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A B S T R A C T

The deployment of low-carbon energy systems will have a variety of social and environmental impacts.
Notwithstanding this, current just transitions work continues to focus on the mitigation of harm following fossil
fuel industry closures, largely neglecting the potential impacts of future energy developments. While energy
justice scholarship scrutinises low-carbon energy sources, it remains largely focused on the mitigation of injustice
retrospectively, whereas explorations of future energy types and their potential justice implications are lacking.
To address this gap, this paper presents ‘Justice by Design’: an interdisciplinary conceptual framework and
practical methodology. Justice by Design integrates energy justice with responsible research and innovation to
better anticipate justice in future energy systems, with a view to actively designing and hence delivering just
(energy) transitions. We propose that Justice by Design can be used methodologically to scrutinise energy
sources, energy technologies, energy projects and place-specific energy system changes. The paper begins by
providing critical overviews of just transitions, energy justice and responsible research and innovation litera-
tures. We then present the Justice by Design conceptual framework and methodology, alongside guidance for its
implementation. This is followed by discussion on its applicability and limitations. Justice by Design can support
the proactive identification of injustice risks while prompting practitioners to seek out justice-building oppor-
tunities – setting out an anticipatory justice approach throughout energy system redesign.

1. Introduction

With a central role to play in global greenhouse gas emissions -
producing approximately 75 % of global emissions in 2020 [1] – a
transition in the energy sector is crucial to respond to the climate crisis.
In 2022, global investment in energy transition technologies reached a
record high of $1.3 trillion [2]. Investments and planning remain
justified largely on technical and economic grounds, typically neglecting
the justice impacts of energy decisions and the futures they will create.
This is despite the mounting evidence presented by energy justice (EJ)
and just transitions (JT) scholarships on the justice dimensions of energy
production and use. With a projected global investment of +$300 tril-
lion into different energy sources over the next two decades, it is crucial
that decision-makers consider the justice implications of energy transi-
tion pathways – or they risk reinforcing old injustices and incarnating
new ones [3].

The energy transition is being accompanied by a proliferation of
decarbonisation targets. These generally imply phasing down fossil fuel

use and developing low-carbon energy systems in their place. In this
context, mainstream narratives from government and industry tend to
uphold technological innovation as the cornerstone for success [e.g.
[4]], alongside discourses prioritising large-scale projects and green
growth [e.g. [5–8]]. Viewed through this lens, innovations continue to
be considered as “something inherently positive and a determining
factor of economic growth and long-term prosperity,” despite growing
awareness of their normativity and potential undesirable impacts [9,
p.2]. Against this backdrop, it is concerning that energy-innovation
processes largely fail to discuss, let alone integrate, considerations of
justice [10]. Such bold national and international commitments to
renewable energy deployment, anticipated investment in low-carbon
innovations and the overarching, hegemonic green economy narrative
beg the questions:

• What futures are being ‘locked-in’ [[11 p.910]; [12]] through the
design, development, and deployment of these future energy tech-
nologies and systems?
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• And, importantly, what are their justice implications?

In this paper, we present Justice by Design, a conceptual framework
and methodology which integrates EJ and responsible research and
innovation (RRI) in view of achieving JTs. The objective is to combine
these three scholarships’ conceptual value and methodological practice.
The Justice by Design conceptual framework and methodology is
intended for both academic and non-academic audiences who will be
referred to throughout as “practitioners”. We define “practitioners” as:
(action) researchers, energy technology and project developers, com-
munity groups, funders, investors and policymakers (though this is non-
exclusionary). This conceptual framework and methodology can enable
practitioners to directly engage with the justice risks and opportunities
of future energy sources, technologies, and systems as these undergo
design and development. Hence, creating the possibility of locking
injustice out, and locking justice in. We follow Romero-Lankao et al. [10,
p.2] in understanding energy transition innovations as “composed of
technologies, infrastructures supporting their use, specific business and
financing models, social practices, and policy instruments and regula-
tions”. Thus, through Justice by Design, practitioners can explore not
only energy sources and their adjacent infrastructures, but through
these, the network of socio-technical dimensions that make up energy
transitions.

This paper begins by introducing the interdisciplinary approach and
synthesising JT, EJ and RRI scholarships. Both EJ and JT have revealed
energy system (in)justices through technological, social, and
geographical case studies. However, these works are mostly set in
retrospect, after energy infrastructures or policies have been deployed
[e.g. [13–15]]. We highlight significant gaps in existing research and
practice, including the retrospective nature of JT and EJ analyses and
their lack of anticipatory explorations of energy systems change
([16,17] are recent exceptions). This, we argue, limits their ability to
deliver actionable outcomes. Instead, we take a forward-facing view of
energies and systems still under development. To do so, we build on
interdisciplinary work [18–21] which explores the practical potential of
RRI framings in conjunction with EJ and JT thinking. Finally, we present
Justice by Design as a novel conceptual framework and a methodology.
In doing so, we extend the approach taken by various scholars [e.g.
[16,18,22–27]] to bridge distinct literatures into integrated approaches.

2. Developing an interdisciplinary conceptual framework and
methodology: the approach

There is a growing awareness of the value of combining conceptual
frames [28]. This often builds on a systems, relational, and co-dependent
view of the world - an approach captured by the Science and Technology
Studies (STS) field since the 1960s. In this spirit, we bring together
knowledge from across justice, energy, innovation and transitions
disciplines.

Even in places which have led the way towards so-called “just
transitions” (such as Scotland, e.g. [29]), policy processes continue to
plan JT actions in terms of injustice mitigation. Additionally, despite the
spread of empirical work highlighting the harm that can be caused by
renewable energy deployment [e.g. [30–32]], policy implementation of
the JT continues to focus largely on the impact of fossil fuel closures (e.g.
jobs and energy affordability). While these are crucial aspects of
ensuring justice in our transition away from fossil fuels, they do not
address the implementation of justice in the move towards low-carbon
energy systems. Within the energy industry, the implementation of JT
is still not widespread, most commonly referenced by renewable energy
developers in relation to their projects’ job creation potential. Moreover,
while (renewable) energy project deployment is required by law to

exhibit awareness of potential environmental impacts, often through
Environmental Impact Assessments, these assessments fail to consider
issues of justice.1

There is a pressing need to integrate justice considerations into en-
ergy systems planning. To do so, it will be essential to anticipate the
justice dimensions of energy types, technologies and projects, which are
the building blocks of future energy systems; alongside a whole systems
approach to place-based change. Anticipation is an integral part of
innovation processes. Thus, we turn to the field of STS and specifically to
RRI. With a long history, RRI presents a conceptual model of “antici-
pation, first and second order reflexivity, inclusivity, deliberation and
responsiveness” [[33,p.1570]; [34,p.4]]. This sets out a model to scru-
tinise innovations throughout their development, reducing risks, un-
certainty and unearthing new possibilities [35]. RRI has historically paid
close attention to synthetic biology, nanotechnology, geoengineering
and ICT [e.g. [36–38]]. Surprisingly, however, there seems to be limited
RRI engagement with energy innovations.2

To date, we are aware of only six papers that explore the JT or EJ
alongside RRI. These include two review papers in 2018 and 2019
[40,41]; Jenkins et al.’s [18] conceptual analysis of EJ, RRI and value
sensitive design, and Sovacool et al.’s [19] exploration of RRI alongside
EJ and social practice theory. Particularly relevant for this work, Jenkins
et al. [18,p.9] suggested that EJ can support RRI in the definition of
“responsibility” or even “designing for justice”, implying the possibility
of embedding justice into technologies from their conception. Finally,
Arkhurst et al. [20] and Dutta et al. [21] explored the integration of EJ
and RRI into evaluative early-stage energy research metrics. Relatedly,
recent works have explored co-design methods for just energy technol-
ogy outcomes [16] and others have engaged with anticipatory justice
dimensions of future energies via the lens of imagined publics [17].
More broadly, Romero-Lankao et al. [10] addressed the justice-energy-
innovation gap by applying EJ across the multilevel perspective in the
context of energy transition innovations, and Dong et al. [42] suggested
a causal, positive relationship between “renewable energy technology
innovation” and EJ. These works demonstrate the identified value of
interdisciplinary frameworks to address systemic challenges like the
energy transition, and the palpable gap that is the justice-energy-
innovation nexus in theory and practice. Justice by Design builds on
and furthers the field.

A note to clarify our selected terminology. We have named the
conceptual framework and adjacent methodology ‘Justice by Design’.
While combinations of ‘justice’ and ‘design’ have briefly been used
before (e.g. [43] from a design perspective) this is not, to our knowledge,
a coined term nor one in widespread use, particularly in the energy
literature. In using it here, we appeal broadly to ‘design’ to convey that
justice considerations should be at the core of energy-related planning,
as an indispensable part of design, delivery and decision-making pro-
cesses. With this, we stand in strong opposition to the tokenistic “add-
on” of scattered justice considerations after the fundamental, and often
irreversible technological, project or energy system plans have been
locked in. Such add-on activity often materialises in late or under-
resourced ‘stakeholder engagement’ consultation processes within

1 Increasingly, project developers are also undertaking socio-economic
impact assessments which focus on job creation and Gross Value Added
(GVA) by the project to the local, regional, or national economy. Other existing
frameworks exhibiting improved industry practices include lifecycle assess-
ments and social lifecycle assessments. These however, all remain far from the
mainstream and are not focused on analyses of justice.

2 As an illustrative example, a special issue on RRI in industry in the journal
Sustainability (2018) focused on industry sectors that are “characterised by
high research innovation-intensity… as well as high relevance in terms of their
impacts on society and the natural environment: the Information and
Communication Technology industry, the health care, and the food sector” [39,
p.3]. Given widespread climate crisis and energy transition foci, it is surprising
that energy was not included.
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energy projects and are often typified as isolated social science work
packages in otherwise techno-centric projects. Finally, we use ‘design’ to
signify intentional anticipatory planning, not to be confused with the
design field. The latter is diverse and longstanding, and we do not pre-
tend to speak for design scholarships.3

To be clear, we only take EJ forward alongside RRI into our con-
ceptual framework and methodology. However, we intentionally refer
to and explore both JT and EJ as they are often used interchangeably [e.
g. [47,48]] and because of the potential to integrate EJ and RRI in view
of achieving JTs. We follow the pragmatic proposal that EJ provides the
justice ‘scaffolding’ or critical guidance regarding key areas of concern,
while the JT term remains the outwards-facing communication and
mobilisation tool [29]. Until recently [e.g. [10,16–22], neither JT nor EJ
scholarships had explicitly engaged with innovation processes or
emerging energy types. It is imperative that these literatures come
together and resolve this. To do so, however, they must be equipped to
operate in spaces of deep uncertainty and future-building – the space of
RRI.

3. Just transitions, energy justice and responsible research and
innovation

The following section will briefly review each concept, highlighting
their heterogeneity, tensions and setting out their integration. Section 4
will present the integrated Justice by Design conceptual framework and
methodology and outline its practical implementation.

3.1. Just transitions

Appeals to a JT emerged in the 1980s, driven by trade unions in the
USA and Canada [49] to reconcile securing justice for workers with
Environmental Justice imperatives which were closing industrial plants
[50]. Since the late 20th century, the term has gained prominence in
discussions regarding industrial transitions. In the last decade, JT has
entered the mainstream in reference to transitioning away from fossil
fuels. A search of the term “just transition” on the Web of Science
database yields 1–6 publications per year from 2000 to 2017, followed
by 43 in 2019, 142 in 2021 and 269 and 331 publications in 2023 and
2024 respectively.4 Today, the concept has taken on a multiplicity of
meanings, from a strict focus on workers [e.g. [51]] to the de-
colonisation and de-marketisation of nature [e.g. [52]]. In policy prac-
tice, the term is often operationalised as synonymous to justice in the
energy transition while focusing action on industrial worker transitions
and energy affordability [e.g. [29,53]].

Many strands of the scholarship continue to define the JT in relation
to the fossil fuel industry, workers, and communities [e.g. [54]]. A 2020
paper performing an extensive literature review of the JT concept
concluded that “a review of just energy transitions must focus on labour
and income” [55,p.2]. Contrasting reviews interpret the JT in more
expansive ways. Stevis and Felli [56] highlighted how in its more pro-
active forms, the JT aims to offer an alternative to green growth and
green capitalism. The authors illustrate the ideologised nature of the JT
term and suggest that its variety reflects “the politics of its various ad-
vocates” [56,p.35]. Heffron and McCauley [57] suggested that the JT
concept could encapsulate energy, climate and environmental justice
perspectives; while Ciplet and Harrison [58] highlighted how justice
concerns in JT discussions have extended beyond workers in
manufacturing to encompass food justice, energy access, fossil fuel
divestment or urban planning. In their review, Wang and Lo [59]

developed a conceptual JT taxonomy identifying: (1) JT as a labour-
oriented concept, (2) JT as an integrated framework for justice, (3) JT
as a theory of socio-technical transition, (4) JT as a governance strategy
and (5) JT as public perception.

The literature also demonstrates that JT and EJ are sometimes used
interchangeably or are defined alongside each other in varying ways [e.
g. [47,60–62]]. This potential for conceptual tension and misunder-
standing risks a “growing disconnect between their use in academia and
their ability to ‘operationalise’ justice in the energy arena” [29,p.4].
Recent works [e.g. [29,63,64]] have explicitly referred to this tension
alongside the potential complementarity of the concepts. While EJ
literature will be reviewed below, it is important to highlight this here
given it has implications for defining each of the terms and harnessing
them in unison.

Going forward, this paper understands the JT as a “process in mo-
tion” [65,p.6] and, given its institutionalisation in mainstream
discourse, an aspirational outcome. There is debate in the literature over
the use of terms like ‘transition’ versus ‘transformation’ [e.g. [66,67]].
Our appeal to a JT is an appeal to a “great green transformation” [67,
p.247] uprooting current ways of doing to bring forwardmore equitable,
sustainable systems. Nonetheless, the terms “energy transition” and
“just transition” are used throughout for two main reasons – the first,
given that the change advocated for is complex and systemic, thus
requiring an inevitable transitional process. The second, for practical
applicability and pragmatism given the adoption of “energy transition”
and “just transition” terminology worldwide. The JT, therefore, is a
process and outcome to be achieved through approaches like EJ and RRI.

3.2. Energy justice

EJ builds on and departs from Environmental Justice and Climate
Justice before it [68]. EJ seeks to “apply justice principles to energy
policy, energy production and systems, energy consumption, energy
activism, energy security, the energy trilemma, political economy of
energy, and climate change” [69,p.175]. There are twomain approaches
to EJ. The “triumvirate of tenets” advocates for the application of
distributional, procedural and recognition justice throughout the energy
system [69,70]. The combination of these three justice pillars was first
proposed under the frame of Environmental Justice [71]. Their articu-
lation as EJ has related them to energy, focused on whole systems ap-
plications and placed more weight on recognition justice (occasionally
referred to as “justice as recognition”). The pillars of distributional
justice, procedural justice, and recognition justice have been widely
described and developed by the EJ scholarship [e.g. [69,72–74]]. In
short, distributional justice examines the spread of risks, harm, benefits
and opportunities of energy configurations. Procedural justice focuses
on the way in which energy processes unfold and the power dynamics
within these, while recognition justice appeals to notions of respect and
dignity for all beings, requiring acknowledgement of the existence and
intrinsic worth of diverse and situated perspectives, worldviews and
structural inequities. All three tenets are multi-scalar, spanning both
space and time, and they are interdependent.

Recent works have seen the development of triumvirate+ approaches,
expanding the triumvirate to four or five tenets of EJ to incorporate
restorative and cosmopolitan justice [e.g. [75,64] respectively]. While
these efforts acknowledge the nuance of each justice concept, they risk
diluting the triumvirate and its application. Instead, within the trium-
virate [e.g. [10]], we acknowledge the equal worth of all humans as per
appeals to cosmopolitan justice, but do not adopt it as a tenet. Moreover,
we posit that the triumvirate inherently enables restorative action, in
part because recognition justice must start from an acknowledgement of
structural and historical harm and because all tenets are multi-scalar.3 Design scholarship has long considered issues of sustainable and/or inclu-

sive design [e.g. [44,45]], or even in direct relation to justice [e.g. [46]]. We
encourage the potential for complementarity between Justice by Design and the
design field going forward. This exploration lies outside the scope of this paper.

4 Searched on 11/02/2025.
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Given that more-than-humans5 and future generations are commonly
misrecognised, ignored and rendered voiceless, we also explicitly raise
the imperative to include multispecies justice and intergenerational
justice into EJ considerations, incorporated via their recognition and
with implications across the tenets.

In parallel to triumvirate and triumvirate+ approaches, Sovacool
and Dworkin [77] proposed eight principles of EJ: “availability,
affordability, due process, good governance, prudence, intergenera-
tional equity, intragenerational equity, and responsibility” [77,p.436],
primarily explored through case studies [e.g. [78,79]]. The principles
were expanded to 10 in a later review to include resistance and inter-
sectionality [80]. However, the triumvirate of tenets formulation has
been explored more widely with empirical case studies from across the
world [reviewed in e.g. [81]]. For this reason, this work builds on the
triumvirate of tenets, enriched with multispecies and intergenerational
perspectives.

Over the past decade, EJ has been defined and applied as a con-
ceptual tool, an analytical tool, and a decision-making tool [77]. It has
also been explored within numerous case studies [e.g.
[14,30,78,82–85]] with a strong focus on fuel poverty [e.g. [86–88]]
and social or protected characteristics such as gender [e.g. [89,90]]. EJ
has been positioned alongside other theoretical frameworks, such as
systems-approach literature [91], transition frameworks [e.g.
[10,62,83,92]] and political economy [93]. Nonetheless, and despite
these advances, Kanger and Sovacool [94,p.2] argue that “existing
literature on energy justice remains limited by its descriptiveness, i.e.
empirical studies often producing extensive lists of injustices”.

Authors have engaged with applicability concerns, suggesting the
politicisation of EJ to enable structural transformation [48]. Dimensions
of politicisation have been furthered through explorations of energy,
justice, and political ecology [95]. Thus, energy technologies and sys-
tems “can be mechanisms of extraction, symbols of capitalism and the
expansion of wealth” while “conflict and struggle are part of the process
of diffusing new energy technologies”, inevitably creating winners and
losers even when there is net social gain [95,p.551]. Finally, the critical
role of responsibility in unpicking power dynamics remains underex-
plored [e.g. [14,96]]. Authors are approaching applicability dimensions
via developing metrics, policy-oriented and legally oriented studies,
amongst others [64,97,98]. Justice by Design goes some way towards
addressing descriptiveness and responsibility concerns, further detailed
in Section 4.

Early critiques highlighted EJ’s narrow focus, with reiterated calls
for whole systems thinking and a move beyond anthropocentric and
Western-centric accounts. Ongoing mobilisation of whole systems
thinking [69,91] expanded EJ’s reach across the supply chain [e.g.
[72,99]]. A whole systems approach brings transversality to energy
system justice considerations. For example, elucidating ethical tensions
between policies supporting electric vehicle (EV) uptake in the West [e.
g. [100]] and the processes of cobalt mineral extraction in the Demo-
cratic Republic of the Congo to produce EV batteries, often undertaken
with exploitative and child labour practices [101,102]. A critical stance
further characterises whole systems approaches as normative and po-
litical, aiming to identify and challenge the extra-local processes shaping
energy (in)justice [72,p.222]. Debates regarding EJ’s anthropocentrism,
Western-centrism and overall institutionalisation are politicised and
ongoing [e.g. [103,104]].

Constructive dialogues around the refinement of EJ (such as those
discussed above), continue to push EJ and have arguably succeeded at

increasing its ambition e.g. by striving to engage with more-than-
humans and beyond mainstream ontological perspectives [e.g.
[81,103,105–109]]. Examples include Malakar et al.’s [107] study of
temporality in energy policy by integrating EJ and the Hindu Bhagavad
Gita. Castán Broto et al. [105] advanced EJ with postcolonial critiques of
development while harnessing a situated, place-based approach to en-
ergy transitions in Mozambique. Gafa et al. [106] engaged with specific
criterion such as “affordability”, questioning universality by redefining
it to reflect place-based realities through case studies in rural Benin,
Senegal and Togo.

3.3. Responsible research and innovation

In 2011, the European Commission developed a definition of RRI
[37,110] with themes which have since evolved into “public engage-
ment, open access, gender, ethics, science education” [111] and have
been applied to numerous EU-funded projects over the past decade,
including energy projects [e.g. [112]]. Here, however, we explore the
main – and distinct - conceptual model of RRI, comprising four key
pillars: anticipation, reflexivity, inclusive deliberation and responsive-
ness [[113], p.2; 33, 36]. We follow Lubberink et al. [34] to expand this
to five pillars, separating inclusivity from deliberation. This places
greater normative emphasis on each but has little further impact on the
model itself. Through these pillars, RRI becomes an outwards and in-
wards facing commitment to a specific, iterative vision and process of
innovation.

Anticipation refers to genuinely asking “what if?” and requires
systemic thinking. This will increase the resilience of actioners, society,
and the innovation itself, considering plausible implications of the
innovation while unveiling potential additional opportunities [33]. It
does not make predictions but “can highlight possible alternative
paths” [9,p.6], envisioning desirable futures and shaping agendas to
organise resources that can target these [34]. Reflexivity is closely
related to anticipation and turns to intent – a form of self-audit process
throughout which the practitioner questions their own motivations,
those of the project funder and of the broader innovation ecosystem
fuelling the development. Importantly, it entails critically scrutinising
one’s biases and assumptions, such that the researcher/innovator en-
gages in second-order reflexivity to assess how their underlying belief
systems and ideologies are influencing decision-making [34]. Aware-
ness of ones’ own responsibilities and accountability of actors involved
in the research/innovation process is also a necessary feature of
reflexivity [9,p.7].

Inclusivity, alongside deliberation, propose open and diverse
engagement with a multiplicity of actors from the onset. This includes
those that may be harder to reach, for substantive (not instrumental)
reasons [114] (inclusion); while ensuring quality discussions that are
transparent, respectful, and credible (deliberation). Criteria proposed to
judge dialogue quality include the intensity of engagement and the care
taken in group composition, the openness and diversity of the group and
the quality of discussions [33]. Inclusive, diverse and genuine engage-
ment becomes a crucial pillar of innovation’s accountability to society,
but also of co-responsibility between practitioners and society, helping
to realise a “collective responsibility to control and direct innovation into a
direction that is ethically acceptable, societally desirable and sustain-
able” [[34 p.1], our emphasis]. RRI’s emphasis on stakeholder engage-
ment has been critiqued due to the challenges involved in enacting
holistic and inclusive deliberation processes [115] and given inevitable
participant power asymmetries [116]. Nonetheless, extensive, robust
work across academic fields on the value of participation [e.g.
[117–123]] (including by EJ and JT scholarships) demonstrates the
worth of inclusive, committed dialogue to approximate more beneficial
outcomes.

Finally, an innovation process that is responsive, as per the fifth
pillar of RRI, is one that mobilises this self and collective reflexivity,
inclusive deliberation, and overall anticipatory exercise to set the

5 Puig de la Bellacasa outlines the challenges even with the term ‘more than
human’ [76,p.2]. While no term is completely satisfactory, this was deemed
more appropriate than terms like ‘nonhuman’, which may echo the artificial
hierarchies that continue to define modern human perceptions and interactions
with the environment.
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direction and influence decision-making going forward [36]. In addi-
tion, to be responsive, the innovation initiative must set flexible grounds
for direction to change over time where necessary, establishing RRI as an
iterative process.

RRI has been extensively explored conceptually [e.g.
[33,34,36,114,116,124–127]]. It has also been explored alongside
other interdisciplinary fields, such as EJ,value sensitive design and
social practice [e.g. [18–21,128]]. There has been a particular focus on
its operationalisation, creating new tools like the Constructive Sus-
tainability Assessment [115], and often in relation to the private sector
[e.g. [34,39,113,129]]. With regards to the energy arena, however,
RRI has rarely been operationalised in academia. Rare case studies
include community energy storage [130], adoption levels of solar PV
[131] or assessing the ‘responsibility’ of biofuels [124]. RRI has also
been used to assess the energy sector generally [e.g. [128,132]] and
has been theorised alongside social justice thinking and renewable
energy [40,41]. Beyond specific technologies, RRI has also been
identified as having a role in “socio-technical transformation pro-
cesses... such as the transition of the energy system toward carbon
neutrality” [9,p.2].

The RRI model has been critiqued for its ingenuity [116] in pro-
posing such a stakeholder-driven approach to innovation [e.g.
[115,126]]. Authors have furthered this critique structurally, given that
RRI was created within the existing hegemonic paradigm of techno-
economically driven outcomes. Hence, RRI statements about inclusion
“had to cohabit with other kinds of openly exclusive approaches” to
innovation, given “the commitment of European innovation policy with
knowledge production aimed at industrial exploitation and economic
competitiveness” [133,p.28]. For RRI to actually “mean something” and
have tangible impact, researchers/innovators must change their existing
practices which exist against a backdrop of established norms, in-
frastructures and institutions that themselves structure behaviour [134,
p.178]. RRI continues to be legitimised primarily on macro-economic
arguments of jobs and growth [116], perpetuating the ‘growth is prog-
ress’ narrative [127,p.236]. As such, this could position RRI awkwardly
in the role we propose. How can a model which is unfolding within the
present techno-economic hegemony (which fails socio-ecological jus-
tice) serve to disrupt it?

RRI is inevitably embedded in the current landscape [11]. However,
we argue that awareness of such pre-conditioning is in itself, an
expression of reflexivity. This enables the researcher, innovator, or any
other practitioner to exercise caution when selecting priorities, while
questioning assumptions of the existing socio-economic order. We also
note that a model like RRI, if genuinely implemented, will warrant more
than tweaking siloed areas of decision-making. Instead, genuine RRI
demands a cultural shift, explicitly engaging with and questioning
ideologically driven power dynamics and existing models of extraction,
consumption and worth. By integrating RRI into a whole systems,
justice-driven framework for future-building (which this work proposes
we do), the counternarrative gains space within the paradigm, creating
opportunities for transformative futures driven by an ultimate goal of
prioritising justice.

4. Justice by Design: a conceptual framework and methodology
to build justice into energy systems

This work argues that a conceptually robust and practical approach
to justice needs to sit at the core of decision-making with regards to
energy transition design and implementation. And even, where neces-
sary, determine whether infrastructures are or are not deployed. In this
way, justice has the potential to become operationalised instead of
remaining an academic exercise or a tokenistic “add-on” to already
made technical decisions. This longstanding aspiration within academia
and activism is seldom delivered in practice. Recent work [e.g.
[10,20,21]] has begun to bridge the justice and “energy innovation”
arenas. We take this further by integrating EJ, a method for (in)justice

identification; with RRI, a method designed specifically for innovation
and hence inherently equipped to deal with uncertainty and
anticipation.

Justice by Design is proposed as an integral part of design, devel-
opment and deployment processes across energy types, technologies,
projects, and broader energy systems change. For simplicity, within
Figures, Tables and the remaining sections we refer to these various
types and features of energy developments as the ‘energy idea’.6 The
methodology itself is adaptable to places and contexts. By adopting
Justice by Design, practitioners can anticipate risks of future injustice,
while also inquiring into the potential to build justice into energy
futures.

The overall objective is for Justice by Design to be an integral part of
energy transition decision-making processes and actions. As per Fig. 1,
by placing the identified energy idea at the centre, practitioners can ask
EJ questions of it through RRI anticipatory, reflexive, inclusive and
deliberative approaches, to identify risks of injustice and opportunities
to build justice in. Sections 4.1 and 4.2 provide detailed explanations of
the Justice by Design methodology, including example methods by
which it can be mobilised in different contexts. This is followed by
discussion in section 4.3 on its applicability, its value and the challenges
facing its implementation.

4.1. Adopting Justice by Design

At the core of Justice by Design sits the irrevocable value of col-
lective deliberation, present across EJ, RRI and JT literatures. As such,
Justice by Design is first and foremost, qualitative. The methodology
can be operationalised through a variety of methods and, notwith-
standing its qualitative focus, outputs from deliberative exercises
could also be combined with mixed method approaches to triangulate
and enrich overall outcomes, as will be further detailed below. In its
simplest form, however, Justice by Design entails firstly, a recognition
of people as knowledge-holders and knowledge-makers [e.g.
[16,122,123]], actioned through the facilitation and participation in
deliberative exercises with a variety of stakeholders.7 Its responsive-
ness function (Fig. 2, stages 5–6) becomes an integral part of the
process, setting the direction and influencing decision-making going
forward.

Upon adopting Justice by Design, practitioners operating in the en-
ergy arena should gain justice-related insights and identify action-
pathways related to a variety of socio-technical, material and ecolog-
ical dimensions of the energy idea. Practitioners may seek insights into
the energy source itself, for example, to consider the physical, material
characteristics of different energy types in relation to their accessibility
to different groups or place-specific energy needs [e.g. [135,136]]. They
could also explore energy technologies undergoing design and devel-
opment, from low Technology Readiness Levels (TRL) (TRL 1–3)
through to technological commercialisation (TRL 8–9) [137]. Practi-
tioners could also apply Justice by Design to projects across their life-
cycle stages, from design and installation through to re-powering or
decommissioning. Finally, Justice by Design could guide decision-
making throughout the design and delivery of place-based energy
transitions.

6 ‘Energy idea’ refers broadly to energy sources, technologies, projects or
systems transformation. In short, any energy-related initiative and their adja-
cent socio-technical and ecological implications.

7 In contrast, surveys or questionnaires are not suitable methods through
which to operationalise engagement stages of Justice by Design. These methods
preclude collective deliberation and reflection in the ways envisioned by Justice
by Design.

L.M. Santos Ayllón et al.



Energy Research & Social Science 125 (2025) 103998

6

The methodology is envisioned as a staged process adaptable to
contextual realities (as per Fig. 2). It has the potential to permeate
decision-making processes. For example, innovation funders could
integrate Justice by Design into decisions regarding the support for
novel energy types or technologies (e.g. green hydrogen, floating
offshore wind). Investors could integrate Justice by Design derived
criteria into their portfolio selection processes, enabling targeted
consideration of long-term risks and opportunities of energy-related
investments for a JT. As an example, the Scottish National Invest-
ment Bank’s (SNIB) ‘missions’ (one of which is Net Zero) all aim to
support a JT, yet currently this is defined primarily in terms of job
creation [138] - an essential, yet narrow focus of justice in the energy
transition. Technology and project developers, including community-
led energy initiatives, could underpin technology or project scoping
with Justice by Design. It is equally applicable across local, regional
and national authorities engaging with the justice dimensions of
various energy future scenarios (the City of Amsterdam’s adoption of
the ‘Doughnut’ to guide social and economic recovery [139] is an
analogous example).

4.2. Mobilising Justice by Design: a reflexive, anticipatory justice inquiry

Participant selection for practical Justice by Design exercises will
depend on the specific context of the energy idea and/or location.
Instead of prescribing a list of stakeholders, we make recommenda-
tions for practitioners based on three principles. First and foremost,
practitioners should work to deconstruct expert-oriented biases

pervasive in conventional energy planning [e.g. [140]] and embrace
plural knowledges and lived experiences as important sources of
knowledge [e.g. [16,122,123]] including in the energy arena. Pro-
fessional and technical energy-related knowledge will contribute
essential information which will often have justice implications.
However, technocratic processes and knowledge should not crowd out
the voices of so-called “non-experts”. Secondly, participants should be
treated with equal respect and weight. Justice by Design is intended to
enable collective reflection and knowledge-making. If there are energy
technicians and civilians around the same table, practitioners should
be aware of power hierarchies and asymmetries. The assertion of
technically grounded arguments, for instance, may inadvertently
silence alternative perspectives. We recommend that practitioners
actively challenge ‘expert’ assumptions and broader biases about what
energy outcomes should look like. Thirdly, practitioners should
involve people who could be impacted by the energy idea across space
and time (as far is as feasible8), making targeted efforts to involve
harder to reach voices and to engage across dissenting, differing per-
spectives and realities.

Fig. 1. Justice by Design conceptual framework.
(Source: authors.)

8 There will always be practical limitations to this, e.g. regarding the voice of
species, future generations and those impacted up and downstream by mining
and waste activities. Justice by Design encourages critical and deep reflection
on this, alongside proactive effort. Genuine consideration of inclusion/exclu-
sion hierarchies within energy processes is already a step towards more just
outcomes.
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Fig. 2. Justice by Design methodology, process diagram.
(Source: authors.)
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Practitioners should understand Justice by Design as a framework
underpinning energy innovations and system redesign, not as a one-off
engagement exercise. With this in mind, the core methodological
focus is to engage in reflexive, anticipatory deliberation across di-
mensions of justice. First, the practitioner should identify the energy
idea (Fig. 1; Fig. 2, stage 1). This could be an energy source (e.g.
geothermal energy), an energy-generating technology (e.g. wave energy
converter), a potential energy project (e.g. deployment of a hydrogen
generation facility) or even, planning for an energy transition in a
particular place. Secondly, the practitioner should develop questions
based on each of the three tenets of EJ: distribution, procedure and
recognition. Examples of starter questions exist in peer reviewed liter-
ature [e.g. [10,22,141]] and include “Where and how are the costs and
benefits of the transition being distributed?” or “How are non-human
actors engaged in dialogue?” (both taken from [141]). Inspiration can
also be drawn from existing EJ case studies. In addition to these starter
questions, we suggest removing technical jargon such as ‘justice’ and the
three tenet terms when engaging in Justice by Design-led deliberation
(e.g. Table 1). We also note that practitioners should include multispe-
cies, future generations, and pan-supply chain considerations explicitly,
proactively drafting questions that inquire into these dimensions. The
practitioner should also draft questions inquiring both into potential
injustices and into the possibility of building justice into the energy idea.
Thus, complementing injustice identification and mitigation with the
mobilisation of a proactive framing of justice as something to strive for.9

Table 1 offers guidance on how to discuss the tenets of EJ in an antici-
patory way while intentionally avoiding justice jargon to increase
accessibility (Fig. 2, stage 2). The guidance is non-exclusive and non-
exhaustive. It can also serve practitioners and organisations internally,
to consider what reframing an energy idea through a Justice by Design
lens may entail.

EJ example questions in Table 1 are already framed from an antici-
patory perspective for practitioner ease. To further integrate RRI
methods into the EJ inquiry outlined above, questions should include
explicit prompts into practitioner and participant biases, digging into
assumptions and commonly unquestioned visions of energy. Thus,
integrating first and second-order reflexivity. Practitioners can also
develop visioning questions or activities that reflect on the future,
aiming to materialise imagined futures and expectations related to the
energy idea. This will increase reflexivity and overall anticipation.
Questions should also prompt reflection on actor responsibility and
accountability [9]. The process of drafting these questions (and
designing the deliberative exercises e.g. interviews or workshops) by the
practitioner should be iterative and reflexive. Moreover, the practitioner
should engage in first and second-order reflexivity to check their own
biases throughout question/activity design, including awareness of in-
clusion/exclusion dynamics, power asymmetries and accessibility.
Practitioners may find additional support by referring to evaluative in-
dicators for the implementation of RRI10 [e.g. [9]] upon integrating RRI
within their justice inquiry. Table 2 offers examples of anticipatory
questions while Table 3 offers examples of first and second-order
reflexivity prompts. The latter are provided for different sectors, such
as policy and industry, to illustrate how these can be tailored to different
contexts and participants. Both tables are non-exclusive and non-
exhaustive, and support stage 2 in Fig. 2. They should be used along-
side questions outlined in Table 1, to integrate anticipation and reflex-
ivity further into the EJ inquiry.

Table 1
Guidance for an anticipatory energy justice inquiry.a

The guidance in this table aims to support practitioners considering recognition,
distribution and procedural justice in relation to an energy idea, while avoiding justice
jargon. The table pragmatically separates the three tenets into distinct categories. In
practice, the tenets overlap and are interdependent. Practitioners will note the
overlaps across tenets within the guidance.

Justice tenet Questions - Terminology

Distribution • Who will carry the burdens/risks of [insert energy
idea]?

• Who will reap the benefits/opportunities created by
[insert energy idea]?

• What about the spread of positive impacts and harms,
across the world, of this [insert energy idea]? And over
time?

Procedure • What do you expect processes will look like to design/
deliver [insert energy idea]?

• Who will have decision-making power?
• Who will be left unheard?
• Could [insert energy idea] influence engagement/

participation processes? For better or worse?
• Are ecosystems given sufficient voice in these

processes? What about future generations? In what
ways does this materialise in practice? What is their
weight in decision-making?

• Who has access to information about [insert energy
idea]? What dimensions of the [insert energy idea] are
not disclosed?

• How do you anticipate evaluating a successful [insert
energy idea]?

Recognition • What is the social, cultural, historical context of the
place where [insert energy idea] is planned?

• In what ways do the voices across extraction and waste
zones, ecosystems, people suffering climate change
today/in the future… influence [insert energy idea]?

• In what ways do voices in positions of power
(shareholders, lobbies, political interests) in the energy
sector influence [insert energy idea]?

• Who/where in [insert place] has been historically
harmed or burdened by energy? Who/where has
benefited?
o How do you see [insert energy idea] impacting this –

for better or worse?
• To what extent is this considered/prioritised in:

funding, policymaking, [insert energy idea] design
processes? How could it be?

• Who is missing in the room? What would they think?

Recognition – Unheard
voices examples

Questions – Terminology

Future generations • What might [someone living in - insert year/someone
many generations down the line] ask that we do or do
not do in relation to [insert energy idea]?

• To what extent is this prioritised today, why or why
not?

More-than-humans,
including extinct
species

• What would [species, ecosystems, landscapes]
considerations look like?

• How might they be recognised? Can you empathise
with them?

• What would they [species, ecosystems, landscapes] ask
of us as we design and develop [insert energy idea]?

Climate migrantsb • Consider [insert energy idea] in the context of the
climate crisis. Consider the perspectives of people
displaced from their homes and countries. What would
they ask that we do, or do not do in relation to [insert
energy idea]?

• What would they recommend that we prioritise?

a Questions in Tables 1, 2 and 3 have been developed through researcher
reflection. They draw on existing tools such as the RRI self-reflection tool [144]
and take inspiration from the Haudenosaunee nations’ core value of the ‘Seventh
Generation’ [145] which understands and respects the world we live in as
borrowed from future generations. Questions also take inspiration from futuring
exercises in different fields (e.g. [146,147]).

b Climate migrants are included as a pressing example of those rendered
“faceless” [143,p.285]. All unheard voices examples highlight often ignored
perspectives. They are non-exclusive and non-exhaustive.
(Source: authors.)

9 Recent work [142] alludes to the value of this by proposing energy policy
improvements, following retrospective EJ analysis of various case studies.
10 For example, the category of “Reflection” includes 6 indicators. Indicator 1
is “Critical reflection of problem definition”, and evaluative rubrics range from:
“No procedure or declared interest in conducting reflective practice” (low) to
“Structured, purposeful periodic analytical review of problem definition.” (very
high) [9,p.9].
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Underpinned by the Justice by Design conceptual framework, these
questions/activities can now be mobilised in practice. Methods to do
Justice by Design include semi-structured and unstructured interviews,
workshops or other deliberative spaces that suit the context and prac-
titioner facilitation skills. The exercises should continuously return to
the question, “who is missing from the room, who’s voice is left un-
heard?” while involving participants in this discussion. Justice by
Design exercises should shed light on intervention points (risks of
injustice that need mitigating and opportunities to build justice in),
while determining responsibilities for these. Through responsiveness, as
per stages 5 and 6 (Fig. 2, Table 4), the proposed energy idea will evolve,
taking a new form enriched by this process.

Finally, a note on responsibility. Across all three bridged litera-
tures, there is an appeal to collective dialogue and decision-making
for better outcomes. Moreover, both EJ and RRI have argued for the
expansion of the conceptualisation of responsibility [14], reorienting
the role of responsibility away from consequentialism and towards the
purpose and motivations behind an innovation instead [35]; or in this
case, behind a potential energy idea. The very act of engaging with a
methodology like Justice by Design should increase levels of collec-
tive ownership and responsibility in an intangible sense, connecting
the practitioner and multiple stakeholders to an energy idea and
reducing uncertainty and risks through the inclusion of diverse voices.

Table 2
Illustrative questions/activities on anticipation.

These examples follow on from discussion across distribution, recognition and
procedure (e.g. Table 1), which prepare the groundwork for imagining just/unjust
futures. Across questions/activities below, the practitioner is inviting the individual/
group to engage in their ideal of justice and to then reflect on it from various
perspectives.

Perspective

Visioning the future: place-specific Questions/activities for anticipation

All participants

Imagine a just/unjust energy future in [insert
place] [can insert year].
• How did we get there?
• What does it look like?
• Do you see specific energy types within it?

Why or why not?
Reflexive prompts • What aspects of the world, as it is today,

have you left unquestioned? What have
you changed?

• Could your imagined ‘just future’ cause
harm elsewhere?
o Is this acceptable, necessary, avoidable?
o How might this change your vision?

What does this new vision ask of you? Of
others?

Reflexive prompts on responsibility
and on justice interdependence

• Are there elements in your imagined ‘just
future’ which you dislike, but would be
willing to accept?
o Why or why not? Under what

conditions?
• Who benefits from your ‘unjust future’?

o Are these benefits legitimate? Justified?
Why or why not? Under what
conditions?

Visioning the future: technology/
project specific

Questions/activities for anticipation

All participants
• Can you foresee [insert energy idea]

contributing to an unjust transition?
• How might [insert energy idea] contribute

to a just transition?
• What needs to be in place to avoid/enable

this?
Reflexive prompts – as above, and in Table 3.

(Source: authors.)

Table 3
Reflexivity prompts, including sectoral examples.

These prompts should follow on from distributional, recognition and procedural
justice questions regarding the energy idea in question. This list is non-exclusionary
and non-exhaustive. It provides examples as a starting point, to stimulate practitioner
reflection and creativity.

General prompts – for all audiences*

• Why do you think this is?
• Is there anything that you are taking for granted, or taking to be true?
• Can you imagine places, peoples, scenarios where this might not be the case?
• Had you considered this before?
• Why or why not?
• What are you prioritising?
• Is there anything about this which you had not realised?
• Is there anything you believe should change?
• Can it change?
• Is anyone responsible today?
• Who should be responsible?
• What is your scope of action and what pressures do you face?
• In what ways are you responsible and how are you held to account?
• How can energy processes address changing needs over time, given the lifespan of

the [insert energy idea]?
• What opportunities does this create?
• What are the risks of not doing so?

Reflecting on/with unheard voices - for all audiences*

• Would they ask us not to develop [insert energy idea] at all?
• Can you imagine a scenario where [insert voice] are legitimately opposed to what

you are proposing?
• If we listened to [insert voice], how could this change the design/deployment of

[insert energy idea]?
• How might we listen to [insert voice] in practice? What are the barriers?

Sector dimension Practitioner example – industry prompts

Energy sector legacies How is [insert energy idea] disrupting or cooperating
with legacies of inequality in relation to energy?

• Could it, or should it be?
• How might this change?

Energy lifecycle processes How traceable are the raw materials in your [insert
energy idea]?

• How aware are you of processes of extraction or
disposal?

• What influence has this had on the design process?
• What opportunities are there?
• What risks are created by [insert energy idea]

otherwise?

Energy business models Have you considered the implications of the business
model you use on the potential impact that [insert
energy idea] could have?

• What assumptions are you making?
• What alternatives might you be locking out? Why?

Imagine an alternative business model.

• What does it look like?
• What implications does it have for the [insert energy

idea]?
• What social and ecological implications could it

have?
• How comfortable would you feel with adopting such

an approach?
• How capable would you feel? Why?

Localised impacts of the
energy idea

How familiar are you with the local context where you
plan to implement [insert energy idea]?

• How do your suggested positive local impacts or
contributions relate to local needs? How have these
been decided on?

• What assumptions are you making?
• What aspects should you becomemore familiar with?

(continued on next page)

L.M. Santos Ayllón et al.



Energy Research & Social Science 125 (2025) 103998

10

A further matter relates to responsibility for the technology, project or
initiative, from the implementation of justice intervention points
through to liabilities and legal accountability. These generally relate
to influence capabilities, ownership models, finance and risk, all of
which will likely surface through a Justice by Design inquiry and the
follow-on compilation of action points (Fig. 2, stage 5). This discus-
sion spans beyond the scope of this paper, yet we acknowledge it as
important and requiring further exploration.

While there are multiple ways of engaging with responsibility
through Justice by Design, we suggest involving actors with power in
the process and including questions about responsibility throughout
deliberative exercises to prompt first and second-order reflexivity. This
is in line with indicator-based models of RRI which highlight the
importance, as part of reflexivity, of the actors involved becoming
“aware of their own responsibilities as well as accountability” [9,p.7].
It also responds to the methodology’s practical potential to identify
responsibilities of justice “by whom?” [14,p.837]. Questions of re-
sponsibility should be exercised with caution, care and empathy,
particularly when engaging with people who may find themselves in
vulnerable situations, or with less power and influence in current en-
ergy system processes. Nonetheless, responsibility issues will be an
essential feature of delivering Justice by Design, particularly at stages
4–6 (Fig. 2, Table 4) to compile intervention points and to develop and
implement action plans.

Detailed briefly in Section 4.1, Table 4 includes more examples of
potential practitioners, energy ideas and timelines alongside examples

of how to undertake Justice by Design exercises (as per Fig. 2).
Overall, as per Sections 2, 3 and examples in Table 4, Justice by
Design requires a shift in ways of doing towards adopting a justice-
oriented approach to the development of energy ideas. Methodolog-
ically, while the deliberative exercises are essential, this does not
exclude integration with alternative methods at different moments.
Combining mixed qualitative and quantitative methods such as spatial
mapping (e.g. of energy resources, infrastructures and/or needs),
population data, statistical analysis or surveys and questionnaires
could support the design stages of the Justice by Design inquiry
(stages 1–2) (although as per above, these methods are inappropriate
for the deliberative exercises themselves). Mixed methods could also
be mobilised during data analysis to derive actionable outcomes
(Fig. 2, stage 4; Table 4). Finally, findings identified via Justice by
Design may also be contrasted with additional quantitative/qualita-
tive data for triangulation. This demonstrates the flexibility of this
methodology for practitioners with a range of skills and within
interdisciplinary teams, organisations and groups, while maintaining
robustness provided by the underpinning conceptual framework.

The novel value of Justice by Design is its integration of justice and
innovation frameworks, EJ and RRI respectively. Through these, Jus-
tice by Design can engage with justice considerations in an anticipatory
way - before impacts are locked into future energy systems. This
anticipatory lens to justice also creates space to consider alternative,
actionable possibilities, enabling practitioners to encompass pertinent
approaches focused on mitigating injustice while simultaneously
operationalising a positive justice framing. Thus, combining the
dismantling of extractive and exploitative infrastructures alongside
“building and supporting infrastructures that materialise being other-
wise, in ways that enable life chances and careful, responsible re-
lations” [148,p.238].

4.3. Discussion, applicability and limitations

The multi-scalar spread of impacts (across space and time) is
challenging to grasp, yet this is imperative to understand the real
reach of socio-technical and ecological energy configurations. In this
paper we propose the use of a methodology which encourages
anticipation, reflection and overall empathy via the three tenets of EJ
across geographical and temporal scales. Geographically, this prompts
consideration of transboundary impacts embedded within the life-
cycle of energy ideas, from energy extraction to waste processes.
Existing energy assessments and mitigations tend to focus on localised
impacts (e.g. Environmental Impact Assessments, Socio-Economic
Impact Assessments, employment-related commitments or commu-
nity benefit payments). Similarly, the Lifecycle Assessment approach
does not situate impacts geographically. Instead, Justice by Design
reframes these approaches significantly by encouraging deep thought
on the futures created by energy ideas at local and global scales. This
could encourage policymakers, for example, to think critically about
the transboundary impacts of their local decarbonisation and JT
objectives beyond the place’s immediate interests. In tandem,
recognition-led reflection on historical inequities alongside explicit
consideration of future generations incorporates temporality di-
mensions. Critical consideration of JT and low-carbon energy initia-
tives across spatiotemporal scales is largely excluded from
mainstream policy and industry narratives today. These are crucial to
ensure that a just energy transition in one place and time is, to the
extent possible, not offshoring injustice elsewhere or pushing it down
the line.

Table 3 (continued )

Sector dimension Practitioner example – industry prompts

Evaluating the energy
idea

How would you evaluate the success of [insert energy
idea]?
What about its failure?

• Where do these evaluative priorities come from?
• Is anything problematic with this approach?
• Is anything missing that should be included?
• How does this condition the design and delivery of

the [energy idea] in the first place?

Sector dimension Practitioner example – policy prompts

Energy sector legacies
and futures

Could benefits in [insert place] from [insert energy idea]
be in detriment to another place, people, time, nature?

• Is this justifiable?
• If not, what could be done to avoid this?

Should more be done to reduce power asymmetries in
relation to energy?

• What assumptions are you making?
• What are you prioritising, and what are you leaving

out?
• Is there potential to do so via [insert energy idea]?

Unheard voices What assurances are in place for future generations (of all
species) within your current energy transition plans?

• What assumptions are you making?
• Are you considering future generations locally or

worldwide?
• How might this change your [insert energy idea]?

(Source: authors.)
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Temporally, there is a risk that Justice by Design may be providing a
snapshot of realities and considerations at a specific point in time. This
sits against a backdrop of fluid – albeit slow changing and at times,
resistant [149] values, within a context of growing environmental and
technological uncertainty. This tension, however, exists in every process

of decision-making underway in the present. As such, Justice by Design
goes some way to resolve this by recognising said fluidity and uncer-
tainty, embracing it as part of the process. Additionally, risk mitigation
is built into the methodology’s core. Starting with inclusive deliberation
increases the diversity of perspectives and lived experiences assessing

Table 4
Justice by Design methodology: stages and illustrative examples. Source: authors.

Energy idea Practitioner

Technology
developer

Project developer Investor/funder Policymaker Community group

Illustrative ‘energy ideas’ Development of a
new energy
technology/

Improvement of
existing one

Scoping future energy
projects/

Purchasing/repowering
existing projects

Financing energy
innovations/projects

Designing energy transition plans
in [X] location/

Legislating for renewable energy

Planning a
community energy
project/

Activism in relation
to an energy idea

Example ‘energy idea’ timelines TRL 1–9 Scoping/planning ➔
decommissioning/
repowering

Portfolio design ➔
ongoing investment/

Design funding criteria
➔ stage gate process

Strategy design team (working
groups, evidence for policy
development) ➔ delivery

Self-organising ➔
engagement/
delivery of ‘energy
idea’

Justice by Design Illustrative ‘energy idea’ examples by practitioner

Stage 1 - Identify energy idea (the
focus of the Justice by Design
inquiry)

A tidal energy
converter prototype

A windfarm project in a
specific location

Investing in ‘net zero’
portfolio for carbon
offsetting/

Grant funding for green
hydrogen innovation
projects

Local idea for decarbonisation/

Net zero strategy for [X] location/

Subsidy for renewable energy e.g.
UK Contracts for Difference

A community owned
solar farm in [X]

Partnering with a
private energy
project/

Community
opposition to
[energy idea]

Stage 2.1 – Develop questions/
activities based on Justice by
Design

• Identify initial list of participants
• Design questions/activities

Include:

• Distributional considerations
• Procedural considerations
• Recognition considerations
• Responsibility considerations
Examples in Table 1. Underpinned by, followed by or included within:
• Visioning activities – see Table 2 for examples.
• First and second-order reflexive practice – see Tables 2 and 3 for examples.
Engage in first and second order reflexivity throughout. Question your biases.

Stage 2.2 - Identify methods • Interviews (multiple types)
• Workshops/open forum/collaborative activity/arts-based activity
Include consideration of inclusion/exclusion practices and accessibility (e.g. appropriate financial or alternative compensation measures for
participation).

Stage 3 - Deliver exercises • Deliver exercises

Stage 4- Identify, compile, and
collate interventions and
responsibilities

• Identify actions (including contacting to identified missing participants).
• Identify intervention points for the energy idea - consider scope for change within existing timelines.

o When is it possible to implement the given changes? Who needs to do this? When are things ‘locked in’?
• Identify responsibilities for delivery – including stakeholders beyond the leading organisation.

Stage 5- Respond to intervention
points, mitigating injustice and
promoting just outcomes

• Feedback to participants on intervention points (interventions may sit across different timelines throughout the energy idea).
• Establish links/involve directly influential stakeholders (e.g. small energy innovator reaching out to a grant funder) where relevant.
• Build flexibility into the process considering energy idea timelines, prioritise according to key intervention points and moments of ‘no return’

e.g. signed contracts, built infrastructure.
o Build necessary flexibility into ‘energy idea’ pathways e.g. into contracts, by including scope for Justice by Design iterations.

Stage 6 - Re-assess the energy idea • Continue to progress along the development timeline (TRLs, project timelines, funder stage gates, community negotiations and planning).
• Build on initial Justice by Design exercise; intervention points should permeate across departments and responsibilities relating to energy

idea delivery.
• Continue to mobilise Justice by Design to anticipate risks and opportunities at key points of energy idea timelines throughout.
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the energy idea in question. Visioning and reflexive prompts encourage
empathy over time and space, with human and more-than-human be-
ings.11 Moreover, effective, iterative deliberation and action are
intrinsic to Justice by Design via responsiveness, which upholds the
need to “change shape or direction in response to stakeholder and public
values and changing circumstances” [33,p.1572].

There are challenges to Justice by Design implementation, from
adoption through to iteration and responsiveness. Amongst others, these
pertain to existing interests and standardised methods, resources and the
often-diffuse nature of innovation itself. Yet, these challenges are not
insurmountable. Practically, the Justice by Design methodology often
fits well within the character of energy ideas as developed today. A
proposed onshore wind farm project, for instance, will have a projected
lifespan, which offers opportunities for iterative Justice by Design.
Justice by Design plans can be integrated a priori during project
formulation and can be protected within planning regulation or
contractually within the project itself. For energy technologies the pic-
ture is muddier, given that technological innovation can happen
simultaneously across different geographies, rhythms and scales. Prac-
titioners in different organisations could independently adopt the Jus-
tice by Design methodology throughout the design and testing of their
prototypes. The widely established TRL framework for technological
development may offer a pragmatic ‘timeline’ which could be under-
pinned by Justice by Design, with readily existing efforts in this arena
[20,21]. Given this diffuse nature of emerging innovations, however,
there may be a greater role for funders and regulators to incentivise such
justice-led approaches in these contexts (examples in Table 4).

To be clear, while Justice by Design is grounded in processes of
collective deliberation and reflexivity, it is not a method for public
engagement. Instead, it is a methodology for the design and delivery of
energy technologies, projects and systems more broadly (‘energy ideas’)
– which upholds collective reflexivity and anticipation as vital to
achieving just outcomes. In this context, while this paper advocates
participation, we do not romanticise the concept. Power asymmetries
between participants [116] make ensuring ‘holistic’ and ‘inclusive’
engagement challenging [115]. Stakeholders may mistrust engagement
processes or may only become interested after the design is already set
[151]. These challenges are accentuated by conventional engagement
tools which tend to be non-binding, unremunerated, and occur in the
later stages of an energy idea’s development, if at all. Inappropriate
participation can be shallow, extractive and fatiguing for participants,
and participation does not necessarily equate to stakeholder power
[152,p.635]. The Justice by Design methodology incorporates explicit
prompts on accessibility, responsibility and responsiveness, which go
some way in mitigating these risks. While issues of practitioner bias
exist, we contend that this is true of all decision-making processes. To
mitigate bias risk, stage 2 of Justice by Design (Fig. 2, Table 4) insists on
practitioner second-order reflexivity and iteration alongside collective
deliberation with diverse voices.

A practical challenge is one of resources. By its very nature, the
methodology is fluid, and application must be context dependent.
Practitioners will need to spend time and resources familiarising them-
selves with the justice dimensions of energy while embedding the Jus-
tice by Design methodology within current practices, including the
incorporation of deliberative exercises to influence decision-making.
This contrasts with real-world energy (innovation) development which
is often resource constrained and prioritises techno-economic feasibility
[e.g. [153]]. Despite increasing references to “wider impacts” in funding
applications (e.g. see the UK Government Innovation Funding Service)
or the development of ’whole systems’ tools like “Horizons” [154], these

continue to be an “add-on” instead of structurally transforming funding
priorities and evaluation processes. More positively, they also signal to a
slow but real shift in attention to these dimensions. Alongside growing
media and institutional awareness beyond academic spheres [e.g.
[101,155,156]] this is, we contend, an opportune time for practitioners
in the energy arena to be creative, ambitious and disruptive.

Finally, some of the justice dimensions identified through Justice by
Design may pertain to systemic and structural issues (e.g. global mar-
kets, legislation, supply chains, geopolitics, economic systems, financial
markets). These issues may lie beyond the capacity for action held by
practitioners. Even here, Justice by Design adds value. Engaging with
these systemic problems builds collective awareness, interest and re-
sponsibility, instead of rendering these issues unquestionable. This could
also give way to novel perspectives and approaches to begin to address
existing, systemic barriers. As such, we agree that by recognising the
entanglements with broader social, political and economic systems,
justice-driven lenses (such as Justice by Design) can help “legislators,
regulators and social activists reshape these market dynamics” [10,p.5],
and, we suggest, researchers, funders and technology and project de-
velopers too.

5. Conclusions

To design and deploy the sustainable energy systems of the future, it
is essential that we embed new methodological lenses that prioritise
justice into the design of energy technologies, projects and wider energy
systems change. The risk is clear if we do not do so – failures of antici-
pation risk reinforcing existing injustices and creating new ones. Said
another way, while the negative impacts of the closure of certain in-
dustries may be partly mitigated by existing approaches to JT, there will
be a limited understanding of the injustices arising from the develop-
ment of novel energy innovations. Furthermore, we will also forgo the
opportunity to build more just and resilient energy systems overall.

In this paper we present Justice by Design, a novel conceptual
framework and methodological approach. The interdisciplinary con-
ceptual framework integrates EJ, RRI and JT. It offers a coherent vision
and a practical methodology to drive forward actionable, more just
energy futures. Justice by Design aims to do so through key building
blocks of energy transitions: energy sources, technologies, projects,
place-based transitions and the socio-technical and ecological di-
mensions that constitute them.

We are not blind to the challenges related to the implementation of
Justice by Design, particularly given mainstream approaches to energy
developments. Despite these, we defend its value and appeal to practi-
tioners to engage in its implementation. The methodology requires a
shift in approaching energy ideas altogether. The staged process outline
and its accompanying guidance (Fig. 2, Tables 1–4) serve as a practical
guide for practitioners to engage with and implement anticipatory
considerations of justice. Thus, departing from existing energy-related
approaches to social license and community wellbeing which often fall
short of identifying and tackling root issues12; while also offering
practical ways for practitioners to engage with the complex trans-
boundary, temporal and more-than-human dimensions of energy.

There is no question about the need to take responsibility for future
energy systems and their implications. Energy and related in-
frastructures do not exist in a techno-rational, “moral vacuum” [79,p.1].
They are not merely an amount of kilowatt hours produced, or a Gross
Value-Added figure in an economy but are instead irreducibly inter-
woven with social and ecological systems. Funders, policymakers, in-
dustry practitioners and researchers must be bold to grasp the energy
transition as an opportunity to break away from traditional approaches,

11 While we acknowledge the challenges pertaining to speaking for others
[150], if genuinely mobilised such approaches can serve as pragmatic prompts
to consider individual biases and interests beyond one’s immediate reality
while actively exercising instances of multispecies relationality.

12 Examples include current approaches to “community benefits” from energy
projects, for instance, which are increasingly being questioned by communities
themselves [157].
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where these have enabled and ignored the enactment of historical in-
justices that still prevail. It is time for honest recognition and action.
Justice by Design offers an ambitious yet actionable methodology in this
direction, joining efforts to respond to the socio-ecological crises of
today.
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