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Abstract. The European energy transition is currently emphasizing advancements in regulations and 
technologies, with a focus also on social justice. Citizens are perceived as key players in the energy 
systems, as their direct involvement can contribute to the wide spread of improved behaviours and clean 
energy production. This paper explores Community Transition Pathways (CTPs), an innovative 
instrument to support energy citizenship effectively. CTPs guide citizens through structured paths, 
addressing diverse communities. Grounded in energy citizenship theories, the concept integrates 
insights from literature and policy developments. CTPs have been created within the H2020 project 
GRETA and verified in six case studies across Italy, Spain, Germany, the Netherlands, and Portugal. 
This paper aims to present the instrument as a project result, embedding its creation in the current debate 
about energy citizenship and transition pathways and presenting the results on three GRETA case 
studies. The research's originality lies in its empirical approach, emphasizing citizens' active roles in 
transition processes. Successful development and testing of CTPs demonstrate their value in fostering 
collaboration in clean energy production and facilitating participatory transition paths. However, 
ongoing refinement and replicability are essential for sustained success. By positioning citizens as active 
participants and reshaping public decision-making, CTPs advance a more inclusive and impactful 
approach to energy transition. 

 
 

Keywords: energy citizenship, transition pathways, community transition pathways, energy transition, 
pathways. 

 
 
1. Introduction 

Climate change is increasingly manifesting its impacts worldwide. As evidenced by local news 
reports, climate emergencies and disasters are increasing even in regions where they were previously 
uncommon. The latest Intergovernmental Panel on Climate Change (IPCC) report of 2023 [1] highlights 
a surge in extreme heat events across all regions, leading to a rise in food, water, and vector-born diseases 
(A.2.5). Moreover, the mental health effects of rising temperatures are becoming more pronounced, as 
indicated in the same report (A.2.5). This is particularly evident in urban areas, where heat extremes 
have intensified and where all infrastructures have been compromised by adverse climate conditions, 
even in traditionally low-risk countries [1] (A.2.7). 

That’s why in recent years, the EU has been steering energy policies towards a more sustainable and 
citizen-centric system. The energy system is a very complex and technical field of intervention, but it is 
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the largest source of CO2 emissions, according to Working Group III of the AR6 report of the IPCC [2]. 
The report shows very clearly projections on how the energy system of the future might be, putting in 
evidence is strong difference with the actual one. 

One of the potential shifts that is currently pursued by the European Commission is the inclusion of 
non-technical citizens into the system. This is a very interesting approach, as it never happened before 
the advent of the Green Deal, that non-technical citizens were invited to participate as active actors in 
the energy system. Citizen involvement in energy-related decision-making processes, especially when 
pursued through approaches that address existing inequalities [3,4], positively influences community 
response and the adoption of more comprehensive solutions. Recently, the European Union itself has 
granted communities the right to generate, store, consume, and sell their own energy [5–7]. These 
regulatory provisions represent an initial step towards a change aiming to surpass the traditional 
conception of citizens as mere passive consumers or recipients of technologies [8]. 

Within this framework lies the concept of energy citizenship [9,10], acting as a link between a 
complex technical-technological energy system and its interaction with active citizenship forms. This 
concept appears to transcend individualistic approaches centred on energy technologies and consumer 
investments, to include collective spaces of participation and engagement [11]. Empirical research 
investigating new methods to overcome the obstacles citizens face in their interaction with the energy 
system is not so developed. In particular, social exclusion and the lack of capacity to interact with 
significant stakeholders, coupled with inadequate access to information to guide decisions and 
difficulties in interpreting energy data and other information, emerge as critical barriers requiring 
prioritized attention from contemporary research. 

The second tool aimed at supporting climate transition is the dissemination of transition pathways 
and roadmaps. These instruments typically offer a step-by-step approach to municipalities or local 
governments for implementing a series of actions toward climate transition. They are widely recognized 
for their effectiveness in addressing climate change as a systemic challenge [12–15], involving a broad 
spectrum of interests and actors. This systemic approach was underscored by the outcomes of the recent 
28th United Nations Climate Change Conference, where the EU and its member states reached a historic 
agreement (Global Stocktake), committing to leading the gradual phase-out of fossil fuels. These tools 
are particularly valuable for managing future uncertainty by constructing probabilistic scenarios and 
enabling the analysis of variables and providing flexible and adaptable responses over time [16]. This 
reflection is particularly relevant in a context characterized by high uncertainty, where it is crucial to 
develop actions that consider the multitude of future variables. Identifying operational strategies capable 
of realizing developed projects and scenarios is paramount. The gap between climate policies and their 
concrete implementation remains significant and can be contextualized in an insufficient alignment 
between macro-level adaptation strategies and their concrete implementation at the meso/micro level 
[17]. However, it's worth noting that these tools are rarely geared toward or involve communities as 
active participants in the processes. 

Within this context, framed on the one side by the tentative to include citizens in the complexity of 
the energy system, not only just as consumers, and the presence of a multiplicity of instruments going 
under the name of roadmaps and pathways, stands the present contribution. This paper aims to reflect 
on the potential role that transition roadmaps and pathways can have in supporting the involvement of 
communities at the core of the climate transition. Indeed, it presents some results of a Horizon 2020 
research named GRETA (GA101022317), Green Energy Transition Actions, and proposes a new 
instrument called Community Transition Pathway (CTP), which aims to fill the gap of the absence of 
available instruments in supporting energy transition in a bottom-up perspective. Through multi-level 
research methods and practical experimentations across diverse European contexts, this study assesses 
the potential of CTPs to empower citizens as active participants in the transition process. The CTPs are 
presented in three GRETA case studies, selected for the importance and quality of results. The results 
of this contribution highlight some key aspects for the implementation of effective and operational 
transition pathways in Europe. 

 



International Conference on Challenges for the Next Generation Built Environment
IOP Conf. Series: Earth and Environmental Science 1402 (2024) 012010

IOP Publishing
doi:10.1088/1755-1315/1402/1/012010

3

2. Energy citizenship and the transition pathways 
 

2.1. The concept of energy citizenship: an overview of key aspects and critics 
Recent changes in energy transition policies have brought attention to the active involvement of citizens 
[18]. Scholars and policymakers are increasingly recognizing the pivotal role that citizens play in 
propelling the energy transition forward. This recognition has led to the emergence of the concept of 
"energy citizenship," providing a framework to understand the local dynamics that either facilitate or 
impede citizen engagement in energy transition efforts. 

Energy citizenship refers to the multiple ways in which citizens can participate in shaping the energy 
system, whether as consumers, producers, or through political activism to drive institutional change [10]. 
Initially introduced in academic discourse, energy citizenship shifts the perspective of citizens from 
passive recipients to active agents in the energy system transformation, emphasizing equitable rights 
and responsibilities across society [19]. Energy citizenship is, indeed, characterized by active 
participation in many forms, including for example the adoption of renewable technologies, joining 
energy communities, supporting local initiatives, and participating in policy decision-making [20,21]. 
The literature emphasizes the importance of understanding the dynamics and conceptualization of 
environmental citizenship and energy citizenship, with sustainability and behaviour being identified as 
overarching concepts [22]. Furthermore, the role of citizen-led initiatives and projects has been 
highlighted as contributing to increased energy self-sufficiency, local sustainable development, greater 
citizen engagement, and social innovation [23]. 

This comprehensive view of energy citizenship extends beyond individual actions to highlight also 
the collective participation of communities in energy decision-making processes [24,25], as well as the 
psychological and behavioural dimensions [10,26]. The current debate emphasises the interconnection 
between individuals and groups with various energy domains, stressing universal access to energy and 
citizen involvement in its sustainable management, consumption, and production [27]. 

However, a deeper exploration of citizenship is necessary, considering its historical evolution and 
contemporary dynamics. Citizenship is not merely a legal status, but a performative concept shaped by 
ongoing social and political struggles [24,28]. From this perspective, citizenship is enacted through daily 
actions, representing a continuous process of development [28]. Energy actions, whether individual or 
collective, are thus seen as expressions of citizenship, providing ways for both citizens and non-citizens 
to assert their energy rights. However, these assertions may sometimes manifest also in opposition to 
renewable energy projects, and this might be included as well as an expression of energy citizenship 
itself. Criticisms of prevailing energy policies often highlight legitimate concerns and advocate for 
change within the energy sector [29], reflecting broader community issues beyond localized objections. 

Additionally, not all energy initiatives are inclusive, often favouring certain groups with greater 
resources and capacity for full participation. Moreover, energy citizenship initiatives may encounter 
challenges in less supportive contexts, where transitions are characterized by power imbalances and 

complex interactions among stakeholders [30]. 
Recognizing the multifaceted nature of citizenship prompts a critical analysis of how participation 

influences citizen engagement and identities, acknowledging both deliberate and unintentional 
manifestations of citizenship as meaningful. 

In the context of the GRETA project, different levels of energy citizenship have been identified, 
ranging from a state of unawareness to active advocacy and championing and also including denial or, 
in general, opposing forms. 

 
2.2. Climate and energy transition pathways: an overview 
The urgency of intervening against climate change is confirmed by the presence of many instruments 
going under the name of "pathways" and "roadmaps". Even if some differences may be noted, in this 
contribution, “roadmaps” and “pathways” are used as synonyms. These instruments are generally 
intended as supporting documents that enable municipalities, policymakers, and decision-makers to take 
concrete action, at their level, toward climate change, or specific aspects of climate change (e.g. some 
pathways can be related more to mitigation, adaptation or compensation). These roadmaps can cover 
various levels, ranging from institutional frameworks to innovative approaches proposed by consulting 
agencies, design-oriented instruments, and cross-national networks, rankings, and certifications aimed 
at delineating and refining optimal future strategies. 
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According to many definitions, the concepts of pathway, roadmap, and scenario encompass multiple 
dimensions, converging on the idea that are future-oriented and usually include sequential steps; they 
may incorporate alternative scenarios, and they typically offer guidance to facilitate implementation 
[31]. While not all climate pathways incorporate all these elements, certain recurrent themes emerge. A 
long-term goal definition, identification of intermediate steps, actions conducive to goal attainment, and 
a monitoring phase. 

Many instruments are present, at many different geographical levels. The most important, for 
example, are the Covenant of Mayor, the Green City Accord, the 100 Climate Neutral Cities Mission, 
the 2050 European long-term strategy and similar. 

Even if they are key instruments, recognized at the institutional level for their support in the 
transition, some scholars are critical about them. One of the main criticisms is provided by Gilabert, and 
Lawford-Smith in 2012 [32], with the name of the "pathway problem". Their work discusses the intrinsic 
linkages between climate pathways and political feasibility, arguing that decision-makers tend to weigh 
both the desirability and likelihood of transition steps based on probabilistic assessments. However, as 
clarified by Houston [33], the unpredictable nature of climate dynamics, especially in the long term, 
suggests that decision-making may involve a degree of speculation rather than informed action. This 
uncertainty is further underscored by other scholars and echoed by the IPCC, particularly in reference 
to the Shared Socioeconomic Pathways [34]. These pathways offer innovative frameworks for 
understanding, analyzing, and forecasting future climate scenarios by integrating climate-related 
indicators with social, economic, and political hypotheses. Both Houston's and Gilabert and Lawford- 
Smith's critiques offer valuable insights into the limitations of current pathways and roadmaps, 
underscoring the need for a more inclusive and nuanced approach to climate transition planning. 

Within the existing literature, three primary frameworks for pathways can be recognised: biophysical 
pathways, focusing on emissions, biodiversity, and soil quality; techno-economic pathways; and 
sociotechnical pathways, which emphasize the social, technological, and institutional aspects of 
systemic change [35]. Each of these frameworks offers distinct insights into processes, constraints, 
strategies, and solutions, serving as roadmaps to facilitate the realization of objectives in the short, 
medium, and long terms. 

Despite the widespread adoption of pathways across Europe and globally, accompanied by various 
typologies, several critical issues and points of concern persist [31]. As Wigboldus, van Eldik, and 
Vernooij [36] highlight, the concept of transition pathways, primarily rooted in systems thinking, often 
leans towards an analytical and instrumentalist perspective, prioritizing the question of "how to make it 
happen" and often overemphasizing the role of technology and innovation in transition processes. 
Furthermore, transitions are frequently portrayed in a positive light without adequately acknowledging 
their complexity and potential conflicts. Transition pathways can lead to distributional consequences, 
such as job losses in sectors, regions, or communities reliant on fossil fuels. Additionally, as Wigboldus, 
van Eldik, and Vernooij [36] note, transition pathways are inherently political, entangling certain 
interests and potentially excluding specific narratives. Moreover, they often neglect normative functions, 
such as societal values and principles, which are vital for shaping alternative socio-technical visions of 
post-fossil societies. 

In this context, it is imperative to broaden the spectrum of knowledge and engage a wider range of 
stakeholders in decision-making processes, which should include citizens. It's essential to recognize that 
models function more as "learning machines" than "truth machines" [35,37]. This perspective 
encourages viewing transition pathways as models that engage with uncertainty, openness, critical 
perspectives, and choices for potential futures, rather than prescribing top-down, solution-oriented 
trajectories [38]. The involvement of citizens in the planning and decision phases is perceived as an 
interesting approach for overcoming the current limitations of pathways. 

 
3. The Community Transition Pathway as an enabling instrument 
The Community Transition Pathways are one of the enabling instruments proposed by the GRETA 
project and tested within six different case studies across Europe and geographical levels. CTPs are 
intended as instruments to be used by and with the communities as active actors in the process. In 
particular, they are routes for individual and community transition among different levels of citizenship 
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engagement. Their origins lie in the recognition of a gap among transition pathways, particularly linked 
with the effective involvement of communities. In the CTPs, communities are intended more broadly, 
as any group of citizens aiming to improve their energy citizenship condition. 

From a broader perspective, CTPs serve as comprehensive guides for achieving decarbonization 
objectives while fostering positive energy citizenship behaviours across various geographical contexts. 
These pathways delineate collaborative strategies for communities to transition towards more 
sustainable energy systems, assessing their readiness for decarbonization and outlining essential steps 
for fostering energy citizenship. Additionally, CTPs play a crucial role as tools for policymakers and 
communities to devise strategies and cultivate mutually beneficial relationships. They are recognized as 
relational roadmaps, offering insights into the interactions among diverse stakeholders, socio-technical 
innovations, and contextual factors across different geographical scales. 

The completion of the CTP development process leads to the collaborative formulation of Energy 
Citizenship Contracts (ECCs), designed to formally govern the relationships among stakeholders 
engaged in the transition. Drawing inspiration from forthcoming climate city contracts, which are 
fundamental to the "100 climate-neutral cities by 2030" initiative, ECCs are instrumental in realizing 
citizen-centric and climate-neutral urban environments. These contracts, conceived as non-binding 
agreements resembling memoranda of understanding, signify the city's political commitment to its 
citizens, as well as to higher governing bodies. 

ECCs, emerging as the operational outcomes of CTPs, serve as policy instruments that integrate local 
aspirations, objectives, and strategies, alongside broader plans, to facilitate the establishment of 
equitable guidelines for energy citizenship. They encompass customized agreements driven by 
commitment, delineating shared responsibilities, legal frameworks, financial orientations, and time- 
bound implementation steps aligned with CTP goals. GRETA's case studies have contributed novel 
insights and behavioural models to strengthen the implementation of CTPs, each focused on addressing 
influential factors driving change. 

From the general structure (Fig. 1)[39], CTPs have been adapted for each case study, delineating 
essential stages for the transition process. Formulated with a systemic and multiscale approach, they 
serve to guide various stakeholders through shifts in energy citizenship awareness, information, and 
engagement levels (Fig. 2). The overarching goal is to establish clear directives for fostering positive 
energy citizenship behaviours. In the pursuit of advancing energy citizenship across Europe, the GRETA 
CTPs extend beyond conventional transition pathways. Embracing critical perspectives on constraints 
and barriers, they aim to include social justice in energy transitions [3,4,30,40]. 

Figure 1. The CTP canvas. On the right the instructions to use the canvas. Authors’ created image. 
The original picture with the associated guidelines can be found in Boulanger et al. (2022) [39]. 
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Figure 2. One of the CTPs workshops with GRETA partners. This workshop aimed to adapt the 

structure of the CTP to different case studies. Authors’ image. 
 

CTPs consist of distinct sections, each addressing crucial aspects of the transition process: 
• Section A: Setting the Boundaries. This initial section involves delineating the parameters of 

the transition and evaluating existing policies that either support or hinder the development of 
energy citizenship. It also involves identifying the starting point and desired endpoint of the 
energy community's journey within the specific case study context. 

• Section B: Defining Vision. Here, the focus shifts to articulating a compelling vision and 
establishing medium to long-term objectives for the community. This section encourages 
thinking beyond present constraints, envisioning growth and progress without limitations 
imposed by current resources or other factors. The aim is to set visionary goals, projecting 
aspirations at least until 2030, with a recommended extension to 2050. Communities may also 
be asked to set intermediate milestones relevant to their unique circumstances. 

• Section C: Envisioning the Needed Actions. This section is dedicated to outlining the concrete 
steps necessary to realize the envisioned future. It is structured around delineating actionable 
items and the resources required to execute them. Communities have flexibility in approaching 
this section; they may choose to first identify actions and subsequently align them with 
necessary resources, or they may opt for a more focused approach, pairing resources with each 
action from the outset. Communities should draft actions and allocate resources to achieve their 
envisioned goals by 2030. However, they should also maintain a broader perspective, 
considering the requirements beyond 2030 to fully realize the 2050 vision while allowing for 
flexibility in the details of this longer-term outlook." 

Recognizing transitions as embedding political, societal, and cultural endeavours, effective transition 
pathways integrate these dimensions. They afford space for dialogue, acknowledging the diversity of 
perspectives and the inevitability of uncertainty. This inclusive approach encourages engagement with 
stakeholders and citizens, fostering support through positive visions and discourse. 

In the following sub-paragraphs, an overview of the implementation of the CTPs in three of the six 
GRETA case studies is provided. The selected case studies are all cases in which their respective 
communities are linked with specific geographical areas and have worked in adapting the CTP according 
to their own needs. 
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3.1. The Pilastro-Roveri case study in Italy 
The pathway to active participation in the energy transition within the Pilastro-Roveri area of Italy began 
from a state of relative unawareness but is expected to progress into a proactive phase by the year 2030. 
This evolution was initially catalyzed by the pioneering GECO project (Green Energy Communities – 
EIT Climate KIC), which identified this area as a pilot due to its diverse geographical characteristics, 
multifunctional infrastructure, and vibrant social dynamics. A pivotal moment occurred in December 
2021 with the coordinated initiative "Energy Days," jointly organized by GECO and GRETA projects, 
engaging both communities residing in the area. The first day saw technical experts and industries 
convene to discuss energy community development in Roveri, while the second day, held in Pilastro, 
focused on citizen engagement and education through interactive activities facilitated by the GRETA 
research team in collaboration with GECO. These events facilitated collaborative workshops, resulting 
in the emergence of Community Transition Pathways and the inception of the Energy Citizenship 
Manifesto, aimed at nurturing energy citizenship within the districts (Fig. 3). 

 

Figure 3. One of the CTPs workshops with the Pilastro-Roveri community. Authors’ image. 
 

Central to this transformation were the Need Assessment Workshops, acting as preparatory processes 
to tackle issues at multiple levels. These workshops utilized a participatory approach, engaging in 
discussions across three distinct forums. Discussions encompassed topics ranging from individual 
premises to broader district concerns, emphasizing practical needs, socio-cultural aspects, and the 
imperative to bridge intergenerational gaps in energy awareness. Further exploration focused on climate 
and energy transition challenges within residential and commercial buildings, highlighting the 
importance of innovative solutions and sustainable practices. Economic concerns took precedence in 
broader district discussions, particularly regarding high energy prices and the engagement of vulnerable 
residents. Throughout, a canvas was utilized to structure dialogue, emphasizing the importance of clear 
communication, political decision-making, and community engagement. 

Looking ahead, the future vision for the district is deeply influenced by the Bologna Municipality's 
commitment to achieve climate neutrality by 2030. Objectives revolve around short to medium-term 
timelines, with a focus on 2025 and 2030, extending to 2050. Key elements include community 
involvement, climate neutrality, and a shift towards sustainable lifestyles. Proposed actions encompass 
awareness initiatives, energy coaching desks, training programs, and community engagement incentives. 
Bridging the generational gap, tackling energy poverty, and enhancing active mobility are among the 
priorities. To support these efforts, a comprehensive range of resources including knowledge, 
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financial investments, infrastructure, and networking capabilities are deemed essential, forming the 
foundation for the district's energy transition objectives. 

 
3.2. The UR-BEROA case study in Spain 
The story of the Bera-Bera Energy Cooperative, situated in the Donostia-San Sebastian neighbourhood 
of Spain, dates back to 1985 when it embarked on its journey with 550 founding members. Initially 
marked by high levels of engagement, the cooperative swiftly transitioned into an influential position as 
an advocate and active participant in the energy sector. With a primary focus on clean energy production, 
it is currently in the process of installing a photovoltaic (PV) system to supply electricity to 100 
households. Its objectives extend to expanding membership, diversifying energy services, implementing 
collective renewable energy practices, and achieving significant decarbonization by 2027. These efforts 
align with national commitments to climate neutrality by 2050, with supportive policies and subsidies 
for energy communities. At the regional level, initiatives such as the Energy Sustainability Strategy of 
Gipuzkoa 2050 and local subsidies further bolster energy community development. 

The success of UR BEROA lies in the robust collaboration among various stakeholders, including 
members, policymakers at all governance levels, and technology providers. Through a workshop 
involving 16 participants, UR BEROA collectively defined future goals and established community- 
level indicators for monitoring progress, while working on their CTP. Prioritized goals include 
enhancing member engagement in sustainable energy actions, expanding energy-related projects such 
as electric mobility and self-consumption, and addressing challenges like generational renewal and 
collaboration with energy agencies. By 2024 and 2027, UR BEROA aims to expand its district heating 
system, diversify electric mobility and PV projects, and reduce individual energy demand among 
members. To achieve these goals, the cooperative relies on a range of resources, including expertise in 
energy technology and policy frameworks, organizational skills, collaboration with public 
administrations, and support from technology solution providers. Effective communication and 
collaboration among members and outreach efforts to engage the wider community are central to UR 
BEROA's strategic approach. 

 
3.3. The COOPERNICO cooperative case study in Portugal 
Coopérnico, a citizen-driven energy cooperative, is committed to cultivating active engagement among 
its members, aiming for a majority to transition into advocates by 2026. Utilizing a feed-in-tariff model, 
a prevalent support mechanism in the European Union, the cooperative channels investments into 
decentralized collective self-consumption and Renewable Energy Community (REC) schemes. Their 
objective is to distribute returns to those consuming locally produced renewable electricity. However, 
diversifying the energy production mix poses a significant challenge for Coopérnico. Acknowledging 
the importance of a diverse renewable portfolio, they grapple with the social and environmental 
implications of new production methods, prioritizing sustainable and environmentally responsible 
production practices. 

In designing Coopérnico's CTP, the coordinator of the cooperative served as the primary interface 
between members and the project consortium. Embracing a bottom-up, citizen-oriented approach, 
Coopérnico seeks to empower citizens to actively participate in Portugal's energy transition. To 
incentivize participation, the cooperative recognizes the need for dedicated professional engagement 
with members, despite the volunteer nature of their roles. Investments in human resources and 
technological development are essential, with Coopérnico drawing inspiration from successful models 
like SOM ENERGY, which leverages online platforms to encourage citizen involvement. 

Coopérnico's future aspirations include reaching 5MW of renewable capacity and 2,500 clients by 
2026, with plans to expand to 10MW by 2030. They envision a distribution network ultimately 
controlled by cooperatives or municipal companies by 2050, although their current management plan 
extends only until 2023. To realize this vision, Coopérnico must increase renewable capacity, align 
policies with cooperative objectives, and navigate the energy market to attract more clients. Leveraging 
networks and interactions with institutional actors, Coopérnico operates within a favorable legal 
framework but may require additional financial resources for lobbying efforts. Their distinct value 
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proposition lies in offering more beneficial services, fostering customer retention and involvement 
through avenues beyond traditional marketing strategies. 

 
4. Conclusions 
This paper underscores the pivotal role of citizens in driving the European energy transition, highlighting 
the significance of their direct involvement in shaping energy systems. By recognizing citizens as active 
agents in the transition process, the paper emphasizes the importance of fostering positive energy 
citizenship behaviours and empowering communities to participate effectively. 

The introduction of Community Transition Pathways (CTPs) within the GRETA project represents 
an innovative approach to supporting energy citizenship, providing structured guidance for communities 
across diverse geographical contexts. Through empirical research and practical experimentation, CTPs 
have demonstrated their potential to facilitate collaboration in clean energy production and promote 
participatory transition paths. The construction of the CTP is based on a deep analysis of the positive 
and negative aspects of the current instruments known as pathways. Indeed, the key features for an 
effective pathway can be identified as follows, recalling the elements identified by [31,33,36,38]: 

• a holistic understanding of the energy transition as a complex, multi-dimensional, and non- 
linear process, requiring engagement across different scales and levels of governance; 

• the pursuit of systemic transformation through the exploration of diverse perspectives and 
knowledge systems, fostering multi-level governance; 

• the commitment to just transformation, recognising the importance of local communities as 
stakeholders and incubators for innovative practices toward climate neutrality; 

• balancing ambition with feasibility, ensuring that pathways are both aspirational and 
implementable; 

• the reinforcement of public awareness of climate change and the pathways to address it, 
emphasizing the role of participation and political action in driving accelerated change. 

By embodying these principles, effective transition pathways serve as navigational tools, guiding 
societies toward sustainable energy futures. 

However, while CTPs offer promising avenues for citizen engagement, ongoing refinement and 
replicability are essential for sustained success. The paper advocates for a more inclusive and impactful 
approach to energy transition, positioning citizens as active participants and reshaping public decision- 
making processes. By embracing diverse perspectives and involving a broader range of stakeholders, 
transition pathways can serve as navigational tools toward sustainable energy futures, fostering systemic 
transformation and societal resilience in the face of climate change challenges. 
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