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Social innovation is an important dimension of current transformations in energy systems. It can refer to al-
ternative business models, novel policy instruments, financing schemes, participatory governance approaches to
energy questions, or new discourses. Its significance for energy systems is often considered in narrow in-
strumentalist terms, reducing it to a tool serving particular policy objectives. Grounding the concept in social
science and humanities insights, this review essay proposes a broadened social innovation understanding. We
propose 1) to open up the normative complexity of the concept; 2) to appreciate the multi-actor nature of social

innovation; 3) to understand it as an analytical entry point for socio-material intertwinement; and, 4) to un-
derstand social innovation as premised on experimentalism-based intervention logics. The proposed social in-
novation understandings provide a broader imagination and strategizing of structural changes in energy systems.

1. Introduction: The rise of social innovation in energy systems
research

The search for decarbonised futures unites many policy bodies
across governance scales — such as, cities as members of the European
Covenant of Mayors, states as signatories to the Paris Agreement, and
the European Commission through its vision of an Energy Union [1]
and European Green Deal as presented by its President von der Leyen.
Although current developments show an increasing attention for
changing energy systems, such as the adoption of the Clean Energy
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Package by the European Parliament, policymakers, academics and
civil society actors agree that these changes need to accelerate further
to meet the Paris Agreement [2,3]. In many European countries, policy
efforts have largely centred on pursuing pathways that rely on na-
tionally structured technology substitutions. For instance, in Germany,
policies have aimed to accelerate the development of renewable energy
technologies [4], and are now supplemented with discontinuation po-
licies for fossil-based energy provision [5]. In many countries, a com-
bination of high-tech infrastructural developments (e.g. off-shore wind
parks), high-voltage transmission lines, and smart-grid developments
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are presented as paramount to enable energy transitions.

The need for accelerating changes in energy systems has turned
attention to the widely neglected social dimensions of sustainable en-
ergy transitions [6-11]. In doing so, researchers and policy workers
have started to adopt the concept of social innovation (e.g. [12-15]). In
this work, social innovation involves various non-technological in-
novations and active contributions from consumers, citizens and orga-
nisations beyond the purchase and adoption of low-carbon technolo-
gies. It is generally understood to affect both supply and demand in
different sectors, such as mobility, heat, and electricity. It includes
phenomena like alternative business models (e.g. community energy
cooperatives, energy service companies, crowdfunding); subsidy
schemes or participatory governance approaches to energy questions
(e.g. cooperatively governed neighbourhood-based heat systems); in-
novative policy interventions (e.g. based on behavioural insight, such as
nudging); new framings such as ‘prosumerism’, energy democracy or
energy poverty; or new ways of organising such as those developed by
the contemporary climate movement (e.g. school strike for climate).

In line with ideas on the social acceptance of energy technologies
[12], social innovation in energy research, practice, and policy is often
considered as a means for achieving specific energy-related social goals
(e.g. [13]) as a counterpart to or extension of technological innovation
[16,17]1). As will be discussed later, this overlooks a broad and long-
standing ‘critical stream’ of social innovation thought [18]. Criticisms
on the current interpretation converge on the issue that social innova-
tion is approached instrumentally [19], narrowly conceived [20], and
framed as an extension of technological innovation to shape society in
specific pre-defined directions [21-24]. These critical voices point to
the ‘capture’ of social innovation along a neo-liberal growth paradigm,
connecting the concept with market-oriented solution strategies and
depoliticised problem framings [22,24,25].

It is important to critically examine this narrow and instrumentalist
uptake of social innovation. Marking an increasingly influential narra-
tive of change [26], it has performative effects on the dynamics and
governance of energy transitions. Whilst mobilising understandings
from the ‘critical stream’ of social innovation thought based on Social
Sciences and Humanities (SSH), we diverge from some of the more
principled critiques. Taking a re-constructive perspective that seeks to
translate critical awareness into constructive proposals (cf. [27]), we
acknowledge that social innovation in the energy domain calls for a
certain instrumentalisation. Whilst maintaining a critical stance along
social innovation understandings as developed regarding issues of so-
cial economy and territorial development, we also acknowledge that
the context of pressures towards climate action, energy security, and
grid stability calls for some degree of instrumentalisation. Our key
consideration is therefore that the prevailing narrow and in-
strumentalist social innovation adoptions are unsatisfactory even in in-
strumental terms. Focusing on their limited view on the societal sig-
nificance of social innovation, this article explores the following
question: What would a broadened understanding of social innovation in
energy systems look like? Our proposal for a more comprehensive un-
derstanding pertains to four dimensions: 1) the normative complexity of
the concept, 2) its multi-actor nature, 3) socio-material intertwinement
and 4) experimentalism-based intervention logics.

This critical review draws on three main sources. First, a review of
37 peer-reviewed articles which resulted from a Scopus search in March
2019 using the search string ‘social innovation’ AND ‘energy’ and
screening the abstracts of the 67 results for relevancy. The literature
review served to establish an understanding of the current use of the
concept in energy research. Secondly, we draw on the insights and
discussions from a transdisciplinary expert workshop that took place in
April 2019 in Rotterdam [28]. The workshop was framed along this
literature review and aimed at exploring the diversity, contributions as
well as challenges of social innovations in energy. Insights from the
workshop and subsequent discussions shaped the framing of the article
along the four dimensions and provided numerous examples and
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references to energy policy and practice. Thirdly, we relied on the
collective insights of the group of authors, based on their sustained
engagement with energy, sustainability transitions, social innovation
and relevant SSH literatures.

The article is structured as follows. In Section 2, we lay the
groundwork by discussing the different scholarly understandings on the
boundaries of the social innovation concept. Sections 3-6 each discuss
one of the four dimensions of broadened social innovation under-
standings. Bearing in mind that this article is targeted at scholars,
practitioners and policy workers alike, we conclude by a synthesis of
our argument that provides foothold in the form of alternative system
understandings (Section 7).

2. Social innovation: Interpretations and applications

Social innovation is gaining traction in current imaginaries of en-
ergy system transformations. Before discussing the prevailing in-
strumentalist understandings (Section 2.2) and the need for more cri-
tical and comprehensive understandings (Section 2.3), it is important to
clarify how the social innovation concept has been translated differ-
ently across contexts (Section 2.1).

2.1. Social innovation — A mobile concept

A range of literature reviews has tracked what the notoriously
ambiguous social innovation concept has been taken to refer to
[23,29,30]. This work has clarified how the concept continues to be
shaped by different disciplinary traditions, and thus by different ideas
about its purposes, its driving actors, and its societal significance.
Taking a sociology of knowledge perspective clarifies the co-production
of the concept by researchers, policymakers, activists, and citizens [31].
Innovation sociologists have highlighted further that social innovation
is as much a policy concept as it is a scientific descriptor of ‘socially
innovative’ activities (e.g. [24]). Social innovation is ‘realised’ through
mutually constituent gains in scientific and societal authority [32]. This
co-production indicates that there is no singular best interpretation that
holds across contexts.

Having circulated in various policy and research communities for
decades or even centuries, the concept has reached the energy domain
only quite recently. Outside this domain, it has gained currency espe-
cially in areas of socio-economic and territorial policy [21,29,33,34].
Scholars and policymakers have taken it to refer to many different in-
novations in social practices or social relations [18,35-39]. Beyond the
historical key examples of cooperatives, social movements, and urban
activism, more recent examples are initiatives on urban gardening, car
sharing, or digital fabrication workshops. Policy uptake at the EU-level
accelerated around 2010 with the advent of the Innovation Union
strategy. This rise on the agenda has been attributed to governmental
budget constraints, the realisation that societal problems are not cured
by markets alone, the need for new strategies to address strong vested
interests that inhibit necessary reforms, and the background of a fast-
changing and interdependent world (e.g. ICT, migration, market fluc-
tuations) [34]. Various overview articles have already indicated that
this recent rise marks the re-emergence of social innovation — involving
more contemporary interpretations of the concept, and new domains of
application.

2.2. Instrumental uptake in energy systems

Notwithstanding the only recent uptake in energy research and
policy, social innovation is on the rise within the agenda of ‘mission-
driven’ innovation policies [14]. The EU explicitly fuels the develop-
ment of social innovation to further its Energy Union goals through its
2020 work programme in energy research. Specifically, in 2018-2020,
investments were dedicated to support R&D on the role of social in-
novation in the pursuit of the EU goal for a secure, sustainable,
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affordable and competitive energy system'. The EU also implicitly
supports social innovation as part of its instrumental roll-out of
‘mainstreaming’ SSH in more technological EU-funded energy research
and innovation projects (e.g. overtly focusing on social acceptance of
innovation [40]). Also, in EU-member states, social innovation is taken
up in national innovation policies. In the German High-Tech Strategy,
for example, social innovation is considered necessary to succeed with
addressing societal challenges including those related to sustainability,
climate protection, and energy [41]. This innovation policy context
indicates how the adoption of the social innovation concept is guided
by rather pragmatic interests, and considerations of effectiveness.

This instrumental uptake corresponds with the ‘practical stream’ in
social innovation discourse as distinguished by Moulaert and
MacCallum [18, p. 36]. Charting the evolution of the concept, they
identify a bifurcation into a ‘practical’ and a ‘critical stream’. Emerging
largely from management studies and technical innovation literatures,
the former perspective considers social innovation mainly as new social
practices that complement technological innovation [42]. On this ac-
count, social innovation is an extension of the problem-solving and
optimisation mode that characterises much technological, efficiency-
driven innovation. It is telling in this regard how social innovations in
energy systems are often appreciated as social ‘niches’. This framing
associates social innovation with the pursuit of radical novelty and
systematic upscaling that also characterises technological niches (e.g.
solar panels, electric vehicles). As such, it neglects that not all social
innovations are intended to penetrate markets, and that many of them
contain restorative elements [43].

In the energy domain, social innovation is quite naturally welcomed
as an innovation category. It is inevitably being bound up with tech-
nological innovation (cf. Section 5), and the associated issues of effi-
ciency, technological feasibility, grid balancing, and infrastructure
planning. Moreover, the earlier mentioned demands of emission re-
ductions indicate how the instrumental significance of social innovation
is becoming only more pressing: in energy systems, social innovation
develops in a societal context of pressures for socio-technical transition
[12,42,44]. Involved actors, whether ‘incumbents’ or ‘challengers’, seek
to seize any social and technological means available. Community en-
ergy initiatives, feed-in tariff arrangements, regional development
funds, demand management initiatives, crowdfunding, and (collective)
net-metering schemes all share this instrumental significance.

2.3. Beyond narrow instrumentalism

Considering the inclination towards instrumentalist interpretations
of social innovation in the energy domain, insights from the ‘critical
stream’ of social innovation thought are at risk of getting lost in
translation. This stream has articulated in various ways how the in-
strumentalist view — even if intuitively reasonable — may compromise
the social innovation concept. Whereas the ‘practical stream’ has been
largely fed by business management and innovation theory literature,
the ‘critical stream’ can be retraced to a range of SSH-disciplines and
strands of heterodox social theory. Like arguments that have been
raised against social engineering and technocratic approaches to soci-
etal planning, the ‘critical stream’ has raised a series of issues that
challenge the idea of social innovation as a ‘tool’.

First, one of the main points of the ‘critical stream’ is that social
innovation is not simply a bolt-on module to technological innovation.
As Moulaert and MacCallum [18] argue, historically, the emergence of
social innovation can even be seen as a radical challenge to technolo-
gical and market innovation, and as a remedy for their adverse societal
consequences. Second, various scholars have pointed out how in-
strumentalist interpretations of social innovation reproduce

!For example, European Commission Cordis: https://cordis.europa.eu/
programme/rcn/704431/en.
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preoccupations with productivity, economic growth, and en-
trepreneurial inventiveness [25,45]. These critiques instructively
identify the instrumentalisation of social innovation as an epipheno-
menon of the current ‘innovation society’ [24], and in particular of the
attendant ‘pro-innovation bias’ [46]. Third, it has been pointed out that
instrumentalist policy logics are appropriating and co-opting the mo-
tivations of the communities, ‘grassroots’ initiatives, and political
movements that many social innovations spring from. Subsuming the
latter motivations of reciprocity, trust and authenticity under concerns
of efficiency, the former rationalities uproot social innovation from its
origins in ‘lifeworld’ logics [42,47,48]. A fourth line of critique reminds
of the processual, emancipatory dimension that is easily missed in in-
strumentalist interpretations of social innovation. Pioneers in social
innovation research have promoted it as an emancipating concept to
assert the under-exposed innovative activity of social movements,
marginalised communities, and social economy initiatives [43,49-51].
The social innovation category could lead the way into ‘innovation
democracy’ [52]. Finally, instrumentalist interpretations have been
criticised for remaining limited to incremental innovation - reproducing
structural imbalances in society. In line with the arguments to take
social innovation beyond reformist tinkering and ‘caring neoliberalism’
[49], various scholars have insisted that social innovation should not be
instrumental to goals defined along dominant societal structures. It
should be guided by counterhegemonic political programmes instead.
This argument has been elaborated under the headings of ‘transfor-
mative’ [35,49], ‘systemic’ [38], and ‘maximalist’ [20] social innova-
tion.

These points about ideological uprooting, productivism, emancipa-
tion and transformative potentials indicate clear limitations to the in-
strumental adoption. In taking the social innovation concept to the
energy domain, quite a lot tends to get lost in translation. On the other
hand, some of the more principled critiques seem to neglect the parti-
cularities of the domain of application, i.e. the pressures towards in-
strumentalisation that come with an energy transition context (Section
2.2). There seems to be place for a social innovation understanding that
takes on board insights from the SSH-based ‘critical stream’ whilst
staying relevant for the domain of application. The key consideration is
that some of the critiques point out shortcomings that are problematic
even in instrumental terms: Instrumentalist interpretations of social in-
novation tend to be very narrow in scope and thus underestimate the
potential societal significance of the concept. Implicit assumptions
about, for example, entrepreneurial creativity obscure the broader
range of dispersed socially innovative agency in society [53], and
preoccupations with particular beneficiaries may similarly distract from
broader transformative impacts [49].

In the following sections, we therefore explore broadened under-
standings of social innovation in energy systems. These pertain to the
normative complexity of the concept (Section 3), its multi-actor nature
(Section 4), socio-material intertwinement (Section 5) and experi-
mentalism-based intervention logics (Section 6).

3. Normativity: Beyond improvement towards normative
complexity

One intuitively reasonable interpretation of social innovation con-
siders it as a form of ‘social’, collectively beneficial, desirable action - as
opposed to for example ‘irresponsible innovation’ [45], or ‘outlaw in-
novation’ [54]. This marks the distinct normative load of the concept.
Regarding this normative dimension, instrumentalist interpretations
tend to assume the capacity of social innovation to improve matters and
to empower people. A prominent example thereof is the definition by
the Bureau of European Policy Advisers (BEPA), which has been
guiding many recent research agendas. Here, social innovations are
defined as “new ideas that simultaneously meet social needs and create
new social relationships or collaborations. (..) [Tlhey are innovations
that are not only good for society but also enhance society’s capacity to
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act” [55, p. 9]. The emerging work on social innovation in energy is
inclined towards similar understandings. For instance, Hoppe and de
Vries [13, p. 13], build on the BEPA definition when describing social
innovations in the energy transition as: “Innovations that are social in
their means and contribute to low carbon energy transition, civic em-
powerment and social goals pertaining to the general well-being of
communities”. Hewitt et al. similarly link social innovation to the aim
of improving societal well-being [12]. However intuitively acceptable,
instrumentalist social innovation understandings tend to assume its
inherent desirability. This slots in well with the earlier discussed ‘pro-
innovation’ bias in the energy domain. The narrowness of in-
strumentalist social innovation interpretations resides partly in the
teleological fallacy of restricting social innovation to particular (desir-
able) goals and outcomes (e.g. [30,56,57]). Going beyond such tele-
ology, the following considerations are substantiated by insights and
critiques pointing to a considerable normative complexity that lies
below the surface.

Towards emancipatory structural change: First, the ‘critical
stream’ of social innovation (cf. Section 2) argues incisively against
forms of social innovation that pursue improvements or efficiency gains
serving otherwise unquestioned societal systems. Insisting that social
innovation should be ‘counterhegemonic’ [18,51], or ‘institutionally
imaginative’ [20], various authors have pointed to the difference be-
tween alleviating needs and addressing the societal structures that keep
generating those needs. In normative terms, this indicates the difference
between commitments to utilitarian improvement on the one hand, or
to broader emancipation and substantive freedom on the other. These
political economy-oriented social innovation understandings are ad-
dressed in energy research through foci on energy justice [58] or energy
democracy [59,60]. Particularly relevant are debates on energy co-
operatives as prominent social innovation initiatives, and as ways to
democratise energy production. Concerns have been raised on their
exclusionary tendencies — serving members rather than the interests of a
broader public [61,62] and being composed by relatively homogenous
groups, featuring mainly highly-educated, white males of above
average age [63-65]. Vulnerable people, elderly, youth or minorities
tend to remain underrepresented in such community initiatives [66] —
but also in participative policymaking more general [67].

Towards sustainability-oriented structural change: Second,
normative complexity also resides in the dual pursuits of social em-
powerment and sustainable development. Reaching beyond ‘incre-
mental innovations’ and marginal improvements, the work on ‘sys-
temic’ [38] and ‘transformative’ [35,68] social innovation largely
converges with earlier ‘critical stream’ accounts of social innovation.
Importantly, it diverges however from the explicit commitments to
social solidarity economy principles and substantive freedom that
characterise the latter [18,25,51]. Rather, societal ambitions towards
energy transitions evoke expectations of social innovation as levers for
sustainable development — as expressed through various accounts of
‘social niches’ [16,43,69]. Grassroots innovations, for example, are
considered to challenge ‘regime power’ [70], and contribute to
achieving European energy targets [71]. Such pursuits of shifts in socio-
technical ‘regimes’, even if referred to rather generally in terms of
‘sustainable’ or ‘low carbon’ futures, indicate various normative con-
cerns. Often pursued through normatively rather empty innovation
management categories (e.g. ‘upscaling’ or ‘transition pathways’), these
sustainability transitions perspectives comprise concerns over ecolo-
gical performance, cost-efficiency, environmental lifecycle, energy se-
curity, reliability, accessibility, and resilience to disturbances.

Towards trade-offs, unintended consequences and ambiguity:
Third, prevailing social innovation discourses have been criticised for
their depoliticising effects, and for not reflecting the uncertainty, di-
lemmas and contestations of social innovation practice [25]. Whilst the
two previous points help to move beyond simplistic notions of im-
provement, they often share some teleological elements: Activist en-
gagement, whether to ‘solidarity’ or ‘sustainability’ or combinations
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thereof, brings along its own tendencies towards instrumentalism — and
towards a certain suppression of normative complexity. Therefore, this
third point broadens the understanding by taking a certain distance
from such activism and building more on SSH-based reflexivity that the
‘critical stream’ also has brought forward. Key insights in this regard
pertain to the fact that social innovation purposes tend to emerge from
and evolve through political negotiation [18,43], that social innovation
tends to revolve around societal tensions [38], and that the empower-
ment aspired to tends to be pervaded with paradoxes [35,72]. Social
innovation comes with trade-offs, unintended consequences and am-
biguity. In energy research, we see these being considered through
notions such as ‘social innovation failures’ [73, p. 638], accounts of
increased social exclusion and limited transformative power [74], and
of undesirable consequences for some (cf. [75]). Whilst some warn
against ignorance towards unintended effects [30,76], others underline
that social innovation entails experimentation, uncertain outcomes, and
risk [73,77,78]. Ambiguity shows in accounts of communities becoming
divided over cooperatively owned wind turbines or solar PV farms [79]
or is discussed in the form of trade-offs, and neglected political conflicts
[76]. Prominent is the apparent trade-off between efficiency and de-
mocratisation. For example, Dutch governments historically prefer
larger renewable energy projects (e.g. offshore wind parks, ‘green gas’
production), run by incumbent utilities and other market-oriented in-
vestors. This decreases the scope for smaller, community-based projects
[801.

In resume, we propose to move beyond simplistic notions of ‘im-
provement’. Social innovations do not inherently lead to more fair and
sustainable energy systems, and they are not necessarily solutions to
current problems. In line with various ‘critical stream’ understandings,
broader social innovation understandings acknowledge the normative
complexity at hand - especially when freed from all too heavy ideolo-
gical and normative anchors. Such non-teleological understandings are
not to be confused with claims to normative neutrality, relativism, or
disengagement. Rather, they open up a more plural understanding of
social innovation phenomena, taking up the SSH awareness of trade-
offs, unintended consequences, and ambiguity.

4. Agency: Beyond heroic outsiders towards multi-actor
involvement

In the prevailing instrumentalist and narrow understandings, social
innovation is often conceived along an ‘innovation hero’ imaginary. It
thus focuses on the agency of individuals or small collectives, which are
often framed as ‘outsiders’ to the system. Community energy collectives
can be considered such outsiders. They have arguably become the most
prominent example of social innovation in energy systems in the last
decade or so [12,13]. Although there are many different interpretations
and definitions, community energy broadly refers to collective citizen
action to achieve sustainable energy goals while striving to improve the
well-being of local communities [81]. Community energy has been re-
searched in relation to social innovation in at least three ways, as
pertaining to the (1) new social configurations it provokes [12,61,82];
(2) the ways it represents civil society [60,69,83]; and (3) its impact
[84-87]. Social innovation is then understood as being initiated
bottom-up, by civil society or citizens, experimenting with new solu-
tions (e.g. [37,39]) — an interpretation that reflects the aim of im-
proving societal well-being through the engagement of civil society
actors [12,88].

This narrow focus has been criticised as being a ‘minimalist’ inter-
pretation [20] since it ‘corners’ social innovation to community and the
third sector. Changes in social relations can arguably originate from
multiple societal corners [89]. It is also susceptible to the ‘reductionist’
interpretation [53] lacking appreciation that social innovations are
complex societal processes involving multiple networked actors and
distributed agency [48,90,91]. More broadly, social innovations could
be understood as processes reaching across sectors and institutional



J.M. Wittmayer, et al.

logics, and involving agency from different societal corners — possibly
transforming current political and economic arrangements [20,92].
Taking these critiques as a starting point, the current understanding of
social innovation could be broadened along the following lines.

Towards public sector innovation: First, local governments can
be considered active players in social innovation, turning attention to
social innovations taking place in public sector or state spheres, or in-
itiated by public actors. The trend towards re-municipalisation of en-
ergy utilities means that municipalities take ownership of the energy
production and distribution, and establish enterprises and cooperatives
to get infrastructures (back) in public hands [93,94]. Driven by their
owners (e.g. left-wing progressive city governments), utility companies
(e.g. in Munich, Basel, Zurich) take the financial risks to invest in large-
scale pilot projects (e.g. geothermal heat, virtual power plants, district
batteries, early smart meter roll-outs etc.) [95,96]. In addition, (semi-)
public organisations, such as for example Dutch regional grid managers,
have been actively supporting and initiating projects and experiments
such as aggregators, neighbourhood batteries, household and commu-
nity demand response, or electric mobility (e.g. [97,98]). Local gov-
ernments also exert influence through local regulation, such as city-
level transport regulation or cantonal policies for energy in buildings in
Switzerland [99,100], raising funds at higher governmental levels
[101,102], engaging in public-civic-private partnerships [103],
creating experimentation spaces [104] or engaging in co-production
with citizens [102]. An example of the latter is the initiation of new
forms of collaboration and local governance around transitioning from
gas-based heating to renewable heating in Dutch neighbourhoods?®. In
Poland, ‘energy clusters’ are proposed as legal framework for commu-
nity-level production and trade. While these clusters assume active
roles for local government, local companies from different sectors, in-
cumbent energy companies, and research and development institutions
including universities, they allow only a limited role for individual ci-
tizens [105].

Towards business model innovation: Second, entrepreneurs of all
colours can also be considered active players in social innovation.
Doing so draws attention to the social innovation taking place in the
form of business model innovation [106,107]. Such business models
can be driven by community, public or market values or by a combi-
nation of those [108]. As an expression of the latter, hybrid organisa-
tions combine different institutional logics and goals [82,109] as well
as modes of governance [110]. Energy cooperatives are a prominent
example, since they combine a community logic aiming for social or
environmental impact with a market-driven for-profit orientation
[111]. Besides, community initiatives receive support from inter-
mediaries that come in different institutional forms [87] and participate
in collaborative projects or experiments with other agents such as
governments, municipalities, and businesses [112,113]. With his re-
search into Transition Town initiatives, Aiken [48] illustrates that while
community initiatives are celebrated as a bottom-up initiative of non-
state actors, they can also be considered as an extension of govern-
mental (energy transition) policies — thereby supporting governmental
goals.

Towards distributed agency, network governance and institu-
tional complexity: Third, moving away from a reductionist under-
standing that focuses on individual agency, social innovation could be
understood more broadly in terms of distributed agency, network
governance and institutional complexity. This would mean moving
beyond an understanding of the innovative agency of civil society ac-
tors, social entrepreneurs or policy entrepreneurs in isolation. It would
mean appreciating that they often act in relative institutional voids
[114] and have difficulty sustaining their operation. For example, given

2 See for example the ‘Paddepoel Energiek’ initiative in the City of Groningen
[151], the ‘DE Ramplaan’ initiative in the city of Haarlem [44], or Thermobello
in Culemborg [166].
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a lack of capacities (e.g. in terms of personnel, skills, leadership, and
finance) in the majority of community energy initiatives, intermediary
support mechanisms have been developed across European countries
[115]. The focus then comes to lie on these or similar support structures
affording and co-shaping this agency — the networks [91] and ecosys-
tems [53,116-118] that social innovation is embedded in and co-
shaped by. Many community energy initiatives, for example, are de-
pendent on traditional government bodies. Rather than acting in iso-
lation, they co-create public policies and local actions, and are involved
in public service delivery via co-production arrangements (e.g. [119]).
Such a relational understanding of social innovation acknowledges its
distributed, co-produced diffusion [57] while not neglecting the parti-
cular agency of those actors shaping a certain social innovation [120].
Instead, it allows zooming out to account for the broader fields that
social innovations are afforded by and in which social innovation actors
are embedded in, through concepts such as “action fields” [121] or
“arenas of development” [122].

We thus propose to broaden the focus on agency in social innova-
tion. This includes moving attention from outsiders of the system, such
as community energy collectives, towards considering that social in-
novation also emerges within and from actors in different societal
spheres such as public or private actors. We also proposed to broaden
the narrow focus on the agency of single individuals or organisations
towards embracing distributed agency in energy systems.

5. ‘Objects’ of innovation: Beyond ‘bolt-on’ activity towards socio-
material intertwinement

In instrumentalist understandings, social innovation serves as a so-
cial ‘bolt-on’ supporting the implementation of technological advances
[24]. This idea of social innovation as a complement to technological
innovation reflects what Moulaert and MacCallum [18] identified as the
‘practical stream’ of social innovation thought. Energy scholarship often
shares this social innovation understanding, when using social in-
novation to indicate societal relevance of technological research or
innovation (e.g. [123,124], or when framing it as a secondary form of
innovation that supports the implementation of technological advances.
In this view, social innovation is instrumental in establishing the social
acceptance of technologies diminishing implementation barriers (e.g.
[125]), and enabling learning, capacity building and increasing
awareness regarding new technologies [17,83,126-128]. This may re-
flect the more general tendency in innovation research programs to
invoke SSH perspectives as somewhat secondary add-on modules - that
serve to ensure smooth implementation of a technological innovation
[49].

Whilst usefully challenging instrumentalist appropriations of social
innovation, the ‘critical stream’ of social innovation thought tends to
continue the division between social and technological innovation. For
example, social innovation has been considered in rather antagonistic
fashion as a remedy of externalities (e.g. social inequality, ex-
pertocracy, environmental degradation) brought forward through
technological innovation [18]. Others have similarly accentuated the
narrow economic motivations driving much technological innovation —
evoking social innovation as a counter-hegemonic answer [25,46].
However, when importing social innovation into the context of energy
systems, part of these suspicions towards technological innovation will
have to be suspended: Whether as only incremental or more transfor-
mative innovation, it remains a principal medium of change. Moreover,
as theorised and empirically demonstrated in Science and Technology
Studies and in innovation sociology [129,130], innovation is always an
entanglement of social and technological aspects [131-133]. Focusing
on one to the detriment of the other obscures how they constitute each
other in processes of sociotechnical change. We concur that antag-
onistic views on the social/technological distinction should be avoided.
Meanwhile, the term social innovation can still serve as a meaningful
analytical entry point to understand energy systems as an interplay of
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social and technological — or more broadly, material — elements. Such
sensitivity to socio-material intertwinement also discloses how we can
move beyond a narrow ‘bolt-on’ understanding.

Towards innovations in social-material relations: First, in
technology-dominated energy systems, the term innovation generally
has a technological connotation, focusing on for example smart grid or
offshore wind park developments. However, energy systems also consist
of a wide range of established institutions, rules, policies, regulations,
power structure, norms, beliefs and practices — all of which need to
change profoundly to move towards more sustainable energy systems.
Adding the prefix ‘social’ to ‘innovation’ can add clarity in discussions,
shift attention to interactions between social and material innovations,
and highlight innovation in the very social-material relations that
prevail in society. It has been pointed out for example how social in-
novation provides a form of ‘repair’ of social and technological devel-
opments that are ‘out of sync’ [134]. For example, social innovations
such as collectively or municipally owned forms of energy production
could be considered a countermovement to the centralised power and
hierarchy of current incumbent energy systems. They seem to address
the excessive ‘delegation’ of agency onto the technologies, experts, and
system operators that manage energy on behalf of society [135].
Likewise, social innovation can be appreciated as a lens through which
to re-interpret the apparent technological innovations of the ‘En-
ergieWende’ in socio-material terms of ownership [136].

Towards instrumentalising technological innovation: Second,
the instrumentalist logic could also be inverted to consider technolo-
gical innovations as potential means of empowerment and as levers for
transformative change. This shift of emphasis, or re-assertion of
priority, would be in line with some of the ‘critical stream’ in social
innovation thought [18]. This view is particularly prominent in ana-
lyses of renewable energy prosumerism, community energy, energy
democracy, and energy justice (e.g. [58,60,137-140]). Here, technol-
ogies and infrastructures are essentially analysed as technological ‘bolt-
ons’ to programs of social innovation and institutional reform (e.g.
[20]). In the UK, advocates have argued that smart meters engage
consumers with their energy use. Through more frequent information
they effectuate ‘socially innovative’ processes of demand reduction,
faster switching between suppliers, energy cost reduction, energy lit-
eracy, and active participation in energy systems [141,142]. Such an
understanding does extend the instrumentalist logic, of course, and the
associated somewhat artificial separation of the social and the tech-
nological. These examples show how the distinction between techno-
logical and social innovations can support analytical precision, how-
ever. Inverting the intuitive instrumentality of the one to the other, the
interaction between innovation dimensions is captured with greater
depth (cf. [24]).

Towards social innovation as unintended side-effect: Third,
leaving instrumentalism behind, social innovation could be considered
as newly emerging social relations linked to ongoing technological
changes in energy systems, and thus as a rather accidental by-product
or unintended side-effect. Different from social ‘scripts’ [143] circum-
scribing the behaviours of users of PV panels, various forms of less
purposive and open-ended social re-scripting is introduced through
smart meters, battery technologies, blockchain applications and mi-
crogrids. The ‘material participation’ of citizens is changing [144] and
energy systems are transforming through wider ‘ecologies of partici-
pation’ [145]. Such ‘evolutionary drift’ understandings of social-mate-
rial relations stretch the social innovation concept considerably. When
considering changing social relations as emergent rather than purpo-
sive, effects of empowerment and disempowerment become blurred.
However, the various new social arrangements developing around
‘smart energy systems’ [146] can very well be compared with other
social innovation - even if they emerge as by-products. Moreover, the
‘critical stream’ of social innovation thought underlines that social in-
novation indicates a recursive introduction of new means and new ends
- a point fully taken up by this proposed broadening. Applied in energy
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systems, social innovation could be a useful concept through which to
grasp newly emerging behavioural repertoires and power relations such
as those associated with demand management, surveillance, cyber se-
curity and artificial intelligence.

We thus propose to move beyond considering social innovation as a
bolt-on activity to technological innovation. Three ways of broadening
are suggested: considering social innovation as innovation in social-
material relations, inverting the instrumentalist logic, and considering
social innovation as emergent by-product of technological change.

6. Intervention logics: Beyond mechanistic intervention logics
towards experimentalism

In the context of major energy transition challenges, the in-
strumentalist understanding takes social innovation to be an instrument
in the ‘energy systems toolbox’. As indicated by Schubert [134, p. 62],
especially EU policy documents are inclined towards this interpretation
along “...the engineering image of fixing social relations by employing
distinct social technologies”. The idea of social innovation as a tool
reflects a longstanding tradition of social engineering, and the idea that
“progress can be engineered or planned” [24, p. 383].

The underlying mechanistic intervention logic has been criticized
heavily. Swyngedouw [72] warned early on how claims to empower-
ment and self-organisation obscured the linkages of social innovation
with prevailing governmentalities. Lévesque [147] clarified its affinities
with the spirit of New Public Management. Others have pointed out
how social innovation rather revolves around horizontal, less control-
oriented modes of governing [47], and how an instrumentalist mind-set
quarrels with the pursuit of social innovation as a collective activity
[48]. Moulaert and MacCallum [18] also outline how squeezing social
innovation into a mechanistic intervention logic guided by managerial
notions of ‘best practices’, ‘upscaling’, ‘impact’, and ‘incentives’ has
given rise to a social innovation ‘industry’. The mechanistic interven-
tion logics extend well beyond those circles, however. Grassroots in-
itiatives and other subaltern actors can often be seen to reproduce vi-
sions of controlled, linear, and evidence-based transition trajectories
[48,148]. This testifies to the pervasiveness of linear, reductionist re-
presentations of transition pathways [149], and of preoccupations with
the ‘upscaling’ of social ‘niches’ [43]. Leaving those behind, we suggest
a broadening towards social innovation premised on alternative, more
experimentalist intervention logics.

Towards self-organisation and self-governance: First, there is the
already ongoing shift towards ‘self-organisation’ and ‘self-governance’
of energy [150,151] rather than control-oriented governance in energy
systems. This self-organisation comes in different forms and ranges
from ‘self-reliant citizens’ and ‘self-serving consumers’, to ‘energy au-
tarkic communities’ and ‘self-employed social entrepreneurs’. Citizens
buying back infrastructure such as in Hamburg [152], the move of
households and collectives producing their own energy [137,153] or
municipalities embarking on a 100% renewable path with locally pro-
duced energy are exemplifying this intervention logic. Self-organisation
and self-governance can be viewed from many angles: from a localist-
environmental perspective, which sees citizen self-governance as a way
to become less dependent from centralist, incumbent-led systems that
harm the environment and local interests, to a New Public Management
perspective, which sees citizen self-governance as an efficient way to
organise public service delivery in various domains, and avoid in-
efficient public sector spending. This ongoing shift in governance and
intervention logic evokes the typical turbulences of institutional mis-
match and change, as detailed in abundant SSH work on energy system
transformation. Whilst endorsed as socially innovative and enterprising
initiatives, community energy collectives have long struggled and still
do, to find favourable legislation sufficiently stable and permissive for
their business cases to become viable [80,106,154]. Given their de-
pendency on traditional government bodies, many community energy
initiatives co-create public policies or local actions and are involved in
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Table 1
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Broadened understandings of social innovation in energy along twelve considerations.

Narrow instrumentalist understanding

Broadened understanding

Normativity
® Limits social innovation to particular (desirable) social goals and outcomes
towards improving society
® Blends out uncertainties, dilemmas and contestations of social innovation practice

Agency
® Focuses on the agency of individuals or small collectives framed as outsiders to the
system; i.e. bottom-up, civil society or community-led innovative energy practices

‘Objects’ of innovation
® Values social innovation as a ‘bolt-on’ supporting the implementation of
technological advances
® Appreciates social innovation to establish the societal relevance and acceptance of
technologies

Intervention logics
® Appreciates social innovation as a tool in a broader energy systems toolbox
supporting planned incremental change
® Considers social innovation as being replicable and scalable

® Towards emancipatory structural change: acknowledges the need for structural change
for emancipation, equality and broader freedom.

® Towards sustainability-oriented structural change: acknowledges the need to address

underlying societal structures inhibiting more sustainable lifestyles.

Towards trade-offs, unintended consequences and ambiguities: acknowledges the

negotiated nature of social innovations in practice including the societal tensions and

paradoxes they address.

® Towards public sector innovation: acknowledges social innovations as originating from
and within the state and public sector.

® Towards business model innovation: highlights social innovations as originating from and
within market, business and private sector.

® Towards distributed agency, network governance and institutional complexity: appreciates
social innovations as involving multiple networked actors and as being afforded by the
multi-actor contexts they are embedded in.

® Towards innovations in social-material relations: highlights innovation in social-
material relations sustained through informal and formal rules, norms, values,
practices, narratives, scripts, etc.

® Towards instrumentalising technological innovation: considers technological innovations
as ‘bolt-on’ to programs of institutional reform, emancipation or transformation.

® Towards emergent social innovation: considers social innovation as by-product or
unintended side-effect of ongoing technological changes and thus as less purposive and
open-ended social re-scripting.

® Towards self-organisation and self-governance: directs attention to decentrally-
organised interventions of a distributed nature.

® Towards experimentation in context: appreciates social innovation as an experiment-
based form of system development.

® Towards counter-hegemonic change: acknowledges social innovation as involving
activities at the interstices between institutions that form alternatives to the dominant
political economy.

public-service delivery via co-production arrangements [119,155]. In
the end, considerations of security of supply, perceived system effi-
ciency but also the consistency of revenue from taxes, fees, and sur-
charges have been the leading considerations, at the cost of non-com-
mittal endorsements of self-organised and socially innovative energy
[156].

Towards experimentation in context: Second, beyond (or next to)
traditional preoccupations with upscaling, market penetration, sys-
tematic ‘roll-out’ and economies of scale, there is a growing openness to
experimentation and contextual solutions. There is not only an in-
creasing awareness that social innovations are developing in a context-
dependent manner, but also that they cannot be simply copied from one
city or nation state to another. This realisation has pervaded the con-
tinued quest for ‘best practices’ with an awareness of relevant differ-
ences in technology, local geographical/weather conditions, institu-
tional conditions, ownership cultures, etc., as well as accompanying
translation processes. It also creates room for intervention logics and
governance approaches that are of a more experimental nature
[157-161]. Witness to this move are policy experiments focusing on the
use of new technology within new governance arrangements. For ex-
ample, the legal experimentation by the Dutch government around
smart grid technology led to an Experimentation Decree in 2015 that
allowed for legal derogation of the Electricity law, to further experi-
ment with decentralised renewable electricity generation [162]. Other
examples include participatory experimental settings, such as living
labs, as a move away from public deliberation and engagement towards
more diverse forms of public participation in energy [163]. In this way,
social innovation in energy could be approached as an experiment-
based form of system development. However, such experimentation
does not start from a blank slate. The transformation will also involve
processes of bending or adapting inherited social relations of existing
systems.

Towards counter-hegemonic change: Third, social innovation

could be understood in line with various calls for empowering, trans-
formative, and counter-hegemonic social innovation. Such a ‘max-
imalist’ view of social innovation takes it as “deliberate prefiguring of
different ways of ordering society itself” [92, p. 51] and thus as in-
volving activities at the interstices between institutions that form al-
ternatives to the dominant political economy [20]. Social innovation in
this perspective is considered to be transformative to the extent that it
challenges, alters or replaces dominant formal and informal institutions
[30,35,76]. Moulaert and MacCallum [18] emphasise that such trans-
formation comes about through processes of empowerment, involving
hitherto marginalised groups in collective decision-making. Similar
moves towards emancipatory and transformative social innovation
have been made under the headings of energy democracy [60,164],
energy justice [58], and the opening up of ‘practices of justification’
[165].

There might be limits to such experimentalism-based intervention
logics in energy systems. It can be questioned how well intervention
logics based on principles of self-organisation, experimentation or
counter-hegemonic change sit with continued expectations of energy
security, energy efficiency, access to energy, affordability and consumer
satisfaction [1]. It is thus particularly questionable to which extent
social innovation thrusts against expertocracy are realistic and desir-
able in the context of energy systems. Whereas the ‘delegation’ of
agency to technologies, experts and systemcontrolling organisations
may have been excessive in certain aspects [135], societal demands for
accessible, reliable, affordable, clean and safe energy provision keep
reasserting evidence-based, control-oriented intervention logics. As a
result, these logics may remain a part of social innovation in energy
systems.

7. Conclusions and recommendations

In its recent uptake in energy research, practice and policy, narrow
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instrumentalist understandings of social innovation seem to be pre-
vailing. While we subscribe to the urgency of energy system transfor-
mation, we also emphasise that social innovation does not simply
provide the missing parts of the energy transition toolbox. Challenging
these narrow instrumentalist understandings of social innovation, we
propose translations of the concept that are based on the rich tradition
of critical SSH thinking in research on social innovation more general.
Consequently, we developed a broadened understanding of social in-
novation in energy along the four dimensions of normativity, agency,
‘objects’ of innovation, and intervention logics. Inherently, each of the
suggested broadened understandings — appreciating normative com-
plexity, multi-actor involvement, socio-material intertwinement and
experimentalism — carries recommendations for how to consider energy
system transformations differently.

At the heart of this broadened understanding are twelve concrete
considerations, as detailed at the right-hand side of Table 1. These
considerations can inform a broader imagination and strategizing of
structural changes in energy systems by energy research, practice, and
policy. To this end, the considerations can be followed separately or can
be combined. When combining them very ambitiously, the social in-
novation concept is obviously expanded towards a more than ‘max-
imalist’ (cf. [20]) strategy of energy system transformation. Results
would converge with the insights that energy systems are embedded in
broader systems-of-systems, intertwined with multiple societal issues
and elements of many social practices. It would lead to the awareness
that energy transitions can be an opportunity for rethinking society as a
whole. However, in doing so, one runs the risk of losing touch with the
practical needs, constraints and struggles that are also part of energy
system transformation. Whilst the shadow sides of excessive in-
strumentalisation have been abundantly discussed, one can also have
too little of it. Since we acknowledge the need for energy system
transformation, a certain degree of instrumentalisation is called for.
This brings us back to the constitution of social innovation as a concept
that gains its meaning through a co-production process involving re-
search, practice and policy.

To conclude, one could easily dismiss the concept of social in-
novation in its entirety for its instrumental uptake, but we hope to have
shown that critical-constructive engagement with the concept is very
well possible. Thus, rather than standing at the side-line and lamenting
its instrumentalisation, it seems worthwhile to appreciate the concept
as an entry-point for inserting SSH insights into energy research,
practice and policy more generally. As a category of innovation, it slots
in well with prevailing ways of making sense of energy matters. It has
the potential to act as a boundary object between disciplines and across
research, practice, and policy. Indeed, social innovation could be a
useful point of reference for SSH researchers who are keen to do more
to ‘open up’ what the social dimensions of energy systems (transfor-
mation) could be taken to mean. More generally, many efforts are
currently being done to enhance the role of SSH, and enrich one-sided
innovation paradigms [45,46]. After all, SSH insights need to be far
more embraced if governments are to achieve the increasingly ambi-
tious carbon targets being set. More critically considering social in-
novation is just one example of how this could be furthered.

Declaration of Competing Interest

The authors declare that they have no known competing financial
interests or personal relationships that could have appeared to influ-
ence the work reported in this paper.

Acknowledgements

The research leading to these results has received funding from the
European Union's Horizon 2020 research and innovation programme
under grant agreement No 764056, PROSEU, No 826025, Energy-

Energy Research & Social Science 70 (2020) 101689

SHIFTS, and No 837498, SONNET. The authors would like to thank the
three anonymous reviewers for their critical constructive comments.

References

1

European Commission, Energy Union Factsheet (MEMO/15/4485), Brussels,

2015.

[2] F.W. Geels, B.K. Sovacool, T. Schwanen, S. Sorrell, Sociotechnical transitions for
deep decarbonization, Science (80-.) 357 (6357) (2017) 1242.

[3] J. Rockstrom, O. Gaffney, J. Rogelj, M. Meinshausen, N. Nakicenovic,

H.J. Schellnhuber, A roadmap for rapid decarbonization, Science (80-.) 355
(6331) (2017) 1269.

[4] J.-F. Hake, W. Fischer, S. Venghaus, C. Weckenbrock, The German Energiewende —
History and status quo, Energy 92 (2015) 532-546.

[5] K. Baudisch, D. Fouquet, Germanys coal exit plan & #8211; a legal and political
outline on how Germany plans to phase out coal fired power stations by 2038,
Renewable Energy Law & Policy Review 9 (2) (2019) 45-59.

[6] G. de Vries, Public Communication as a Tool to Implement Environmental Policies,
Soc. Issues Policy Rev. (2019).

[7] C. Foulds, R. Robison, Mobilising the Energy-Related Social Sciences and

Humanities, in: C. Foulds, R. Robison (Eds.), Advancing Energy Policy: Lessons on

the integration of Social Sciences and Humanities, Palgrave Macmillan, Cham,

2018, pp. 1-11.

R.F. Hirsh, C.F. Jones, History’s contributions to energy research and policy,

Energy Res. Soc. Sci. 1 (2014) 106-111.

[9] C.A. Miller, A. Iles, C.F. Jones, The Social Dimensions of Energy Transitions, Sci.
Cult. (Lond) 22 (2) (2013) 135-148.

[10] B.K. Sovacool, What are we doing here? Analyzing fifteen years of energy scho-
larship and proposing a social science research agenda, Energy Res. Soc. Sci. 1
(2014) 1-29.

[11] B.K. Sovacool, et al., Integrating social science in energy research, Energy Res. Soc.
Sci. 6 (2015) 95-99.

[12] R.J. Hewitt, et al., Social Innovation in Community Energy in Europe: A Review of
the Evidence, Front. ENERGY Res. vol, (2019) 7.

[13] T. Hoppe, G. de Vries, Social innovation and the energy transition, Sustain 11 (1)
(2018).

[14] M. Mazzucato, Mission-Oriented research and Innovation in the European Union.
Luxembourg: Publications Office of the European Union, 2018.

[15] UK Government, “Global Innovation Fund,” 2014. [Online]. Available: https://
www.gov.uk/international-development-funding/global-innovation-fund.
[Accessed: 19-Dec-2019].

[16] G. Déci, E. Vasileiadou, A.C. Petersen, Exploring the transition potential of re-
newable energy communities, Futures 66 (2015) 85-95.

[17] A. Karvonen, Towards systemic domestic retrofit: A social practices approach,
Build. Res. Inf. 41 (5) (2013) 563-574.

[18] F. Moulaert, D. MacCallum, Advanced Introduction to Social Innovation, Edward
Elgar Publishing, Cheltenham and Northampton, 2019.

[19] A. Smith, T. Hargreaves, S. Hielscher, M. Martiskainen, G. Seyfang, Making the
most of community energies: Three perspectives on grassrootsinnovation, Environ.
Plan. A 48 (2) (2016) 407-432.

[20] R.M. Unger, “Conclusion: The Task of the Social Innovation Movement”, in New
Frontiers in Social Innovation Research, Palgrave Macmillan, New York, 2015.

[21] M. Edwards-Schachter, M.L. Wallace, ‘Shaken, but not stirred”: Sixty years of de-
fining social innovation, Technol. Forecast. Soc. Change 119 (2017) 64-79.

[22] M. Fougere, B. Segercrantz, H. Seeck, A critical reading of the European Union’s
social innovation policy discourse: (Re)legitimizing neoliberalism, Organization
24 (6) (2017) 819-843.

[23] R. Grimm, C. Fox, S. Baines, K. Albertson, Social innovation, an answer to con-
temporary societal challenges? Locating the concept in theory and practice,
Innovation 26 (4) (2013) 436-455.

[24] C. Schubert, Social Innovation; A New Instrument for Social Change? in:

W. Rammert, A. Windeler (Eds.), Innovation Society Today, Springer VS,
Wiesbaden, 2018, pp. 371-391.

[25] B. Jessop, F. Moulaert, L. Hulgérd, A. Hamdouch, L. Hulgard, and A. Hamdouch,
“Social Innovation Research. A New Stage in Innovation Analysis?,” in The
International Handbook on Social Innovation. Collective Action, Social Learning
and Transdisciplinary Research, no. September 2016, F. Moulaert, Ed. Edward
Elgar Publishing, 2013, pp. 110-130.

[26] J.M. Wittmayer, et al., Narratives of change: how social innovation initiatives
construct societal transformation, Futures (2019).

[27] F. Avelino, J. Grin, Beyond deconstruction. a reconstructive perspective on sus-
tainability transition governance, Environ. Innov. Soc. Transitions 22 (2017)
15-25.

[28] T. de Geus, J.M. Wittmayer, Social Innovation in the Energy Transition..
Examining diversity, contributions and challenges. Scoping Workshop Report.,
Cambridge, 2019.

[29] R.P. van der Have, L. Rubalcaba, Social innovation research: An emerging area of
innovation studies? Res. Policy 45 (9) (2016) 1923-1935.

[30] G. Cajaiba-Santana, Social innovation: Moving the field forward. A conceptual
framework, Technol. Forecast. Soc. Change 82 (1) (2014) 42-51.

[31] S. Jasanoff, The idiom of co-production, in: S. Jasanoff (Ed.), States of Knowledge:
The Co-production of Science and Social Order, Routledge, London, 2004, pp.
1-12.

[32] J.P. VoR, Performative policy studies: realizing ‘transition management’,
Innovation 27 (4) (2014) 317-343.

[33] G. Krlev, T. Einarsson, F. Wijkstrom, L. Heyer, and G. Mildenberger, The Policies

of Social Innovation: A Cross-National Analysis, Nonprofit Volunt. Sect. Q., p.

089976401986650, 2019.

[8


http://refhub.elsevier.com/S2214-6296(20)30264-4/h0010
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0010
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0015
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0015
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0015
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0020
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0020
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0025
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0025
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0025
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0030
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0030
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0035
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0035
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0035
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0035
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0040
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0040
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0045
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0045
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0050
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0050
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0050
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0055
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0055
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0060
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0060
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0065
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0065
https://www.gov.uk/international-development-funding/global-innovation-fund
https://www.gov.uk/international-development-funding/global-innovation-fund
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0080
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0080
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0085
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0085
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0090
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0090
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0095
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0095
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0095
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0100
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0100
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0105
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0105
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0110
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0110
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0110
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0115
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0115
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0115
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0120
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0120
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0120
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0130
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0130
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0135
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0135
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0135
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0145
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0145
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0150
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0150
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0155
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0155
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0155
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0160
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0160

J.M. Wittmayer, et al.

[34]

[35]
[36]
[37]

[38]

[39]

[40]
[41]
[42]

[43]

[44]

[45]
[46]

[47]

[48]
[49]
[501]

[51]

[52]

[53]

[54]
[55]

[56]

[571

[58]

[59]
[60]
[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

I. Harslgf, European Policy and Social Innovation, in Equiwelfare and social in-
novation : A European perspective. Sociologia Cambiamento e Politica Sociale, G.
Bertin and S. Campstrini, Eds. Milan: FrancoAngeli, 2015, pp. 107-121.

F. Avelino, et al., Transformative social innovation and (dis)empowerment,
Technol. Forecast. Soc. Change 145 (2019) 195-206.

J. Howaldt M. Schwarz Social Innovation: Concepts, research fields and interna-
tional trends 2010 Dortmund.

R. Murray, J. Caulier-Grice, G. Mulgan, The Open Book on Social Innovation, The
Young Foundation/NESTA, London, 2010.

K. McGowan, F. Westley, O. Tjornbo (Eds.), The Evolution of Social Innovation,
Edward Elgar Publishing, Building Resilience Through Transitions. Northampton,
2017.

G. Mulgan, S. Tucker, R. Ali, B. Sanders, “Social Innovation. What It Is, Why it
Matters and How It Can Be Accelerated (Working Paper, Skoll Centre for Social
Entrepreneurship).”, Oxford, 2007.

C. Foulds, T.H. Christensen, Funding Pathways to a Low-carbon Transition, Nat.
Energy 1 (7) (2016) 1-4.

Bundesministerium fiir Bildung und Forschung, Research and innovation that
benefit the people. The High-Tech Strategy 2025., Berlin, 2018.

G. Seyfang, A. Smith, Grassroots innovations for sustainable development:
Towards a new research and policy agenda, Env. Polit. 16 (4) (2007) 584-603.
B. Pel, R. Kemp, Between innovation and restoration; towards a critical-histor-
icizing understanding of social innovation niches, Technol. Anal. Strateg. Manag.
(2020) 1-13.

C. Acosta, M. Ortega, T. Bunsen, B. Koirala, A. Ghorbani, Facilitating Energy
Transition through Energy Commons: An Application of Socio-Ecological Systems
Framework for Integrated Community Energy Systems, Sustainability 10 (2)
(2018) 366.

S. de Saille, F. Medvecky, Innovation for a steady state: a case for responsible
stagnation, Econ. Soc. 45 (1) (2016) 1-23.

B. Godin, D. Vinck (Eds.), Critical studies of innovation, Edward Elgar Publishing,
Alternative approaches to the pro-innovation bias. Cheltenham, 2017.

M. Scott-Cato, J. Hillier, How could we study climate-related social innovation?
Applying Deleuzean philosophy to Transition Towns, Env. Polit. 19 (6) (2010)
869-887.

G. Taylor Aiken, Community as tool for low carbon transitions: Involvement and
containment, policy and action, Environ. Plan. C Polit. Sp. 37 (4) (2019) 732-749.
F. Moulaert, A. Mehmood, D. MacCallum, and B. Leubolt, Social innovation as a
trigger for transformations — the role of research, Luxembourg, 2017.

Vienna Decleration, Innovating Innovation by Research — 100 years after
Schumpeter, 2011.

J.-L. Laville, “L’économie sociale, I’entrepreneuriat social et 'innovation sociale,
une mise en perspective historique,” in La transformation sociale par I'innovation
sociale, J. L. Klein, A. Camus, C. Jetté, C. Champagne, and M. and Roy, Eds.
Montreal: Presses de I’ Université de Québec, 2016, pp. 13-20.

A. Smith, A. Stirling, Innovation, sustainability and democracy: An analysis of
grassroots contributions, J. Self-Governance Manag. Econ. 6 (1) (2018) 64-97.
B. Pel, J.M. Wittmayer, J. Dorland, M.S. Jgrgensen, Unpacking the social in-
novation ecosystem: an empirically grounded typology of empowering network
constellations, Innov. Eur. J. Soc. Sci. Res. (2019).

S. Flowers, Harnessing the hackers: The emergence and exploitation of Outlaw
Innovation, Res. Policy 37 (2) (2008) 177-193.

Bureau of European Policy Advisers, Empowering people, driving change Social
Innovation in the European Union, Luxembourg, 2011.

H.W. Franz, J. Hochgerner, J. Howaldt (Eds.), Challenge Social Innovation:
Potentials for Business, Social Entrepreneurship, Welfare and Civil Society,
Springer, Heidelberg, 2012.

A. Haxeltine, B. Pel, J.M. Wittmayer, A. Dumitru, R. Kemp, F. Avelino, Building a
middle-range theory of Transformative Social Innovation; theoretical pitfalls and
methodological responses, Eur. Public Soc. Innov. Rev. 2 (1) (2017) 1-19.

K. Jenkins, B.K. Sovacool, D. McCauley, Humanizing sociotechnical transitions
through energy justice: An ethical framework for global transformative change,
Energy Policy (2018).

M.J. Burke, J.C. Stephens, Energy democracy: Goals and policy instruments for
sociotechnical transitions, Energy Res. Soc. Sci. 33 (October) (2017) 35-48.

B. Van Veelen, Negotiating energy democracy in practice: governance processes in
community energy projects, Env. Polit. 27 (4) (2018) 644-665.

T. Bauwens, Explaining the diversity of motivations behind community renewable
energy, Energy Policy 93 (2016) 278-290.

T. Bauwens, J. Defourny, SOCIAL CAPITAL AND MUTUAL VERSUS PUBLIC
BENEFIT: THE CASE OF RENEWABLE ENERGY COOPERATIVES, Ann. PUBLIC
Coop. Econ., 88(2), SI, pp. 203-232, 2017.

V. Brummer, Community energy — benefits and barriers: A comparative literature
review of Community Energy in the UK, Germany and the USA, the benefits it
provides for society and the barriers it faces, Renew. Sustain. Energy Rev. 94
(2018) 187-196.

B. van Veelen, Making Sense of the Scottish Community Energy Sector-An
Organising Typology, Scottish Geogr. J. 133 (1) (2017) 1-20.

T. van der Schoor, H. van Lente, B. Scholtens, A. Peine, Challenging obduracy:
How local communities transform the energy system, Energy Res. Soc. Sci. 13
(2016) 94-105.

P. Dekker, E. Uslaner, Social Capital and Participation in Everyday Life, Routledge,
Abingdon: Galston WA, 2001.

V. Visser, W. De Koster, J. Van der Waal, Understanding (non-)participation in
citizens’ initiatives among the less educated: Exploring feelings of entitlement and
a taste for politics, Rotterdam, 2019.

J. Dias, M. Partidario, Mind the Gap: The Potential Transformative Capacity of
Social Innovation, Sustainability 11 (16) (2019) 4465.

G. Seyfang, A. Haxeltine, Growing grassroots innovations: exploring the role of
community-basedinitiatives in governing sustainable energy transitions, Environ.

[70]

[71]

[72]
[73]
[74]
[75]
[76]

[77]

[78]

[79]

[80]

[81]

[82]

[83]

[84]

[85]

[86]

[87]

[88]

[89]

[90]

[91]

[92]

[93]

[94]

[95]

[96]

[97]

[98]

[99]

[100]

[101]

[102]

[103]

Energy Research & Social Science 70 (2020) 101689

Plan. C-GOVERNMENT POLICY 30 (3) (2012) 381-400.

D. Gabaldén-Estevan, E. Pefialvo-Lopez, D.A. Solar, The Spanish turn against re-
newable energy development, Sustain. 10 (4) (2018) 1-16.

K. Reinsberger, T. Brudermann, S. Hatzl, E. Flei, A. Posch, Photovoltaic diffusion
from the bottom-up: Analytical investigation of critical factors, Appl. Energy 159
(2015) 178-187.

E. Swyngedouw, Governance innovation and the citizen: The Janus face of gov-
ernance-beyond-the-state, Urban Stud. 42 (11) (2005) 1991-2006.

R. Hiteva, B. Sovacool, Harnessing social innovation for energy justice: A business
model perspective, Energy Policy 107 (2017).

M. Arentsen, S. Bellekom, Power to the people: local energy initiatives as seedbeds
of innovation? Energy. Sustain. Soc. 4 (1) (2014) 2.

D. McCauley, R. Heffron, H. Stephan, K. Jenkins, Advancing Energy Justice: The
Triumvirate of Tenets, International, Energy Law Rev. 32 (3) (2013) 107-110.
A. Haxeltine, et al., Towards a TSI theory: a relational framework and 12 propo-
sitions, Transit Working Paper #16, 2017.

T. Brandsen, A. Evers, S. Cattacin, A. Zimmer, The Good, the Bad and the Ugly in
Social Innovation, in: T. Brandsen, A. Evers, S. Cattacin, A. Zimmer (Eds.), Social
Innovation in the Urban Context, Springer, Cham, 2016, pp. 303-310.

N. Antadze, F.R. Westley, Impact Metrics for Social Innovation: Barriers or Bridges
to Radical Change? J. Soc. Entrep. 3 (2) (2012) 133-150.

G. Verbong, F. Geels, The ongoing energy transition: Lessons from a socio-tech-
nical, multi-level analysis of the Dutch electricity system (1960-2004), Energy
Policy 35 (2) (2007) 1025-1037.

M. Oteman, H.J. Kooij, M.A. Wiering, Pioneering renewable energy in an eco-
nomic energy policy system: The history and development of dutch grassroots
initiatives, Sustain 9 (4) (2017).

G. Walker, P. Devine-Wright, Community renewable energy: What should it mean?
Energy Policy 36 (2) (2008) 497-500.

B. Huybrechts, H. Haugh, The Roles of Networks in Institutionalizing New Hybrid
Organizational Forms: Insights from the European Renewable Energy Cooperative
Network, Organ. Stud. 39 (8) (2018) 1085-1108.

N. Magnani, G. Osti, Does civil society matter? Challenges and strategies of
grassroots initiatives in Italy’s energy transition, Energy Res. Soc. Sci. 13 (2016)
148-157.

T. Bauwens, Analyzing the determinants of the size of investments by community
renewable energy members: Findings and policy implications from Flanders,
Energy Policy 129 (2019) 841-852.

C. Haggett, E. Creamer, J. Harnmeijer, M. Parson, E. Bomberg, “Community
Energy in Scotland: The Social Factors, for Success. Report for ClimateXChange,
Edinburgh”, 2013.

B. Warbroek, T. Hoppe, H. Bressers, F. Coenen, Testing the social, organisational,
and governance factors for success in local low carbon energy initiatives, Energy
Res. Soc. Sci. 58 (2019) 101269.

B. Warbroek, T. Hoppe, F. Coenen, H. Bressers, The Role of Intermediaries in
Supporting Local Low-Carbon Energy Initiatives, SUSTAINABILITY 10 (7) (2018).
N. Polman, et al., “Report D2. 1: Classification of Social Innovations for
Marginalized Rural Areas. In Deliverable of the project Social Innovation in
Marginalised Rural Areas, (SIMRA). Available online at:” (2017).

F. Avelino and J. M. Wittmayer, Transformative Social Innovation and its Multi-
Actor Nature, in Atlas of Social Innovation — New Practices for a Better Future, J.
Howaldt, C. Kaletka, A. Schroder, and M. Zirngiebl, Eds. Dortmund:
Sozialforschungsstelle, TU Dortmund University, 2018, 47-50.

J.A. Phills Jr., K. Deiglmeier, D.T. Miller, Rediscovering Social Innovation,
Stanford Soc. Innov. Rev. 6 (4) (2008) 34-43.

F. Avelino, A. Dumitru, C. Cipolla, I. Kunze, J. Wittmayer, Translocal empower-
ment in transformative social innovation networks, Eur. Plan. Stud. (2019) 1-23.
R. M. Unger, I. Stanley, M. Gabriel, and G. Mulgan, Imagination unleashed
Democratising the knowledge economy, no. 2019.

O. Wagner, K. Berlo, Remunicipalisation and foundation of municipal utilities in
the german energy sector: Details about newly established enterprises, J. Sustain.
Dev. Energy, Water Environ. Syst. 5 (3) (2017) 396-407.

T. Blanchet, Struggle over energy transition in Berlin: How do grassroots in-
itiatives affect local energy policy-making? Energy Policy 78 (2015) 246-254.

S. Miihlemeier, Grosse Stadtwerke—theoretische und empirische Exploration eines
besonderen Akteurs in der Energiewende Deutschlands und der Schweiz,
Zeitschrift fiir Energiewirtschaft 42 (4) (2018) 279-298.

S. Miihlemeier, A particular species” urban utility companies in Germany and
Switzerland, Netw. Ind. Q. 20 (2018) 3-8.

H. Brouwers, B. van Mierlo, Residential smart grid projects in the Netherlands: an
overview of energy systems and stakeholder’s and user’s involvement,
Wageningen, 2019.

A. Proka, “Buurtbatterij: A neighborhood battery and its impact on the Energy
Transition. Report, for TRAPESES.”, 2017.

J. Monstadt, Urban Governance and the Transition of Energy Systems:
Institutional Change and Shifting Energy and Climate Policies in Berlin, Int. J.
Urban Reg. Res. 31 (2) (2007) 326-343.

F. Kuhn, Die Energiewende aus kommunaler Perspektive, in Jahrbuch des
Foderalismus 2013: Foderalismus, Subsidiaritit und Regionen in Europa,
Européisches Zentrum fiir Foderalismus-Forschung Tiibingen (EZFF), Ed. Baden-
Baden: Nomos Verlagsgesellschaft mbH & Co. KG, 2013, pp. 15-30.

T. Hoppe, M.M. van den Berg, F.H.J.M. Coenen, Reflections on the uptake of cli-
mate change policies by local governments: facing the challenges of mitigation
and adaptation, Energy. Sustain. Soc. 4 (1) (2014) 8.

T. Hoppe, A. Graf, B. Warbroek, I. Lammers, I. Lepping, Local governments sup-
porting local energy initiatives: Lessons from the best practices of Saerbeck
(Germany) and Lochem (The Netherlands), Sustainability 7 (2) (2015)
1900-1931.

M. Heldeweg, M. Sanders, M. Harmsen, Public-private or private-private energy
partnerships? Toward good energy governance in regional and local green gas


http://refhub.elsevier.com/S2214-6296(20)30264-4/h0175
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0175
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0185
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0185
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0190
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0190
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0190
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0195
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0195
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0195
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0200
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0200
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0210
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0210
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0215
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0215
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0215
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0220
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0220
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0220
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0220
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0225
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0225
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0230
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0230
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0235
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0235
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0235
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0240
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0240
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0260
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0260
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0265
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0265
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0265
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0270
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0270
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0280
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0280
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0280
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0285
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0285
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0285
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0290
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0290
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0290
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0295
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0295
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0300
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0300
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0305
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0305
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0315
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0315
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0315
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0315
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0320
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0320
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0325
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0325
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0325
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0330
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0330
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0340
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0340
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0345
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0345
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0345
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0350
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0350
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0355
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0355
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0355
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0360
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0360
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0365
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0365
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0370
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0370
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0375
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0375
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0385
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0385
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0385
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0390
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0390
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0395
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0395
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0395
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0400
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0400
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0400
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0405
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0405
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0410
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0410
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0410
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0415
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0415
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0415
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0420
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0420
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0420
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0425
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0425
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0425
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0430
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0430
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0430
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0435
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0435
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0440
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0440
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0440
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0450
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0450
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0455
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0455
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0465
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0465
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0465
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0470
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0470
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0475
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0475
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0475
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0480
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0480
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0485
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0485
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0485
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0490
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0490
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0495
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0495
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0495
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0505
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0505
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0505
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0510
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0510
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0510
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0510
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0515
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0515

J.M. Wittmayer, et al.

[104]
[105]
[106]
[107]

[108]

[109]

[110]

[111]

[112]

[113]

[114]

[115]

[116]
[117]
[118]
[119]
[120]
[121]
[122]

[123]

[124]
[125]
[126]

[127]

[128]

[129]

[130]

[131]

[132]

[133]

[134]
[135]

[136]

projects, Energy. Sustain. Soc. 5 (1) (2015) 9.

V.C. Broto, H. Bulkeley, A survey of urban climate change experiments in 100
cities, Glob. Environ. Chang. 23 (1) (2013) 92-102.

M. Sottysik, Zalozenia Funkcjonowania Klastréw Energii, Zesz. Nauk. Wydz.
Elektrotechniki 53 (2017) 39-42.

D. Brown, S. Hall, M. Davis, Prosumers in the post subsidy era: an exploration of
new prosumer business models in the UK, Energy Policy 135 (2019) 110984.

A. Proka, M. Hisschemoller, D. Loorbach, Transition without conflict? Renewable
energy initiatives in the dutch energy transition, Sustain 10 (6) (2018).

D. Brown, S. Hall, M.E. Davis, What is prosumerism for? Exploring the normative
dimensions of decentralised energy transitions, Energy Res. Soc. Sci. 66 (2020)
101475.

T. Brandsen, P.M. Karré, Hybrid Organizations: No Cause for Concern? Int. J.
Public Adm. 34 (13) (2011) 827-836.

A. Manganelli, P. van den Broeck, F. Moulaert, Socio-political dynamics of alter-
native food networks: a hybrid governance approach, Territ. Polit. Gov (2019)
1-20.

T. Bauwens, B. Huybrechts, F. Dufays, Understanding the Diverse Scaling
Strategies of Social Enterprises as Hybrid Organizations: The Case of Renewable
Energy Cooperatives, Organ. Environ. (2019) p. 1086026619837126.

S. Miihlemeier, R. Wyss, C.R. Binder, Und Aktion! — Konzeptualisierung der Rolle
individuellen Akteurshandelns in sozio-technischen Transitionen am Beispiel der
regionalen Energiewende im bayerischen Allgdu, Zeitschrift fiir Energiewirtschaft
41 (3) (2017) 187-202.

S. Miihlemeier, Dinosaurs in transition? A conceptual exploration of local in-
cumbents in the swiss and German energy transition, Environ. Innov. Soc.
Transitions 31 (2019) 126-143.

J. Mair, I. Marti, Entrepreneurship in and around institutional voids: A case study
from Bangladesh, J. Bus. Ventur. 24 (5) (2009) 419-435.

B. Warbroek, T. Hoppe, Modes of Governing and Policy of Local and Regional
Governments Supporting Local Low-Carbon Energy Initiatives; Exploring the Cases
of the Dutch Regions of Overijssel and Fryslan, Sustainability 9 (1) (2017) 75.

J. Howaldt, C. Kaletka, A. Schroder, Social Entrepreneurs: Important Actors within
an Ecosystem of Social Innovation, Eur. Public Soc. Innov. Rev. 1 (2) (2016).

D. Domanski, C. Kaletka, Lokale Okosysteme sozialer Innovation verstehen und
gestalten, Soz Innov. Lokal gestalten (2018) 291-308.

C. Kaletka, M. Markmann, B. Pelka, Peeling the Onion. An Exploration of the
Layers of Social Innovation Ecosystems, Eur. Public Soc. Innov. Rev. 1 (2) (2016).
T. Hoppe, M. Miedema, A governance approach to regional energy transition:
Meaning, conceptualization and practice, Sustain. 12 (3) (2020) 1-28.

B. Pel, J. Dorland, J. Wittmayer, M.S. Jorgensen, Detecting Social Innovation
agency, Eur. Public Soc. Innov. Rev. 2 (1) (2017) 1-17.

N. Fligstein, D. McAdam, Toward a General Theory of Strategic Action Fields,
Sociol. Theory 29 (1) (2011) 1-26.

U. Jorgensen, Mapping and navigating transitions—The multi-level perspective
compared with arenas of development, Res. Policy 41 (6) (2012) 996-1010.

A.T. Chatfield, C.G. Reddick, Smart City Implementation Through Shared Vision of
Social Innovation for Environmental Sustainability: A Case Study of Kitakyushu,
Japan, Soc. Sci. Comput. Rev. 34 (6) (2015) 757-773.

X. Yuan, J. Zhang, An analysis of development mechanism of China’s smart grid.
International, J. Energy Econ. Policy 4 (2014) 198-207.

A. Bianchi, E. Ginelli, The social dimension in energy landscapes, City Territ.
Archit. 5 (1) (2018).

M. Isoda, et al., Teaching Energy Efficiency: A Cross-Border Public Class and
Lesson Study in STEM, Interact. Des. Archit. 35 (2017) 7-31.

S. Hatzl, S. Seebauer, E. Flei3, A. Posch, Market-based vs. grassroots citizen par-
ticipation initiatives in photovoltaics: A qualitative comparison of niche devel-
opment, Futures 78-79 (2016) 57-70.

A. Jerneck, L. Olsson, A smoke-free kitchen: initiating community based co-pro-
duction for cleaner cooking and cuts in carbon emissions, J. Clean. Prod. 60 (2013)
208-215.

B. Latour, Technology is society made durable, in: J. Law (Ed.), A Sociology of
Monsters: Essays on Power, Technology and Domination, Routledge, London,
1991, pp. 103-131.

T.J. Pinch, W.E. Bijker, The social construction of facts and artefacts: or how the
sociology of science and the sociology of technology might benefit each other, Soc.
Stud. Sci. 14 (3) (1984) 399-441.

H. Rohracher, Analysing the socio-technical transformation of energy systems, the
concept of sustainability transitions, in The Oxford Handbook of Energy and
Society, D. Davidson, M. Gross (Eds). New York: Oxford University Press, 2018.
N. Marres, Material Participation: Technology, the Environment and Everyday
Publics, Palgrave Macmillan UK, 2012.

F.W. Geels, From sectoral systems of innovation to socio-technical systems:
Insights about dynamics and change from sociology and institutional theory, Res.
Policy 33 (6-7) (2004) 897-920.

C. Schubert, Social innovations as a repair of social order, NOvation (2019) 40-66.
B. Pel, G. Wallenborn, T. Bauler, Emergent transformation games: Exploring social
innovation agency and activation through the case of the Belgian electricity
blackout threat, Ecol. Soc. 21 (2) (2016).

T. Moss, S. Becker, M. Naumann, Whose energy transition is it, anyway?
Organisation and ownership of the Energiewende in villages, cities and regions,

10

[137]
[138]

[139]

[140]
[141]
[142]

[143]

[144]

[145]

[146]

[147]

[148]

[149]

[150]

[151]

[152]

[153]
[154]

[155]

[156]

[157]

[158]

[159]

[160]

[161]
[162]

[163]

[164]
[165]

[166]

Energy Research & Social Science 70 (2020) 101689

Local Environ. 20 (12) (2015) 1547-1563.

L. Horstink, et al., Collective renewable energy prosumers and the promises of the
energy union: Taking stock, Energies 13 (2) (2020) 1-30.

S. Bellekom, M. Arentsen, K. van Gorkum, Prosumption and the distribution and
supply of electricity, ENERGY Sustain. Soc. vol, (2016) 6.

V. Brummer, Community energy — benefits and barriers: A comparative literature
review of Community Energy in the UK, Germany and the USA, the benefits it
provides for society and the barriers it faces, Renew. Sustain. Energy Rev. 94
(2018) 187-196.

S. Fuller, D. McCauley, Framing energy justice: perspectives from activism and
advocacy, ENERGY Res. Soc. Sci. 11 (2016) 1-8.

S. Darby, Smart metering: What potential for householder engagement? Build. Res.
Inf. 38 (5) (2010) 442-457.

B.K. Sovacool, P. Kivimaa, S. Hielscher, K. Jenkins, Vulnerability and resistance in
the United Kingdom’s smart meter transition, Energy Policy 109 (2017).

M. Akrich, The De-Scription of Technical Objects, in: W.E. Bijker, J. Law (Eds.),
Shaping Technology Building Society Studies in Sociotechnical Change, MIT Press,
Cambridge, MA and London, England, 2012, pp. 205-224.

N. Marres, J. Lezaun, Materials and devices of the public: an introduction, Econ.
Soc. 40 (4) (2011) 489-509.

J. Chilvers, H. Pallett, T. Hargreaves, Ecologies of participation in socio-technical
change: The case of energy system transitions, Energy Res. Soc. Sci. 42 (2018)
199-210.

J. Naus, B.J.M. van Vliet, A. Hendriksen, Households as change agents in a Dutch
smart energy transition: On power, privacy and participation, Energy Res. Soc. Sci.
9 (2015) 125-136.

B. Lévesque, Social innovation in governance and public management systems:
toward a new paradigm?, in The international handbook on social innovation:
collective action, social learning and transdisciplinary research., F. Moulaert, D.
MacCallum, A. Mehmood, and A. Hamdouch, Eds. Cheltenham and Northampton:
Edward Elgar Publishing, 2013, pp. 25-39.

A. Stirling, Knowing Doing Governing: Realizing Heterodyne Democracies, in:

J. VoB3, R. Freeman (Eds.), Knowing Governance: The Epistemic Construction of
Political Order, Palgrave Macmillan, Basingstoke, 2016, pp. 259-286.

A. Stirling, How deep is incumbency? A ‘configuring fields’ approach to redis-
tributing and reorienting power in socio-material change, Energy Res. Soc. Sci. 58
(2019) 101239.

F. Avelino et al., The (self-) governance of community energy: Challenges & pro-
spects, Rotterdam, 2014.

M. Hasanov, C. Zuidema, The transformative power of self-organization: Towards
a conceptual framework for understanding local energy initiatives in The
Netherlands, Energy Res. Soc. Sci. 37 (2018) 85-93.

S. Becker, M. Naumann, T. Moss, Between coproduction and commons: under-
standing initiatives to reclaim urban energy provision in Berlin and Hamburg,
Urban Res. Pract. 10 (1) (2017) 63-85.

GfK Belgium Consortium, “Study on ‘Residential Prosumers in the European
Energy Union’ JUST/2015/CONS/FW/C006/0127,” Brussels, 2017.

A. Wierling, et al., Statistical evidence on the role of energy cooperatives for the
energy transition in european countries, Sustainability 10 (9) (2018) 3339.

M. de Bakker, A. Lagendijk, M. Wiering, Cooperatives, incumbency, or market
hybridity: New alliances in the Dutch energy provision, Energy Res. Soc. Sci. 61
(2020) 1-11.

H.-J. Kooij, A. Lagendijk, M. Oteman, Who beats the Dutch tax department?
Tracing 20 years of niche-regime interactions on collective solar PV production in
The Netherlands, Sustain 10 (8) (2018).

L. Coenen, R. Raven, G. Verbong, Local niche experimentation in energy transi-
tions: A theoretical and empirical exploration of proximity advantages and dis-
advantages, Technol. Soc. 32 (4) (2010) 295-302.

S. Laakso, A. Berg, M. Annala, Dynamics of experimental governance: A meta-
study of functions and uses of climate governance experiments, J. Clean. Prod. 169
(2017) 8-16.

M. Hildén, A. Jordan, D. Huitema, Special issue on experimentation for climate
change solutions editorial: The search for climate change and sustainability so-
lutions - The promise and the pitfalls of experimentation, J. Clean. Prod. 169
(2017) 1-7.

F. Sengers, A.J. Wieczorek, R. Raven, Experimenting for sustainability transitions:
A systematic literature review, Technol. Forecast. Soc. Change 145 (2019)
153-164.

D. Loorbach, “Transition Management for Sustainable Development: A
Prescriptive, Complexi...: Governance 23 (1) (2010) 161-183.

I. Lammers, L. Diestelmeier, Experimenting with law and governance for decen-
tralized electricity systems: Adjusting regulation to reality? Sustain 9 (2) (2017).
H. Pallett, J. Chilvers, T. Hargreaves, Mapping participation: A systematic analysis
of diverse public participation in the UK energy system, Environ. Plan. E Nat. Sp. 2
(3) (2019) 590-616.

M.J. Burke, J.C. Stephens, “Political power and renewable energy futures: A cri-
tical review”, Energy Res, Soc. Sci. 35 (2018,) 78-93.

A. stirling, Transforming power: Social science and the politics of energy choices,
Energy Res. Soc. Sci. 1 (2014) 83-95.

G. Verschuur, Thermo Bello: energie voor de wijk — Nieuwe Nuts in de praktijk,
2010.


http://refhub.elsevier.com/S2214-6296(20)30264-4/h0515
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0520
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0520
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0525
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0525
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0530
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0530
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0535
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0535
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0540
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0540
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0540
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0545
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0545
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0550
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0550
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0550
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0555
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0555
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0555
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0560
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0560
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0560
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0560
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0565
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0565
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0565
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0570
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0570
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0575
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0575
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0575
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0580
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0580
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0585
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0585
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0590
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0590
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0595
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0595
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0600
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0600
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0605
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0605
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0610
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0610
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0615
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0615
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0615
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0620
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0620
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0625
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0625
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0630
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0630
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0635
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0635
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0635
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0640
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0640
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0640
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0645
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0645
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0645
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0650
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0650
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0650
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0660
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0660
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0665
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0665
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0665
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0670
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0675
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0675
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0675
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0680
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0680
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0680
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0685
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0685
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0690
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0690
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0695
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0695
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0695
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0695
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0700
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0700
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0705
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0705
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0710
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0710
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0715
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0715
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0715
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0720
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0720
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0725
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0725
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0725
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0730
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0730
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0730
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0740
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0740
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0740
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0745
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0745
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0745
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0755
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0755
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0755
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0760
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0760
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0760
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0770
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0770
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0775
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0775
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0775
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0780
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0780
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0780
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0785
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0785
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0785
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0790
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0790
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0790
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0795
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0795
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0795
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0795
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0800
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0800
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0800
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0805
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0805
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0810
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0810
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0815
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0815
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0815
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0820
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0820
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0825
http://refhub.elsevier.com/S2214-6296(20)30264-4/h0825

	Beyond instrumentalism: Broadening the understanding of social innovation in socio-technical energy systems
	Introduction: The rise of social innovation in energy systems research
	Social innovation: Interpretations and applications
	Social innovation – A mobile concept
	Instrumental uptake in energy systems
	Beyond narrow instrumentalism

	Normativity: Beyond improvement towards normative complexity
	Agency: Beyond heroic outsiders towards multi-actor involvement
	‘Objects’ of innovation: Beyond ‘bolt-on’ activity towards socio-material intertwinement
	Intervention logics: Beyond mechanistic intervention logics towards experimentalism
	Conclusions and recommendations
	Declaration of Competing Interest
	Acknowledgements
	References




