverse stakeholders, address
power imbalances, and ensure that policies reflect the interests
of affected communities. These processes should create spaces
for dialogue, foster collaboration, and ensure marginalized
voices are heard (Andersson and Ostrom 2008; E. Ostrom 1990,
2010, 2012; E. Ostrom et al. 1999; V. Ostrom and Ostrom 2019).
This perspective aligns with the Multi-Actor Perspective, which
distinguishes between state, market, community, and third-
sector actors to analyze shifting power relations (Avelino and
Wittmayer 2016).

Moreover, political processes significantly influence how the
costs and benefits of energy transitions are distributed, affect-
ing public support and acceptance. Policymakers must consider
the equity implications of energy policies to avoid disproportion-
ately burdening certain groups (Sovacool et al. 2019). Without
addressing distributional concerns, policies risk reinforcing ex-
isting inequalities, as seen in cases where transnational energy
corporations dominate new energy regimes, thus limiting the
potential for transformative change (Haas 2019).

The role of political power in energy transitions is multifaceted,
involving the capacity to influence policy agendas, shape public
opinion, and mobilize resources. Tyfield (2014) emphasizes the
productive aspect of power in transitions, arguing that power is
not only about resistance or dominance but also about creating
new possibilities for transitions, as seen in the case of e-mobility
in China. Power is exercised through both formal mechanisms,
such as legislation and regulation, and informal channels, like
lobbying and advocacy (Lukes 2005).

Power dynamics are also closely linked to issues of legitimacy
and accountability, as stakeholders must justify their actions
and decisions. Transparent and accountable use of power is
essential for maintaining legitimacy and fostering trust among
stakeholders (Beetham 1991). In the context of energy transi-
tions, these dynamics can either democratize or perpetuate ex-
isting hierarchies, depending on how power is distributed and
exercised (Burke and Stephens 2018).

Energy transitions also present opportunities for empowerment
and social innovation. Participatory agenda-setting in transdisci-
plinary research, for instance, offers a means of challenging tra-
ditional power dynamics by involving practitioners and citizens
in decision-making (Fritz and Binder 2020). Rutting et al. (2023)
further explore the role of power shifts in sustainability

transformations, introducing the “Disruptive Seeds” approach
to examine how niche practices challenge incumbent actors and
systems. Energy transitions can be understood as deeply po-
litical processes shaped by power dynamics at multiple levels.
Whether driven by top-down policies or bottom-up initiatives,
understanding how power is distributed and exercised is critical
for navigating the complexities of energy transitions.

Policy feedback mechanisms are crucial in shaping the evo-
lution of policies over time, influencing both the design and
implementation of future initiatives. In the context of energy
transitions, such as Germany's Energiewende, policy feedback
plays a significant role in determining whether policies are sus-
tained, adapted, or dismantled. Feedback loops emerge when
existing policies generate consequences—both intended and
unintended—that impact future political processes.

Feedback effects are not limited to economic outcomes.
Technological maturity and socio-technical fit, for example,
create pressures for policy adaptation. These pressures arise as
renewable energy technologies evolve and integrate with exist-
ing systems, leading to continuous learning and adjustments in
policy design (I. D. Smith 2020). Another key concept in pol-
icy feedback is the idea of coalition cascades, in which feedback
from one policy subsystem spills over into others, creating tip-
ping points for broader systemic change. For example, early re-
newable energy policies in Germany not only impacted the grid
system but also influenced policies related to energy storage
and electric vehicle infrastructure, demonstrating the intercon-
nected nature of feedback across multiple subsystems (Meckling
and Goedeking 2023). Feedback mechanisms are particularly
relevant in the co-evolution of policy mixes and socio-technical
systems (Kern, Rogge, and Howlett 2019). In the context of sus-
tainability transitions, policies do not exist in isolation; they in-
teract with one another, creating feedback loops that shape both
the socio-technical systems they aim to transform and the policy
mixes themselves (Edmondson et al. 2019). Additionally, earlier
experiences with renewable energy policies can reshape public
opinion and influence future policy stances. In Norway, for ex-
ample, shifts in municipal stances on wind power were influ-
enced by feedback from earlier wind power policies, reflecting
the role of local experiences in shaping broader policy positions
(Eikeland et al. 2023).

Feedback mechanisms, combined with external socio-technical
pressures, influence whether policies are durable or subject to
change. Policy feedback also operates across national borders,
driven by global interdependence. Domestic energy policies in-
teract with global supply chains, creating feedback loops that
influence the pace of clean energy adoption and the competi-
tiveness of national industries (Meckling and Hughes 2018).
Moreover, feedback processes are not always linear or self-
reinforcing. The dynamics of policy feedback can also shift from
self-reinforcing to self-undermining. For instance, in the case of
EU biofuels policy, early positive feedback created momentum
for the policy, but as knowledge about the environmental im-
pacts of biofuels accumulated, negative feedback emerged, lead-
ing to a reversal of earlier policy gains (Skogstad 2017). Positive
feedback mechanisms can also pave the way for more ambitious
policy reforms. In South Africa, for instance, niche-support
instruments in renewable energy programs generated positive
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feedback that increased the political feasibility of more strin-
gent energy policies, demonstrating how feedback can support
policy ratcheting (Schmid and Lumsden 2023). Coalition build-
ing is another key factor in generating positive policy feedback.
In Ireland's renewable energy transition, coalitions of support
helped maintain and increase policy ambition, reinforcing feed-
back mechanisms that drive the long-term durability of transi-
tion policies (Fitzgerald 2020).

An updated research agenda for sustainability transitions
highlights the role of power, agency, and feedback in shaping
transition pathways. Feedback mechanisms play a crucial role
in accelerating progress toward sustainability by influencing
both the design and implementation of energy policies (Kohler
et al. 2019). Thus, policy feedback is a vital mechanism in both
policy and transition studies, shaping the persistence or change
of policies over time. By leveraging positive feedback loops and
addressing potential self-undermining dynamics, policymakers
can accelerate energy transitions and ensure the durability of
sustainability efforts. In summary, integrating the concept of
policy feedback into both transition studies and policy sciences
provides a more nuanced understanding of the dynamics that
shape energy transitions over time. Policy feedback mechanisms,
particularly in the context of participation, serve not only as a
means of incorporating actors into decision-making processes
but also as a critical enabler of systemic change. Participation
in this case can be understood as both resource feedback and
ideational feedback.

As ideational feedback, participation goes beyond mere pres-
ence and contributes new viewpoints, ideas, and innovative
solutions to the conversation. This is particularly significant in
energy transitions, where niche actors such as renewable energy
entrepreneurs, local communities, and advocacy groups often
hold alternative visions for the future that challenge dominant
regimes (Lockwood et al. 2017). These actors introduce new per-
spectives that may disrupt entrenched socio-technical systems
and offer pathways for more radical innovations.

Additionally, participatory feedback loops enhance policy
adaptability. When participation is structured to incorporate
continuous feedback, policymakers can more effectively moni-
tor the socio-technical landscape, adjusting policies to respond
to emerging challenges or shifting stakeholder preferences. This
creates an iterative cycle in which feedback from one phase in-
forms future decisions, fostering resilience and the capacity for
learning within governance systems. Policy feedback also high-
lights the role of coalitions and power dynamics in shaping the
success of participatory processes. While participation opens the
door for new actors to influence policy, the real impact depends
on how these actors form coalitions, leverage resources, and
navigate existing power structures. Positive feedback from suc-
cessful participatory models can reinforce coalition-building,
driving long-term durability and increasing political feasibil-
ity for more ambitious energy transition policies. By situating
participation within the framework of policy feedback, we can
see how it serves as a critical enabler of both incremental and
transformative change. Participation does not merely provide le-
gitimacy to the policy process; it actively shapes the trajectory of
energy transitions by bringing new voices into the fold, enabling
innovation and fostering adaptability.

In conclusion, the interaction between policy feedback and par-
ticipatory processes underscores the importance of an inclusive,
multi-actor approach to energy transition governance. Future
research should delve deeper into the ways in which participa-
tory feedback loops operate, particularly in how they influence
the scaling of grassroots innovations and the development of co-
alitions across different governance levels. This will allow poli-
cymakers to leverage feedback effectively, ensuring that energy
transitions are not only sustainable but also socially just, with
policies that reflect a diverse range of perspectives and priori-
ties. Ultimately, by understanding participation as both resource
and ideational feedback, we can unlock the transformative po-
tential of inclusive governance, thus making energy transitions
more resilient, adaptive, and equitable.

6 | Integrating Transition and Policy Studies for
Democratic Energy Transitions

Integrating insights from transition studies and policy studies
offers a robust framework for understanding and facilitating
energy transitions. These joint insights allow us to address the
complexities and uncertainties inherent in such processes while
developing governance approaches that are both effective and
democratically legitimate. In energy transitions like Germany's
Energiewende, this integration is essential for balancing techno-
logical innovation, policy adaptation, and social acceptance.

In the following sections, we will first examine participatory
governance, reflexive governance, and policy frameworks and
innovation ecosystems. Afterward, we will explore the impli-
cations for democratic legitimacy, including discussions on
input legitimacy, throughput legitimacy, output legitimacy, and
legitimacy and participation. By taking this approach, we aim
to showcase how integrating insights from transition studies
and policy studies is crucial in shaping these governance mod-
els and ensuring their effectiveness. This exploration of gover-
nance models demonstrates how the combined perspectives of
these fields can help create systems that are adaptable, inclu-
sive, innovative, and responsive to the dynamic needs of energy
transitions.

First, participatory governance plays a pivotal role in enhanc-
ing the democratic legitimacy of energy transitions by ensuring
that a wide range of stakeholders—including citizens, industry
representatives, and policymakers—are actively engaged in the
decision-making process. This inclusivity fosters socially robust
and adaptable policies, creating pathways for diverse stakehold-
ers to co-create transition strategies and increasing the legiti-
macy of the overall process (Fung 2015).

Participatory elements, such as citizen assemblies and stake-
holder consultations, provide opportunities for inclusive en-
gagement and enhance both the legitimacy and effectiveness
of transition strategies. By creating spaces for dialog and ex-
perimentation, these processes allow for social learning and
adaptation. Policymakers can leverage the diverse expertise
and knowledge of stakeholders, fostering trust, collaboration,
and reducing the risks of conflict and opposition (Jaegersberg
and Ure 2011; Ouhajjou et al. 2015). Moreover, participatory
governance enables stakeholders to collectively explore new
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approaches and solutions, supporting the development of in-
novative and adaptive transition strategies that can respond to
evolving circumstances and societal needs (Fazey et al. 2014).

Reflexive governance emphasizes continuous learning and ad-
aptation, acknowledging the dynamic and complex nature of
energy transitions. This approach integrates iterative feedback
loops, where policies are regularly evaluated and adjusted in
response to new insights and changing conditions (Vof3 and
Kemp 2006).

In the Energiewende, reflexive governance significantly en-
hances the capacity of governance systems to navigate uncertain-
ties, incorporate stakeholder feedback, and address emerging
challenges. By encouraging the exploration of alternative path-
ways and scenarios, reflexive governance allows stakeholders
to consider various options and trade-offs when developing ro-
bust and flexible transition strategies (Leach et al. 2010). This
approach also promotes anticipatory governance, where stake-
holders engage in foresight and scenario planning to prepare for
future challenges and opportunities (Renn 2011).

The integration of transition and policy studies underscores the
critical importance of policy frameworks and innovation eco-
systems in supporting energy transitions. Policy frameworks
provide the institutional and regulatory structures that guide
transitions, while innovation ecosystems facilitate the develop-
ment, scaling, and diffusion of new technologies and solutions.
For the Energiewende, policy frameworks must focus on cre-
ating enabling environments for innovation, supporting niche
developments, and fostering collaboration between key actors
(Raven et al. 2016). Innovation ecosystems play an essential role
by offering resources for experimentation, knowledge exchange,
and collaboration. These ecosystems support the development
of new business models and market structures, fostering net-
works of support among stakeholders (Hekkert et al. 2007). By
fostering a culture of innovation and experimentation, policy-
makers can enhance the energy system'’s capacity to meet new
challenges and drive the transition toward a sustainable energy
future (Fagerberg and Hutschenreiter 2020). However, while
policy innovation—including the invention, diffusion, and suc-
cess of new policies—is crucial for accelerating energy transi-
tions, research shows that the policy innovation lens remains
underexplored in the energy transitions literature.

We will now switch to some implications for democratic legiti-
macy as a link between the perspectives of policy and transition
studies on energy transition. Through the lens of democratic le-
gitimacy, we can understand how policies not only meet techni-
cal objectives but also gain social acceptance and support from
a diverse range of stakeholders. This approach emphasizes the
importance of aligning governance practices with principles of
fairness, transparency, and effectiveness, thus ensuring that en-
ergy transitions are both resilient and equitable. Energy tran-
sitions, such as the Energiewende, have profound implications
for democratic legitimacy due to the complex decision-making
processes that affect a diverse array of stakeholders. Integrating
insights from transition studies and policy studies can help en-
hance the legitimacy of transition strategies, ensuring that they
are not only socially just and inclusive but also more effective in
achieving their goals.

Inputlegitimacy refers to the mechanisms and processes through
which stakeholders are engaged in decision-making. Ensuring
that a diverse range of voices is heard is crucial for democratic
governance (V. A. Schmidt 2013). In the Energiewende, enhanc-
ing input legitimacy involves establishing participatory forums,
facilitating stakeholder engagement across governance levels,
and providing citizens with the information and resources
necessary to contribute meaningfully to transition pathways
(Proedrou 2022).

Throughput legitimacy concerns the transparency, fairness, and
accountability of the decision-making process itself. Ensuring
that stakeholder input is incorporated and that decision-making
processes are open, fair, and inclusive is crucial for democratic
legitimacy (V. A. Schmidt 2013). In the Energiewende, through-
put legitimacy can be enhanced by creating feedback mecha-
nisms, ensuring transparency, and fostering equitable processes
that allow all stakeholders to participate on equal terms (V.
Schmidt and Wood 2019).

Output legitimacy assesses the effectiveness of policies in ad-
dressing stakeholder needs and achieving their intended out-
comes (V. A. Schmidt 2013). It evaluates how well policies
reflect the interests of affected communities and the extent to
which they achieve their goals. For the Energiewende, output
legitimacy can be strengthened by regularly evaluating the im-
pacts and effectiveness of transition strategies.

As we have seen, democratic legitimacy in energy transitions is
often viewed through a process model like Easton's input-out-
put cycle (Easton 1965). According to this model, legitimacy is
generated through input, throughput, and output (Renn and
Schweizer 2020). These dimensions of legitimacy are crucial
for maintaining the democratic claims of collective identity, lib-
eral democratic rights, and shared norms and values. However,
achieving legitimacy in energy transitions requires more than
guaranteeing these principles on the levels of policy decision-
making processes in a formal way of public participation pro-
cedures. Advanced democratic legitimacy in a wider and deep
understanding means ensuring that participation is genuine,
processes are transparent, and outcomes are just. This would fit
in the perspective of transition studies and is based both on de-
liberative and radical democracy theory. Habermas' theory of de-
liberative legitimacy emphasizes communicative action, where
legitimacy arises from seeking agreement through truthful dis-
course (Habermas 1990, 2023). In radical democratic theory,
legitimacy goes beyond mere procedural fairness; it demands
the active involvement of marginalized and noninstitutional-
ized actors in shaping decision-making processes. Participation
must not only be an institutionalized, top-down process but also
allow for bottom-up initiatives that challenge existing power
structures and create new spaces for dialogue and contestation.
Radical democracy emphasizes the transformative potential of
conflict and dissent, seeing them as essential for a truly demo-
cratic process.

In contrast, Luhmann's systems theory views legitimacy as
the acceptance of decisions based on legality, conformity to
norms, and problem-solving ability (Pretorius et al. 2024;
Rasmussen 2022; Thornhill 2021). The higher the perceived le-
gality and conformity to normative principles, the more likely
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the public is to accept and approve of the decisions (Hoffe 1994).
This perspective implies that legitimacy is often derived from
the system's ability to demonstrate rationality, efficiency, and
adherence to established legal frameworks, which can resultin a
more stable governance process (Shulman 2023). However, one
limitation of Luhmann's systems theory is that it may overlook
the importance of public engagement and emotional investment
in decision-making processes (Machura 2019). By focusing on
formal legality and systemic norms, the theory risks neglecting
the value of participatory legitimacy, where citizens feel they
have a stake in shaping policies that directly affect their lives.

Integrating analyses of policy and transition studies offers a
comprehensive approach to bridging these diverse concepts of
legitimacy, particularly in the context of energy transitions. By
combining insights from policy studies—such as policy feedback
mechanisms, institutional frameworks, and systems theory—
with the participatory and transformative emphasis of transition
studies, this integrated analysis ensures that both formal and
informal channels of legitimacy are addressed. It acknowledges
the need for legal conformity and systemic stability, as empha-
sized by Luhmann, while also embracing the participatory, bot-
tom-up processes advocated by radical democratic theory.

In conclusion, by integrating insights from transition and policy
studies, we can enhance both the effectiveness and democratic
legitimacy of energy transitions. Participatory and reflexive gov-
ernance practices ensure that energy transition strategies are so-
cially inclusive, responsive to stakeholder needs, and adaptable

Policy Research Perspective
- Procedural Perspective

- Multiple Streams Perspective on Problems,
Policies and Politics (Policy Window for
Policy Entrepreneurs)

- Focus on Dynamics of Policy Creation
(Policy Cycle), Actor-Centered and
Development Approach

'

Perspective on Energy Transitions

- Multilevel Governance Perspective

- Multiple Streams Perspective

- Regulatory Environments

- Participatory Democracy
Perspective on Participation

- Top-down Process

- Legitimacy & Effectiveness

- Instrumental Perspective

A 4

Policy Research Challenges

- Lacking Understanding of Bottom-up
Processes

- Influences of Elements beyond Policy
Activities

- Understanding of Participation as a
Comprehensive Social Process

to evolving circumstances. Moreover, supporting innovation
ecosystems and developing adaptive policy frameworks allow for
the creation of sustainable, long-term strategies that can drive
the transition to a renewable energy future. A joint approach
involving policy and transition studies provides significant ad-
vantages for managing energy transitions such as Germany's
Energiewende. It ensures that governance processes are inclu-
sive, adaptive, and resilient, thereby facilitating not only tech-
nological innovation but also social acceptance and legitimacy.
By balancing input, throughput, and output legitimacy, policy-
makers can foster a more democratic and just energy transition,
where diverse stakeholder perspectives are genuinely reflected
in both the processes and outcomes of energy policy.

7 | Discussion and Limitations: Addressing
Challenges in Participatory Energy Transitions

In this section, we will summarize and discuss the insights
provided by Figure 1, which summarizes all the perspectives
presented in this contribution. This particularly reflects the
intersection of policy and transition studies within the frame-
work of participatory energy transitions. It illustrates the
complex challenges that accompany energy transitions, such
as the need to accelerate the process, expand renewable en-
ergy, and incorporate democratic governance mechanisms.
Additionally, the importance of co-ownership opportunities,
favorable regulatory and economic conditions, and the inte-
gration of policy and transition insights to better understand

Transition Research Perspective
- Processual Perspective

- Multilevel Perspective on System Change
of Socio-Technical Regimes (New
Configurations Through Windows of
Opportunity by Niche-Innovations, External
Influences and Landscape Developments)

- Focus on Influences on Actors and
Dynamics: Co-Construction in Networks

.

Perspective on Energy Transitions

- Multilevel Perspective

- Transition Pathways

- Innovations & Niche Management

- Radical Democracy
Perspective on Participation

- Bottom-up Process

Emancipation & Empowerment

Grassroots Perspective

\ 4
Transition Research Challenges

Lacking Understanding of Instrumental
Conditions

Influences of Non-Transitional Elements

Understanding of Participation as a
Systemic Social Process

FIGURE1 | Overview of policy and transition perspectives on energy transitions and participation.
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power dynamics and policy feedback mechanisms is under-
scored by our findings.

First, we stress emphasis on the current and future energy tran-
sition challenges in general as well as regarding the German
Energiewende. One of the most pressing challenges highlighted
is the acceleration of energy transitions, particularly the shift
toward renewable energy. This process involves overcom-
ing numerous obstacles, including regulatory barriers, cost
pressures, and the need for streamlined approval procedures.
Furthermore, we highlight the importance of creating favorable
regulatory and economic conditions to support the energy tran-
sition. These conditions include facilitating access to finance, re-
ducing administrative hurdles, and fostering a supportive policy
environment. Achieving this balance requires careful coordina-
tion between various levels of governance and an emphasis on
both top-down and bottom-up approaches.

Turning back to the starting position of this paper, we have
carved out the multiple perspectives on and interconnections
between participatory pathways in energy transitions. Without a
doubt, participation is central to explaining the dynamics of en-
ergy transitions all over the world, as underscored by the broad
scope of research on participatory energy transitions. When
studying energy transition in a multi-perspective way combin-
ing policy and transition studies, several dimensions of partic-
ipation have to be considered, including public involvement in
political decision-making, self-governance by voluntary associa-
tions, deliberative participation, and material participation.

The multi-level governance perspective emphasized is crucial
for understanding the complex dynamics of energy transitions.
It shows that participatory processes must be integrated across
local, regional, and national levels to ensure inclusivity and ef-
fectiveness. The multiple streams framework, which highlights
the role of policy entrepreneurs, is also key to navigating the
complex interplay between problem identification, policy for-
mulation, and political action.

The overview presented in Figure 1 further depicts the dis-
tinction between top-down and bottom-up participation ap-
proaches. Top-down processes are typically associated with the
instrumental goals of legitimacy and effectiveness, while bot-
tom-up approaches emphasize empowerment and social justice.
Both approaches are necessary for successful energy transitions,
but balancing these perspectives is critical. As one outstanding
result of this synopsis and literature review, we highlight the im-
portance of reflexive and participatory governance in managing
energy transitions. Reflexive governance, with its focus on con-
tinuous learning, feedback loops, and adaptive policy-making, is
essential for navigating the inherent uncertainties and complex-
ities of energy transitions.

On the other hand, participatory governance ensures that stake-
holders have a meaningful role in the decision-making process.
This includes creating platforms for public participation, ensur-
ing transparency, and addressing power imbalances that might
otherwise limit equitable participation (Radtke 2025). Finally,
building on the core theme of this paper, we assume that the in-
tegration of policy and transition insights is crucial for address-
ing the challenges of energy transitions. Policy research typically

focuses on actor-centered approaches and the policy cycle, while
transition research takes a broader, process-oriented view, fo-
cusing on the multilevel dynamics of system change. A key
challenge in this integration is understanding how bottom-up
processes interact with policy outcomes. Transition research
must also account for nontransitional factors that can influence
system change. Bridging these gaps will require more holistic
frameworks that consider both the procedural and systemic di-
mensions of energy transitions.

While the integration of transition and policy studies offers
valuable insights, several limitations must be addressed. First,
there is a lack of empirical evidence on the effectiveness of par-
ticipatory and reflexive governance practices in energy tran-
sitions. Another limitation is the geographic focus of much of
the research. Studies on participatory energy transitions have
predominantly focused on developed countries, especially
Germany's Energiewende. While these insights are valuable,
they may not fully apply to developing countries, where energy
transitions face different challenges and opportunities (Newell
and Bulkeley 2017). Additionally, much of the existing research
has focused narrowly on the energy sector. Expanding the scope
to include other sectors, such as transportation and agriculture,
would provide a more comprehensive understanding of sustain-
ability transitions.

Future research should focus on empirically assessing the ef-
fectiveness of participatory and reflexive governance practices.
This includes exploring the role of intermediaries, evaluating
the impact of participation on policy outcomes, and identify-
ing mechanisms for scaling grassroots innovations (De Silva
et al. 2018). Research should also investigate how policy feed-
back mechanisms influence the direction and pace of energy
transitions. This includes examining how policies shape and
are shaped by stakeholder preferences and behaviors, and how
feedback loops contribute to policy learning and adaptation
(Edmondson et al. 2019; F. Kern and Markard 2016).

In conclusion, this overview provides a larger picture of how
to consider the perspectives of policy and transition studies
together. Several starting points for new research on energy
transitions can be derived. Additionally, some surprising over-
laps, interconnections, and entanglements between selected is-
sues may be built upon by widening the scope of concepts and
unpacking the full toolbox of traditional policy and transition
studies. This comprehensive depiction of the challenges and
opportunities in participatory energy transitions is still an in-
complete and porous framework, serving as an initial gateway
for future studies. By integrating insights from both policy and
transition studies, researchers and policymakers can develop
governance frameworks that are not only effective but also dem-
ocratically legitimate.

8 | Conclusion: Leveraging Integrated Approaches
in Energy Transitions

The integration of transition and policy studies offers a pow-
erful and comprehensive framework for understanding and
navigating the complexities of energy transitions. These
two fields, while distinct in their approaches and focuses,
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complement each other in ways that are essential for addressing
the multi-dimensional challenges associated with transitions
like Germany's Energiewende.

First, we recapitulate the investigated perspectives of policy and
transition studies. Policy studies traditionally focus on the role
of actors, institutions, and the policy cycle. This includes exam-
ining how decisions are made within existing governance struc-
tures, how policies are implemented and evaluated, and how
various stakeholders, from political actors to citizens, interact
with and influence policy outcomes (Burke and Stephens 2017).
On the other hand, transition studies take a broader, more sys-
temic view, focusing on the processes of societal change, par-
ticularly the shift from one socio-technical system to another
(e.g., from fossil-fuel-based energy systems to renewable energy
systems) (Sovacool et al. 2021). Transition studies highlight the
importance of long-term systemic change and emphasize the dy-
namic interactions between different actors, institutions, tech-
nologies, and societal factors. This field looks at the “navigable
waters” of transitions, where complex interactions and feedback
loops between different levels of governance, economic sectors,
and social groups shape the trajectory of change.

Second, while policy studies and transition studies approach
energy transitions from different angles, they have significant
overlapping areas that can be leveraged to create a more holis-
tic understanding of the governance challenges involved. Both
fields recognize the importance of participation, reflexivity, and
innovation in shaping the direction and success of transitions.
For instance, policy studies’ focus on actor-centered approaches
can help illuminate how different stakeholders—governments,
businesses, civil society, and citizens—can be engaged in
decision-making processes. Transition studies, meanwhile, pro-
vide a broader understanding of how systemic change unfolds
and how different socio-technical systems can be aligned or
transformed to meet sustainability goals. Moreover, both fields
emphasize the importance of participation and reflexivity in
governance. Participatory governance, as emphasized in both
policy and transition studies, ensures that a diverse range of
stakeholders are involved in the decision-making process, con-
tributing to the legitimacy and inclusiveness of transition strat-
egies. Reflexive governance, meanwhile, underscores the need
for continuous learning and adaptation, enabling governance
systems to remain flexible and responsive in the face of uncer-
tainty and change (Bornemann, Christen, and Burger 2025).

Third, we can make a strong point about the practice-relevant
implications of integrating insights as the core of creating ef-
fective governance for participation in energy transitions. At
the heart of this manuscript is the argument that integrating
insights from transition and policy studies is essential for de-
veloping governance frameworks that are both effective and
democratically legitimate. The integration of these insights al-
lows policymakers to address the complexities and uncertainties
of energy transitions more holistically, considering the dynamic
interactions between different governance levels, economic sec-
tors, and societal actors. Such an integration also opens up new
opportunities for governance innovation. For example, partici-
patory governance mechanisms, such as citizen assemblies and
stakeholder consultations, can be enhanced by incorporating
the reflexive governance principles of continuous feedback and

learning (Radtke and Renn 2024). This allows for a more adap-
tive approach to policy making, enabling policies to be adjusted
in response to new insights, changing circumstances, or emerg-
ing challenges.

Such joint insights ultimately open new transition governance
opportunities. Opportunities emerge from broadening the scope
of the relevant challenges, based on transition studies, and then
tackling these through participation using policy research to ad-
dress the emerging participation challenges. Most importantly,
identifying joint insights and developing transition governance
opportunities requires reflexivity, at the level of research and
at the level of practice. Reflexive governance could provide a
promising starting point. Reflexivity would prevent ignoring
hurdles in goal attainment; at the same time, it challenges the
concepts that are rigidly adhered to by continuously adapting
them in a flexible and anticipatory way. In the context of the
Energiewende, these integrated insights are particularly valu-
able. Germany's ambitious energy transition requires not only
a shift to renewable energy sources but also a transformation
of the entire socio-technical system that underpins the coun-
try's energy infrastructure. This transformation involves a wide
range of stakeholders, from government agencies and energy
companies to local communities and civil society organizations.
The integration of transition and policy studies offers a robust
framework for understanding the complex challenges of energy
transitions. By combining insights from both fields, this ap-
proach allows for a more comprehensive analysis of how socio-
technical changes can be managed effectively while ensuring
democratic legitimacy and inclusivity (Hoffman et al. 2021;
Hosan et al. 2024).

Germany's Energiewende exemplifies the need for adaptive
governance structures that can balance the interests of diverse
stakeholders, including industry, civil society, and local commu-
nities. Participatory governance has been crucial in enhancing
public acceptance and fostering collaborative decision-making
processes (Ahn and Baldwin 2024). Reflexive governance
emphasizes the importance of feedback loops and iterative
learning, which are vital in sustaining long-term transitions
(Ferrari 2020). In the case of the Energiewende, adaptive policies
have allowed Germany to adjust strategies based on evolving
technological capabilities and public sentiment. The experi-
ence of the Energiewende demonstrates that achieving climate
neutrality is not just a technological challenge but also a socio-
political one that requires broad stakeholder engagement, con-
tinuous learning, and flexibility in governance. Future research
should continue to explore how integrated approaches can op-
timize the transition process, focusing on areas such as policy
innovation, stakeholder collaboration, and the socioeconomic
impacts of decarbonization.

Moving forward, it is essential to address power dynamics
and equity considerations within energy transitions (Avelino
et al. 2023). Ensuring that marginalized communities are
included in decision-making processes not only enhances
democratic legitimacy but also contributes to more just and
sustainable outcomes (Johnson et al. 2020). The lessons from
Germany's experience underscore the need for multilevel gover-
nance approaches that are both flexible and inclusive, enabling
the scaling of local innovations to the national level. Integrating
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these analytical tools not only enriches our understanding of the
Energiewende but also offers practical strategies for other coun-
tries facing similar challenges.

In the final considerations, we will condense some of the most
promising and long-term oriented reflections and derivations
for future research and real-world democratic policymaking in
energy transitions. The discussion of participatory and reflexive
governance in research, as well as the current challenges of en-
ergy transitions presented by politics and stakeholders all over
the world, highlight the need for governance frameworks that
are both flexible and inclusive. Energy transitions are inherently
complex and involve a wide range of stakeholders, each with
their own interests, perspectives, and capacities to influence
the transition process. Reflexive governance, in this regard, pro-
vides a valuable framework for navigating the uncertainties and
dynamic nature of energy transitions. By promoting continuous
learning, feedback loops, and the adaptation of policies over
time, reflexive governance enables policymakers to remain re-
sponsive to emerging challenges and opportunities (Duijnhoven
and Neef 2016). The integration of policy and transition studies
also highlights the importance of addressing power dynamics
and ensuring that marginalized voices are included in the tran-
sition process (Jasanoff and Simmet 2021). This is due to the fact
that both fields recognize the need to tackle power imbalances
and ensure that the benefits and costs of transitions are distrib-
uted fairly among stakeholders (Siciliano et al. 2021).

While this manuscript provides a comprehensive framework
for understanding the governance challenges of energy tran-
sitions, there are several areas that require further research.
One of the primary limitations of current research is the lack of
empirical evidence on the effectiveness of participatory and re-
flexive governance practices. Although theoretical frameworks
and case studies offer valuable insights, there is a need for more
systematic and comparative studies that assess the real-world
impact of these practices on transition outcomes (Avelino and
Wittmayer 2016).

Another important area for future research is the role of inter-
mediaries in facilitating energy transitions. Intermediaries—
such as NGOs, private sector organizations, and research
institutions—play a critical role in bridging the gap between
different levels of governance, facilitating communication and
coordination between stakeholders, and promoting innovation.
However, more research is needed to understand how these in-
termediaries operate and how they can be more effectively en-
gaged in the transition process (Lepore 2024).

Exploring the role of power dynamics and political processes
in shaping transition outcomes should be an additional focus of
future research. This includes examining how different actors
mobilize resources, influence policy agendas, and shape the
direction of transition strategies (Avelino and Rotmans 2009).
Understanding these dynamics is essential for developing gover-
nance frameworks that are not only effective but also equitable
and socially just (Montanés et al. 2023).

Future research should examine the distributional impacts
of energy transitions, particularly in terms of social justice
and equity (C. E. Hoicka 2023). As energy transitions reshape

societal structures, it is critical to ensure that the benefits and
costs of these transitions are shared fairly among all stakehold-
ers (Leonard et al. 2023). Research should focus on identifying
mechanisms for ensuring that transition policies are inclusive
and equitable, particularly for marginalized groups who may be
disproportionately affected by the transition process (Sovacool
et al. 2017, 2020, 2021, 2023; Sovacool 2021).

In conclusion, the integration of transition and policy studies
provides a valuable framework for understanding and address-
ing the governance challenges of participatory energy transi-
tions. By fostering inclusive and reflexive governance practices,
supporting innovation ecosystems, and developing adaptive
policy frameworks, policymakers can enhance the legitimacy,
effectiveness, and adaptability of transition strategies. However,
further research is needed to empirically assess the effectiveness
of these governance approaches, explore the role of power dy-
namics and intermediaries, and ensure that transition strategies
are socially just and inclusive (Sareen et al. 2023). By address-
ing these challenges, more robust and democratically legitimate
governance strategies for navigating the complex and uncertain
terrain of future energy transitions facing the overwhelming
strains of climate change and mandatory climate adaptation
measurements can be developed (Skjolsvold and Coenen 2021).
These strategies can then be applied both in the case of the
Energiewende and beyond in the context of sustainability transi-
tion strategies all over the world.

Acknowledgements

I thank Dr. Jonas Schonefeld and Christoph Priebe for their initial in-
volvement in and support of the creation of this paper. Without their
help, this project would not have been realized. I would also like to
thank Andrew Ferron, Lisa-Marie Kidhler and Anke Kirchhoff for
their support in editing the paper and putting the finishing touches on
the finalized version. Open Access funding enabled and organized by
Projekt DEAL.

Conflicts of Interest

The author declares no conflicts of interest.

Data Availability Statement

Data sharing not applicable to this article as no datasets were generated
or analysed during the current study.

References

Ahn, M., and E. Baldwin. 2024. “Who Benefits From Collaborative
Governance? An Empirical Study From the Energy Sector.” Public
Management Review 26, no. 1: 89-113. https://doi.org/10.1080/14719
037.2022.2044505.

Ali, M., L. C. Couto, S. Unsworth, and R. Debnath. 2023. “Bridging the
Divide in Energy Policy Research: Empirical Evidence From Global
Collaborative Networks.” Energy Policy 173: 113380. https://doi.org/10.
1016/j.enpol.2022.113380.

Andersson, K. P, and E. Ostrom. 2008. “Analyzing Decentralized
Resource Regimes From a Polycentric Perspective.” Policy Sciences 41,
no. 1: 71-93. https://doi.org/10.1007/s11077-007-9055-6.

Arnstein, S. R. 1969. “A Ladder of Citizen Participation.” Journal of the
American Institute of Planners 35, no. 4: 216-224. https://doi.org/10.
1080/01944366908977225.

15 of 20

85U80|7 SUOWWOD 3A1e8ID 3(cedljdde au Aq peusenob ase ssppiie YO ‘88N JO Se|nl 10} ArIqi8ul|UO 8|1 UO (SUOTIPUCD-pUR-SLUIBIALI0D A8 1M AeIq 1 BU1 [UO//:SANY) SUOIPUOD pue swie | 8y 885 *[5Z0z/c0/TE] Uo Afeiqiauljuo A8 |1 ‘Z49 Wepsiod Wniuez-zioyweH Aq 8STZ 189/200T 0T/I0pAW0d A8 |imAeiq i puluo//Sdny woy papeojumod ‘0 ‘8EE69G.T


https://doi.org/10.1080/14719037.2022.2044505
https://doi.org/10.1080/14719037.2022.2044505
https://doi.org/10.1016/j.enpol.2022.113380
https://doi.org/10.1016/j.enpol.2022.113380
https://doi.org/10.1007/s11077-007-9055-6
https://doi.org/10.1080/01944366908977225
https://doi.org/10.1080/01944366908977225

Aubert, A., W. Medema, and A. Wals. 2019. “Towards a Framework for
Designing and Assessing Game-Based Approaches for Sustainable Water
Governance.” Water 11: 869-888. https://doi.org/10.3390/w11040869.

Avelino, F., S. Hielscher, M. Struminska-Kutra, et al. 2023. “Power to, Over
and With: Exploring Power Dynamics in Social Innovations in Energy
Transitions Across Europe.” Environmental Innovation and Societal
Transitions 48: 100758. https://doi.org/10.1016/j.eist.2023.100758.

Avelino, F., and J. Rotmans. 2009. “Power in Transition: An
Interdisciplinary Framework to Study Power in Relation to Structural
Change.” European Journal of Social Theory 12, no. 4: 543-569. https://
doi.org/10.1177/1368431009349830.

Avelino, F., and J. M. Wittmayer. 2016. “Shifting Power Relations in
Sustainability Transitions: A Multi-Actor Perspective.” Journal of
Environmental Policy & Planning 18, no. 5: Article 5. https://doi.org/10.
1080/1523908X.2015.1112259.

Barrutia, J. M., and C. Echebarria. 2019. “Comparing Three Theories
of Participation in Pro-Environmental, Collaborative Governance
Networks.” Journal of Environmental Management 240: 108-118.
https://doi.org/10.1016/j.jenvman.2019.03.103.

Beetham, D. 1991. “Towards a Social-Scientific Concept of Legitimacy.”
In The Legitimation of Power, edited by I. D. Beetham, 3-41. Macmillan
Education UK. https://doi.org/10.1007/978-1-349-21599-7_1.

Béland, D., A. L. Campbell, and R. K. Weaver. 2022. Policy Feedback:
How Policies Shape Politics. Cambridge University Press. https://doi.
org/10.1017/9781108938914.

Berkhout, F. 2002. “Technological Regimes, Path Dependency and the
Environment.” Global Environmental Change 12, no. 1: 1-4. https://doi.
0rg/10.1016/S0959-3780(01)00025-5.

Berle, E. C., and T. Broekel. 2025. “Spinning Stories: Wind Turbines
and Local Narrative Landscapes in Germany.” Technological Forecasting
and Social Change 211: 123892. https://doi.org/10.1016/j.techfore.2024.
123892.

Betsill, M., and H. Bulkeley. 2007. “Looking Back and Thinking Ahead:
A Decade of Cities and Climate Change Research.” Local Environment
12, no. 5: 447-456. https://doi.org/10.1080/13549830701659683.

Biegelbauer, P., and J. Hansen. 2011. “Democratic Theory and
Citizen Participation: Democracy Models in the Evaluation of Public
Participation in Science and Technology.” Science and Public Policy 38,
no. 8: 589-597. https://doi.org/10.3152/030234211X13092649606404.

Bornemann, B., M. Christen, and P. Burger. 2025. “The Sustainable
State: A meta-Governance Framework.” Environmental Politics 34, no.
2:344-366. https://doi.org/10.1080/09644016.2024.2369015.

Boulanger, S. O. M., M. Massari, D. Longo, B. Turillazzi, and C. A. Nucci.
2021. “Designing Collaborative Energy Communities: A European
Overview.” Energies 14, no. 24: 8226. https://doi.org/10.3390/en14248226.

Brisbois, M. C. 2023. “Chapter 9—Decentralizing Energy Systems:
Political Power and Shifting Power Relations in Energy Ownership.” In
Energy Democracies for Sustainable Futures, edited by M. Nadesan, M.
J. Pasqualetti, and J. Keahey, 83-92. Academic Press. https://doi.org/10.
1016/B978-0-12-822796-1.00009-7.

Burke, M. J.,, and J. C. Stephens. 2017. “Energy Democracy: Goals and
Policy Instruments for Sociotechnical Transitions.” Energy Research &
Social Science 33: 35-48. https://doi.org/10.1016/].erss.2017.09.024.

Burke, M. J., and J. C. Stephens. 2018. “Political Power and Renewable
Energy Futures: A Critical Review.” Energy Research & Social Science
35: 78-93. https://doi.org/10.1016/j.erss.2017.10.018.

Biittner, C., K. Esterl, I. Cufimann, C. A. Epia Realpe, J. Amme, and
A. Nadal. 2024. “Influence of Flexibility Options on the German
Transmission Grid—A Sector-Coupled Mid-Term Scenario.” Renewable
and Sustainable Energy Transition 5: 100082. https://doi.org/10.1016/j.
rset.2024.100082.

Cuppen, E. 2018. “The Value of Social Conflicts. Critiquing Invited
Participation in Energy Projects.” Energy Research & Social Science 38:
28-32. https://doi.org/10.1016/j.erss.2018.01.016.

Dall-Orsoletta, A., F. Romero, and P. Ferreira. 2022. “Open and
Collaborative Innovation for the Energy Transition: An Exploratory
Study.” Technology in Society 69: 101955. https://doi.org/10.1016/j.techs
0c.2022.101955.

De Silva, M.,J. Howells, and M. Meyer. 2018. “Innovation Intermediaries
and Collaboration: Knowledge-Based Practices and Internal Value
Creation.” Research Policy 47, no. 1: 70-87. https://doi.org/10.1016/j.re-
spol.2017.09.011.

Derwort, P., N. Jager, and J. Newig. 2022. “How to Explain Major
Policy Change Towards Sustainability? Bringing Together the Multiple
Streams Framework and the Multilevel Perspective on Socio-Technical

Transitions to Explore the German ‘Energiewende’.” Policy Studies
Journal 50, no. 3: 671-699. https://doi.org/10.1111/psj.12428.

Doblinger, C., M. Dowling, and R. Helm. 2016. “An Institutional
Perspective of Public Policy and Network Effects in the Renewable
Energy Industry: Enablers or Disablers of Entrepreneurial Behaviour
and Innovation?” Entrepreneurship & Regional Development 28, no. 1-2:
126-156. https://doi.org/10.1080/08985626.2015.1109004.

Duijnhoven, H., and M. Neef. 2016. “Disentangling Wicked Problems: A
Reflexive Approach Towards Resilience Governance.” In Applications
of Systems Thinking and Soft Operations Research in Managing
Complexity, edited by A. J. Masys, 91-106. Springer International
Publishing. https://doi.org/10.1007/978-3-319-21106-0_5.

Easton, D. 1965. A Systems Analysis of Political Life. Wiley.

Eden, S. 1996. “Public Participation in Environmental Policy:
Considering  Scientific, Counter-Scientific and Non-Scientific
Contributions.” Public Understanding of Science 5, no. 3: 183. https://
doi.org/10.1088/0963-6625/5/3/001.

Edmondson, D. L., F. Kern, and K. S. Rogge. 2019. “The Co-Evolution
of Policy Mixes and Socio-Technical Systems: Towards a Conceptual
Framework of Policy Mix Feedback in Sustainability Transitions.”
Research Policy 48, no. 10: 103555. https://doi.org/10.1016/j.respol.2018.
03.010.

Edomah, N., M. Bazilian, and B. K. Sovacool. 2020. “Sociotechnical
Typologies for National Energy Transitions.” Environmental Research
Letters 15, no. 11: 111001. https://doi.org/10.1088/1748-9326/abba54.

Eikeland, P. O.,K.K. Taranger, T. H.J. Inderberg, and L. H. Gulbrandsen.
2023. “A Wind of Change in Norway: Explaining Shifts in Municipal
Stances on Wind Power by Policy Feedback and Energy Justice.” Energy
Research & Social Science 104: 103231. https://doi.org/10.1016/j.erss.
2023.103231.

Fagerberg, J., and G. Hutschenreiter. 2020. “Coping With Societal
Challenges: Lessons for Innovation Policy Governance.” Journal of
Industry, Competition and Trade 20, no. 2: 279-305. https://doi.org/10.
1007/s10842-019-00332-1.

Faus Onbargi, A., and I. Dombrowsky. 2023. Germany's Energiewende:
Synergies, Trade-Offs and Political Drivers. IDOS Policy Brief. IDOS
https://doi.org/10.23661/IPB18.2023.

Fazey, I., L. Bunse, J. Msika, et al. 2014. “Evaluating Knowledge
Exchange in Interdisciplinary and Multi-Stakeholder Research.” Global
Environmental Change 25: 204-220. https://doi.org/10.1016/j.gloen
vcha.2013.12.012.

Ferrari, M. 2020. “Reflexive Governance for Infrastructure Resilience
and Sustainability.” Sustainability 12, no. 23: 10224. https://doi.org/10.
3390/su122310224.

Finley-Brook, M., and E. L. Holloman. 2016. “Empowering Energy
Justice.” International Journal of Environmental Research and Public
Health 13, no. 9: 926. https://doi.org/10.3390/ijerph13090926.

16 of 20

Environmental Policy and Governance, 2025

85U80|7 SUOWWOD 3A1e8ID 3(cedljdde au Aq peusenob ase ssppiie YO ‘88N JO Se|nl 10} ArIqi8ul|UO 8|1 UO (SUOTIPUCD-pUR-SLUIBIALI0D A8 1M AeIq 1 BU1 [UO//:SANY) SUOIPUOD pue swie | 8y 885 *[5Z0z/c0/TE] Uo Afeiqiauljuo A8 |1 ‘Z49 Wepsiod Wniuez-zioyweH Aq 8STZ 189/200T 0T/I0pAW0d A8 |imAeiq i puluo//Sdny woy papeojumod ‘0 ‘8EE69G.T


https://doi.org/10.3390/w11040869
https://doi.org/10.1016/j.eist.2023.100758
https://doi.org/10.1177/1368431009349830
https://doi.org/10.1177/1368431009349830
https://doi.org/10.1080/1523908X.2015.1112259
https://doi.org/10.1080/1523908X.2015.1112259
https://doi.org/10.1016/j.jenvman.2019.03.103
https://doi.org/10.1007/978-1-349-21599-7_1
https://doi.org/10.1017/9781108938914
https://doi.org/10.1017/9781108938914
https://doi.org/10.1016/S0959-3780(01)00025-5
https://doi.org/10.1016/S0959-3780(01)00025-5
https://doi.org/10.1016/j.techfore.2024.123892
https://doi.org/10.1016/j.techfore.2024.123892
https://doi.org/10.1080/13549830701659683
https://doi.org/10.3152/030234211X13092649606404
https://doi.org/10.1080/09644016.2024.2369015
https://doi.org/10.3390/en14248226
https://doi.org/10.1016/B978-0-12-822796-1.00009-7
https://doi.org/10.1016/B978-0-12-822796-1.00009-7
https://doi.org/10.1016/j.erss.2017.09.024
https://doi.org/10.1016/j.erss.2017.10.018
https://doi.org/10.1016/j.rset.2024.100082
https://doi.org/10.1016/j.rset.2024.100082
https://doi.org/10.1016/j.erss.2018.01.016
https://doi.org/10.1016/j.techsoc.2022.101955
https://doi.org/10.1016/j.techsoc.2022.101955
https://doi.org/10.1016/j.respol.2017.09.011
https://doi.org/10.1016/j.respol.2017.09.011
https://doi.org/10.1111/psj.12428
https://doi.org/10.1080/08985626.2015.1109004
https://doi.org/10.1007/978-3-319-21106-0_5
https://doi.org/10.1088/0963-6625/5/3/001
https://doi.org/10.1088/0963-6625/5/3/001
https://doi.org/10.1016/j.respol.2018.03.010
https://doi.org/10.1016/j.respol.2018.03.010
https://doi.org/10.1088/1748-9326/abba54
https://doi.org/10.1016/j.erss.2023.103231
https://doi.org/10.1016/j.erss.2023.103231
https://doi.org/10.1007/s10842-019-00332-1
https://doi.org/10.1007/s10842-019-00332-1
https://doi.org/10.23661/IPB18.2023
https://doi.org/10.1016/j.gloenvcha.2013.12.012
https://doi.org/10.1016/j.gloenvcha.2013.12.012
https://doi.org/10.3390/su122310224
https://doi.org/10.3390/su122310224
https://doi.org/10.3390/ijerph13090926

Fischer, F. 2017. Climate Crisis and the Democratic Prospect:
Participatory Governance in Sustainable Communities. 1st ed. Oxford
University Press.

Fitzgerald, L. M. 2020. “Achieving Ireland's Renewable Energy
Transition: On the Centrality of Coalition Building for Policy Success.”
Irish Studies in International Affairs 31, no. 1: 153-170. https://doi.org/
10.1353/is1a.2020.0009.

Forman, A. 2017. “Energy Justice at the End of the Wire: Enacting
Community Energy and Equity in Wales.” Energy Policy 107: 649-657.
https://doi.org/10.1016/j.enpol.2017.05.006.

Fritz, L., and C. R. Binder. 2020. “Whose Knowledge, Whose Values?
An Empirical Analysis of Power in Transdisciplinary Sustainability
Research.” European Journal of Futures Research 8, no. 1: 3. https://doi.
0rg/10.1186/s40309-020-0161-4.

Fung,A.2015. “Putting the Public Back Into Governance: The Challenges
of Citizen Participation and Its Future.” Public Administration Review
75, no. 4: 513-522. https://doi.org/10.1111/puar.12361.

Gatto, A. 2022. “The Energy Futures We Want: A Research and Policy
Agenda for Energy Transitions.” Energy Research & Social Science 89:
102639. https://doi.org/10.1016/j.erss.2022.102639.

Geels, F. W. 2005. “The Dynamics of Transitions in Socio-Technical
Systems: A Multi-Level Analysis of the Transition Pathway From Horse-
Drawn Carriages to Automobiles (1860-1930).” Technology Analysis &
Strategic Management 17, no. 4: 445-476. https://doi.org/10.1080/09537
320500357319.

Geels, F. W. 2011. “The Multi-Level Perspective on Sustainability
Transitions: Responses to Seven Criticisms.” Environmental Innovation
and Societal Transitions 1, no. 1: 24-40. https://doi.org/10.1016/j.eist.
2011.02.002.

Geels, F. W. 2012. “A Socio-Technical Analysis of Low-Carbon
Transitions: Introducing the Multi-Level Perspective Into Transport
Studies.” Journal of Transport Geography 24: 471-482. https://doi.org/
10.1016/j.jtrangeo.2012.01.021.

Geels, F. W. 2018. “Disruption and Low-Carbon System Transformation:
Progress and New Challenges in Socio-Technical Transitions Research
and the Multi-Level Perspective.” Energy Research & Social Science 37:
224-231. https://doi.org/10.1016/j.erss.2017.10.010.

Geels, F. W. 2019. “Socio-Technical Transitions to Sustainability: A
Review of Criticisms and Elaborations of the Multi-Level Perspective.”
Current Opinion in Environmental Sustainability 39: 187-201.

Geels, F. W. 2020. “Micro-Foundations of the Multi-Level Perspective
on Socio-Technical Transitions: Developing a Multi-Dimensional
Model of Agency Through Crossovers Between Social Constructivism,
Evolutionary Economics and Neo-Institutional Theory.” Technological
Forecasting and Social Change 152: 119894. https://doi.org/10.1016/j.
techfore.2019.119894.

Geels, F. W., F. Berkhout, and D. P. van Vuuren. 2016. “Bridging
Analytical Approaches for Low-Carbon Transitions.” Nature Climate
Change 6, no. 6: 576-583. https://doi.org/10.1038/nclimate2980.

Geels, F. W., and J. Schot. 2007. “Typology of Sociotechnical Transition
Pathways.” Research Policy 36, no. 3: 399-417. https://doi.org/10.1016/j.
respol.2007.01.003.

Geels, F. W., T. Schwanen, S. Sorrell, K. Jenkins, and B. K. Sovacool.
2018. “Reducing Energy Demand Through Low Carbon Innovation:
A Sociotechnical Transitions Perspective and Thirteen Research
Debates.” Energy Research & Social Science 40: 23-35. https://doi.org/
10.1016/j.erss.2017.11.003.

Geels, F. W., B. K. Sovacool, T. Schwanen, and S. Sorrell. 2017.
“Sociotechnical Transitions for Deep Decarbonization.” Science 357, no.
6357: 1242-1244. https://doi.org/10.1126/science.aa03760.

Gerlach, J., V. Beutel, C. Wegkamp, et al. 2024. “Navigating the Energy
Transition: Identifying Critical Success Factors for Ancillary Services

Provision and Sustainable Energy Solutions in Germany.” Heliyon 10,
no. 5: €27643. https://doi.org/10.1016/j.heliyon.2024.e27643.

Gillard, R., A. Gouldson, J. Paavola, and J. Van Alstine. 2016.
“Transformational Responses to Climate Change: Beyond a Systems
Perspective of Social Change in Mitigation and Adaptation.” Wiley
Interdisciplinary Reviews: Climate Change 7, no. 2: 251-265. https://doi.
org/10.1002/wcc.384.

Gils, H. C., H. Gardian, and J. Schmugge. 2021. “Interaction of Hydrogen
Infrastructures With Other Sector Coupling Options Towards a Zero-
Emission Energy System in Germany.” Renewable Energy 180: 140-156.
https://doi.org/10.1016/j.renene.2021.08.016.

Goyal, N., A. Taeihagh, and M. Howlett. 2022. “Mapping the Use of
Public Policy Theories in Energy Transitions Research: A Bibliometric
Review and Computational Text Analysis.” In Routledge Handbook of
Energy Transitions. Routledge.

Haas, T. 2019. “Struggles in European Union Energy Politics: A Gramscian
Perspective on Power in Energy Transitions.” Energy Research & Social
Science 48: 66-74. https://doi.org/10.1016/j.erss.2018.09.011.

Habermas, J. 1990. Moral Consciousness and Communicative Action.
MIT Press.

Habermas, J. 2023. A New Structural Transformation of the Public
Sphere and Deliberative Politics. John Wiley & Sons.

Harichandan, S., S. K. Kar, R. Bansal, S. K. Mishra, M. S.
Balathanigaimani, and M. Dash. 2022. “Energy Transition Research:
A Bibliometric Mapping of Current Findings and Direction for Future
Research.” Cleaner Production Letters 3: 100026. https://doi.org/10.
1016/j.clpl.2022.100026.

Haustein, E., and P. C. Lorson. 2023. “Co-Creation and Co-Production
in Municipal Risk Governance — A Case Study of Citizen Participation
in a German City.” Public Management Review 25, no. 2: 376-403.
https://doi.org/10.1080/14719037.2021.1972704.

Heffron, R. J. 2022. “Applying Energy Justice Into the Energy
Transition.” Renewable and Sustainable Energy Reviews 156: 111936.
https://doi.org/10.1016/j.rser.2021.111936.

Hekkert, M. P., R. A. A. Suurs, S. O. Negro, S. Kuhlmann, and R. E. H.
M. Smits. 2007. “Functions of Innovation Systems: A New Approach
for Analysing Technological Change.” Technological Forecasting and
Social Change 74, no. 4: 413-432. https://doi.org/10.1016/j.techfore.
2006.03.002.

Hielscher, S., J. M. Wittmayer, S. Progscha, A. Wientjes, and H. Sharp.
2025. “Speeding-Up Wind Energy Developments: Exploring Notions
of Acceleration and Justice in Regions Within Germany and The
Netherlands.” Energy Research & Social Science 119: 103909. https://doi.
0rg/10.1016/j.erss.2024.103909.

Hoffe, O. 1994. Political Justice: Foundations for a Critical Philosophy of
Law and the State. Wiley.

Hoffman, J. 2013. “Theorizing Power in Transition Studies: The Role
of Creativity and Novel Practices in Structural Change.” Policy Sciences
46, no. 3: 257-275. https://doi.org/10.1007/s11077-013-9173-2.

Hoffman, J., M. Davies, T. Bauwens, et al. 2021. “Working to Align
Energy Transitions and Social Equity: An Integrative Framework
Linking Institutional Work, Imaginaries and Energy Justice.” Energy
Research & Social Science 82:102317. https://doi.org/10.1016/j.erss.2021.
102317.

Hoicka, C. E. 2023. “How Do We Practice Equity, Diversity and Inclusion
in Sustainable Energy Research? Advice for Modern Researchers.”
Energy Research & Social Science 97: 102964. https://doi.org/10.1016/j.
€rss.2023.102964.

Hosan, S., K. K. Sen, M. M. Rahman, et al. 2024. “Energy Innovation
Funding and Social Equity: Mediating Role of Just Energy Transition.”
Renewable and Sustainable Energy Reviews 197: 114405. https://doi.org/
10.1016/j.rser.2024.114405.

17 of 20

85U80|7 SUOWWOD 3A1e8ID 3(cedljdde au Aq peusenob ase ssppiie YO ‘88N JO Se|nl 10} ArIqi8ul|UO 8|1 UO (SUOTIPUCD-pUR-SLUIBIALI0D A8 1M AeIq 1 BU1 [UO//:SANY) SUOIPUOD pue swie | 8y 885 *[5Z0z/c0/TE] Uo Afeiqiauljuo A8 |1 ‘Z49 Wepsiod Wniuez-zioyweH Aq 8STZ 189/200T 0T/I0pAW0d A8 |imAeiq i puluo//Sdny woy papeojumod ‘0 ‘8EE69G.T


https://doi.org/10.1353/isia.2020.0009
https://doi.org/10.1353/isia.2020.0009
https://doi.org/10.1016/j.enpol.2017.05.006
https://doi.org/10.1186/s40309-020-0161-4
https://doi.org/10.1186/s40309-020-0161-4
https://doi.org/10.1111/puar.12361
https://doi.org/10.1016/j.erss.2022.102639
https://doi.org/10.1080/09537320500357319
https://doi.org/10.1080/09537320500357319
https://doi.org/10.1016/j.eist.2011.02.002
https://doi.org/10.1016/j.eist.2011.02.002
https://doi.org/10.1016/j.jtrangeo.2012.01.021
https://doi.org/10.1016/j.jtrangeo.2012.01.021
https://doi.org/10.1016/j.erss.2017.10.010
https://doi.org/10.1016/j.techfore.2019.119894
https://doi.org/10.1016/j.techfore.2019.119894
https://doi.org/10.1038/nclimate2980
https://doi.org/10.1016/j.respol.2007.01.003
https://doi.org/10.1016/j.respol.2007.01.003
https://doi.org/10.1016/j.erss.2017.11.003
https://doi.org/10.1016/j.erss.2017.11.003
https://doi.org/10.1126/science.aao3760
https://doi.org/10.1016/j.heliyon.2024.e27643
https://doi.org/10.1002/wcc.384
https://doi.org/10.1002/wcc.384
https://doi.org/10.1016/j.renene.2021.08.016
https://doi.org/10.1016/j.erss.2018.09.011
https://doi.org/10.1016/j.clpl.2022.100026
https://doi.org/10.1016/j.clpl.2022.100026
https://doi.org/10.1080/14719037.2021.1972704
https://doi.org/10.1016/j.rser.2021.111936
https://doi.org/10.1016/j.techfore.2006.03.002
https://doi.org/10.1016/j.techfore.2006.03.002
https://doi.org/10.1016/j.erss.2024.103909
https://doi.org/10.1016/j.erss.2024.103909
https://doi.org/10.1007/s11077-013-9173-2
https://doi.org/10.1016/j.erss.2021.102317
https://doi.org/10.1016/j.erss.2021.102317
https://doi.org/10.1016/j.erss.2023.102964
https://doi.org/10.1016/j.erss.2023.102964
https://doi.org/10.1016/j.rser.2024.114405
https://doi.org/10.1016/j.rser.2024.114405

Jacobsson, S., and A. Bergek. 2004. “Transforming the Energy
Sector: The Evolution of Technological Systems in Renewable Energy
Technology.” Industrial and Corporate Change 13, no. 5: 815-849.
https://doi.org/10.1093/icc/dth032.

Jaegersberg, G., and J. Ure. 2011. “Barriers to Knowledge Sharing and
Stakeholder Alignment in Solar Energy Clusters: Learning From Other
Sectors and Regions.” Journal of Strategic Information Systems 20, no. 4:
343-354. https://doi.org/10.1016/j jsis.2011.03.002.

Jdnicke, M. 2012. “‘Green Growth: From a Growing Eco-Industry to
Economic Sustainability.” Energy Policy 48: 13-21. https://doi.org/10.
1016/j.enpol.2012.04.045.

Jasanoff, S., and H. R. Simmet. 2021. “Renewing the Future: Excluded
Imaginaries in the Global Energy Transition.” Energy Research & Social
Science 80: 102205. https://doi.org/10.1016/j.erss.2021.102205.

Jenkins-Smith, H. C., D. Nohrstedt, C. M. Weible, and K. Ingold. 2018.
“The Advocacy Coalition Framework: An Overview of the Research
Program.” In Theories of the Policy Process, edited by C. M. Weible and
P. Sabatier, 4th ed., 135-171. Routledge. https://doi.org/10.4324/97804
29494284-5.

Johansen, K., and J. Emborg. 2018. “Wind Farm Acceptance for Sale?
Evidence From the Danish Wind Farm Co-Ownership Scheme.” Energy
Policy 117: 413-422. https://doi.org/10.1016/j.enpol.2018.01.038.

Johnson, O. W,,J. Y.-C. Han, A.-L. Knight, et al. 2020. “Intersectionality
and Energy Transitions: A Review of Gender, Social Equity and Low-
Carbon Energy.” Energy Research & Social Science 70: 101774. https://
doi.org/10.1016/j.erss.2020.101774.

Kauffmann, T.J. 2022. At the Interface of Top-Down and Bottom-Up: How
Do Local Governments and Citizen Initiatives Collaborate Successfully in
the Realization of a Heat Grid in Groningen? University of Groningen.
https://frw.studenttheses.ub.rug.nl/3870/.

Kern, F., and J. Markard. 2016. “Analysing Energy Transitions:
Combining Insights From Transition Studies and International Political
Economy.” In The Palgrave Handbook of the International Political
Economy of Energy, edited by T. Van de Graaf, B. K. Sovacool, A. Ghosh,
F. Kern, and M. T. Klare, 291-318. Palgrave Macmillan UK. https://doi.
0rg/10.1057/978-1-137-55631-8 _12.

Kern, F., and K. S. Rogge. 2018. “Harnessing Theories of the Policy
Process for Analysing the Politics of Sustainability Transitions: A
Critical Survey.” Environmental Innovation and Societal Transitions 27:
102-117. https://doi.org/10.1016/j.eist.2017.11.001.

Kern, F., K. S. Rogge, and M. Howlett. 2019. “Policy Mixes for
Sustainability Transitions: New Approaches and Insights Through
Bridging Innovation and Policy Studies.” Research Policy 48, no. 10:
103832. https://doi.org/10.1016/j.respol.2019.103832.

Khan, R., and F. Hussain. 2024. “Assessing Policy Capacity and Policy
Effectiveness: A Comparative Study Using Sustainable Governance
Indicators.” European Policy Analysis 10, no. 4: 575-603. https://doi.org/
10.1002/epa2.1217.

Kivimaa, P., and F. Kern. 2016. “Creative Destruction or Mere Niche
Support? Innovation Policy Mixes for Sustainability Transitions.” Research
Policy 45, no. 1: 205-217. https://doi.org/10.1016/j.respol.2015.09.008.

Kohler, J., F. W. Geels, F. Kern, et al. 2019. “An Agenda for Sustainability
Transitions Research: State of the Art and Future Directions.”
Environmental Innovation and Societal Transitions 31: 1-32. https://doi.
org/10.1016/j.eist.2019.01.004.

Kriiger, T. 2022. “The German Energy Transition and the Eroding
Consensus on Ecological Modernization: A Radical Democratic
Perspective on Conflicts Over Competing Justice Claims and Energy
Visions.” Futures 136: 102899. https://doi.org/10.1016/j.futures.2021.
102899.

Krupnik, S., A. Wagner, and O. Vincent. 2022. “Beyond Technology:
A Research Agenda for Social Sciences and Humanities Research on

Renewable Energy in Europe.” Energy Research & Social Science 89:
102536. https://doi.org/10.1016/j.erss.2022.102536.

Kumar, A., and G. Taylor Aiken. 2021. “A Postcolonial Critique of
Community Energy: Searching for Community as Solidarity in India
and Scotland.” Antipode 53, no. 1: Article 1. https://doi.org/10.1111/anti.
12683.

Lapniewska, Z. 2019. “Energy, Equality and Sustainability? European
Electricity Cooperatives From a Gender Perspective.” Energy Research
& Social Science 57: 101247. https://doi.org/10.1016/j.erss.2019.101247.

Leach, M., I. Scoones, and A. Stirling. 2010. Dynamic Sustainabilities:
Technology, Environment, Social Justice. Earthscan.

Lennon, B., and N. Dunphy. 2024. “Sustaining Energetic Communities:
Energy Citizenship and Participation in an Age of Upheaval and
Transition.” Scientific Reports 14, no. 1: 3267. https://doi.org/10.1038/
541598-024-53367-8.

Leonard, A., K. Nguti, M. F. Lanza, and S. Hirmer. 2023. “Shedding Light
on Vulnerability: Intersectional Energy Planning for Development”
(SSRN Scholarly Paper No. 4590260). https://doi.org/10.2139/ssrn.
4590260.

Lepore, D. 2024. “Intermediaries in Innovation Systems: Match or
Mismatch?” Journal of the Knowledge Economy 15, no. 3: 12678-12708.
https://doi.org/10.1007/s13132-023-01566-5.

Lockwood, M., C. Kuzemko, C. Mitchell, and R. Hoggett. 2017. “Historical
Institutionalism and the Politics of Sustainable Energy Transitions: A
Research Agenda.” Environment and Planning C: Politics and Spaces 35,
no. 2: 312-333. https://doi.org/10.1177/0263774X16660561.

Longo, D., S. O. M. Boulanger, M. Massari, and G. Turci. 2023. “Energy
Citizenship. Tools and Technologies to Enable Transition in Districts.”
TECHNE - Journal of Technology for Architecture and Environment 25:
84-92. https://doi.org/10.36253/techne-13721.

Lukes, S.2005. “Power and the Battle for Hearts and Minds.” Millennium
33, no. 3: 477-493. https://doi.org/10.1177/03058298050330031201.

Lummis, D. C. 1996. Radical Democracy. Cornell University Press.

Maittd, S. 2021. “Rethinking Collaborative Action and Citizen
Empowerment: Characterising a Whole-of-Society Approach to the
Energy Transition.” Energy Research & Social Science 81: 102277.
https://doi.org/10.1016/j.erss.2021.102277.

Machin, A. 2023. “Democracy, Agony, and Rupture: A Critique of
Climate Citizens' Assemblies.” Politische Vierteljahresschrift 64, no. 4:
845-864. https://doi.org/10.1007/s11615-023-00455-5.

Machura, S. 2019. “The Individual in the Shadow of Powerful
Institutions: Niklas Luhmann's Legitimation by Procedure as Seen by
Critics.” In Procedural Justice, edited by K. F. Rohl and S. Machura, 1st
ed., 181-206. Routledge. https://doi.org/10.4324/9780429444524-9.

Magnani, N., and V.-M. Cittati. 2022. “Combining the Multilevel
Perspective and Socio-Technical Imaginaries in the Study of
Community Energy.” Energies 15, no. 5: 1624. https://doi.org/10.3390/
enl15051624.

Massey, D. 1995. “Thinking Radical Democracy Spatially.” Environment
and Planning D: Society and Space 13, no. 3: 283-288. https://doi.org/10.
1068/d130283.

Meadowcroft, J. 2009. “What About the Politics? Sustainable
Development, Transition Management, and Long Term Energy
Transitions.” Policy Sciences 42, no. 4: 323-340. https://doi.org/10.1007/
$11077-009-9097-z.

Meckling, J., and N. Goedeking. 2023. “Coalition Cascades: The Politics
of Tipping Points in Clean Energy Transitions.” Policy Studies Journal
51, no. 4: 715-739. https://doi.org/10.1111/psj.12507.

Meckling, J., and L. Hughes. 2018. “Global Interdependence in Clean
Energy Transitions.” Business & Politics 20, no. 4: 467-491. https://doi.
org/10.1017/bap.2018.25.

18 of 20

Environmental Policy and Governance, 2025

85U80|7 SUOWWOD 3A1e8ID 3(cedljdde au Aq peusenob ase ssppiie YO ‘88N JO Se|nl 10} ArIqi8ul|UO 8|1 UO (SUOTIPUCD-pUR-SLUIBIALI0D A8 1M AeIq 1 BU1 [UO//:SANY) SUOIPUOD pue swie | 8y 885 *[5Z0z/c0/TE] Uo Afeiqiauljuo A8 |1 ‘Z49 Wepsiod Wniuez-zioyweH Aq 8STZ 189/200T 0T/I0pAW0d A8 |imAeiq i puluo//Sdny woy papeojumod ‘0 ‘8EE69G.T


https://doi.org/10.1093/icc/dth032
https://doi.org/10.1016/j.jsis.2011.03.002
https://doi.org/10.1016/j.enpol.2012.04.045
https://doi.org/10.1016/j.enpol.2012.04.045
https://doi.org/10.1016/j.erss.2021.102205
https://doi.org/10.4324/9780429494284-5
https://doi.org/10.4324/9780429494284-5
https://doi.org/10.1016/j.enpol.2018.01.038
https://doi.org/10.1016/j.erss.2020.101774
https://doi.org/10.1016/j.erss.2020.101774
https://frw.studenttheses.ub.rug.nl/3870/
https://doi.org/10.1057/978-1-137-55631-8_12
https://doi.org/10.1057/978-1-137-55631-8_12
https://doi.org/10.1016/j.eist.2017.11.001
https://doi.org/10.1016/j.respol.2019.103832
https://doi.org/10.1002/epa2.1217
https://doi.org/10.1002/epa2.1217
https://doi.org/10.1016/j.respol.2015.09.008
https://doi.org/10.1016/j.eist.2019.01.004
https://doi.org/10.1016/j.eist.2019.01.004
https://doi.org/10.1016/j.futures.2021.102899
https://doi.org/10.1016/j.futures.2021.102899
https://doi.org/10.1016/j.erss.2022.102536
https://doi.org/10.1111/anti.12683
https://doi.org/10.1111/anti.12683
https://doi.org/10.1016/j.erss.2019.101247
https://doi.org/10.1038/s41598-024-53367-8
https://doi.org/10.1038/s41598-024-53367-8
https://doi.org/10.2139/ssrn.4590260
https://doi.org/10.2139/ssrn.4590260
https://doi.org/10.1007/s13132-023-01566-5
https://doi.org/10.1177/0263774X16660561
https://doi.org/10.36253/techne-13721
https://doi.org/10.1177/03058298050330031201
https://doi.org/10.1016/j.erss.2021.102277
https://doi.org/10.1007/s11615-023-00455-5
https://doi.org/10.4324/9780429444524-9
https://doi.org/10.3390/en15051624
https://doi.org/10.3390/en15051624
https://doi.org/10.1068/d130283
https://doi.org/10.1068/d130283
https://doi.org/10.1007/s11077-009-9097-z
https://doi.org/10.1007/s11077-009-9097-z
https://doi.org/10.1111/psj.12507
https://doi.org/10.1017/bap.2018.25
https://doi.org/10.1017/bap.2018.25

Montaii¢s, C. C., E. O'Shaughnessy, D. Bednar, et al. 2023. “Enabling
and Centering Equity and Justice in Clean Energy Transition Research.”
Joule 7, no. 3: 437-441. https://doi.org/10.1016/j.joule.2023.02.005.

Miiller, S., J. Flacke, and M. Buchecker. 2022. “Participatory Mapping
and Counter-Representations in Wind Energy Planning: A Radical
Democracy Perspective.” Case Studies in the Environment 6, no. 1:
1561651. https://doi.org/10.1525/cse.2022.1561651.

Mundaca, L., H. Busch, and S. Schwer. 2018. “‘Successful’ Low-Carbon
Energy Transitions at the Community Level? An Energy Justice
Perspective.” Applied Energy 218: 292-303. https://doi.org/10.1016/j.
apenergy.2018.02.146.

Newell, P., and H. Bulkeley. 2017. “Landscape for Change? International
Climate Policy and Energy Transitions: Evidence From Sub-Saharan
Africa.” Climate Policy 17, no. 5: 650-663. https://doi.org/10.1080/14693
062.2016.1173003.

Nunez, A., and R. Quitzow. 2024. “Germany's Hydrogen Strategy:
Securing Industrial Leadership in a Carbon-Neutral Economy.” In The
Geopolitics of Hydrogen, edited by R. Quitzow and Y. Zabanova, 49-66.
Springer Nature. https://doi.org/10.1007/978-3-031-59515-8_3.

Olbrich, S., D. Bauknecht, and P. Spdth. 2024. “Policy Mixes for Net-
Zero Energy Transitions: Insights From Energy Sector Integration in
Germany.” Energy Research & Social Science 118: 103822. https://doi.
org/10.1016/j.erss.2024.103822.

Oldenbroek, B., I. Psarra, T. Van Der Schoor, and C. Tjahja. 2024.
“Energy Transition in Northern Netherlands: Seeking a Balance
Between Top-Down and Bottom-Up Initiatives.” Open Research Europe
4:139. https://doi.org/10.12688/openreseurope.17431.1.

Ostrom, E. 1990. Governing the Commons: The Evolution of Institutions
for Collective Action. Cambridge University Press.

Ostrom, E. 2010. “Beyond Markets and States: Polycentric Governance
of Complex Economic Systems.” American Economic Review 100, no. 3:
641-672. https://doi.org/10.1257/aer.100.3.641.

Ostrom, E. 2012. The Future of the Commons: Beyond Market Failure
and Government Regulation. Institute of Economic Affairs.

Ostrom, E., J. Burger, C. B. Field, R. B. Norgaard, and D. Policansky. 1999.
“Revisiting the Commons: Local Lessons, Global Challenges.” Science
284, no. 5412: 278-282. https://doi.org/10.1126/science.284.5412.278.

Ostrom, V., and E. Ostrom. 2019. “Public Goods and Public Choices.” In
Alternatives for Delivering Public Services, edited by E. S. Savas, 1st ed.,
7-49. Routledge. https://doi.org/10.4324/9780429047978-2.

Ouhajjou, N., W. Loibl, S. Fenz, and A. M. Tjoa. 2015. “Stakeholder-
Oriented Energy Planning Support in Cities.” Energy Procedia 78: 1841
1846. https://doi.org/10.1016/j.egypro.2015.11.327.

Pierre, J., and B. G. Peters. 2005. “Governance, Accountability and
Democratic Legitimacy.” In Governing Complex Societies: Trajectories
and Scenarios, edited by J. Pierre and B. G. Peters, 115-132. Palgrave
Macmillan UK. https://doi.org/10.1057/9780230512641_7.

Popp-Madsen, B. A. 2023. “Non-Domination and Constituent Power:
Socialist Republicanism Versus Radical Democracy.” Philosophy &
Social Criticism 49, no. 10: 1182-1199. https://doi.org/10.1177/01914
537221107401.

Pretorius, R., G. Bombaerts, M. Talmar, and B. Walrave. 2024.
“Unilateral Consensus: Legitimation as a Societal Phenomenon in
Luhmannian Systems Theory.” Systems Research and Behavioral
Science: 1-14. https://doi.org/10.1002/sres.3069.

Proedrou, F. 2022. “Exploring EU Energy Governance and Policy Under
a Demoi-Cratic Lens: Citizen Participation, Output Legitimacy and
Democratic Interdependence.” European Politics and Society 23, no. 3:
364-379. https://doi.org/10.1080/23745118.2021.1873043.

Radtke, J. 2023. “Community Energy in Germany.” In A Social Science
Perspective. Springer Nature.

Radtke, J. 2025. “E-Participation in Energy Transitions: What Does It
Mean? Chances and Challenges Within Germany's Energiewende.”
Technological Forecasting and Social Change 210: 123839. https://doi.
org/10.1016/j.techfore.2024.123839.

Radtke, J., and D. Ohlhorst. 2021. “Community Energy in Germany -
Bowling Alone in Elite Clubs?” Utilities Policy 72: 101269. https://doi.
org/10.1016/j.jup.2021.101269.

Radtke, J., and O. Renn. 2024. “Participation in Energy Transitions:
A Comparison of Policy Styles.” Energy Research & Social Science 118:
103743. https://doi.org/10.1016/j.erss.2024.103743.

Rasmussen, T. 2022. Political Legitimacy: Realism in Political Theory
and Sociology. Routledge. https://www.taylorfrancis.com/books/97810
03242536.

Raven, R., F. Kern, B. Verhees, and A. Smith. 2016. “Niche Construction
and Empowerment Through Socio-Political Work. A meta-Analysis of Six
Low-Carbon Technology Cases.” Environmental Innovation and Societal
Transitions 18: 164-180. https://doi.org/10.1016/j.eist.2015.02.002.

Renn, O. 2011. Risk Governance: Coping With Uncertainty in a Complex
World. Routledge. https://doi.org/10.4324/9781849772440.

Renn, O., and J. P. Marshall. 2020. “Chapter 2 - History of the Energy
Transition in Germany: From the 1950s to 2019.” In The Role of Public
Participation in Energy Transitions, edited by O. Renn, F. Ulmer, and
A. Deckert, 9-38. Academic Press. https://doi.org/10.1016/B978-0-12-
819515-4.00002-7.

Renn, O., and P.-J. Schweizer. 2020. “Chapter 3 - Inclusive Governance
for Energy Policy Making: Conceptual Foundations, Applications,
and Lessons Learned.” In The Role of Public Participation in Energy
Transitions, edited by O. Renn, F. Ulmer, and A. Deckert, 39-79.
Academic Press. https://doi.org/10.1016/B978-0-12-819515-4.
00003-9.

Rhodes, R. A. W. 1996. “The New Governance: Governing Without
Government.” Political Studies 44, no. 4: 652-667. https://doi.org/10.
1111/j.1467-9248.1996.tb01747.x.

Rip, A., and R. P. M. Kemp. 1998. “Technological Change.” In Human
Choice and Climate Change: Vol. II, Resources and Technology, edited by
S. Rayner and E. L. Malone. Battelle Press.

Roberts, C., and F. W. Geels. 2019a. “Conditions and Intervention
Strategies for the Deliberate Acceleration of Socio-Technical Transitions:
Lessons From a Comparative Multi-Level Analysis of Two Historical
Case Studies in Dutch and Danish Heating.” Technology Analysis &
Strategic Management 31, no. 9: 1081-1103.

Roberts, C., and F. W. Geels. 2019b. “Conditions for Politically
Accelerated Transitions: Historical Institutionalism, the Multi-
Level Perspective, and Two Historical Case Studies in Transport and
Agriculture.” Technological Forecasting and Social Change 140: 221-
240. https://doi.org/10.1016/j.techfore.2018.11.019.

Ruffing, E., and V. Brendler. 2024. “The Game of Energy Transition:
A Game Theoretical Perspective on Public Participation Procedures in
Infrastructure Planning.” European Policy Analysis 10, no. 1: 39-60.
https://doi.org/10.1002/epa2.1199.

Rutting, L., J. Vervoort, H. Mees, et al. 2023. “Disruptive Seeds:
A Scenario Approach to Explore Power Shifts in Sustainability
Transformations.” Sustainability Science 18, no. 3: 1117-1133. https://
doi.org/10.1007/s11625-022-01251-7.

Ryder, S., C. Walker, S. Batel, H. Devine-Wright, P. Devine-Wright, and F.
Sherry-Brennan. 2023. “Do the Ends Justify the Means? Problematizing
Social Acceptance and Instrumentally-Driven Community Engagement
in Proposed Energy Projects.” Socio-Ecological Practice Research 5, no.
2:189-204. https://doi.org/10.1007/s42532-023-00148-8.

Sareen, S., B. Girard, M. Lindkvist, et al. 2023. “Enabling a Just Energy
Transition Through Solidarity in Research.” Energy Research & Social
Science 101: 103143. https://doi.org/10.1016/j.erss.2023.103143.

19 of 20

85U80|7 SUOWWOD 3A1e8ID 3(cedljdde au Aq peusenob ase ssppiie YO ‘88N JO Se|nl 10} ArIqi8ul|UO 8|1 UO (SUOTIPUCD-pUR-SLUIBIALI0D A8 1M AeIq 1 BU1 [UO//:SANY) SUOIPUOD pue swie | 8y 885 *[5Z0z/c0/TE] Uo Afeiqiauljuo A8 |1 ‘Z49 Wepsiod Wniuez-zioyweH Aq 8STZ 189/200T 0T/I0pAW0d A8 |imAeiq i puluo//Sdny woy papeojumod ‘0 ‘8EE69G.T


https://doi.org/10.1016/j.joule.2023.02.005
https://doi.org/10.1525/cse.2022.1561651
https://doi.org/10.1016/j.apenergy.2018.02.146
https://doi.org/10.1016/j.apenergy.2018.02.146
https://doi.org/10.1080/14693062.2016.1173003
https://doi.org/10.1080/14693062.2016.1173003
https://doi.org/10.1007/978-3-031-59515-8_3
https://doi.org/10.1016/j.erss.2024.103822
https://doi.org/10.1016/j.erss.2024.103822
https://doi.org/10.12688/openreseurope.17431.1
https://doi.org/10.1257/aer.100.3.641
https://doi.org/10.1126/science.284.5412.278
https://doi.org/10.4324/9780429047978-2
https://doi.org/10.1016/j.egypro.2015.11.327
https://doi.org/10.1057/9780230512641_7
https://doi.org/10.1177/01914537221107401
https://doi.org/10.1177/01914537221107401
https://doi.org/10.1002/sres.3069
https://doi.org/10.1080/23745118.2021.1873043
https://doi.org/10.1016/j.techfore.2024.123839
https://doi.org/10.1016/j.techfore.2024.123839
https://doi.org/10.1016/j.jup.2021.101269
https://doi.org/10.1016/j.jup.2021.101269
https://doi.org/10.1016/j.erss.2024.103743
https://www.taylorfrancis.com/books/9781003242536
https://www.taylorfrancis.com/books/9781003242536
https://doi.org/10.1016/j.eist.2015.02.002
https://doi.org/10.4324/9781849772440
https://doi.org/10.1016/B978-0-12-819515-4.00002-7
https://doi.org/10.1016/B978-0-12-819515-4.00002-7
https://doi.org/10.1016/B978-0-12-819515-4.00003-9
https://doi.org/10.1016/B978-0-12-819515-4.00003-9
https://doi.org/10.1111/j.1467-9248.1996.tb01747.x
https://doi.org/10.1111/j.1467-9248.1996.tb01747.x
https://doi.org/10.1016/j.techfore.2018.11.019
https://doi.org/10.1002/epa2.1199
https://doi.org/10.1007/s11625-022-01251-7
https://doi.org/10.1007/s11625-022-01251-7
https://doi.org/10.1007/s42532-023-00148-8
https://doi.org/10.1016/j.erss.2023.103143

Schmid, N., and C. Lumsden. 2023. “Sowing the Seeds of Change: Policy
Feedback and Ratcheting Up in South African Energy Policy.” Energy
Policy 178: 113597. https://doi.org/10.1016/j.enpol.2023.113597.

Schmidt, V., and M. Wood. 2019. “Conceptualizing Throughput
Legitimacy: Procedural Mechanisms of Accountability, Transparency,
Inclusiveness and Openness in EU Governance.” Public Administration
97, no. 4: 727-740. https://doi.org/10.1111/padm.12615.

Schmidt, V. A. 2013. “Democracy and Legitimacy in the European
Union Revisited: Input, Output and ‘Throughput’.” Political Studies 61,
no. 1: 2-22. https://doi.org/10.1111/j.1467-9248.2012.00962.x.

Schroeter, R., O. Scheel, O. Renn, and P.-J. Schweizer. 2016. “Testing the
Value of Public Participation in Germany: Theory, Operationalization
and a Case Study on the Evaluation of Participation.” Energy Research
and Social Science 13: 116-125. https://doi.org/10.1016/j.erss.2015.
12.013.

Schwarz, L. 2020. “Empowered but Powerless? Reassessing the citizens'
Power Dynamics of the German Energy Transition.” Energy Research
& Social Science 63: 101405. https://doi.org/10.1016/j.erss.2019.101405.

Seyfang, G., and A. Smith. 2007. “Grassroots Innovations for
Sustainable Development: Towards a New Research and Policy
Agenda.” Environmental Politics 16, no. 4: 584-603. https://doi.org/10.
1080/09644010701419121.

Shulman, T. 2023. The Challenge of Stability: Niklas Luhmann’s Early
Political Sociology and Constitutional Adjudication in the United States
and Germany. Nomos Verlagsgesellschaft mbH & Co. KG.

Siciliano, G., L. Wallbott, F. Urban, A. N. Dang, and M. Lederer. 2021.
“Low-Carbon Energy, Sustainable Development, and Justice: Towards a
Just Energy Transition for the Society and the Environment.” Sustainable
Development 29, no. 6: 1049-1061. https://doi.org/10.1002/sd.2193.

Silvestri, G., J. M. Wittmayer, K. Schipper, et al. 2018. “Transition
Management for Improving the Sustainability of WASH Services
in Informal Settlements in Sub-Saharan Africa—An Exploration.”
Sustainability 10, no. 11: 4052. https://doi.org/10.3390/su10114052.

Skjelsvold, T. M., and L. Coenen. 2021. “Are Rapid and Inclusive
Energy and Climate Transitions Oxymorons? Towards Principles of
Responsible Acceleration.” Energy Research & Social Science 79:102164.
https://doi.org/10.1016/j.erss.2021.102164.

Skogstad, G. 2017. “Policy Feedback and Self-Reinforcing and Self-
Undermining Processes in EU Biofuels Policy.” Journal of European
Public Policy 24, no. 1: 21-41. https://doi.org/10.1080/13501763.2015.
1132752.

Smith, A.,and R. Raven. 2012. “What Is Protective Space? Reconsidering
Niches in Transitions to Sustainability.” Research Policy 41, no. 6: 1025~
1036. https://doi.org/10.1016/j.respol.2011.12.012.

Smith, A., and A. Stirling. 2010a. Social-Ecological Resilience and Socio-
Technical Transitions: Critical Issues for Sustainability Governance.
STEPS Centre, University of Sussex.

Smith, A., and A. Stirling. 2010b. “The Politics of Social-Ecological
Resilience and Sustainable Socio-Technical Transitions.” Ecology and
Society 15, no. 1: 11. https://doi.org/10.5751/ES-03218-150111.

Smith, A., A. Stirling, and F. Berkhout. 2005. “The Governance of
Sustainable Socio-Technical Transitions.” Research Policy 34, no. 10:
1491-1510. https://doi.org/10.1016/j.respol.2005.07.005.

Smith, I. D. 2020. “How the Process of Transitions Shapes the Politics
of Decarbonization: Tracing Policy Feedback Effects Across Phases of
the Energy Transition.” Energy Research & Social Science 70: 101753.
https://doi.org/10.1016/j.erss.2020.101753.

Serensen, E., and J. Torfing. 2009. “Making Governance Networks
Effective and Democratic Through Metagovernance.” Public
Administration 87, no. 2: 234-258. https://doi.org/10.1111/j.1467-9299.
2009.01753.x.

Sovacool, B. K. 2021. “Who Are the Victims of Low-Carbon Transitions?
Towards a Political Ecology of Climate Change Mitigation.” Energy
Research & Social Science 73:101916. https://doi.org/10.1016/j.erss.2021.
101916.

Sovacool, B. K., S. E. Bell, C. Daggett, et al. 2023. “Pluralizing
Energy Justice: Incorporating Feminist, Anti-Racist, Indigenous, and
Postcolonial Perspectives.” Energy Research & Social Science 97:102996.
https://doi.org/10.1016/j.erss.2023.102996.

Sovacool, B. K., M. Burke, L. Baker, C. K. Kotikalapudi, and H. Wlokas.
2017. “New Frontiers and Conceptual Frameworks for Energy Justice.”
Energy Policy 105: 677-691. https://doi.org/10.1016/j.enpol.2017.03.005.

Sovacool, B.K., D.J. Hess, S. Amir, et al. 2020. “Sociotechnical Agendas:
Reviewing Future Directions for Energy and Climate Research.” Energy
Research & Social Science 70: 101617. https://doi.org/10.1016/j.erss.2020.
101617.

Sovacool, B. K., D. J. Hess, and R. Cantoni. 2021. “Energy Transitions
From the Cradle to the Grave: A Meta-Theoretical Framework
Integrating Responsible Innovation, Social Practices, and Energy
Justice.” Energy Research & Social Science 75:102027. https://doi.org/10.
1016/j.erss.2021.102027.

Sovacool, B. K., M. Martiskainen, A. Hook, and L. Baker. 2019.
“Decarbonization and Its Discontents: A Critical Energy Justice
Perspective on Four Low-Carbon Transitions.” Climatic Change 155,
no. 4: 581-619. https://doi.org/10.1007/s10584-019-02521-7.

Stephens, J. C. 2019. “Energy Democracy: Redistributing Power to the
People Through Renewable Transformation.” Environment: Science and
Policy for Sustainable Development 61, no. 2: 4-13. https://doi.org/10.
1080/00139157.2019.1564212.

Stute, J., S. Pelka, M. Kiihnbach, and M. Klobasa. 2024. “Dodging the
Electricity Price Hike: Can Demand-Side Flexibility Compensate for Spot
Price Increases for Households in Germany?” (No. arXiv:2402.06711).
arXiv. https://doi.org/10.48550/arXiv.2402.06711.

Swartz, S., and A. Nyamnjoh. 2018. “Research as Freedom: Using a
Continuum of Interactive, Participatory and Emancipatory Methods for
Addressing Youth Marginality.” HTS Theological Studies 74, no. 3: 1-11.
https://doi.org/10.4102/hts.v74i3.5063.

Szulecki, K., and I. Overland. 2020. “Energy Democracy as a Process, an
Outcome and a Goal: A Conceptual Review.” Energy Research & Social
Science 69: 101768. https://doi.org/10.1016/j.erss.2020.101768.

Thornhill, C. 2021. “Niklas Luhmann. A Sociological Transformation
of Political Legitimacy?” In Luhmann and Law, edited by C. Thornhill,
139-160. Routledge. https://doi.org/10.4324/9781003075103-8.

Tyfield, D. 2014. “Putting the Power in ‘Socio-Technical Regimes’ - E-
Mobility Transition in China as Political Process.” Mobilities 9, no. 4:
585-603. https://doi.org/10.1080/17450101.2014.961262.

Van Veelen, B. 2018. “Negotiating Energy Democracy in Practice:
Governance Processes in Community Energy Projects.” Environmental
Politics 27, no. 4: 644-665. https://doi.org/10.1080/09644016.2018.
1427824.

Vof,J.-P.,and R. Kemp. 2006. “Sustainability and Reflexive Governance:
Introduction.” In Reflexive Governance for Sustainable Development,
edited by J.-P. Vof3, D. Bauknecht, and R. Kemp, 3-30. Edward Elgar
Publishing. https://doi.org/10.4337/9781847200266.

Wiget, M. 2024. “Does (Dis)agreement Reflect Beliefs? An Analysis
of Advocacy Coalitions in Swiss Pesticide Policy.” European Policy
Analysis 10, no. 4: 488-514. https://doi.org/10.1002/epa2.1219.

Wooten, J. O., and K. T. Ulrich. 2017. “Idea Generation and the Role
of Feedback: Evidence From Field Experiments With Innovation
Tournaments.” Production and Operations Management 26, no. 1: 80—
99. https://doi.org/10.1111/poms.12613.

20 of 20

Environmental Policy and Governance, 2025

85U80|7 SUOWWOD 3A1e8ID 3(cedljdde au Aq peusenob ase ssppiie YO ‘88N JO Se|nl 10} ArIqi8ul|UO 8|1 UO (SUOTIPUCD-pUR-SLUIBIALI0D A8 1M AeIq 1 BU1 [UO//:SANY) SUOIPUOD pue swie | 8y 885 *[5Z0z/c0/TE] Uo Afeiqiauljuo A8 |1 ‘Z49 Wepsiod Wniuez-zioyweH Aq 8STZ 189/200T 0T/I0pAW0d A8 |imAeiq i puluo//Sdny woy papeojumod ‘0 ‘8EE69G.T


https://doi.org/10.1016/j.enpol.2023.113597
https://doi.org/10.1111/padm.12615
https://doi.org/10.1111/j.1467-9248.2012.00962.x
https://doi.org/10.1016/j.erss.2015.12.013
https://doi.org/10.1016/j.erss.2015.12.013
https://doi.org/10.1016/j.erss.2019.101405
https://doi.org/10.1080/09644010701419121
https://doi.org/10.1080/09644010701419121
https://doi.org/10.1002/sd.2193
https://doi.org/10.3390/su10114052
https://doi.org/10.1016/j.erss.2021.102164
https://doi.org/10.1080/13501763.2015.1132752
https://doi.org/10.1080/13501763.2015.1132752
https://doi.org/10.1016/j.respol.2011.12.012
https://doi.org/10.5751/ES-03218-150111
https://doi.org/10.1016/j.respol.2005.07.005
https://doi.org/10.1016/j.erss.2020.101753
https://doi.org/10.1111/j.1467-9299.2009.01753.x
https://doi.org/10.1111/j.1467-9299.2009.01753.x
https://doi.org/10.1016/j.erss.2021.101916
https://doi.org/10.1016/j.erss.2021.101916
https://doi.org/10.1016/j.erss.2023.102996
https://doi.org/10.1016/j.enpol.2017.03.005
https://doi.org/10.1016/j.erss.2020.101617
https://doi.org/10.1016/j.erss.2020.101617
https://doi.org/10.1016/j.erss.2021.102027
https://doi.org/10.1016/j.erss.2021.102027
https://doi.org/10.1007/s10584-019-02521-7
https://doi.org/10.1080/00139157.2019.1564212
https://doi.org/10.1080/00139157.2019.1564212
https://doi.org/10.48550/arXiv.2402.06711
https://doi.org/10.4102/hts.v74i3.5063
https://doi.org/10.1016/j.erss.2020.101768
https://doi.org/10.4324/9781003075103-8
https://doi.org/10.1080/17450101.2014.961262
https://doi.org/10.1080/09644016.2018.1427824
https://doi.org/10.1080/09644016.2018.1427824
https://doi.org/10.4337/9781847200266
https://doi.org/10.1002/epa2.1219
https://doi.org/10.1111/poms.12613

	Understanding the Complexity of Governing Energy Transitions: Introducing an Integrated Approach of Policy and Transition Perspectives
	ABSTRACT
	1   |   Introduction: Integrating Transition and Policy Studies for a Deeper and Holistic Understanding of Energy Transitions
	2   |   Lessons From Germany's Energiewende: The Intertwining Pathways to Decarbonize Energy Systems
	3   |   Insights From Transition Studies: Understanding Energy Transitions Bottom-Up
	4   |   Insights From Policy Studies: Understanding Energy Transitions Through Governance Processes
	5   |   Overlapping Perspectives: The Role of Power Dynamics and Policy Feedback
	6   |   Integrating Transition and Policy Studies for Democratic Energy Transitions
	7   |   Discussion and Limitations: Addressing Challenges in Participatory Energy Transitions
	8   |   Conclusion: Leveraging Integrated Approaches in Energy Transitions
	Acknowledgements
	Conflicts of Interest
	Data Availability Statement
	References


