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Abstract: The transition to low carbon energy systems cannot solely rely on technological innovation.
It also requires social innovation. In the context of energy transition social innovation can be defined
as innovation that is social in its means and which contributes to low carbon energy transition, civic
empowerment and social goals pertaining to the general wellbeing of communities. This article
presents the editorial comment of the special issue “Social Innovation and the Energy Transition”.
It seeks to answer the questions, “what does social innovation mean in the face of energy transition,
and what are its implications?” This special issue yields 20 article contributions by authors from
different academic disciplines within the behavioral and social sciences. From these contributions,
key topics relevant to social innovation emerge, pertaining to: (i) technological innovation leading
to new market models, actor configurations, and institutional settings creating room for social
innovation; (ii) new governance arrangements; (iii) community energy, its impact, implications,
and social incentives and policy to empower it; (iv) new participative research approaches to test and
learn from livings labs and best practices; (v) ‘green nudges’ to stimulate behavioral change; and (vi),
serious energy games. The editorial ends with suggestions for future research.

Keywords: social innovation; energy transition; green nudge; community energy; community
empowerment; renewable energy; energy governance; climate change mitigation

1. Introduction

Earlier this month (December 2018) the Katowice Climate Change Conference was held, officially
known as the 24th Conference of the Parties to the United Nations Framework Convention on Climate
Change (i.e., ‘COP24’), [1,2]. It was organized to agree on the implementation of the Paris Agreement,
which was adopted on 12 December 2015 at the ‘COP21’ in Paris. On 22 April 2016, the Paris Agreement
was signed by 175 Parties (i.e., 174 countries and the European Union) to pursue efforts to limit global
temperature rise to well below 2 ◦C compared to pre-industrial levels [3]. This means that a goal of
zero net anthropogenic greenhouse gas emissions should be reached during the second half of the
21st century [4]. By signing the agreement, the signatory parties started to adopt its goals into their
own legal and regulatory systems, making a shift toward low carbon economies with an emphasis on
reduction of energy demand, use of renewable energy sources, and increasing energy efficiency levels.
In other words, engaging in energy low carbon transition, from centralized energy systems using
(foremost) fossil fuels to (more) decentralized systems using renewable energy sources to a greater
extent. To make this happen, a radical change of current energy supply systems is required, which
makes it necessary to change policy, social, and technical energy practices, while not only focusing on
the supply side of energy markets but also on the demand side.

The changes that these transitions comprise cannot be accomplished while solely relying on
technological innovation, as the uptake and use of the latter calls for new ways of organizing and
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governing energy supply and energy systems (and thus, regulatory response [5]). Moreover, there
are many social and behavioral barriers—such as social acceptance of renewable energy projects
(i.e., by community acceptance, socio-political acceptance, and market acceptance; [6])—that need to
be overcome in order to propel energy transition. Resistance to renewables is usually rooted in social
and behavioral concepts like attitudes and values, strategies and policies, organizational structures
and processes, delivery systems, and services throughout existing energy systems [7]. Tackling these
problems not only demands technological solutions (i.e., technological innovation) but also new ways
of collaboration, decision-making, and of mobilizing society. This especially holds for renewable
energy technology that typically has a disruptive and bottom-up nature [5].

In energy research, attention into the social and behavioral aspects of energy systems is often
absent [8]. It is conducted separately from technical research, or it is only applied in a late stage
of technological development. Moreover, novel energy technologies encounter challenges when it
comes to societal acceptance and adoption [6,9]. Potential users, for example, have difficulties to adapt
their behaviors when this is required for adoption and optimal use [10–12]. Another problem related
to the social dimension concerns the resistance to energy innovations—for instance by incumbents
in the industry, governmental bodies, traditional energy suppliers, or by local communities—who
perceive these innovations as disruptive or even threatening, and seek for opportunities to slow down
or co-opt their development [13,14]. This also pertains to existing institutions, that often impede the
development and diffusion of promising sustainable energy innovations [15,16].

A phenomenon that is often related to the social dimension of innovation (e.g., new ways of
collaboration, decision-making, and of mobilizing society), is ‘social innovation’, broadly defined as,
“new ideas that work in meeting social goals” [17] (p.8). In recent years, social innovation has received
increasing scholarly attention, for instance on the concepts of community energy and renewable energy
cooperatives [18–20]. For example, energy cooperatives that practice social innovation because they use
new ways of decision making, in which technological developments go hand in hand with innovative
ways of uniting different interests via cooperative decision making [21]. Social innovation can also
be aimed at individual behavior, for instance in the form of green ‘nudges’: subtle modifications in
people’s decision context in order to gently move them towards sustainable choices without changing
monetary incentives or an option set itself [22].

The objective of this guest editorial is to address 20 article contributions to this special issue
(see for the full collection of articles: https://www.mdpi.com/journal/sustainability/special_issues/
Social_innovations_energy_transition) and to use them as a conceptual and empirical basis to define
and conceptualize social innovation in the face of energy transition. The research questions in this
article are, “What does social innovation mean in the face of energy transition, and what are its
implications?”

The special issue to which this guest editorial complements results from the “Social Innovation
and the Energy transition” symposium which was held on 3–4 April 2017 at Delft University of
Technology, in Delft, The Netherlands, and was organized by the Delft Energy Initiative, Platform on
Social Innovation in the Energy Transition (see also: https://www.tudelft.nl/en/social-innovation/).

This article is structured as follows. In Section 2, social innovation is introduced is a concept,
and its meaning in the context of energy transition is defined. Next, in Section 3, the lessons from
the article contributions to this special issue are highlighted, pertaining to disciplinary background,
the use of theory and methods, insights vis-à-vis social innovation, and emerging issues. Finally, in
Section 4, the conclusions and suggestions for further research are presented.

2. Social Innovation: Conceptualization in the Context of Energy Transition

Although a plethora of definitions exist innovation can basically be defined as, “new ideas that
work” [17] (p. 8). In relation to energy, energy systems and energy transitions innovation usually bears
the meaning of technical or techno-economic innovation (like new technology to generate energy, store
energy or a new technology to make energy systems ‘smarter’). Unlike other forms of innovation,
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social innovation includes the connotation of meeting social goals, i.e., new ideas that work in meeting
social goals, like achieving a more equitable, just and empowered society [23,24]. More specifically,
social innovation can be understood as, “innovative activities and services that are motivated by the
goal of meeting a social need, and are predominantly developed and diffused through organizations
whose primary purposes are social” [17,25]; p. 8).

As such, social innovation can have multiple meanings, for it is a concept that is considered
hard to grasp [26]. This is highlighted in a statement by Bergman et al. [27] (p. 3), “The difficulty in
defining social innovation is both because all innovation, including technical innovation, involves social
processes, and because every social change could be described as innovative in one way or another”.
Acknowledging this, Cajaiba-Santana [28] distinguishes two ways of analyzing social innovation, each
based on a separate theory. On the one hand, there is the individualistic perspective, which seeks to
“find innovative solutions to social problems in one’s community that are not adequately met by the
local system”. On the other hand, there is the structural perspective, which implies that structure and
context are the main factors explaining innovation. From an analytical perspective social innovation is
seen as going through some sort of process, which pertains to a limited number of concepts and stages.
Hochgerner et al. [29] hold that social innovation moves through a ‘4i’ process, which consists of:
(i) conceiving ideas, (ii) making an intervention, (iii) implementation, and (iv) resultant (social) impact.

There are several characteristics that pertain to social innovation, and distinguish it from other
types of innovation. Social innovation is consequential and is said to induce social change, inventing
new alternatives for social interactions and practices—such as doing, organizing, knowing, and framing
(and often from a collective perspective) [30,31]. Moreover, social innovation induces reconfiguration
of social practices, institutions, and networks in such a way that new modes of practice emerge [20].
Whereas technological and commercial innovations generally have financial and business motives,
social innovation is more commonly concerned with the wellbeing of people, communities and society
at large [32], and does not require diffusion through business organizations whose prime interest is
making profits [17]. In contrary, social innovation frequently tends to deal with collective, societal
challenges, such as climate change [28,30]. Therefore, social innovation is generally argued to have a
high potential to address complex issues [17], and is gaining importance in relation to the innovative
ability and sustainability of society [31].

Social innovations are often countercultural and self-consciously formed (by social groups) in
response to unsustainable regimes [18]. As such, it does not cause surprise that social innovation is
typically practiced by civil society groups with the aim to foster change towards a more inclusive and
sustainable society, for instance to lower carbon emissions in society production [33]. Hewitt et al. [20]
even argue that social innovation emphasizes the role of civil society in creating new ways of
responding to crises and opportunities. In summary, it is fair to state that social innovation can
be understood as the reconfiguring of social practices in response to societal challenges, with the aim
of improving societal wellbeing through the engagement of civil society actors [34].

When taking the former into account, while addressing social innovation from an analytical
perspective Hewitt et al. [20] argue that social innovation pertains to four key concepts, viz.: (i) crises
and opportunities; (ii) the agency of civil society; (iii) reconfiguration of social practices, institutions
and networks; and (iv) new ways of working that emerge from such a reconfiguration. Others view
social innovation from a participative governance lens, focussing on co-creation and co-production
with citizens and stakeholders. For instance, Voorberg et al. [35], (p. 3) see social innovation in terms of,
“the creation of long-lasting outcomes that aim to address societal needs by fundamentally changing
the relationships, positions and rules between the involved stakeholders, through an open process of
participation, exchange and collaboration with relevant stakeholders, including end-users, thereby
crossing organizational boundaries and jurisdictions.”

Haxeltine et al. [36] conceived a theory on transformative social innovation (TSI) to induce
transformative change in society. It theorizes how TSI processes lead to transformative change,
and how social innovation networks, (bottom-up) initiatives and citizens are empowered. Compared
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to other analytical approaches in social innovation, TSI does not solely focus on the local or ‘niche’
level, but also acknowledges the system or ‘regime’ level, which contains elements (like institutions,
social structures and incumbent actors) that strive to maintain the status quo and often form barriers
to social innovation and the transformative change it seeks to incur. TSI pays to attention to four
types of relations, viz.: (i) relations in social innovation initiatives (pertaining to empowerment, new
social relations, and reflexive experimentation); (ii) relations in network formation (pertaining to
building alliances, translocal connectivity, and discourse formation); (iii) relations to institutional
change (pertaining to finding an institutional ‘home’, development of institutional change strategies,
and the transposing of logics); and (iv) relations to the socio-material context (pertaining to diverse
transformations, path dependencies, and re-emergence).

Taking the insights of the above mentioned concepts into account, a concise definition of social
innovation is coined by the Bureau of European Policy Advisors [37], which states that, (in essence)
“social innovations are innovations which are social in their ends and means”. Given that means do
not necessarily have to be intentional and goals are not necessarily (only) social [38], we argue that
social innovation may also entail to issues like introducing new energy practices (i.e., related to the
likes of production, storage, distribution, and use), new behaviors and relationships for supporting
and managing social groups or new solutions that contribute to low carbon energy transition and at
the same time to solving social problems. In addition to addressing energy problems we argue that
social innovations typically also contribute to attaining social goals, like community empowerment,
alleviating (energy) poverty, and increasing the general wellbeing of the community (somewhat related
to ‘climate co-benefits’ [39]). In sum, we define social innovation in the realm of energy transitions
as, “innovations that are social in their means and contribute to low carbon energy transition, civic
empowerment and social goals pertaining to the general wellbeing of communities.”

In the realm of energy transition this may relate to issues like social incentives (including ‘green
nudges’) to stimulate behavioral change (e.g., to lower energy consumption), new social configurations
(e.g., using social entrepreneurs or intermediaries to build social networks supportive to renewable
energy), new organizational forms to stimulate low carbon energy services (e.g., renewable energy
cooperatives), new forms of governance to stimulate transitions to low carbon economy (either at
the local or regional scale; e.g., citizen self-governance or co-creation to co-design low carbon policy),
novel policies and regulations to empower social groups to engage in low carbon energy activities.
Another example stems from Seyfang and Haxeltine [18] who call for both improved insight into
social innovation around technology within communities, as well as reflection on the uptake of such
innovation beyond the local scale and its implications for energy transition.

3. Lessons from Contributions to this Special Issue

In this special issue, attention is given to social innovation highlighted from two perspectives:
(a) a behavioral sciences perspective, and (b) a social sciences and governance perspective.

Within the behavioral sciences perspective attention is paid to the role of behavioral insights
to succeed in energy transitions. When studying social innovation and the energy transition from a
behavioral perspective, scholars tend to look at changes in attitude (e.g., the acceptance of new
energy technology) and changes in behavior (e.g., lowering energy consumption or the actual
adoption and use of clean energy technologies). Some studies look into the psychological mechanisms
underlying these changes, including emotions, values, beliefs, and motivations. Other studies look
into social innovations in the context of governance and policy, like the effectiveness of certain
interventions or policies that can actually trigger change such as the previously mentioned green
nudges. Relevant questions are: when and how do citizens rebel against sustainable energy initiatives?
What psychological processes determine this behavior? Will it help to give people a nudge in the
right direction, for example by making use of cognitive biases [22,40]? How to make energy-efficient
appliances more attractive using social incentives? Or what role could (risk) communication play in
the acceptance of large energy projects such as wind farms or CO2 capture and storage [10,11,13]?
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This special issue contains articles on both types of studies and contributes to behavioral sciences in
several ways.

Within the social sciences and governance perspective the focus is on social, organizational,
institutional, political, and policy aspects regarding experimentation and implementation of social
innovations in the energy domain. This leads to questions like: To which extent does public support
exist for experimentation and deployment of social innovations in the realm of energy transition?
To what extent are social energy innovations at odds with values and existing institutions? Which
social and policy barriers are preventing energy innovation breakthroughs? What social control
models, governance arrangements, and/or policies can be used to accelerate the diffusion of proven
energy innovations? In which ways and under which conditions can (particular) innovative social
structures or practices—like citizen-led renewable energy supplying cooperatives—spur regional
energy transition [18,41], what types of regulatory response do they evoke [5], and how does
government respond to, and empower them [42–44]?

3.1. Background Characteristics of Article Contributions to this Special Issue

This special issue contains research from authors from all over the world. Insights are shared
from Lebanon [45], Poland [46], India [47], Japan [48], Croatia, Spain [49], the UK [50,51], Portugal [52],
and The Netherlands [53–57] leading to new perspectives on how social innovation is perceived in
globally dispersed countries. Other contributions cover studies comprising of multiple countries like
selected Member States within the European Union [58–60], countries within the OECD [61], or the
European Union as an entity itself [62]. When we understand—and compare—social innovation
in a cross-national, cultural context, we can develop a stronger and richer understanding of the
dynamics that shape the policies and transformation strategies to foster the adoption of technological
energy innovations.

Article contributions to this special issue came from a wide set of academic disciplines from the
behavioral and social sciences, like law [49,62], psychology [46,50,51,56], sociology [45,53], governance
and policy studies [54,57,59], economics [48,60,63], econometrics [61], anthropology [47,52], ethics [56],
geography [55,64], and environmental sciences [58].

3.1.1. Use of Theory

In articles belonging to this special issue, the authors used a broad set of theories. Theoretical
approaches from the behavioral sciences concerned (elements of) user oriented theories and
theory of planned behavior [65]. Theoretical approaches from the social sciences used concerned
diffusion of innovations [66], actor–network theory [67], sociology of translation [68], endogenous
development [69], and asset-based community development [70]. Theoretical approaches from
governance and policy studies concerned multi-level governance [71] and policy networks [72,73].
Theoretical approaches from (institutional) economics concern social ecological systems [74] and the
institutional analysis and development framework [75], which are concepts that both derive from
Nobel Prize Winner Elinor Ostrom. The functional approach [76] was used a conceptual approach
in legal sciences. This special issue also saw the use of strategic niche management [77,78] and the
multi-level perspective [79] as conceptual approached from innovation and transition studies. Finally,
this special issue is also home to the presentation of new—often eclectic—theoretical frameworks
addressing issues like regional governance assessment [54], a typology on intermediaries supporting
civic action [57], and a framework to analyze how energy projects influence people who live or work
nearby [56].

3.1.2. Methods Used

18 out of 20 articles of this special issue comprised research articles. 12 of these articles concerned
qualitative research methods, and quantitative research methods are used in 5 other articles. 3 articles
concerned review articles presenting systematic academic literature reviews, leading to development of
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conceptual frameworks and propositions that can be of use in future research [50,60,64]. 2 articles used
and analyzed serious games [50,59]. From the research articles, 11 used case study research designs
(with 8 single case studies and 3 multiple or cross case studies), comprising of various kinds of data
collection and analysis, like interviews, participatory research, legal analysis, narrative approaches,
and expert validations. Other research designs in articles contributing to this special issue concern
surveys [46,48,50,59], econometric analysis [61], longitudinal statistical analysis [58], and serious
gaming [59].

3.2. Insights on Social Innovation

When regarding social innovation the contributions to this special issue presents a number
of key issues: (i) technological innovation leading to new market models, actor configurations
and institutional settings creating room for social innovation; (ii) new governance arrangements;
(iii) community energy, its impact, implications, and social incentives and policy to empower it;
(iv) new participative research approaches to test and learn from livings labs and best practices;
(v) green nudges to stimulate behavioral change; and finally (vi) serious energy games.

Lavrijssen and Parra [62] address smart energy systems that lead to social innovation in terms of
new market models (like peer to peer trading of locally generated energy), new actor configurations,
and coordinated citizen action like community energy. The authors argue that the electricity sector is
in a transition towards a Smart Energy System in which new roles are evolving pertaining to private
and institutional actors. In this transition technological innovations enable social innovations such as
peer to peer trading and the participation in local energy collectives, on the regulation of the rights
and obligations of consumers and prosumers in the electricity sector (for a comprehensive account on
regulatory response to innovations in the EU energy market a designated special issue in the same
academic journal, see: https://www.mdpi.com/journal/sustainability/special_issues/regulatory_
responses; [5]). In their article, Lavrijssen and Parra identify the main radical innovations in the
electricity market and analyze the legal and related non-legal obstacles that impede the empowerment
of energy consumers, prosumers, and community energy action.

In their contribution Acosta et al. [63] introduce Integrated Community Energy Systems (ICES) and
the role of community energy therein. ICES are an emerging form of local energy systems focusing on
the collective use of distributed energy resources. They can be perceived as socio-technical systems that
have a high potential to advance local energy systems into socially inclusive, environmentally-friendly
energy systems that at the same time stimulate local economies. While there is an analogy between
energy in ICES and other common goods such as natural resources, it is not clear yet to what extent
the existing theoretical framework for socio-ecological systems on the commons [74] accounts for the
specificities of common resources in ICES. The authors propose a framework and a strategic plan that
can be used to design and implement ICES.

Lammers and Hoppe [60] present the results of a systematic literature review into governance
and planning of local energy systems paying attention to several aspects, i.e., policy entrepreneurs,
knowledge brokers, network and process management, boundary spanning, and end user involvement.
They apply the concepts of ‘action arenas’ and ‘institutional rules’ from Elinor Ostrom’s institutional
analysis and development framework [75] to analyze practices of local and district level energy
governance (i.e., planning and implementation). Like Acosta et al. [63] they use Ostrom’s conceptual
notions on energy as a commons and perceive local energy systems as socio-technical systems.
The review article develops 15 propositions for future research.

In their contribution Leeuw and Groenleer [54] address the governance of regional energy-neutral
housing initiatives. They develop a framework to analyze regional governance of energy innovations,
and apply it in a cross case analysis of three provinces in The Netherlands. The authors argue that
regional governance can be seen as an important social innovation in itself, with regions serving as
‘living labs’ for innovation, technologically, as well as socially. The idea then is to experiment with
and learn from local and regional solutions. To find out what works and what does not, also in terms
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of new configurations (e.g., new roles, new responsibilities, and new relationships between actors).
The results of the case study analysis reveal that the regional governance of energy-neutral housing
initiatives is primarily driven by existing social networks in the regions, and is less determined by
situational factors like local characteristics of the built environment. It seems that regional governance
has generated solutions that are supported by regional actors. While attempts have been made
to experiment with and learn from local and regional solutions, there is a limited degree of social
innovation in terms of new configurations (more particularly in terms of new roles, new responsibilities
and new relationships). In all of the three regions, actors experienced difficulty early on with regard
to achievement of energy-neutral housing, at the stage of framing, assessment and comprehension
of the agenda. The authors argue that this is because central government was usually the starting
point for action in the region. This shows that regional governance processes, notwithstanding the
ongoing decentralization of the energy system, still occur primarily in the shadow of developments at
the national level.

Wierling et al. [58] study community energy and its impact on energy transition. The article
provides empirical evidence of activities by energy cooperatives in four different European countries.
The results show that energy cooperatives are important enablers of the energy transition. However,
the historic development of the number of energy cooperatives is found to coincide with the
development of supportive schemes by government. As these schemes are tightened or removed
there is uncertainty about the role of cooperatives. In reaction to the removal or tightening up of the
incentives schemes, energy cooperatives respond by diversifying their portfolios and/or increasing
their numbers of shares and members, to maintain cash flows, and as an alternative to terminating
their activities altogether. Gabaldón-Estevan et al. [49] also addressed community energy and energy
cooperatives in their study (i.e., by mentioning the case of the cooperative SOM Energia). They
found that Spanish energy policy is too much responding to the incumbent energy lobby’s demands
for protection for its investment and maintenance of its dominant position. This has resulted in
a reduction in the number of investors combined with a lack of trust in both local and foreign
investors in the sustainable energy sector, also affecting social innovations in energy transitions
(negatively). Notwithstanding, the renewable energy cooperative community has been growing,
arguably dissatisfied in response to policy developments in domestic energy markets.

Van der Waal et al. [53] present insights in how energy initiatives develop technological
innovations by bringing together local actors and creating a fit to local circumstances. Their article
reveals that outcomes of the innovation processes are dependent on the networking capacities of the
energy initiatives, and how well they fit with external circumstances and opportunities. The authors
present five lessons for technological innovation with grassroots organizations, viz. (i) form links
with the local environment; (ii) extensively scrutinize plans; (iii) create tangible proof of alignments;
(iv) position the project as beneficial to as many actors as possible; and (v) adjust the level of ambition
to the strength of the actor network. Warbroek et al. [57] study social innovation in the form of
community energy, local low carbon energy initiatives (LLCEIs), and agency by intermediaries to
empower them. The authors present new insights: theoretical—pertaining to a new intermediaries
typology; and empirical—pertaining to the roles of intermediaries towards community energy in two
provinces in The Netherlands.

Kooij et al. [55] study new policy instrument to support community energy, and analyze how they
play out on niche-regime interaction concerning renewable energy project development by grassroots
energy initiatives. Like TSI theorists [26,30,36] the authors focus on social innovation and address
its implications from the perspective of niche development, engaging with regime system forces.
The authors present the case of The Netherlands in which citizens have experimented with various
kinds of innovations in the past few years to organize collective production of renewable energy,
including shared wind power and solar PV installations. However, most of these attempts failed,
mainly for legal reasons and tax rules, that had a negative impact on the financial–economic business
case of projects. Yet, one supportive policy model for solar PV on collective roofs was implemented
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more widely: the so-called ‘postcode rose’. In the end the authors argue that the various attempts
for collective solar PV, with different degrees of success present a key aspect of niche development,
namely that of associational work (i.e., circulation and mobilization) focused on regime change.
In conclusion, the innovation path supported by the implementation of the ‘postcode rose’ emphasizes
the importance of the political and associational dimensions in the energy transition and in (conceptual)
transition thinking.

In their article, Sareen et al. [52] explore challenges in transitioning towards future energy systems
applied to a solar test field within an eco-community in Portugal. In terms of social innovation,
this should be seen as a new research approach focussing on a best practice. The authors argue
that their research approach speaks to building epistemological complementarities between applied
researchers and practicing agents. The approach also problematizes linking across scale between
a community and institutionalising powers, and calls for actionable efforts that integrate systems
thinking and power dynamics towards transformation. This type of research can arguably be seen
as social innovation in itself and resembles practices of action research. In their article, Winkler et al.
address innovation to integrate local farmers’ views in policymaking about renewable energy [47].
They argue that smallholder farmers’ motivation to produce and use renewable energy is essentially
high, and that their perspective should be integrated in the design of renewable energy supporting
policies and related programs to utilize local natural resources more effectively and promote the
transition towards renewable energy. Social innovation can help smallholder farmers to reach this goal.

Two articles of this special issue introduce serious gaming as a social innovative way to ‘nudge’
people toward sustainable behavior. As stated earlier, behavioral studies interested in social innovation
and the energy transition study the design and effectiveness of green nudging; interventions that
make green behavior easier and more convenient than the status quo. Examples of (technological)
‘green nudging’ are the default setting on washing machines and the use of master switches in hotel
rooms [80]. Many washing machines are programmed with warm water as the default setting while
the—more sustainable—cold-water option requires changing the settings. A green nudge would be
to change the settings in such a way that cold water becomes the default and switching to warm
water becomes the ‘hassle’. Another example of a green nudge is the use of master switches in hotel
rooms. In many hotels, guests have to activate the power in the room with their key when they
arrive. This makes it easier (unavoidable actually) to turn off the lights and air-conditioning when they
(ibid.). This special issue presents two articles on serious energy gaming as a form of social innovation
vis-à-vis green nudging [50,59].

Bekebrede et al. [59] developed and tested the use of a simulation game—entitled ‘GO2Zero’ [81]—
to increase the understanding of the complexity of low carbon energy transition at city district level.
Their article suggests that simulation games could become valuable instruments in local energy
transition processes as they offer a safe and fun environment for novices and experts to jointly
experiment with the challenges in this process. Playing these games and stakeholders gaining
experience with its rules and practices can be supportive to the design of the transition process
by helping actors to formulate goals, generate collaborative strategies, and coherent decision making.
In their article, Boomsma et al. showed the use of serious games as ‘nudge’ to change energy behaviors
of social housing residents [50]. They conclude that serious energy games can become effective tools
if clear actionable solutions for reducing energy bills are provided to the users/players. However,
the study also revealed that not all residents playing the game were enthusiastic. This was for reasons
related to time pressure, negative perceptions of gaming, and limited confidence in using computers
or tablets. As such, uptake of a serious energy game may encounter challenges.

4. Conclusions and Implications

This guest editorial set out with the questions, “What does social innovation mean in the face of
energy transition, and what are its implications?” At the end of the conceptual section on social
innovation, a definition was adopted which addresses social innovation in the realm of energy
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transitions. It concerns innovation that is social in its means and which contributes to low carbon energy
transition, civic empowerment, and social goals pertaining to the general wellbeing of communities.
So, in addition to contributing to low carbon energy transition we argue that social innovation seeks to
attain particular social goals, like community empowerment, alleviating (energy) poverty, (energy)
justice, social equality, and increasing the wellbeing of local communities.

This special issue yields 20 article contributions by authors from a wide range of academic
disciplines within the behavioral and social sciences. From these contributions, key topics relevant to
social innovation were derived. They pertain to the following: (i) technological innovation leading to
new market models, actor configurations and institutional settings creating room for social innovation;
(ii) new governance arrangements; (iii) community energy, its impact, implications, and social
incentives and policy to empower it; (iv) new participative research approaches to test and learn
from livings labs and best practices; (v) ‘green nudges’ to stimulate behavioral change; and finally
(vi) serious energy games.

Suggestions for Future Research

From the contributions suggestions for future research were drawn. They address issues
relevant to social innovation like monitoring civic action (i.e., community energy performance),
drawing lessons from best practices, network formation, civic action and agency, experimentation and
reconfiguration of social practices, governance arrangements and decision-making arenas, and public
policy empowering civic initiatives and action (in particular energy communities and renewable
energy cooperatives), studying the impact of ‘green nudges’ on behavioral change, researching the
impact of novel incentives, approaches and policy into stimulating low carbon energy transition while
at the same time contributing to social goals like alleviating energy poverty. In addition, there is a
need to integrate the sociocultural dimension into social innovation research in the domain of energy
transitions, and to study social innovations in cross-cultural comparative research.

More specific suggestions for future research on social innovation in the realm of energy transitions
pertain to the following. Winkler et al. [47] suggest to study the impact of bottom-up exploration
of smallholder livelihoods and available renewable resources on farmers’ (motivation to) use and
acceptance of renewable energy. Future research is also suggested on (multiple) cases in which social
innovation is used at university campuses that is progressing to sustainable futures, with an eye on
best practices and identifying and addressing political barriers that impede these developments [64].
In a similar vein, Sareen et al. [52] suggest learning from living labs in which social innovations are
tested at the community level, and discovering whether proactive approaches and interventions are
effective in meeting their social and energy goals.

Regarding research on community energy, and renewable energy cooperatives in particular,
Wierling et al. [58] suggest to track and illuminate how energy cooperatives contribute to low carbon
energy transitions and how they prosper, also in the light of diminishing government programs and
supportive schemes available. Van der Waal et al. [53] suggest further research into whether (and if
yes, what aspects of) locally configured innovations, particularly local energy community, disperse,
and whether policies to support these social innovations are effective and have (lasting) impact. In the
light of national governments providing increasingly less incentives and support schemes to support
renewable energy projects it was suggested by Gabaldón-Estevan et al. to analyze the effects of this
policy development on the resilience of REScoops and citizens vis-à-vis the efforts they make to foster
energy transition like the adoption of renewable energy technology and renewable energy project
development [49]. More empirical research is also needed to elaborate the intermediaries typology
in support of renewable energy cooperatives, as coined by Warbroek et al. [57], and to conduct more
research into policies that empower and support grassroots initiatives that have the desire to develop
renewable energy projects (derived from the article by Kooij et al. [55]).

More in general, there is a need to conduct future (empirical) research using conceptual
frameworks that were conceived and presented in a number of article contributions to this
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special issue, like the framework on integrated community energy systems [63], the framework
on regional governance arrangements [54], the framework on the relationship between people’s
values, the implications of energy projects for these values and people’s emotional response to energy
projects [56], apply the typology on intermediary roles in support of civic action (i.e., community
energy initiatives) [57], and to test propositions on governance and institutions in local energy planning
and implementation [60].

Finally, based on the two articles in this special issue that address the use of serious energy
games [59,60] we suggest more interdisciplinary research and user-led approaches are needed, focusing
on the design of successful and engaging serious energy games, as well as experimenting with different
strategies and instruments in serious energy gaming, and to analyze their effects.
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