Energy Research & Social Science 111 (2024) 103480

FI. SEVIER

Energy Research & Social Science

Contents lists available at ScienceDirect

journal homepage: www.elsevier.com/locate/erss

Original research article

Check for

Acceptance dynamics of innovation diffusion: A heuristic framework for o
analysing actor reorientations in sustainability transitions

Cristian Pons-Seres de Brauwer

Institute for Economy and the Environment, University of St. Gallen (IWO-HSG), Miiller-Friedbergstrasse 6/8, 9000 St. Gallen, Switzerland
INE Institute for Sustainable Development, ZHAW School of Engineering, Zurich University of Applied Sciences, Technoparkstrasse 2, 8400 Winterthur, Switzerland

ARTICLE INFO

Keywords:

Heuristic framework
Social acceptance
Renewable energy
Innovation diffusion
Sustainability transitions
Actor reorientations

ABSTRACT

The accelerated decarbonisation of energy systems entails a drastic increase in the diffusion rate of renewable
energies. The adoption of ambitious policy mixes to this end faces a number of key challenges related to the
resistance of multiple actors against the disruptive changes that such an acceleration entail. Policy-driven
innovation diffusion efforts will thus require the sustained support and commitment from numerous stake-
holders holding conflicting positions over disruptive processes of renewables’ innovation diffusion. Yet despite
its multistakeholder and processual character, empirical analyses on the social acceptance of renewables’
innovation remain skewed towards static examinations of one specific actor group anchored in one particular
point in time and location, omitting the interrelations across acceptance dimensions inherent in multistakeholder
processes of innovation diffusion. To address these shortcomings, this paper introduces a novel heuristic
framework on the acceptance dynamics of innovation diffusion processes as a key element to guide the exam-
ination of actor inertia and reorientation dynamics — depth, breadth, speed and directionality — over the diffusion
of environmental innovations. Based on suggested framework applications, the paper outlines several implica-
tions for future research cutting across social acceptance and actor reorientations within sustainable energy

transitions.

1. Introduction

Net-Zero objectives by mid-century will require an unprecedented
acceleration of the pace of system decarbonisation across various sectors
including energy, transport, industry, and buildings [1]. This entails a
drastic increase in the diffusion of renewable energy (RE) and other
environmental innovations at a speed and scale consistent with
increasingly ambitious climate and energy targets to stay within a 1.5C°
global warming threshold [2]. This will in turn demand a comprehen-
sive set of ambitious policy mixes, the adoption of which faces numerous
key challenges related to the resistance of various actor groups against
the disruptive changes that such an acceleration entail [3]. Examples are
plentiful. They include, for instance, energy utilities litigating against RE
support schemes [4,5], or energy-intensive consumers lobbying against
carbon pricing schemes due to regressive distributional effects under-
mining industrial competitiveness [6]. Opposition from market in-
cumbents is coupled with contestation from other mainstream actors.
These include neighbourhood associations protesting against disruptive
landscape changes from the deployment of ever-bigger wind farms [7],

town residents confronting local government authorities against
mandatory installation of building-integrated solar thermal heating due
to high acquisition costs [8], labour unions of coal mining/power
workers demonstrating against phase-out policies for fear of massive job
losses [9,10], or policymakers backtracking from banning internal
combustion engine vehicles due to overwhelming pressure from car
manufacturers [11].

These examples illustrate how the policy-driven decarbonisation of
national economies will require the sustained support, commitment, and
‘buy-in’ from a wide range of actors holding disparate and, at times,
conflicting positions over disruptive processes of socio-technical system
transformation [12]. As such, they all point to the notion of ‘acceptance’
as a common underlying factor characterising the various positions and
strategies adopted by different actor groups holding a stake in the
policy-driven diffusion of renewables’ innovations. Just transition pol-
icies will therefore need to strike a delicate balance between disrup-
tiveness and acceptance in the acceleration of sustainability transitions
[13].

On this note, the mobilisation of different disciplinary literatures has
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been highlighted as an important leverage point to systematically
examine reorientation processes of different actor groups' towards the
diffusion of environmental innovations and broader system reconfigu-
rations [14-16]. As elaborated by Geels and Turnheim [17], ‘reor-
ientation’ refers to substantive shifts of an actor’s views, perceptions,
preferences, attitudes, intentions, behaviours, practices, resources, and/
or support from the existing system towards emerging niche in-
novations. Their definition closely resonates with the notion of social
acceptance as “a favourable or positive response (including attitude,
intention, behaviour and — where appropriate — use) relating to a pro-
posed or in situ technology or socio-technical system, by members of a
given social unit (country or region, community or town and household,
organization)” [18]. Given the significant overlap in the characterisa-
tion of reorientation and acceptance across literatures, a systematic ex-
amination of actor reorientation dynamics — depth, breadth, speed and
directionality — would demand greater analytical attention to the
changing roles (i.e. positions, strategies) of actors in their attempts to
shape innovation trajectories in line with their respective interests
[19-21]. This would in turn require to systematically map and trace
qualitative shifts in their relative acceptance as the diffusion process
unfolds.

To address these considerations, this article mobilises key insights
from the literature on the social acceptance of RE innovations, a research
area cutting across the diffusion of technological innovations and the
study of energy and policy from various social scientific standpoints
[22]. Acceptance phenomena have been examined through multiple
disciplinary perspectives to address different aspects of the ‘social side’
of renewables’ innovations [23]. Yet despite this multidisciplinary
repertoire, there have been limited efforts to operationalise the concept
of ‘social acceptance’ from a systems-level, socio-technical transitions
perspective [24]. The resulting gap reflects one important shortcoming.
That is, with abounding ‘snapshot’ analyses of individual preferences,
behaviours, and responses captured at one specific point in time and
location, empirical analyses tracing the dynamics of multiple actor re-
sponses and positions co-evolving over time with respect to processes of
renewables’ innovation diffusion remain comparatively scarce [25,26].
Notwithstanding a small number of analyses addressing shifts in indi-
vidual perceptions within delimited timeframes — typically involving
different phases of a project development or policymaking procedure —
the literature has mostly consolidated around empirical studies for-
warding a rather individualised and static treatment of acceptance
phenomena [27]. Despite calls for more longitudinal studies showcasing
the temporalities of dynamic (i.e. changing) acceptance processes over
longer timelines [28,29], little efforts have been invested thus far to
capture the inherently processual character of acceptance phenomena —
particularly as a historical progression of energy system transformation
enacted through bundles of renewables’ innovation diffusion processes”
[30,31].

To address this shortcoming, this article introduces a novel heuristic
framework to guide empirical analyses on the temporal dynamics of
changing acceptance positions from different stakeholders. This stands
as a key element to better understand actor inertia and reorientation
processes over the diffusion of environmental innovations® and broader
sustainability transitions. By incorporating the scarcely addressed ele-
ments of ‘time’ and ‘change’ in the examination of dynamic acceptance

! E.g., incumbent firms, policymakers, mainstream consumers, wider publics,
etc.

2 See [84] for an exception.

3 While typically focusing on renewable energy technologies (RETs) and
related energy infrastructure, social acceptance research also examines other
sustainability challenges and environmental innovations such as waste man-
agement practices, climate change adaptation strategies, or water treatment
processes, among others [88]. The term ‘environmental innovations’ captures
this wider range of technology/practice innovations.
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phenomena, the framework provides a more rounded appreciation of
the often-omitted interrelations between acceptance dimensions. In
doing so, the temporal character of social acceptance is brought to the
forefront as a constitutive element of actor reorientation processes
shaping the diffusion trajectories of environmental innovations.

The remainder of this article is structured as follows: Section 2 re-
views a selective number of conceptual premises on the social accep-
tance of RE innovation and derives a number of key insights. These are
then mobilised in Section 3 to inform the development of a novel heu-
ristic framework addressing the acceptance dynamics underlying actor
reorientation processes over the diffusion of environmental innovations.
Section 4 outlines the advantages from potential framework applications
and suggests a number of implications for future research at the inter-
section between social acceptance and actor reorientations within sus-
tainable energy transitions. Section 5 concludes.

2. Social acceptance of renewables’ innovation: an overview of
conceptual contributions

This section provides a ‘narrative’ review of various conceptualisa-
tions on the social acceptance of renewables’ innovation. From this, a
number of key insights are elaborated, which are then repurposed as the
building blocks of the heuristic framework introduced later on. The
choice to conduct a ‘narrative’ review is motivated from its reported
superiority in providing a concise and targeted synthesis of a literary
corpus, or a subset of it, within a particular research area [32,33]. This
stands in contrast to a ‘systematic’ review, the aim of which is to provide
a comprehensive and replicable summary of the state of the art on a
well-defined issue or research topic [34]. A narrative review thus lessens
the need for an exhaustive and replicable approach to article sampling,
allowing instead to elaborate more in-depth qualitative insights [34].
This does not necessarily undermine its validity or usefulness, particu-
larly when conducted with the objective to synthesize concepts from a
variety of disciplines and distil them into inductive conjectures [32,33].

2.1. Acceptance dimensions and levels of aggregation

As a research area, social acceptance emerges as an attempt to better
understand the seemingly contradictory relationship between a) the
ample and consistent societal support for RE technologies (RETs), and b)
the recurrent opposition from local constituencies against actual project
developments [35]. To better understand this ‘social gap’ [36], this
multidisciplinary research area investigates the various preferences,
motivations, attitudes, and behaviours shaping different actors’ (re)ac-
tions towards the development of renewable energies and related
infrastructure” [37]. While numerous empirical studies have captured
different aspects of acceptance phenomena, the literature has been
greatly influenced by Wiistenhagen et al.’s [38] three-dimensional
conceptualisation of community, market, and socio-political accep-
tance. The so-called acceptance ‘triangle’ has provided conceptual
grounding and empirical tractability to the complex relationships be-
tween RE innovations and their societal embeddedness [24]. Each
dimension implicitly sharpens the scope of analysis by delimiting the
samples of relevant stakeholders and their responses under a specific
level of aggregation — e.g. operating unit,” geographic scale,” gover-
nance level,” market segment,® etc. [39].

The ‘community’ dimension of social acceptance typically de-
marcates the level of analysis within localised settings, with empirical

4 E.g., overhead transmission lines, underground power cables, electrical
substations, etc.

5 Household, firm, project, etc.

6 Micro, meso, macro.

7 Neighbourhood, municipality, province, region, country, etc.

8 Niche, early adopters, mass consumption, etc.
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examinations covering the responses of individual citizens (e.g. town
residents, farmers), local authorities (e.g. municipalities), and other
community organisations (e.g. neighbourhood associations, local wild-
life conservation trusts) to specific RE project developments and their
distributive impacts across local constituencies [40]. The ‘market’
dimension tends to broaden the analytical scope to consider a wider set
of financial and end-use characteristics of a RET in general and for more
geographically dispersed subsets of market actors. Correspondingly,
market acceptance addresses the various drivers influencing the adop-
tion patterns of RETs by a wider mass of end-users, as well as factors
shaping energy-related investments from different market actors such as
utility companies, financial institutions, or project developers [41].
Market acceptance can therefore be disaggregated into a demand-side
(consumer acceptance) and a supply-side (investor acceptance).

Alike its market counterpart, socio-political acceptance can be dis-
aggregated into a ‘public’ and a ‘policy’ component. Public acceptance
captures acceptance phenomena “on the broadest, most general level” of
aggregation [38]. It showcases the state of public opinion from the wider
population in a country over different RETs and/or policies promoting
their uptake. On the other hand, policy acceptance targets more
explicitly the contestations of different stakeholders with political
salience over the policymaking process — e.g., consumer/industrial as-
sociations, labour unions, regulatory authorities, political parties, lob-
byists, etc. Policy acceptance thus reflects “the politics behind policies”
promoting the uptake of RETs across national jurisdictions [39].

2.2. Narrowing the scope towards actor-centric perspectives: objects,
subjects, and acceptance as a precursor of purposive action

This tri-dimensional framework has been progressively com-
plemented by other conceptualisations targeting specific accepts of re-
newables’ acceptance more exclusively. Within the market dimension,
Hampl and Wiistenhagen [42] elaborate a conceptual framework to
capture the cognitive elements of ‘risk perceptions’ and ‘return expec-
tations’ shaping investment decision-making on utility-scale wind pro-
jects. Their framework provides a theoretical basis to elucidate the
influence of subjective assessments shaping investor acceptance, which
they define as “financiers’ decisions to invest in innovative technologies
or projects” (p. 574). Importantly, their conceptualisation foregrounds
the notion of ‘acceptance’ as a necessary precondition to willingly
engage in the development of a RE innovation. As such, it forwards a
specific understanding of acceptance as a prerequisite for purposive action.
In their use case, this translates into the ‘willingness to invest’ in the
development of a wind power project driven by an expected financial
return and reflecting different perceived risk factors.

Similarly, within the socio-political dimension Dermont et al. [43]
outline an analytical framework targeting the acceptance of political
actors over the design and implementation of specific RE policies across
different stages of the legislative process. From this, they elaborate a
step-wise analytical protocol to specifically examine policy acceptance.
This consists of: i) explicitly determining the unit of analysis or object of
acceptance (e.g. investment subsidy, phase-out programme), ii) identi-
fying the relevant actor groups or acceptance subjects holding a stake in
the design of the policy in question as well as on the outcomes from its
implementation (e.g. energy utilities, RE developers, consumer associ-
ations, labour unions), and iii) specifying actor strategies to reveal their
stance of support/contestation — that is, their acceptance positions — along
different stages of the legislative cycle. Importantly, the authors align
with Hampl and Wiistenhagen’s [42] notion of ‘acceptance’ as a pre-
requisite for purposive action by defining it as an “antecedent condition”
for successful policy realisation (p. 361).

Both propositions resonate with Kraeusel and Most’s [44] con-
ceptualisation of acceptance as an actor’s positive stance towards an
issue, object, or procedure which predisposes it to enact a corresponding
behaviour of endorsement, approval, or support. An actor’s attempts to
influence the policymaking process therefore reflect its level of
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acceptance over the specific policy in question as well as over the pol-
icy’s target RET [45,46]. Its policy-shaping efforts represent the
outcome of a prior decision to act or respond in a certain way. The de-
cision to act/respond is itself the outcome of a previously defined po-
sition adopted over a particular process — namely the policy-driven
diffusion of an environmental innovation® [47]. It is this predefined po-
sition what embodies an actor’s actual acceptance towards the diffusion of an
environmental innovation, which is then manifested through certain actions,
strategies, and behaviours. Hence, elucidating an actor’s level of accep-
tance (and its corresponding reorientation) towards an environmental
innovation entails appraising the various (re)actions, strategies, and
behaviours manifested in relation to the policies shaping its diffusion.

2.3. Broadening the scope towards system-level perspectives:
conditionality and comparability

Complementing these more focalised frameworks, other contribu-
tions have broadened the conceptual lens to capture a wider range of
macro-level factors underlying acceptance phenomena. While main-
taining the tri-dimensional logic, Sovacool and Lakshmi-Ratan [48]
introduce the notion of ‘acceptance conditions’ as a set of key criteria
required to support the uptake of RETs across national jurisdictions.
They note that such factors need to be met holistically — that is, across
different contexts and by multiple actor groups - in order to engender
supportive environments that accelerate RET diffusion across national
energy systems. On this note, Upham et al. [18] outline various
‘acceptance levels’ through which to compare different actor responses
based on the scale of aggregation (macro, meso, micro level) and the
object under consideration (RET, energy infrastructure, on-site appli-
cation). Their framework resonates with that of Bout et al. [49], as they
both emphasize the cross-scalar nature of acceptance dimensions oper-
ating across different layers of governance. When taken together, these
conceptualisations shed light on the qualities of ‘conditionality’ and
‘comparability’ characterising the widespread acceptance required to
uphold disruptive processes of socio-technical system transformation.

‘Conditionality’ refers to the fact that while some characteristics of a
RET might be welcomed and endorsed by any given individual or actor
group (e.g. clean energy at low prices, high investment returns, potential
for self-consumption), the energy infrastructure required to enable the
on-site application of the RET in question might be at the same time
discredited or rejected by that same stakeholder (e.g. shadow flickering
from wind turbines, property devaluation) [49]. This can result in par-
tial acceptance and potentially limited uptake [49]. The notion of
conditionality thus points towards a wider range of acceptance positions
existing between the binary extremes of support-rejection.

‘Comparability’ reflects the fact that while some market actors and/
or policymakers might strongly support the deployment of RETs, this
might be an insufficient lever to foster mass-scale deployment when
juxtaposed against the positions of resistance, contestation, or outright
rejection commonly held across numerous local constituencies against
utility-scale project developments [50,51]. The conditional acceptance
from different stakeholders therefore needs to be made comparable in
order to aggregate an overall societal acceptance within any given na-
tional jurisdiction.

‘Conditionality’ and ‘comparability’ highlight the fact that support
from some actor groups within a specific dimension or governance level
is a necessary yet individually insufficient lever to promote the accel-
erated uptake of renewables on its own merit. Only if a substantial level
of acceptance is obtained by a sufficient number of actors and across all
acceptance dimensions can the system-wide diffusion of RE innovations

9 The focus example used here is the diffusion of environmental innovations.
However, other focal processes instrumental in purposive system change to-
wards sustainability (e.g. phase out of carbon-emitting energy technologies)
could also be used to illustrate the same line of argument elaborated here.
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unfold at a pace and scale consistent with today’s energy decarbon-
isation challenge [48]. From a sustainability transitions perspective, this
entails addressing the persistent resistance of regimes against niche in-
novations such that a critical mass of support is obtained; which can in
turn facilitate societal tipping points and accelerate the diffusion process
[52,53]. It entails steering a sufficient number of incumbent and
mainstream actors to reorient their behaviours, strategies and resources
towards a jointly held stance of endorsement, support, and proactive
participation [17,31,54].

Empirically, investigating actor inertia and reorientation dynamics
would demand to systematically map, trace, and compare changes in
their acceptance positions along the diffusion curve of the environ-
mental innovation under consideration. Conceptually, it would require
more comprehensive frameworks that can better capture (beyond
merely noting) technology-policy interdependence as perceived through
the singular standpoints of different actor groups over time. This could
in turn facilitate longitudinal comparisons of different acceptance pro-
cesses unfolding in parallel yet at different speeds and in disparate
directions.

3. Acceptance dynamics of innovation diffusion: a framework
for analysing actor reorientation processes

Based on the insights elaborated above, this section introduces a
novel heuristic framework to capture the temporality and interdepen-
dence of dynamic acceptance phenomena. Building on the notion that
acceptance stands as a precursor of purposive action, the framework
provides a conceptual resource to guide and structure the empirical
examination of actor inertia and reorientation processes over the policy-
driven diffusion of environmental innovations. It does so by facilitating
an operational interface to map, trace, and compare qualitative shifts in
the acceptance positions of different actor (groups) co-evolving over
time. The framework is therefore most useful when employed as an
‘ordering device’ [55] for the systematic examination of actor reor-
ientation dynamics — depth, breadth, speed and directionality — towards
the diffusion of environmental innovations.

3.1. Depth: to what extent?

Depth refers to the level or degree of reorientation realised by any
given actor(s) under consideration. It is the answer to the question: “to
what extent (or how much) has an actor(s) reoriented its acceptance
position(s)?”. As noted in Section 2.3, different actors often showcase a
partial level of acceptance for — and thus a limited depth of reorientation
towards — an environmental innovation due to the fact that some of its
characteristics are readily endorsed while others are discredited.
Correspondingly, all other things being equal, the greater the level of
acceptance, the deeper the depth of actor reorientation. Opposedly, the lower
the level of acceptance, the further the extent of actor inertia. When
aggregated at the regime- or industry-level of analysis, the deeper the
depth of incumbent/mainstream actor reorientations, the greater the extent of
regime reconfiguration and potential for system transformation [15,56].

To reflect and operationalise this axiom, the framework moves past
binary assessments of single object support/rejection and instead allows
to calibrate a more granular scale of acceptance positions. At one extreme,
an actor’s position can be drastically in favour of an environmental
innovation. Arguably, this would be manifested as a strategy to proac-
tively support its diffusion and act accordingly. This can include seeking
out communities of like-minded actors to establish experimental niches
and foster entrepreneurial ecosystems around it [57], orchestrating
marketing campaigns that highlight the innovation’s environmental
attributes to different publics [58], or calibrating municipal ordinances
that facilitate localised diffusion [59], among many other strategies. On
the other extreme, an actor’s acceptance position may be radically
against the diffusion of that same innovation, resulting in a decision to
reject it and motivating the actor in question to e.g. collude with equally-
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minded actors to jointly hinder market entry for the innovation [60],
promote legislation limiting the number of issued licences for new
project developments [61], or ameliorating the public image of existing
unsustainable practices and/or legacy technologies [62].

However, rarely do we only encounter such clearly-defined positions
and logically-consistent (re)actions in the empirical examination of the
acceptance of innovation diffusion processes [63,64] — there are “shades
of grey”. In between these two clear-cut extremes, we can expect to
observe a continuum of acceptance positions reflecting a more nuanced
gradient of support/rejection towards any given environmental inno-
vation. This results in a more granular palette of acceptance positions or
‘degrees of reorientation’ towards the innovation’s diffusion. The extent
or depth of reorientation from any given actor is therefore contingent
upon the specific acceptance position adopted relative to the cumulative
uptake of an environmental innovation at any given point in time.
Furthermore, such acceptance positions (and by extension, the depth of
reorientation) are not necessarily static, but presumably co-evolve along
with the innovation’s ongoing diffusion [65]. This is schematically
illustrated in Fig. 1 below.

3.2. Breadth: how many?

Breadth denotes the number of actors undergoing a reorientation
process. As such, it reflects the scope of system reorientation occurring
within any given unit of aggregation (e.g. an industry or end-use sector,
a market segment, a socio-technical regime). It is the answer to the
question: “how many actors have reoriented their acceptance posi-
tions?”. All other things being equal, the greater the number of acceptance
processes, the broader the breadth of actor reorientations. Opposedly, the
smaller the number of acceptance processes, the narrower the breadth of actor
reorientations and the more limited the scope of regime reconfiguration.
When aggregated at a higher analytical level, the broader (or narrower)
the breadth of actor reorientations, the greater (or the more limited) the
scope of regime reconfiguration [66].

The proposed framework operationalises this second precept by
outlining two core acceptance objects. First, it captures the renewable or
environmental innovation under consideration. This does not neces-
sarily circumscribe the analytical focus only to ‘core’ innovations,'” as
the framework may also encompass any energy infrastructure or ‘com-
plementary’ innovations required to facilitate RE uptake’! [67]. Second,
the framework includes any direct/indirect policy steering the in-
novation’s diffusion in either direction (i.e. promoting or hindering its
roll-out and end-user uptake). These two interdependent acceptance
objects — innovation and policy — ‘navigate’ through a bi-dimensional
acceptance continuum insofar they are separately perceived by
different stakeholders affected with ongoing deployment efforts and
thus concerned with legislative/regulatory developments influencing
the innovation’s diffusion. The interactions between these various
acceptance subjects with respect to the two core acceptance objects re-
sults in the emergence of four idealised acceptance spaces, each reflecting
a distinct acceptance gradient of innovation < policy interaction and
positioning different acceptance subjects in function of their dual stance
with respect to both acceptance objects.

Given the abundance and diversity of actors concerned with the
deployment of any given environmental innovation and/or with policies
shaping their diffusion, the framework allows to capture the scope or
breadth of actor reorientations within any given regime or industry, as it
facilitates the mapping and comparison of qualitative shifts in the
acceptance positions of multiple actor groups under one same operating
interface. As such, it showcases one possible way to operationalise more
holistic analyses addressing cross-dimensional interrelations between
market < socio-political < community acceptance subjects underlying

10 g ¢, wind or solar power, biogas, heat pump, electric vehicle, etc.
11 E.g., biomass digestor, charging stations, smart meters, etc.



C. Pons-Seres de Brauwer

Energy Research & Social Science 111 (2024) 103480

Acceptance continuum = Depth of reorientation

© passive proactive 3
E rejection  disagreement  reluctance |nd|ffelrence conlsent SUPIPOI‘t 9 2.
N ) h 3,
2 S S E = = i, |88
— I ] I i I i - 0
o 1 1 1 1 1 1 + e)-‘g.
© active passive concern dismissal tolerance active o °
© resistance opposition endorsement S

Fig. 1. Continuum of acceptance positions determining the depth of actor reorientation over the diffusion of an environmental innovation.

(Source: Own elaboration.)

interdependent acceptance objects. Fig. 2 showcases a conceptual
illustration depicting a static view of the heuristic framework over the
policy-driven diffusion of renewables’ innovation.

3.3. Speed: how long?

Speed captures the velocity at which an actor’s reorientation process
occurs. As such, it reflects the temporal component most often omitted
in the conceptual treatment and empirical examination of dynamic
acceptance phenomena. It is the answer to the question: “how long has
the actor(s) in question taken to reorient its acceptance position(s)?”. All
other things being equal, the swifter the pace at which an actor changes its
acceptance position, the faster the speed at which it reorients towards the
diffusion of an environmental innovation. The faster the speed of actor
reorientations, the more expeditious (and presumably more disruptive) the
velocity of regime reconfiguration [19,68].

The static view of the heuristic framework, while useful for mapping
and comparing the positions of different acceptance subjects with
respect to interdependent acceptance objects, does not however reflect
the actual temporality characterising changes in acceptance over the
diffusion trajectory of renewable energies and other environmental in-
novations. Instead, it provides a ‘snapshot’ of a particular acceptance
phenomenon at one specific point in time without due consideration to
the innovation diffusion process unfolding throughout socio-technical
systems. Actor reorientation, which by definition implies change over

Actors accepting the technology
and contesting the policy because
it challenges/hinders the techno-
logy’s deployment and diffusion. +

a

=

Technology
support gradient
A

time, is therefore not well-captured.

To address this limitation and reflect the speed of actor reorientation
processes, the framework is refined to incorporate the often-omitted
variable of ‘time’ in the conceptualisation of acceptance phenomena.
In this way, the processual character and temporality inherent in the
social acceptance of renewables’ innovation diffusion is made explicit
without compromising the framework’s suitability for mapping and
comparing different actors’ respective acceptance levels. This in turn
serves to guide and structure the operationalisation of longitudinal ap-
praisals capturing the co-evolution of dynamic acceptance positions
throughout diffusion trajectories over longer timelines [28]. In doing so,
the framework helps to empirically trace the speed at which different
reorientation processes occur, as well as the direction in which they
unfold. Fig. 3 (left) and 4 (right) below showcases a conceptual illus-
tration of the heuristic framework incorporating the ‘time’ variable and
thus depicting a dynamic view on the social acceptance of renewables’
innovation diffusion.

3.4. Directionality: where to?

Finally, directionality reflects the degree of dispersion observed in the
acceptance positions of different actor groups, and therefore the
disparity of reorientation processes. It is the answer to the question: “in
what direction (or where) has the actor(s) reoriented its acceptance
position(s) towards? All other things being equal, the more disparate actor
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Fig. 2. Conceptual illustration of a heuristic framework depicting a static view on the social acceptance of renewables’ innovation diffusion.

(Source: Own elaboration.)
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reorientations are, the less coherent (and the more unlikely) regime recon-
figurations are. Put differently, the more unidirectional actor reor-
ientations are, the more likely regime reconfigurations are [69]. A socio-
technical regime with multiple actor groups holding highly dispersed
acceptance positions and disparate reorientations will showcase a
higher degree of robustness and inertia impairing the likelihood for an
accelerated diffusion of niche innovations. Hence the importance of
policy mixes in nudging different stakeholders to reorient their strate-
gies for promoting the diffusion of functionally superior yet highly
disruptive innovations [70]. This latter point underlines the normative
directionality characterising the governance of sustainability-oriented
transitions, which in turn places the issue of policy adaptability and
applicability at the forefront of any empirical enquiry holding policy
prescriptive potential [14,71].

From a transitions perspective, the framework’s policy suitability
relates to the question of: how can institutional frameworks and other
selection environments (e.g. markets, regulations, consumer prefer-
ences, public opinion) be readjusted such that they reorient a critical
mass of incumbent and mainstream actors into actively supporting the
mass-scale deployment of environmental infrastructure and the accel-
erated diffusion of renewables’ innovations? Put differently, how can
policy mixes be (re)calibrated to reorient diverse sets of actor groups
towards a collective acceptance position of regime support and proac-
tive participation for the systemic diffusion of niche innovations? Fig. 4
below showcases a conceptual illustration of the heuristic framework
reflecting these normative considerations into its dynamic view.

4. Practical considerations and implications for future research
on sustainable energy transitions

4.1. Framework advantages and use complementarities

The proposed framework should not be conceived as an all-
encompassing ‘grand theory’ that provides a generalisable outlook or
explanatory synthesis endowed with predictive capacity [72]. Instead, it
should be understood as a disciplinarily-neutral and methodologically-
flexible ‘ordering device’ used to structure and organise multidimen-
sional empirical enquiries on the acceptance and ensuing reorientations
of different actors towards the diffusion of environmental innovations
[55]. One advantage of this conceptualisation stems from its lack of
disciplinary affiliation, allowing to accommodate disparate ontological
premises assumed by different literatures under an overarching opera-
tional interface. The framework thus offers one possible means to
establish cross-overs between different literatures without necessarily
compromising its core purpose as an ordering device to guide and
structure multidisciplinary empirical analyses within a context of sus-
tainable energy transition.

A second advantage stems from the framework’s adaptability to a
wide range of different social acceptance contexts. The framework can
be tailored to map, compare, and trace changes over time on the
acceptance positions of a diversity of actor groups conceptually
embedded within different acceptance dimensions and therefore
involving different acceptance objects in interaction, simultaneously.
This stands as a particularly salient characteristic given the principle of
interdependence between entangled acceptance dimensions recurrently
recognised across numerous conceptualisations [18,31,38,39]. At the
same time, the framework forwards a response to ongoing calls for
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capturing the temporal aspects of dynamic (i.e. changing) acceptance
phenomena unfolding over longer time periods beyond project devel-
opment timelines or legislative cycles [24,27].

A third advantage is that the framework is not constrained by the use
of a single method but rather admits methodological pluralism. It offers
the possibility to combine different qualitative/quantitative methodol-
ogies depending upon the case or phenomena under scrutiny. For
instance, process tracing or discourse analysis can be employed in lon-
gitudinal case studies for examining the co-evolution of different actors’
acceptance positions over historical timelines — following a recurrently
employed formula within sustainability transitions research [73].
Alternatively, the analytical outputs from more positivist methodologies
(e.g. qualitative comparative analysis, conjoint analysis) can be equally
accommodated in such a way as to calibrate a more measurable esti-
mation of different regulatory drivers shaping various acceptance sub-
jects’ preferences for interrelated choice sets [74,75]. Both examples
reflect the salience of the heuristic framework’s amenability to more
open and plural processes of enquiry, a central characteristic for
advancing policy agendas around energy democratisation, actor di-
versity, and knowledge co-creation shaping ongoing sustainability
transitions [76].

A fourth advantage is that while being based on the conceptual
constructs of the social acceptance of renewables’ innovation, the pro-
posed framework accommodates an aggregate set of generalisable
principles on the various dynamics underlying actor reorientation pro-
cesses into a coherent operational interface that facilitates their empir-
ical appraisal. As such, it can serve as a useful aid to other more
comprehensive transition frameworks conceptualising actor reor-
ientation processes. These have tended to focus rather explicitly on depth
and speed as the most salient dynamics, yet tended to lessen the attention
on breadth and directionality as other equally relevant features of actor
and industry reconfiguration processes. For instance, Geels and Turn-
heim [17] develop a conceptual framework to uncover different depths
of reconfiguration based on changes across actors’ cognitive, behav-
ioural, and resource dimensions. Geels [77] elaborates a more proces-
sual appreciation of various reorientation depths based on different
stages unfolding along a chronological timeline. This resonates with the
five-phase model of industry reconfiguration from Geels and Gregory
[68], which consists of a time-wise concatenation of various reor-
ientation depths. While the notion of ‘time’ is acknowledged on both
instances, no explicit elaboration of the speed at which such stages un-
fold is explicitly conceptualised. Similarly, the notions of breadth and
directionality are implicitly acknowledged yet no explicit treatment is
provided. The proposed framework could therefore support more
balanced appraisals of multifaceted reorientation processes from
different actor groups using a common ‘umbrella’ heuristic.

4.2. Research implications at the intersection between social acceptance
and actor reorientations towards the diffusion of environmental
innovations

In light of the framework’s advantages, this section outlines a
number of suggestions for future research cutting across social accep-
tance and actor reorientations within sustainable energy transitions.

First, future research efforts should move past isolated enquiries of
single acceptance object-subject. The heuristic framework could be
mobilised to empirically elucidate how different stakeholders with
disparate interests and reorientation propensities ‘navigate’ across
different acceptance dimensions. To do so, empirical analyses should
clearly demarcate the acceptance objects under consideration and the
contexts where acceptance phenomena are manifested. Furthermore,
future research could move past snapshot-type examinations and
elucidate how interactions between the acceptance positions of different
stakeholders influence the diffusion trajectories of environmental
innovations.

Second, analyses of technology-policy interactions could pay
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particular attention to the co-evolution of different acceptance positions
manifested by different actors, each with a specific interest in shaping
the diffusion trajectory of the environmental innovation under consid-
eration [78]. This could include investigating whether specific patterns
of interaction result in qualitatively distinct innovation trajectories or
into the emergence of singular transition pathways. Furthermore, the
analytical outputs could support the development of prognostic socio-
technical system assessments. These could in turn inform pre-emptive
policy mixes tailored to foster the acceptance positions of different
stakeholders and ‘steer’ them to reorient towards a collective stance of
regime support/endorsement and proactive participation [79,80].

Third, longitudinal analyses tracing different interaction patterns
could serve to reveal different ‘stages of acceptance’ along a particular
transition pathway. Acceptance stages could be elucidated from the co-
evolving interactions played out between the acceptance positions of
various actors holding a stake in the innovation’s diffusion. Here
inspiration could be drawn from prior empirical work on the use of
organisational change management tools such as the ‘change curve’
[811, which outlines the stages an organization goes through when
confronted with an episode of significant disruption or upheaval (e.g.
having to reorient its corporate strategy in response to the successfull
diffusion of a disruptive niche innovation). Future transitions research
could build upon the strategic corporate management literature and
leverage the proposed framework to couple different actor reorientation
phases with different acceptance stages following the cumulative uptake
of the environmental innovation under examination.

Fourth, multi-actor reorientation analyses could target the power
dynamics playing out between different stakeholders with unequal
resource endowments for influencing the acceptance of an environ-
mental innovation’s diffusion. For instance, established market in-
cumbents will strategically reorient their acceptance positions towards a
strategy of conditional support and participation when they have
assessed a sufficient gain from the niche innovation under consideration,
and as long as its diffusion is co-managed by them [82,83]. While this
can potentially expedite the innovation’s diffusion, it can at the same
time result on its selective appropriation by a reduced number of larger
market players at the expense of a more diverse set of smaller local
actors with more socially accepted but risk-exposed business models
[84,85]. This may leave niche-based newcomers overly exposed to the
dictates of more powerful regime incumbents while at the same time
contribute to a more widespread sentiment of rejection across local
constituencies [12]. This could have far-reaching implications regarding
the pace of the innovation diffusion process itself.

Future research efforts could therefore elaborate a more refined
appreciation of the power relations mediating between e.g. market
reorientation processes and community acceptance outcomes regarding
the accelerated diffusion of environmental innovations. On the one
hand, this would demand the mobilisation of novel literatures — for
instance, on the political economy of sustainable energy transitions [86]
— which have thus far received little attention for examining the social
acceptance of renewables’ innovations [87]. On the other hand, this
would require a methodological shift from cross-sectional to longitudi-
nal empirical enquiries - a shift which has not been comprehensively
reflected in the empirical examination of social acceptance phenomena
thus far [24]. Given its methodological and disciplinary neutrality, the
proposed framework stands as a conceptual resource to guide — in this
case — longitudinal enquiries on the power dynamics of social accep-
tance and actor reorientation processes regarding the policy-driven
diffusion of environmental innovations.

5. Conclusion

This paper has introduced a novel heuristic framework on the
acceptance dynamics underlying actor reorientation processes over the
diffusion of environmental innovations and broader sustainability
transitions. On the one hand, the framework allows to incorporate the
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scarcely addressed elements of ‘time’ and ‘change’ in the examination of
dynamic acceptance phenomena. In doing so, it foregrounds the tem-
poral character of social acceptance as a constitutive element of actor
reorientation processes shaping the diffusion of environmental in-
novations. On the other hand, the framework allows to move past binary
assessments of single object support/rejection and instead calibrates a
more nuanced acceptance gradient of innovation < policy interaction
between different actor groups. Finally, the framework accommodates
an aggregate set of generalisable principles on the underlying dynamics
of depth, breadth, speed, and directionality characterising actor reor-
ientation processes, into a coherent operational interface that facilitates
their empirical appraisal. When utilised in tandem with other more
comprehensive conceptualisations on incumbent and mainstream actor
reorientations, the framework can serve as a useful ‘ordering device’ to
enhance the analytical traction of existing frameworks for investigating
different reorientation dynamics more comprehensively.

In light of these and other noted advantages, the paper outlines
various research venues for addressing a) the co-evolution of different
acceptance positions in shaping the diffusion trajectories of environ-
mental innovations; b) the emergence of interaction patterns into
qualitatively distinct ‘stages of acceptance’ characterising a particular
transition pathway; or c) the power dynamics between different stake-
holders with unequal resource endowments to influence the acceptance
of an innovation’s diffusion across national jurisdictions. Through these
and other suggested lines of enquiry, future research could mobilise the
proposed framework to contribute a more refined understanding of the
acceptance dynamics underlying actor reorientation processes over the
accelerated diffusion of environmental innovations across different do-
mains of application including electricity, transport, buildings, or
heating sectors.
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