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The main aim of the DIALOGUES project to provide support to the Energy Union through
research focusing on energy citizenship, hence, enabling citizens to take a central role
in the energy transition. The main components of the actions for this objective include
the operationalisation, contextualization, measurement, and supporting of the framework
environments, policies and institutions in order for deep, inclusive energy citizenship to
emerge.

To this end, this deliverable, D2.1 DIALOGUES Integrated Research White Paper i
Version 1, aims at defining and guiding the interdisciplinary knowledge creation process
within DIALOGUES, and ensuring that project partners establish a common
understanding of the expected outputs, and concepts employed in the project.

The deliverable report is composed of two main parts. The first part (Section 3 and
Section 4) is devoted to the analysis of terminology pertaining to energy citizenship,
resulting from a comprehensive and state-of-the -art literature review. The literature
review is based on a set of sources ranging from peer-reviewed journal articles (mainly
listed under Web of Science, ScienceDirect, Scopus, and ResearchGate), to books and
book chapters, scientific and technical project reports, and policy briefs. The main

keywordsusedt o del i mit the research were: Afempower m
system)o, Aindividual energy behaviour o, i nc
justiceo, ffener gy psouvf ef ritcyi de,n c if O € n efiregnye)ryg ¥ e Idfe mo ¢
citizeno, Ai(citizen) energy communityo, Apubl i
transitiono, ficonsumer empower ment o, and Apros.|

750 sources were identified. Following the initial screening, 161 sources were included

for relevance. The criteria for relevance were matching keywords, relevance to energy

citizenship, addressing significant topics, providing a comprehensive perspective, and

introducing new concepts. Section 3 utilizes the results of the comprehensive and state-

of-the -art literature review for providing a thorough analysis of terminology pertaining to
6energy <citizenshipé and DI ALOGUES scope. The
identification of alternativendbafpdoitiredd eof i
perspectives of different disciplines (Section 3.1), formation of a DIALOGUES Glossary

of Terms (Section 3.2), an interdisciplinary assessment of terminology regarding energy

citizenship (Section 3.3), and the identification of energy citizenship themes utilizing

bibliometric analysis via the VOSviewer software. The results from the first part are

integrated in the second part (Section 5 and Section 6), Section 5 revisits the
DIALOGUES research questions in order to review and reformulate these research

guestions (Section 5.2), acknowledging discipline-wise perspectives as well as
contradictions and consensus between disciplines along the theoretical/methodological

dimensions (Section 5.1). Finally, Section 6 provides pointers to an overarching
DIALOGUES framework through the integration of discipline-wise approaches.

Identifying alternative definitions of energy citizenship is important in terms of reflecting
different perspectives of disciplines, determining areas of consensus as well as areas of
conflict, ensuring healthy and effective communication among disciplines regarding
energy citizenship, and finally contributing to the DIALOGUES working definition of
energy citizenship. To this end, the following definitions are provided: energy citizenship,
through different perspectives, such as participation and participatory processes,
empowerment, social acceptance, energy democracy, and energy justice. The
DIALOGUES glossary of terms includes the definitions of more than 50 terms pertaining
to energy citizenship, that are frequently addressed, as identified in the state-of-the-art

www.dialoguesproject.eu

This project has received funding from the . - .
European Union's Horizon 2020 research and 50of 74 info@dialoguesproject.eu
ogramme under grant agreement

innavation progs
No 101022585 # B @ im /dialoguesh2020




literature review. The interdisciplinary assessment of terminology regarding energy
citizenship is structured with respect to the umbrella terms from the literature, derived
from different disciplines. These umbrella terms in the context of energy citizenship are
main approaches and theoretical frameworks, eliciting factors, alternative solutions,
democracy and justice context, citizenship context, poverty context, community-oriented
approach, society emphasis, and individuals-oriented approach. The bibliometric
analysis was conducted using VOSviewer software in order to identify energy citizenship
themes in 101 manuscripts from the literature review selected for their inclusion in the
Web of Science database. The analysis classifies the terminology into eight clusters, and
points to the increasing importance of O6energy

Reuvisiting and review of the DIALOGUES research questions was conducted in the light
of the identified common grounds and ongoing debates, based on the literature review.
These were determined as the conceptualization of energy citizenship as a process,
pathways for citizen engagement, going beyond individual consumption to collective
action, and the significance of power dynamics. Through these common grounds and
ongoing debates, the DIALOGUES research questions were reformulated, and a number
of new research questions were proposed.

The overarching DIALOGUES framework relies on the three main components of
identifying a DIALOGUES working definition of energy citizenship and establishing an
interdisciplinary research plan and formulating DIALOGUES core research questions.

The DIALOGUES project has the goal of supporting the Energy Union with operational
research on energy citizenship that enables citizens to take a central role in the energy
transition. To reach this objective, DIALOGUES will operationalise, contextualize,
measure, and support the framework environments, policies and institutions that allow
deep, inclusive energy citizenship to emerge. The key focus of the project is the inclusion
of the perspectives of groups currently on the margins of the energy transition.

DI ALOGUES® centr al met hodol ogi cal pand!l ar i s
transdisciplinary techniques, with a spotlight on open innovation and co-design of the

research process through novel Citizen Action Labs in eight countries. These goals will

be reached through co-creation, co-design and open innovation activities centred on

multilateral exchange of ideas between researchers, stakeholders, policymakers and

citizens.

DIALOGUES will move the idea of energy citizenship forward to an operational concept
that offers actionable policy insights, applied research tools and a unifying theory for
citizen-oriented energy research. The project will develop tools to measure the degree,
and map the modes of expressing energy citizenship, related key performance indicators
(KPI), a policy decision tool, and a Knowledge Platform linking all project data and
results. Policymakers & stakeholders from the DIALOGUES levels of analysis
i community, local, regional, national and supranational 7 will be included in this
process, through co-creative workshops and policy briefs.

To ensure maximum impact on all geo-political levels, the DIALOGUES research
process will be framed by a Policy Advisory Group of leading energy experts, research
centres and institutions, local governments, city networks and NGOs. The project will
foster deep, multilateral exchanges with 72 supporting organisations, in 13 nations,
including Canada, whose partnership allows DIALOGUES to significantly extend the
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dissemination network and improve scientific robustness through sharing best-practices
and comparative analysis.

To achieve these ambitious goals, the DIALOGUES research team is developing an
integrated interdisciplinary research agenda, the core of which is outlined in the following
sections.

This report is the draft version of the DIALOGUES Integrated Research White Paper,

which will help to define and guide the interdisciplinary knowledge creation process

within DIALOGUES. It aims to establish a theoretical framework that integrates the

discipline-wise approaches in an overarching DIALOGUES framework, which is required

for the successful execution of the main activities of this project. This will be

accomplished by utilizing insights from literature reviews, carrying out an interdisciplinary

assessment of the terminology, and investigatingthepr oj ect 6 s key resear ch
and hypotheses.

This research framework will be developed further throughout the project and will result
in the final version of the DIALOGUES Integrated Research White Paper, to be published
on completion of the project. In addition, it will include the results of the open research
workshops conducted in DIALOGUES, especially with a view on where interdisciplinary
agreement was found and which specific topics, concepts or ideas are subject to
controversy.

A key facet of DIALOGUES is the comprehensive approach to its research questions,
which requires an interdisciplinary consortium involving co-creation with citizens, non-
academic policy makers, industry and technology specialists. While being capable of
addressing complex issues, the interdisciplinary work also poses significant challenges,
including differing expectations of output, differing perspectives on the roles of individuals
and teams, navigating different academic cultures, communication and comprehension,
and valuing/using inputs of others (Mallaband et al., 2017).

The draft version DIALOGUES Integrated Research White Paper ensures that a
common understanding of the expected outputs and concepts used in the project is
established. More specifically, this paper will encompass:

l..a working definition of the term bdenergy ci
used throughout DIALOGUES,

2. an assessment of cross-disciplinary terminology related to energy citizenship,

3. adefinition of specific research questions to be addressed,

4. theoretical frameworks for answering the specific research questions holistically,
including a comprehensive gender framework and discipline-wise best practice
methodology for addressing the research question, and

5. the identification of contradictions and consensus between disciplines and the
trans-disciplinary perspective of applied stakeholders.

By elaborating all of the above-mentioned points, this paper aims at establishing a
horizontally integrated approach to DIALOGUES inter- and transdisciplinary research to
i) overcome disciplinary silos, ii) ensure the exploitation of existing knowledge, data, and
related theories, iii) provide an exhaustive assessment of how energy citizenship can be
encouraged, and how energy citizenship can iv) fully benefit from the inclusion of
stakeholders in the whole research process.

www.dialoguesproject.eu

This project has received funding from the . - .
European Union's Horizon 2020 research and 7 of 74 info@dialoguesproject.eu
ogramme under grant agreement

innavation progs
No 101022585 # B @ im /dialoguesh2020



https://www.zotero.org/google-docs/?Ik83rs
https://www.zotero.org/google-docs/?Ik83rs
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To respond in the best possible way to the current climatic conditions (IPCC ARG, 2021),
which threatens the natural basis of human life on the planet, the EU envisions a rapid
exit from fossil energy towards an energy system based on renewables, and energy
efficiency. There is a consensus that the technological means for this transition exist, yet
significant barriers remain: the vested interests of the fossil industry and the power it
yields, path dependency and carbon lock-in, and some European citizens6 | @f c k
interest, and their preoccupations, but also their general resistance. DIALOGUES
focuses on how citizen engagement can shape ideas and policies of the future and on
how an active role of citizens in the transition will lead to socioeconomic benefits, a
greater social acceptance, and generally, more durable governance of this transition.
These benefits emerge from the opportunity for citizens to shape ideas and policies for
the future fostering greater innovation potential.

DIALOGUES will tackle this challenge and will create practical recommendations and
tools for policy makers and citizens to render
the energy transition.

Thus, DIALOGUES has the ambition to find a general definition of energy citizenship that
is valid and useful across the disciplines, for qualitative and quantitative analyses, and
easily communicable to stakeholders i including policy makers, planners, and activists,
among others.

Effortsto qual i fy #fAciti zens hiapaentdbvelapmenth Thetarmr gy i s
6 Ci t i zhamgaited widier recognition only in the second decade of this century and

is itself a rich and multi-layered historical concept (Tilly, 1995). In its most general sense

it describes the relationship between an individual and an overall political entity, such as

a city, a region, or a nation-state. It implies entitlements, protections, needs in its liberal-

individualistic form and obligations, and active relations in a civic-republican view. Finally,

citizenship implies the existence of non-citizenship, the exclusion from entitlements and

the freedom from obligations.

In the European society of the global north, citizenship is (almost) universal and largely
passive, reactive. It carries few obligations and duties. The evolution of citizenship needs
to be seen both, as a result of struggles from below for rights, privileges and entitlements,
and as a result of reforms from above, designed to avert crises and guarantee the
functioning of society. It was always also a condition of resilience. Emerging cities like
Florence in Renaissance Italy considered socialization into citizenship as an important
safeguard against unexpected crises.

Before developing an interdisciplinary and transdisciplinary approach, energy citizenship

has to be viewed with its roots in the long history of citizenship, to be able to see where

it expresses a new quality because it responds in its partiality i confined to energy 1 to

a new, unprecedented historical epoch. In this epoch, the transition from one energy

system, fossil-based, to another, renewable-based, is the driver for a profound social

and economic transformation (Lennon et al., 2019). This is why energy citizenship is not

j ust another variant of Aciti zeets)hbutpoital( ci vi ¢,
condition for the European Green Deal and more in general for the European climate

goals.

There is presently no inclusive, all-encompassing,overarc hi ng under standing of
citizenshi po stohhe trgercy of & coranpon understanding as a basis for
incisive policy and action. An immediate cause is the technocratic approach to energy of
the past. The rise of fossil fuels coincided with the emergence of large companies for
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providing coal, oil, gas, and nuclear power, with increasingly larger power plants, and
continental and intercontinental distribution networks. Thus, the economy and society
co-existed with highly centralized energy systems run by e x p e top-dsvin.

This dol d, t e cdoor egulatary model is ilt-duited fergresent conditions

and no |l onger proves s at i(Szdleakeand @Ovgrland,202@)ny one i n
The prevailing citizen detachment in energy politics is to a large extent explained by this

centralized and detached nature of the traditional energy infrastructure (Devine-Wright,

2012; Brondi et al., 2016) and the lack of citizen involvement in the energy decision-

making process (Catney et al., 2013; Brondi et al., 2016).

The energy sector transformation towards decentralized renewable energy multiplies the
actors in the field, requires a high level of participation, whether on the supply or demand
side, and sufficient understanding of the issues involved to be able to act in the
framework of fi-eamd colpttivee me ce ri.e.eds tan energy citizen.
However, the old energy model is also an expression of powerful vested interests, and
its political representation with little tolerance for new players in the field. However, other
factors play a role, including i and here DIALOGUES becomes important i the lack of a
common understanding among all concerned parties in this transformation process, its
disruptive elements, its constraints and its opportunities.

The concept of energy citizenship is central in providing a framework and a tool for the
actors involved in the deep systematic transformation of the energy sector, putting at its
centre an action-oriented approach that draws its logic from the evolving process and
the need of strengthening their understanding of their role and how to fill it.

The Interdisciplinary assessment of terminology regarding energy citizenship, which will
be developed in DIALOGUES, will look at the current use of energy citizenship in the
relevant scientific disciplines. An interdisciplinary approach is not taken for its own sake;
scientific disciplines produce specific knowledge through their distinct definition of their
field and methodology of looking at the world. A climatologist, an anthropologist and a
biologist will have different ways of looking at the Amazon rainforest that cannot be
subsumed in the namey oo funidenrt ea ds$iswe g\Wthoutngener al
risking a reductionism that threatens to render the result intellectually and practically
meaningless. The validity of an interdisciplinary approach derives from the light it can
shed on a distinct problem and the contribution an integrated view can offer for tackling
it in an encompassing way. In the case of DIALOGUES, the challenge is to start from a
common understanding of the problem: how to ensure that citizens play a role in the
transformation of the energy system, to address the epochal threat of climate change,
and achieve the EU goals set for the coming years and decades.

An overarching, comprehensive concept of energy citizenship will immediately prove its
soundness as a useful framework and basis for the DIALOGUES team, which itself is
multidisciplinary in its composition and embedded in different national, cultural and
political contexts. The success will be measured in the clarity with which a common
research strategy and practice unfolds. In a next step, the concept of energy citizenship
will need to show its transdisciplinary usefulness in working with stakeholders,
supporters, and participants in the Citizen Action Labs. The DIALOGUES team will work
to conceptualize energy citizenship in a way that not only connects to the various
scientific disciplines involved but also, in a transdisciplinary way, in relating to the life
worlds of the wide range of stakeholders. Our aim is to not solely make diverse actors
aware of their energy citizenship, but also to empower them to act upon it.
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3 Terminology pertaining to Energy
Citizenship and DIALOGUES scope
3.1 Alternative definitions of energy citizenship

The state-of-the-art literature review conducted for DIALOGUES had two main
objectives. The first objective is to identify how the existing body of literature relates to

the idea of Afenergy <citizenshipo. The second
Ci t i z eas mdorpgrating collective and inclusive contexts, thus, providing in depth

information regarding how t he | i terature <covers fenergy <cit
concepts.

The literature review is based on a set of sources ranging from peer-reviewed journal
articles (mainly listed under Web of Science, ScienceDirect, Scopus, and
ResearchGate), to books and book chapters, scientific and technical project reports, and
policy briefs. The main keywords to delimit the research
n the energy system)o, Aindividual energy beh
enejggticeo, Afenergy psouvfefritcyioe,n c f © e n efiregnye)r gy e Ic
energy citizenbo, (citizen) energy community?o,
energy transitiond, Aiconsumer empower mento, al

ot O 3N

A
0

In the initial screening, around 750 sources were identified and of these, 161 were
included for relevance. The criteria for relevance were matching keywords, relevance to
energy citizenship, addressing significant topics, providing a comprehensive
perspective, and introducing new concepts.

The majority of the studies reviewed focus on the role of individuals and communities in
the energy system while addressing energy citizenship-related aspects. The systematic
review also reveals various conceptual frameworks to define energy citizenship. The
conceptual definitions of energy citizenship and terminology assessment pertaining to
this literature review are provided in Section 3.1 and 3.3, respectively.

The ‘contemporary perspective on otighatedbbyer m fiene
Devine-Wright (2007). This conceptualization brings a different interpretation to the
concept, refining the role of citizens from an understanding of passive recipients, to that
of active and participating actors in the energy system. Although frequently addressed in
the literature, there is no consensus on the definition of energy citizenship within a
generally accepted and consolidated framewaork. This, in turn, results in certain disablers
against establishing a common ground for relevant research activities in this field. One
of the main disablers is that the ambiguity in meaning is likely to generate
communication-related challenges, as different stakeholders define the concepts
differently. To this end, it is important to frame the concept of energy citizenship and
provide alternative definitions to reach a consensus.

I n its original under standing, Acitizenshipo r
privileges of a person to the state. However, in the energy system, there is no citizenship-
granting entity; rather, the concept of citizenship in the energy context implies an active
engagement in an energy system and awareness regarding energy issues. The state-of-
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the-art literature review reveals several alternative overarching frameworks, on which the
term Aenergy citizenshipod might be based. Thes:eé
collective actions and responsibility, social acceptance in an inclusive and transparent
energy decision-making, empowerment, political and civic activity, gender equality, and

energy justice.

One of the most prevalent approaches to defining energy citizenship is through the active
involvement and democratic engagement of individuals and communities within the
energy systems, to meet decarbonisation targets for the sake of sustainable energy
transitions (Mendes et al., 2020; Coy et al., 2021; Mang-Benza, 2021; Caramizaru and
Uihlein, 2020; Nakamura, 2017; Mori and Tasaki, 2019; Parkins et al., 2018).
Engagement is mainly observed in two particular levels: the individual level, where the
citizen focuses on energy efficiency in the household or workplace, and the political level,
where the citizen engages in local, national or international activities related to climate
policies (Radtke, 2014). At both levels, decarbonisation is emphasized. Decarbonisation
targets are in relation to taking personal or collective responsibility to reduce energy
consumption, which requires a proactive citizen participation movement regarding
energy and environmental policy (Kloppenburg and Boekelo, 2019; Nakamura,
2018).Increases in energy efficiency or the reduction of energy consumption rely on the
direct involvement of citizens in initiatives targeting their attitudes and daily practices,
which indicate the key role of citizens in the energy sector (Amadori and Votta, 2021).

Engagement and participation in the energy systems requires collaboration between
citizens, civil society, and the local authorities (Haf and Robison, 2020.; Heldeweg and
Séverine Saintier, 2020). This perfectly aligns with of energy ci ti zenshi pb6s S 0
dimension, in which collaboration becomes practical through participatory exercise,
ai ming at Aiprogressively normal i zing meanings
relationso among di ff er e tytUrqaizatetal, 3018).n t he same ¢

Citizens engage in the energy transformation also through participation in administrative

decision making, political participation, or community involvement (Vigoda-Gadot et al.,

2008). In this sense, energy citizenship is defined in terms of collective political

engagement in energy consciousness, literacy, behaviour and practices (Ingeborgrud et

al., 2020). An equal participation of citizens in the energy system creates a more

democratic and sacially just energy system, with a particular focus on procedural justice

(Thomas et al., 2020). Huh et al. (2019) argue that energy citizenship in a democratic

and socially just energy system could be regarded as a characteristic of citizens with

awareness of the requi rement s for ffacti vectoarmmd soci al |
participationodo in terms of energy and <climate
dimension to the concept of energy citizenship, that of a future-oriented citizenship path

i, whereby engaging citizens today can lead to their involvement in an energy transition

tomorrow.

Moncecchi et al. (2020) define energy citizenship from another perspective, through

energy communities, which allow citizens to participate in the clean energy transition,

with the right to engage in ipr oduci ng, C O nringy energygas actvel s h a
participants i n Inthe eontexnoEparticipatanygpnodessds,dhis includes

actors and regulatory institutions involved in the governance of the energy sector (Sanz-

Hernandez, 2019; Walker et al., 2016). These patrticipatory processes provide hybrid

relationships between people and energy technologies, and the different roles people

can take such as Auser s, consumer s, protesters
et al.,, 2018). According to Fitzpatrick (2014), engagement in the energy system only

implies improved consumer information. However, a more ambitious approach for
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energy citizenship allows citizens to become i cproducers, co-investors and therefore
coowners of energy systemso, .Kampmapetalg20p6) os umer i
define energy citizens as the prosumers who produce energy, ensure supply-demand

side flexibility, or store energy in times of oversupply. Hence, energy citizens as

prosumers have the opportunity for inclusion and wider ethical-political engagement

within energy transitions, instead of being limited to energy consuming practices

(Damgaard, 2021). Such an active role of citizens, not only as consumers but also agents

that shape energy policies, is regarded as an alternative way of representing the public

as fenergy <citizenso, who have the potenti al
responsibilities (Vesnic-Alujevic et al., 2016).

In addition to the scientific debate defining energy citizenship through individual
participation and engagement, various scholars define the term through collective energy
actions and collective awareness. Watson et al. (2020) point out that energy citizenship
should not only be conceived individually, but should also support and promote collective
citizen action. This perspective mainly stems from the assumption that the energy
transition might be achieved through the collective awareness of responsibility for climate
change and the potential for (collective) energy actions, such as establishing community
renewable energy projects (Campos and Marin-Gonzalez, 2020; Sarrica et al., 2014). In
this regard, empowering energy citizens to meaningfully engage in collective energy
actions contributes to sustainable energy transitions (Lennon et al., 2020).

Participation of energy citizens in collective energy actions may be realized in various
ways, for instance, socially or politically. One political approach to engaging in collective
actions is participating in protests and movements, nhamely political and civic activities,
in energy issues (Campos and Marin-Gonzalez, 2020; Huttunen et al., 2020).

Collective engagement, which constitutes one of the essentials of energy citizenship, is
not only limited to actions. One current alternative line of research focuses on energy
citizenship in terms of increasing c i t i so@ahandenvironmental responsibilities (i.e.,
collective responsibility) and rather than taking a passive position, establishing a notion
of active public and stakeholders through equitable rights and responsibilities in relation
to energy production.and consumption (Beauchampet and Walsh, 2021; Cantoni et al.,
2018; Lee, 2019). Taking into account the social and environmental responsibilities,
some scholars consider energy citizenship as a part of ecological citizenship, referring
mainly to the responsibilities of ecologically aware individuals, who can make conscious
energy behaviour choices for an environmentally-friendly future (Kenis, 2016; Islar and
Busch, 2016). The social and environmental responsibilities of collectives for a green
future is also in relation to climate citizenship, in which individuals become members of
a community and their commitment contributes to environmental protection using their
rights, entitlements, and obligations (Pohjolainen et al., 2021). It is thus directly linked to
energy citizenship in terms of collective responsibility, for a rapid transformation of the
energy system from fossil to renewable.

Inclusivity in the energy system is a key aspect in energy citizenship. To this end, many
scholars define energy citizenship with a focus on social acceptance in energy decision-
making. Subaoticki et al. (2019) argue that people live in a heterogeneous society and it
is important to consider a variety of voices in terms of gender, socio-economic status,
ethnicity, and geographic collocation. Given these premises, gender equality in energy
decision-making has been frequently discussed in the literature as a relevant dimension
for energy citizenship in energy transition pathways, as reflected by the key findings of
the reviewed research.
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Accordingly, incorporating the gender perspective, energy citizenship could be defined
as gender-equal participation in decision-making processes, integrating the interests of
different genders into the policy design. Also, it is important to consider distributional,
recognition, and procedural impacts and benefits in energy transition under just and
democratic systems (Buechler et al., 2020; Gram-Hanssen et al., 2017; Johnson et al.,
2020; Lieu et al., 2020; Bell et al., 2020; Batel, 2020). However, diversity reaches beyond
gender-related issues to the intersectionality between gender and other sensitive issues
such as race, age, minority status, socio-economic status, or vulnerable groups. For
instance, an alternative definition of energy citizenship addresses poverty since energy
citizenship is undermined by the inability to adequately heat, cool, or provide other
required energy services to homes (Longo et al., 2020).

Energy citizenship potentially empowers individuals and groups to shape energy

policies. Findings of the literature review also support this perspective, revealing that

energy citizenship could also be defined with a perspective  pertaining to the
interrelationships between energy practices/ ence
to shape new energy policies. In this regard, Wuebben et al. (2020) emphasize that the

emerging energy practices could lead individuals and collectives to gain knowledge

regarding the interrelationships of energy practices and notice their political power to

influence the prospective policies. Suchemphasi s on Al i vedligmswithte i enceso
core assumptions of energy citizenship.

Opportunities for citizens to shape energy policies depend on a functioning democratic

system, and scholars explain energy citizenship through energy democracy in terms of

inclusive and transparent decision-making as well as individual/household involvement

and ownership (Szulecki and Overland, 2020; Allen et al., 2019; Ruostetsaari, 2020;

EIl kj aer et al ., 2021; Gapni ewska, 2019) . One
democracy is the distributed form of governance with which energy citizenship is

associated (Gonda, 2019; Sarrica et al., 2018; van Zyl-Bulitta et al., 2019). The material-

based definition of energy citizenship reflecting citizens simply as consumers is too

narrow. Instead, a more meaningful explanation is a deliberative democr acy 6 s di st r i buf
form of governance, with a decentralized organization in which individuals interact (i.e.,

a bottom-up structure instead of a hierarchical and top-down decision-making)

(Olivadese et al., 2021).

In addition to the defining frameworks for energy citizenship, energy citizenship is also
associated with energy justice. Such association is built on the basis of distributional,
procedural, and recognition pillars of the energy justice framework, since citizenship
implies the equal and just access to the resources without discrimination (Sovacool and
Dworkin, 2015; Bosch and Schmidt, 2020; Bardaux et al., 2018). A condition for justice
is reciprocal recognition, and all citizens should have the right to access energy within
the framework of universal socio-economic welfare principles, allowing the achievement
of contemporary global citizenship standards (Boamah and Rothfuss, 2020; Shyu, 2021).

Table 1 summarizes the alternative definitions of energy citizenship, which have been
compiled as a result of state-of-the-art literature review.

Defining Term Explanation References

. Involvement and democratic Mendes et al., 2020; Coy et al.,
Participation and

articipator engagement within the energy | 2021; Mang-Benza, 2021,
procespses y systems to meet Caramizaru and Uihlein, 2020;
P decarbonisation targets Nakamura, 2017; Mori and
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Tasaki, 2019; Parkins et al.,
2018

Collaboration between citizens, | Haf and Robison, 2020.;
civil society, and the local Heldeweg and Séverine
authorities Saintier, 2020

Participation in administrative

decision making, political Vigoda-Gadot et al., 2008;

participation, or community
involvement

Ingeborgrud et al., 2020

Prosumerism (co-producers,
co-investors and therefore co-
owners of energy systems)

Moncecchi et al., 2020; Sanz-
Hernandez, 2019; Walker et
al., 2016; Ryghaug et al., 2018;
Fitzpatrick, 2014; Kampman et
al., 2016; Bartiaux et al 2014

Collective energy actions and
collective awareness
(community renewable energy
projects, protests and

Watson et al.,, 2020; Campos
and Marin-Gonzalez, 2020;
Sarrica et al., 2014; Lennon et
al., 2020

Empowerment movements)
Collecti ibil Beauchampet and Walsh,
( OHGC“.Ve reSPOI”S' O'I'ty 2021; Cantoni et al., 2018; Lee
collective social an ! ) ! .
environmental responsibilities) é?éih E%TS 2016; Islar and
Everyday energy usage as Genus et al 2021, Heiskanen et
prefigurative of citizen al 2018; Gram-Hanssen et al.,
engagement 2017, Sahakian et al 2021
Climate and ecological o
citizenship Pohjolainen et al., 2021
. Suboticki et al., 2019; Batel,
Inclusivity 2020
Social Buechler et al., 2020; Gram-
acceptance Gender equalit Hanssen et al., 2017; Johnson
quaiity et al., 2020; Lieu et al., 2020:
Bell et al., 2020
Suppressing energy poverty Longo et al., 2020
Pol_m_cal power to shape Wuebben et al., 2020
policies
Democratic governance Szulecki and Overland, 2020;
; ; 9 Allen et al., 2019; Ruostetsaari,
Energy (inclusive and transparent 2020° Elkiaer et al. 2021
democracy decision-making) < J v '

Gapni ewska, 20!

Distributed form of governance

Gonda, 2019; Sarrica et al.,
2018; van Zyl-Bulitta et al.,
2019; Olivadese et al., 2021

Energy justice

Distributional, procedural, and
recognition justice without any
discrimination

Sovacool and Dworkin, 2015;
Middlemiss 2017; Bosch and
Schmidt, 2020; Bardaux et al.,
2018; Boamah and Rothfuss,
2020; Shyu, 2021

Table 1. Alternative Definitions of Energy Citizenship

3.2 Glossary of Terms
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The DIALOGUES glossary is compiled from the state-of-the-art literature review, and
involves definitions of frequently addressed and contextual-flexible terms, pertaining to
energy citizenship. The Glossary is presented in Appendix A.

The analysis based on the state-of-the-art literature review of WP2 of the DIALOGUES

project reveals that the conc e p t of fener gy ci tthraughrvaribusp 6 i s
dimensions, approaches and variables. To this end, an interdisciplinary assessment of
terminology pertaining to these dimensions and approaches, and ultimately energy
citizenship, is vital for a discussion of complex and technical concepts.

The general context of energy citizenship implies that the studies and documents directly
referencing the concept utilize certain keywords to address energy citizenship such as

fenergy syst-mmhenBdackiehiobnwer s6, and Apolitical

occurrence of these terms in energy citizenship literature is likely to be a natural
consequence of the debate over a top-down vs bottom-up approach to energy citizenship
in decision-making and in the energy system.

The terminology assessment regarding energy citizenship is conducted through a
systematic analysis, categorizing the relevant terminologies under certain themes, as
follows:

Main approaches and theoretical frameworks
Eliciting factors

Alternative solutions

Democracy and justice context

Citizenship context

Poverty context

Community-oriented approach

Society emphasis

Individuals-oriented approach

O¢ O¢ O¢ O¢ O¢ O¢ O¢ O¢ O«

The comprehensive literature review demonstrates that most literature pertaining to
energy citizenship is found in the Social Sciences and Humanities disciplines. However,
some studies belong to a variety of sub-domains including community studies, human
geography, social geography, sociology and sociology of consumption, behavioural
sciences, social psychology, environmental sciences and environmental politics, global
governance, policy science, economics (e.g., energy economics), international trade,
sustainability studies, culture and urban studies, institutional economy and
organizational psychology, studies of gender and vulnerable groups, energy ethics, and
justice frameworks.

Among these sub-domains, almost all studies contextualize energy citizenship from the
perspectives of socio-psychological studies, behavioural sciences and policy science.
However, it is also crucial to extend these perspectives, focusing on influencing
individual behaviour and examining social practices influenced by lifestyle choices
and by institutions and structures (Davoudi et al., 2014). Individual or consumer-
oriented approaches and theoretical frameworks are also utilized to explain the dynamics
of energy citizenship. At this juncture, certain terminologies are identified, as shown in
Table 2.

Umbrella Term Terminology References
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decide-announce- (Komendantova et al., 2021; Sarrica et al.,
defend 2018; Pohjolainen, 2021)

(Buechler et al.,, 2020; Bell et al., 2020;

feminist theory Gonda, 2019)

(Czibere et al., 2020; Tuniki et al., 2021;
Amadori and Votta, 2021)

(Stephenson et al., 2010; Dunphy et al.,
2018; Amadori and Votta, 2021)
(Stephenson et al., 2010; Anderson and
Gibson, 2020; Shi et al., 2019)

consumer behavior

energy cultures

cognitive norms

Main material culture (Stephenson et al., 2010; Chilvers et al.,
approaches_ 2018; Sahakian et al., 2021)

and theoretical (Bauwens and Eyre, 2017; Chilvers and
frameworks

Longhurst, 2016; Dunphy et al., 2018;
Giardullo et al., 2019; Haf and Robison,
2020; Ryghaug et al., 2018; Standal et al.,
2020; Stephenson et al., 2010; Wuebben et
al., 2020)

(Dunphy et al., 2018; Giardullo et al., 2019;
Standal et al., 2020; Shove and Walker,
2014; Bartiaux et al., 2014; Sahakian et al.,
2021; Reckwitz, 2002; Warde, 2005; Shove
and Pantzar, 2005)

energy practices

social practice theory

(Standal et al., 2020; Giardullo et al., 2019;

Scott and Powells, 2019)
Table 2.Terminology regarding main approaches and theoretical frameworks of energy citizenship

domestication theory

DI ALOGUES defines energy <citizenship as #fthe
the goals of a sustainable energy transition enter into the everyday practices of an
individual". Therefore, energy transition emerges as one of the key areas for citizens to
demonstrate their participation. With increasing recognition of the role of citizens in the

energy transition, the literature reveals a number of eliciting factors pertaining to energy
citizenship. The terminologies related to these factors include several key words, such

as ecological crisis, climate change and environmental anxiety. Table 3 summarizes the

eliciting factors pertaining to energy citizenship.

Umbrella Term | Terminology References
ecological (Elgaaied-Gambier and Mandler, 2021; ; Yusoff
crisis and Jennifer Gabrys, 2011)
environmental | (Elgaaied-Gambier and Mandler, 2021; Davoudi
Eliciting anxiety et al., 2014; Devine-Wright and Murphy, 2007)
factors climate (Czibere et al., 2020; Somerville, 2019; Kenis,
change 2016; Fitzpatrick, 2014; Bouzarovski, 2018)
energy (Xu et al., 2021; Belaid and Joumni, 2020; Gram-
consumption Hanssen et al., 2017; Amadori and Votta, 2021)
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(Piggot et al., 2019; Csutora et al., 2021; Schall,
2019)
Table 3. Terminology regarding eliciting factors pertaining to energy citizenship

energy costs

The eliciting factors pertaining to energy citizenship could be resolved by alternative
solutions. The energy citizenship literature reveals a variety of approaches as solutions,
and the relevant terminology include contributions to climate change mitigation such as
smart grids, renewable energy, sustainable energy, energy efficiency, energy
sufficiency, energy saving, and energy innovation. A detailed list of terminology regarding
alternative solutions for alleviating energy citizenship-related challenges is illustrated in

Table 4.

Umbrella Term

Terminology

References

Alternative
Solutions

(Johnson et al., 2020; Bell et al., 2020; Buechler
et al., 2020; Mang-Benza, 2021; Gjartler Elkjeer et

energy al., 2021; Levenda et al., 2021; Bartiaux et al.,

transition 2018; Feenstra and ¥ze
2019; Leal-Arcas, 2019; Huh et al., 2019;
Bouzarovski, 2018)

smart grids (Hyytinen and Toivonen, 2015; Mah et al., 2012;

Lucia et al., 2016)

climate policy

(Somerville, 2019; Nikas et al., 2021; Nakamura,
2018)

global regime

(Somerville, 2019; Levenda et al., 2021; Leal-
Arcas, 2019)

socio-technical
transition

(Hyytinen and Toivonen, 2015; Giardullo et al.,
2019; Chilvers and Longhurst, 2016)

energy policy

(Csutora et al., 2021, Day et al.,
Ruostetsaari, 2020; Sarrica et al., 2018)

2016;

renewable (Olivadese et al., 2021; Caramizaru and Uihlein,
energy 2020; Hoppe et al., 2019)

sustainable (Sarrica et al.,, 2014; Csutora et al.,, 2021;
energy Hyytinen and Toivonen, 2015)

energy (Szulecki, and Overland, 2020; Allen et al., 2019;
governance Gonda, 2019)

energy saving

(Xu et al., 2021, Belaid and Joumni, 2020; Shi et
al., 2019)

energy (Lieu et al., 2020; Johnson et al., 2020; Buechler
technology et al., 2020)

energy (Xu et al., 2021; Lennon et al., 2019; Lucia et al.,
innovation 2016)

energy (Amadori and Votta, 2021; Czibere et al., 2020;
efficiency Xu et al., 2021)

energy (Davoudi et al., 2014; Sarrica et al., 2014; Longo
sufficiency et al., 2020)

sustainable (Norwegian Ministry of Environment. 1994; Fuchs
consumption and Lorek, 2005)

Table 4. Terminology regarding solutions that would alleviate energy citizenship-related challenges

Democracy and justice are key associated notions, as it is seen as a requirement to
include all segments of society in energy decision-making, and to ensure their equal
participation in this process. These principles are linked to democratic governance, and
thus, the energy citizenship literature frequently addresses deliberative democracy in
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terms of participatory procedures, energy democracy, and procedural and recognition
justice. Terminology pertaining to democracy and justice within the framewaork of energy

citizenship is listed in Table 5.

Umbrella Term | Terminology References
(Lennon et al., 2020; Olivadese et al., 2021; van
deliberative Veelen and van der Horst, 2018; Lennon et al.,
democracy 2019; Haf and Robinson, 2020; Urquiza et al.,
2018)
material (van Veelen and van der Horst, 2018;
democracy Stephenson et al., 2010; Catney et al., 2013; van
Veelen and van der Horst, 2018)
energy (Campos and Marin-Gonzalez, 2020; Wuebben
democracy et al., 2020; Coy et al., 2021; van Veelen and van
der Horst, 2018; Mullally et al., 2018)
associative (van Veelen and van der Horst, 2018; Mullally et
democracy al., 2018; Lennon et al., 2019)
stealth (Ruostetsaari, 2020; Ruostetsaari, 2017; Haf and
Dem_ocrgcy democracy Robison, 2020)
and justice
gender justice | (Goetz, 2007; Terry 2009)
procedural (Thomas et al.,, 2020; Sanz-Hernandez, 2019;
justice Piggot et al., 2019; Walker and Day, 2012)
distributive (Beauchampet, and Walsh, 2021; Thomas et al.,
justice 2020; Lennon et al, 2019; Johansen and
Emborg, 2018; Walker and Day 2012)
recognition (Thomas et al.,, 2020; Boamah and Rothful3,
justice 2020; Walker and Day 2012)
energy justice (Dwyer and Bidwell, 2019; Scott and Powells,
2019; Shyu, 2021)
environmental | (Walker et al., 2016; Bell et al., 2020; Sovacool
justice and Dworkin, 2015; Levenda et al., 2021)
ecofeminism Buckingham,2004; Macgregor, 2004, 2006, 2014

Table 5. Terminology regarding democracy and justice context

Energy citizenship is an inclusive concept, associated with several different spheres that
share common characteristics, such as ecological citizenship, environmental citizenship,
civil citizenship, political and social citizenship, and sustainability citizenship. This is likely
due to the concepts covered under energy citizenship being related to these different
notions,fori nst ance, citizensd r e srptectiosis dddrdssediy f or
both energy citizenship and environmental/ecological citizenship. In this sense, the

relevant terminology pertaining to citizenship context is given below in Table 6.

Umbrella Term Terminology References

(Islar and Busch, 2016; Asilsoy and
Oktay, 2018; Anneleen Kenis, 2016;
Lee, 2019; Anantharaman 2014, Evans
2011; Dobson, 2003)

Citizenship ecological citizenship
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(Heldeweg and Séverine Saintier,
civil citizenship 2020; Hoppe et al., 2015; Anderson and
Gibson, 2020)

(Huttunen et al., 2020; Anderson and
Gibson, 2020; Hoppe et al., 2015)
(Anderson and  Gibson, 2020;
social citizenship Heldeweg and Séverine Saintier, 2020;
Hoppe et al., 2015)

(Lee, 2019; Sarid and Goldman, 2021,
Micheletti and Stolle 2012)

(Sarid and Goldman, 2021; Slee, 2014;
environmental citizenship | Mori and Tasaki, 2019; Lee, 2019;
Huttunen et al., 2020)

political citizenship

sustainability citizenship

Table 6. Terminology regarding citizenship context

As far as citizenship is concerned, inclusivity and recognition are key. However,
inequalities in allocation and distribution of energy resources and services lead to energy
poverty, a topic frequently addressed in the energy citizenship literature. Accordingly,
certain terminology related to the concept of poverty, such as energy access, access to
electricity and clean fuel, and the right to access energy were determined. These can
also be identified as concepts related to the barriers against justice and energy
democracy.

The related terminology is illustrated in Table 7.

Umbrella Term Terminology References
(Shyu, 2021; Fitzpatrick, 2014; Bouzarovski,
energy poverty 2018, Middlemiss 2017 ; Longhurst and
Hargreaves, 2019)
energy access (Wilhite, 2017; Boamah and Rothful3, 2020)
(Bartiaux et al., 2018; Gram-Hanssen et al.,
access to energy 2017; Feenstra and Ozerol, 2021; Leal-
Poverty Arcas, 2019)
access to electricity (Shyu, 2021; Bartiaux et al., 2018; Stikvoort,
et al., 2020)

(Shyu, 2021; Sovacool and Dworkin, 2015;
Day et al., 2016)

(Shyu, 2021; Foxon and Steinberger, 2011;
Steinberger and Roberts, 2010)

access to clean fuel

right to energy

Table 7. Terminology regarding poverty context

In the SSH literature, energy citizenship is often associated with the concepts of
collectives or communities. In the intersection area of these domains, there emerge
terminologies pertaining to the community, such as energy community, cooperatives,
rural communities, community empowerment, collective energy decisions, and
participatory business models. Another area of terminology relates to collective
responsibility and actions, such as self-efficacy, energy self-sufficiency, and community
knowledge networks. The respective terminology regarding community-oriented
approach of energy citizenship is demonstrated in Table 8.

www.dialoguesproject.eu

This project has received funding from the . A .
European Union's Horizon 2020 research and 19 of 74 info@dialoguesproject.eu

Tamme under grant agreement
# B @ im /dialoguesh2020

innovation prog
No 101022585



Umbrella Term

Terminology

References

Community-
oriented

energy community

(Campos and Marin-Gonzéalez, 2020;
Wuebben et al., 2020; Moncecchi et al., 2020;
Caramizaru and Uihlein, 2020)

energy
cooperatives

(Caramizaru and Uihlein, 2020; Hoppe et al.,
2019;Gapni ews k a, 2019

community energy

(Koirala et al., 2018; Caramizaru and Uihlein,
2020; Haf and Robison, 2020)

collective energy
actions

(Caramizaru and Uihlein, 2020; Wuebben et
al., 2020; Horstink et al., 2020)

public (Chilvers et al., 2017; Parkins et al., 2018;
engagement Axon and Morrissey, 2020)

politicization (Swyngedouw, 2011, 2014)

community (Coy et al.,, 2021; Caramizaru and Uihlein,
empowerment 2020; Hyytinen and Toivonen, 2015)

rural communities

(Slee, 2014; van Bommel and Hoffken, 2021;
Kalkbrenner and Roosen, 2016))

rural development

(Slee, 2014; Kaphengst and Velten, 2014;
Lennon et al., 2019)

transition towns

(Kenis, 2016; Haf and Robison, 2020; Hoppe
et al., 2015))

community (Coy et al, 2021; Moncecchi et al.,
dynamic 2020Caramizaru and Uihlein, 2020)
co-creation (Gjartler et al., 2021; Chilvers and Longhurst,

2016; Komendantova et al., 2021 )

social innovations

(Hyytinen and Toivonen, 2015; Lennon et al.,
2019; Lucia et al., 2016)

(Coy et al., 2021; Amadori and Votta, 2021;

seli-efficay Czibere et al., 2020; Xu et al., 2021)
energy self- (Johnson et al., 2020; Davoudi et al., 2014;
sufficiency Sarrica et al., 2014; Longo et al., 2020)

ecological city

(Asilsoy and Oktay, 2018; Olivadese et al.,
2021)

co-ownership

(Musall and Kuik, 2011; Johansen and
Emborg, 2018)

community
knowledge
networks

(Catney et al., 2013; Slee, 2014; Kloppenburg
and Boekelo 2019)

positive energy
district

(Olivadese et al., 2021; Wuebben et al., 2020;
Coy et al., 2021)

collective energy
decisions

(Lennon et al., 2020; Schall, 2019;

Caramizaru and Uihlein, 2020)

Table 8. Terminology regarding community-oriented approach of energy citizenship

Collective actions and responsibility are affected by social dynamics in the context of
energy citizenship. Accordingly, the literature also identifies certain aspects that
emphasize the society dimension of energy citizenship. The terminology pertaining to
society includes a set of variables such as social identity, identity narrative, socio-legal
institutions, social practise theory and social psychology. Table 9 provides a summary
for the terminology regarding the society aspect of energy citizenship.

| UmbrellaTerm | Terminology | References \
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consumption (Warde, 2005; Shove 2014)

(Stevenson et al., 2015; Boamah and
social identity Rothful3, 2020; Elgaaied-Gambier and
Mandler, 2021)

Reckwitz, 2002; Warde, 2005;

Shove and Pantzar, 2005

(Bouzarovski and Bassin, 2011; Anderson
and Gibson, 2020; Stevenson et al., 2015)
(Heldeweg and Seéverine Saintier, 2020;

social practices

identity narrative

isnc;(;:g;—iﬁ)gn? Moncecchi et al., 2020; Caramizaru and
_ Uihlein, 2020 )
Society. sociotechnical (Bouzarovski and Bassin, 2011; Islar and
Emphasis imaginaries Busch, 2016; Anderson and Gibson, 2020)

(Anderson and Gibson, 2020; Stevenson et
al.,, 2015; Elgaaied-Gambier and Mandler,
2021)

(Davoudi et al., 2014; Shi et al, 2019;
social psychology | Anderson and Gibson, 2020; Stevenson et al.,
2015)

(Shove and Walker, 2014 ; Sahakian and
Bertho, 2018 ; Bartiaux et al., 2014; Sahakian
practice theory et al., 2021; Reckwitz, 2002; Warde, 2005;
Shove and Pantzar, 2005)

critical discursive
social psychology

Table 9. Terminology regarding society emphasis of energy citizenship

The perspective in the literature on energy citizenship is two-fold; there are community
and individual perspectives, but the terminology regarding community and society is still
dominant. Energy citizenship requires individuals to be at the centre of the energy
system; however, the limited terminology regarding the individual-oriented approach to
energy citizenship shows that this is not the case. Nevertheless, despite a generally
limited scope of terminology, the list includes prosumerism, which puts emphasis on the
individual both consuming and producing, individual participation, consumer
engagement, etc. The terminology regarding the individual-oriented approach of energy
citizenship is given in Table 10.

Umbrella Term Terminology References

(Wuebben et al., 2020; Beauchampet and
citizen science Walsh, 2021; Moncecchi et al.,, 2020; Lee,

2019)
consumer (Schweiger et al., 2020; Lennon et al., 2020;
engagement Stephenson et al., 2010)
citizen (Watson et al., 2020; Lennon et al., 2019; Leal-
Individual - empowerment Arcas, 2019)
oriented (Campos and Marin-Gonzélez, 2020;
prosumerism Ruostetsaari, 2020; Horstink et al., 2020;

Kloppenburg and Boekelo, 2019)
(Vigoda-Gadot et al., 2008; Nakamura, 2018;

participation

Schall, 2019)
discursive (Mullally et al., 2018; Chilvers and Longhurst,
participation 2016; Leal-Arcas, 2019)
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public (Parkins et al., 2018; Chilvers et al., 2017; Axon
engagement and Morrissey, 2020)

gmronmemal (Brondi et al., 2016; Asilsoy and Oktay, 2018;
behavior Sarid and Goldman, 2021)
environmental (Czibere et al., 2020;Chaisty and Whitefield,
consciousness 2015; Comeau et al., 2015)
transition (Lieu et al., 2020; Johnson et al., 2020; Gjartler
pathways et al., 2021)
individual as (Longo et al., 2020; Wilhite, 2017; Belaid and
household Joumni, 2020)
3};}:;‘2(‘?' (Ruostetsaari, 2017; Mori and Tasaki, 2019)

: (Dueholm Rasch and Kdéhne, 2015; Ernst and
resistance

Shamon, 2020)
individual energy | (Lennon et al., 2020; Schall, 2019; Ernst and

decisions Shamon, 2020))
energy (Longo et al., 2020; Day et al., 2016; Shyu,
precariousness 2021)
energy (Longo et al., 2020; Day et al., 2016; Shyu,
deprivation 2021)

(Lee, 2019; Islar and Busch, 2016; Kenis,
resourcefulness 2016)

Table 10. Terminology regarding individual-oriented approach of energy citizenship

4 |dentification of energy Citizenship
themes utilizing bibliometric analysis via
VOSviewer

Identification of patterns, key terms and parameters among the corpus enables us to
organize, process and categorize the massive text data (Liu et al., 2015). One possible
approach is via statistical evaluation of contextual terms in a variety of software tools.
Bibliometric analysis is such a technigue for analysing published scientific studies,
creating a network-based relationship between keywords, authors, journals, and
organizations (Chen et al., 2016; Guo et al., 2019; Biresselioglu et al., 2020). Bibliometric
analysis is a quantitative method for assessing knowledge structure and the
development of research disciplines in Natural Sciences, Social Sciences and
Humanities, and involves analysing related publications (Pauna et al., 2019).

The VOSviewer software is one of the practical tools for bibliometric analysis, allowing

users to create a map of terminology and perform a visual analysis. As a statistical tool

and software, VOSviewer helps overcome the challenges arising from the interpretivist

nature of the research, while preventing bias. In VOSviewer software, each keyword is

a s epar a thch id the sebjad of the topic. To create, visualize and explore maps

on bibliometric data, VOSviewerd e monstr at es t he ,whiklsoategorze i n ficl u
items for relevance. E a c lo othdr items (iteatermd). Thene k s 0 t hat
are various types of link, such as bibliographic coupling links between publications, co-

authorship links between researchers, and co-occurrence links between terms. In D2.1

of DIALOGUES, co-occurrence was selected as the key to defining links between terms.
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The strength of each link is measured with a positive numerical value, which is identified
as total link strength in VOSviewer.

VOSviewer software maps the results in three different visualization techniques: network
visualization, overlay visualization, and density visualization. Network visualization
primarily demonstrates how the different terminologies are linked. The links are depicted
according to their weights; a higher level of interaction induces a higher weight. The
overlay visualization provides a time wise perspective revealing the evolution of the
appearance of terminology in the literature. Finally, the density visualization displays the
terminology in clusters and their interactions, by clustering the more closely related
terms.

In this respect, this section utilizes bibliometric analysis via the VOSviewer software in
order to identify energy citizenship themes. The bibliometric analysis is based on the
state-of-the-art literature review of DIALOGUES Work Package 2 and involves 101
manuscripts from the literature review that are in the Web of Science database.

The bibliometric analysis was conducted via VOSviewer (version 1.6.17), and resulted
in 64 keywords, 8 clusters, 520 links, with a total link strength of 3213.

Figure 1 and Figure 2 below summarize the results of the bibliometric analysis,
demonstrating terminology along with occurrence frequencies, link frequencies, and total
link strengths.

In the analysed literature, the terms with the highest number of occurrences are: energy

transition (36), citizenship (34), behaviour (27), woman (25), project (25), individual (22),
consumption (21) and attitude (20). The terms with the highest number of links are:

individual (44), project (42), energy transition (40), consumption (38), household (37),

decision (35), and attitude (34). The terms with the highest link strengths in total are

energy democracy (304), political consumerism (301), prosumerism (287), demand

response (286), consumption (281), attitude (278), energy transition (251),andc i t i zens o
attitude (227). Figure 2 demonstrates the terms with total link strengths of 100 or higher,

along with the associated total link strengths.
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Figure 1. Results of Bibliometric Analysis in Alphabetical Order of Terminology
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Figure 2. Total Link Strengths (for items with total link strength of 100 or higher)

VOSviewer classifies the terms in eight clusters, as shown in the Network Visualization
(Figure 3). Each of the eight colours in this network corresponds to a cluster, and the
thickness of a line segment connecting terms indicates link strength.

An analysis of the network visualization demonstrates a higher number of links, hence,
more interaction for the terms individual, energy transition, consumption, and household.
On the other hand, there are fewer links, and thus, lower interaction for the terms
capability, energy conservation behaviour, household energy, occupant behaviour,

citizen dialogue, citizenship curriculum, and social psychology.
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Table 11 below provides the details of clusters, terminology in each cluster, their total
links, total link strengths, and number of occurrences.

Results of Bibliometric Analysis
Iltems (Terms) Links -Is-?rtgrl];ﬂz Occurrences
access 19 87 12
behaviour 22 170 27
building 14 32 7
capability 8 52 8
energy conservation 13 74 9
energy conservation behaviour 5 66 12
energy efficiency 12 28 5
energy poverty 15 89 12
household 37 201 18
household energy 7 38 4
individual 44 197 22
occupant behaviour 2 12 4
performance 19 66 11
renewable energy cooperative 9 36 4
strategy 23 103 17
decarbonisation 11 31 5
decision 35 191 16
energy transition 40 251 36
environmental concern 14 34 4
fossil fuel 12 28 6
project 42 192 25
renewable energy technology 14 37 5
social norm 14 56 6
social science 9 11 4
trust 15 53 9
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Cluster 4

citizens attitude 15 227 6
consumption 38 281 21
demand response 22 286 8
energy democracy 26 304 15
energy sector 21 206 8
knowledge 28 156 12
political consumerism 14 301 7
prosumerism 17 287 11
attitude 34 278 20
citizen dialogue 3 20 5
energy demand 9 39 4
energy use 15 77 10
environmental policy 3 13 4
home 12 42 5
place 22 71 5
social relation 5 56 7
gender 23 111 16
implication 33 208 17
organization 17 109 9
policy maker 12 33 7
smart grid 9 14 5
sustainable energy 8 17 5
sustainable energy system 15 38 5
citizen science 4 84 7
energy citizenship 13 56 12
energy community 5 85 8
energy transformation 11 28 5
public participation 16 61 5
transformation 19 57 8
capacity 7 18 8
citizenship 19 132 34
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citizenship curriculum 2 16 4

environmental citizenship 6 47 7

social psychology 3 26 5

co-creation 4 45 9

electricity 19 60 6

man 16 77 9

relation 19 104 16

woman 21 221 25

Table 11. Clusters as a Result of Bibliometric Analysis

An analysis of Cluster 1 shows that household and individual are among the terms with
the highest interactions. Despite lower link and occurrence values, total link strengths
are high. Terms that have interactions with a higher number of other terms are behaviour,
strategy, energy poverty, energy conservation, energy conservation behaviour, and
doerformance. Figure 4 presents a visual of Cluster 1.

Cluster 1
| inks =—=TotalLink Strengths Occurrence s
access
strﬂtegnyED behawior
bl 200 buildi
renewable energy... uildin
= 150 :
performance 100 capability
a0
i
occcupant behaviour enenyy conservation
individual enengy conservation. ..
household energy enenyy eficiency
household enenyy poverty

Figure 3. Cluster 1: Terms, number of links, total link strengths, and occurrences

The terms energy transition, decision, project and social norm in Cluster 2 have higher
interactions. Another point to note about this cluster is the interlinking among
decarbonisation, environmental concern, fossil fuel, and renewable energy technology.
These are demonstrated in Figure 5 below.
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Cluster 2
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0
=ocial norm environmental concern
renewable energy -
technology fossil fuel
project

Figure 4. Cluster 2: Terms, number of links, total link strengths, and occurrences

Cluster 3 seems to have a focus on consumption and energy-related terminologies. One
significant aspect of this cluster is that almost all terms have high total links strengths.
Items with higher number of links are consumption, knowledge, energy democracy, and
demand response. Figure 6 provides a visual analysis of Cluster 3.

Cluster 3
e |11 5 Total Link Strengths Ccocurrences
citizens attitude
400
PrOSUMENSm 300 consumption
200
political consumernsm demand response
knowiedge energy democracy

energy secor

Figure 5. Cluster 3: Terms, number of links, total link strengths, and occurrences

Cluster 4 focuses more on attitude, social relation, and &itizen dialogue. Also in this
cluster are other energy-related terminology, such as energy demand and energy use,
as well as environmental policy. In terms of occurrences, the most prominent terms are:
attitude, energy use, and social relation. Cluster 4 is visually represented in Figure 7
below.
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Figure 6. Cluster 4: Terms, number of links, total link strengths, and occurrences

Cluster 5 focuses mainly on gender and sustainability. Notable items include gender,
policy maker, smart grid, sustainable energy and sustainable energy system. Regarding
total link strengths, the overarching term gender has one of the highest. Figure 8 below
visualizes the Cluster 5.

Cluster 5
e |11 K5 Total Link Strengths Cccurrences
ender
257
. ; 200
sustm;:::tl:rﬁnerg} 150 implication
100
50
0
sustainable energy organization
smart grd policy maker

Figure 7. Cluster 5: Terms, number of links, total link strengths, and occurrences

In Cluster 6, the most prominent items in terms of total link strengths are: citizen science,
energy citizenship, energy community, and energy transformation. Despite being rather
recent, the concept of energy citizenship has a high total link strength. In addition, energy
community and citizen science have high total link strengths. The highest occurrence
frequency is for energy citizenship. Figure 9 demonstrates Cluster 6.
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Figure 8. Cluster 6: Terms, number of links, total link strengths, and occurrences

Cluster 7, focuses mainly on citizenship-related terminology, including citizenship,
environmental citizenship, and citizenship curriculum. Citizenship, as an overarching
term, has the highest total link strength and the highest occurrence frequency. The terms
social psychology and capacity are also in this cluster. Figure 10 demonstrates Cluster
7.

Cluster 7
—|_iNKS Total Link Strengths Ccourrences
_capacity
100
social psychology 50 citizenship

envirmnmental

ditizenship citizenship curriculum

Figure 9. Cluster 7: Terms, number of links, total link strengths, and occurrences

Cluster 8 involves gender-related terminology, along with co-creation, relation, and
electricity. The highest total link strength is for the term woman with 221, followed by
relation (104), man (77), electricity (60) and co-creation (45), respectively. Figure 11
below visualizes the Cluster 8.
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Figure 10. Cluster 8: Terms, number of links, total link strengths, and occurrences

The Overlay Visualization provides a demonstration of the clusters over the years (Figure
12). For this purpose, the timeline from 2016 to 2020 was used.

According to the overlay visualization, the theme of energy citizenship emerges
approximately in 2019. Other more prominent themes over the years are as follows: For
the years 2017-2018: energy transition, energy poverty, strategy, capacity, public
participation, organization; and for the year 2020, energy community, energy democracy,
energy transformation, prosumerism, and co-creation. The theme with the highest
number of links is energy democracy, followed by energy transformation.

By 2020, themes frequently occurring in the literature were energy community, energy
democracy, prosumerism, energy sector, political consumerism, co-creation, energy
transformation, decarbonisation, social relation, energy conservation behaviour, and
woman. Moreover, emerging themes were more associated with awareness, while there
was a continuing focus on terms related to energy, climate change, and behaviour. There
was also a higher tendency towards themes related to knowledge, decision, trust,
attitude, access, behaviour, energy use, organization, implication, and consumption.
These were more prominent than themes such as energy sector, renewable energy
technologies, energy conservation behaviour, household energy, demand response,
prosumerism, and renewable energy cooperatives.

The overlay representation also reveals the increasing importance of the energy
citizenship theme. The concept of energy citizenship is becoming more pronounced in
the literature, and this theme interacts with many others, for example, public participation,
individual, and attitude. Attitude, on the other hand, is related to themes such as citizen
dialogues, behaviour, citizenship, decision, environmental concern, household energy,
prosumerism. Hence, the theme of energy citizenship can be located in a large cluster
that touches many areas. The common point for most themes is their direct or indirect
links to energy citizenship.

The item density visualization (Figure 13) suggests a larger central meta-cluster involving
the themes of individual, woman, consumption, and energy transition. The cluster
boundaries consist of many themes covering the years 2016-2020. The density cluster
associated with the years 2019-2020 includes energy conservation, citizenship,
behaviour, woman, and energy transition. Two condensations appear as a transition set:
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the terms attitude and citizenship; other sub-condensations are around the emerging
themes of energy citizen dialogue, citizens attitude, and energy community.

The cluster density visualization (Figure 14) also demonstrates the interactions items in
different clusters, for instance, the items in the red cluster (Cluster 1) interact with those
in the green (Cluster 2). From a general perspective, the themes in the red cluster
(Cluster 1) interact with a greater number of clusters, but the yellow cluster (Cluster 4)
has the greatest total interaction of all clusters.

www.dialoguesproject.eu
This project has received funding from the . - .
European Union's Horizon 2020 research and 34 of 74 info@dialoguesproject.eu

innavation programme under grant agreement
No 101022585

# B @ im /dialoguesh2020



¢®dialogues
| 4

Energy citizenship
for a sustainable future

citizens attitude
political consumerism
prosumerism

citizen diglogue

energy sector

energy democracy

imp’tjgn
?.

home

social relation
energy@er

Figure 11. Overlay Visualization of VOSviewer
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Figure 12. Item Density Visualization
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Figure 13. Cluster Density Visualization
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