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Moving beyond “believers vs.
deniers” labels: a public
response-centered framework
for energy justice in the emerging
renewable energy sector

Idowu O. Kunlere* and Kalim U. Shah

Joseph R. Biden, Jr. School of Public Policy & Administration, University of Delaware, Newark, DE,

United States

The global shift toward renewable energy raises concerns that the legacy of

energy injustice—historical imbalances in the distribution of benefits and burdens

from fossil fuels—may persist within renewable systems intended to address

climate change. Current research highlights that energy injustice could threaten

the success of this transition, yet limited focus has been placed on understanding

public responses to these emerging injustices. Existing frameworks often reduce

public opinion to simplistic binaries (for example, “supporters vs. opponents”),

which fail to capture the nuanced and diverse perspectives necessary for a

comprehensive understanding of public sentiment on energy issues. To address

this, we introduce the “PARO framework,” a novel tool that categorizes public

responses to energy injustice within the renewable energy context. The PARO

framework broadens the analytical lens on public opinion, o�ering insights that

can guide more targeted and e�ective solutions for promoting equitable energy

transitions.
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1 Introduction

Energy justice has become a central framework in both traditional and renewable

energy sectors, emphasizing the fair distribution of energy’s benefits and burdens across

society. It advocates for equitable access to energy, fair participation in decision-making,

and accountability for the negative impacts of energy production and consumption

(Jenkins et al., 2016a). Sovacool and Dworkin (2015) define energy justice as striving

for a global energy system where the rewards, such as electricity, and the costs, such as

pollution, are shared equitably. McCauley (2018) extends this, asserting that energy justice

encompasses social and environmental rights across all energy systems. In essence, energy

justice strives for a just and sustainable energy system for all (UN, 2020; UNDP, 2020;

Weforum, 2015).

At its core, energy justice aims to ensure that energy production and consumption

are fair, with benefits and harms distributed equitably, and that marginalized communities

have a voice in decision-making. This principle applies to both fossil fuel and renewable

energy systems. However, the shift toward renewable energy introduces new challenges,
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such as land use conflicts, unequal access to clean energy, and socio-

economic disruptions (Sovacool and Dworkin, 2015). These issues

highlight the need for updated tools to address evolving energy

justice concerns (Sovacool et al., 2017).

Public responses are integral to energy justice debates, reflecting

how communities, policymakers, and organizations engage with

energy equity issues. These responses—ranging from activism and

policy advocacy to opposition and inaction—offer insight into

how communities perceive issues like unequal resource access

and uneven environmental burdens, particularly during renewable

energy transitions. Initially hailed as a solution, renewable energy

has also raised concerns about perpetuating or introducing new

forms of injustice. Resistance to projects like wind farms and

solar installations, especially in rural areas, underscores the

need for procedural justice, ensuring all stakeholders, particularly

marginalized groups, have a say in energy decisions (Velasco-

Herrejón and Bauwens, 2020; Songsore and Buzzelli, 2016).

Scholars such as Heffron and McCauley (2017) argue that

energy justice frameworks must adapt to these changing public

responses by enhancing procedural and recognition justice to

include historically excluded voices. The discourse surrounding

renewable energy has thus shifted toward embedding justice in

every aspect of energy policy and implementation.

While several frameworks address energy justice—such as the

Energy Justice Metric (Heffron et al., 2018) and the “whole systems

approach” (Jenkins et al., 2014; Mejía-Montero et al., 2021)—

they primarily focus on balancing affordability, sustainability, and

security. McCauley et al.’s (2013) framework, which incorporates

distributive, procedural, and recognition justice, provides deeper

insights into energy transitions. Similarly, van der Wel et al. (2024)

apply public values theory to explore how societal values influence

energy decisions.

Despite these contributions, significant gaps remain in

understanding public responses to energy justice issues, particularly

the diversity of public reactions and their underlying motivations.

For example, scholars such as Heffron and McCauley (2017),

Sovacool and Dworkin (2015), and Jenkins et al. (2016a) have

largely focused on institutional and policy-driven perspectives,

overlooking the diverse range of public reactions—from passive

acceptance to active resistance—and their underlying motivations.

Similarly, current models often oversimplify public responses

into binary categories—such as “support” or “oppose”—that fail

to capture the complex and varied nature of public reactions to

energy projects. As a result, they overlook the broader spectrum

of public engagement, from passive acceptance to active resistance.

A more nuanced understanding of these responses is crucial

for effectively applying energy justice frameworks and addressing

public concerns.

This paper introduces the PARO framework, a conceptual

tool designed to fill these gaps by categorizing public responses

to energy justice in the context of renewable energy transitions.

The PARO framework offers a broader lens to analyze public

reactions, considering passive, reactive, and proactive behaviors.

While this paper focuses on the conceptual development of the

framework, its empirical application will be reserved for future

research. The goal is to improve our understanding of public

responses to energy justice in renewable energy transitions and

offer a valuable tool for policymakers, energy developers, and

community leaders as they work toward creating fair and equitable

energy systems.

2 Literature review

2.1 Energy justice in traditional (oil and gas)
sector and renewable energy

Global energy demand has driven heavy dependence on fossil

fuels for over a century, with significant environmental costs

(Akporiaye, 2023; Alexeev and Zakharov, 2022; Robbins et al.,

2014; Rahman, 2004; Kovarik, 2005). As highlighted by mounting

scientific evidence, fossil fuel emissions are increasingly linked to

climate change (IPCC, 2021).

In the last few years, energy justice research in the oil

and gas sector has revealed pervasive inequalities, which can

be categorized into four major themes: climate change (USEPA,

2022; Cramer et al., 2018), economic instability (Belarbi et al.,

2021), environmental pollution (Nwilo and Badejo, 2005), and

social inequality (Bartiaux et al., 2019). For example, oil

exploration in Nigeria’s Niger Delta has severely damaged the

environment, undermining livelihoods and deepening social

inequality, exacerbated by poor governance and corruption (Dulal

et al., 2009). Thus, the global shift toward renewable energy sources

like solar and wind, termed the energy transition, offers a promising

alternative (UNDP, 2015). These renewables produce minimal

emissions, positioning them as key solutions to climate change

(USEIA, 2019, 2021).

In recent years, renewable energy has increasingly been

positioned as the antidote to the environmental and social harm

often associated with the fossil fuel industry. While it offers

significant benefits—such as reducing greenhouse gas emissions

and improving energy security—it also introduces justice-related

challenges. Renewable projects can, in some cases, deepen

inequalities and contribute to energy injustice (Welton and Eisen,

2019; Sovacool, 2021; Sovacool et al., 2019b; Bartiaux et al., 2019;

Heffron and McCauley, 2017, 2014; Finley-Brook and Holloman,

2016; Baker, 2015; Nwilo and Badejo, 2005). Haarstad and Wanvik

(2017) conceptualize the instability of oil landscapes and suggest

that these instabilities are mirrored in the renewable sector, where

the socio-environmental impacts are still unfolding. This paradox

risks undermining the energy transition goals by exacerbating

pollution, economic instability, and social inequities. Scholars like

Jenkins et al. (2016a) and Sovacool et al. (2017) argue that fairness

and equity must apply to renewable energy just as they do to

fossil fuels.

However, the clean energy transition may also disrupt labor

markets (Okoroafor et al., 2022; Nanayakkara et al., 2021; Carley

and Konisky, 2020; Sovacool et al., 2019a; Welton and Eisen, 2019;

Finley-Brook and Holloman, 2016; Evans and Phelan, 2016). As

jobs in fossil fuels decline, employment opportunities in renewables

increase—but without proper planning, workers and oil-dependent

regions could face unemployment and economic distress (Scheer

et al., 2022; Mohommad and Kim, 2022; Grubert, 2020; Craig et al.,

2019; Calcar and Scholten, 2018; Banteli and Gwilliam, 2014; Lantz
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and Tegen, 2009). Additionally, large-scale renewable projects can

disrupt ecosystems and displace communities (Rehbein et al., 2020;

Chock et al., 2020; Stoms et al., 2013), complicating efforts to ensure

an equitable energy transition for all (Welton and Eisen, 2019).

2.2 Public response to energy (in)justice

Public responses to complex issues are a key study area across

various disciplines. Researchers have explored public reactions

to challenges such as climate change (Chilvers et al., 2014),

transportation (Rachman et al., 2021), drought (Owens et al.,

2003), and institutional change (Shah et al., 2021). These responses

reveal underlying values, motivations, and perspectives on energy

justice and help gauge acceptance or resistance to developments

in the energy sector. Understanding public perceptions of energy

(in)justice allows for solutions aligned with societal concerns,

leading to more effective interventions.

Despite increasing activism, current energy justice frameworks

inadequately address public responses. While highlighting

distributional, procedural, and recognition justice, they often

overlook the complexity of public engagement. This omission

fails to capture how communities interact with energy injustice,

particularly in renewable energy contexts. Addressing this gap

requires integrating public responses more systematically into

energy justice frameworks. Public responses are more than

participation; they reflect the frustrations, aspirations, and agency

of those affected by energy systems. Whether in protests, advocacy,

or calls for community-controlled projects, these reactions mirror

lived experiences of energy injustice. Often fragmented or episodic,

they demand a structured approach to inform more equitable

energy policies and practices.

2.3 Energy justice conceptual frameworks

The evolving discourse on energy justice addresses the

challenge of ensuring equity in energy transitions, production,

and consumption. Scholars recognize that energy systems are

embedded in social, environmental, and political contexts, often

leading to injustices that disproportionately affect vulnerable

communities. Central to this discussion is the need to incorporate

public responses and behaviors into energy justice frameworks—a

growing area of interest for researchers.

Previous studies have explored various aspects of energy

injustice, including its dimensions (McCauley et al., 2013),

conceptualization (Sovacool and Dworkin, 2015), measurements

(Meenar et al., 2022; Sharma, 2021), impacts (Alford-Jones, 2022),

and policy solutions (Sokołowski and Heffron, 2022). This cross-

disciplinary approach enriches our understanding and offers

potential solutions. Langemeyer and Connolly (2020) explored

the possibility of integrating justice concepts into the design

and management of critical public systems, including urban

infrastructure and utilities. They argue that existing frameworks

may not be enough to bridge the gap between theoretical

discussions of energy justice and achieving tangible results that

directly impact citizens. Their work emphasizes the importance

of practical solutions that address issues like access to affordable

energy and fair distribution of resources. Another example comes

from Bouzarovski and Simcock (2022), who focused on integrating

spatial considerations with energy justice. They employed the

term “spatial justice” to analyze how geography can affect energy

access and outcomes. Their study explores how geographical

disadvantages exacerbate vulnerabilities and contribute to energy

poverty.

Similarly, studies by Alford-Jones (2022) and Sokołowski

and Heffron (2022) delve into the links between energy justice,

public policy implementation, and potential policy failure. Their

work builds upon the notion that energy justice has far-reaching

implications, impacting policies for traditional (fossil fuels) and

renewable energy sources (solar, wind). Alford-Jones (2022) uses

Guatemala as a case study to illustrate how neglecting energy

justice can hinder the successful implementation of renewable

energy policies. When communities are not included in the

decision-making process or experience negative consequences

from renewable projects, their opposition can stall progress.

Conversely, ensuring fair access to energy benefits and mitigating

potential harm fosters community buy-in and facilitates smoother

policy implementation.

A key framework (Table 1) is the triumvirate energy justice

theory (McCauley et al., 2013), which addresses systemic

inequalities through distributive, procedural, and recognition

justice (Jenkins et al., 2016a; Sovacool and Dworkin, 2015).

Distributive justice, in particular, emphasizes fair access to

energy and mitigating harmful consequences like pollution and

environmental degradation.

Procedural justice emphasizes fair, inclusive decision-making

in the energy sector, ensuring that all stakeholders, regardless

of background, have a voice in shaping policies and projects.

Communities directly impacted by energy infrastructure should

influence how these projects are planned and executed, with

transparency and accountability being essential. Recognition justice

focuses on acknowledging diverse values and experiences and

addressing historic power imbalances that have marginalized

certain groups within the energy system (Carley and Konisky,

2020; Outka, 2018; Walker, 2009). It aims to integrate all

perspectives into decision-making to promote a just and equitable

energy future.

Wood and Roelich (2020, 2019) critique McCauley et al.’s

(2013) “triumvirate” model of energy justice for its top-down,

expert-driven nature, which neglects the lived experiences of

those directly impacted by energy injustices. This oversight

creates an incomplete understanding of public responses to

energy policies, especially in marginalized communities (Velasco-

Herrejón and Bauwens, 2020). By focusing on experts, frameworks

like McCauley et al.’s (2013) fail to capture how communities

define justice within specific socio-economic and cultural

contexts. Public response is crucial for the success of energy

transitions, highlighting the need for bottom-up approaches where

communities co-create justice frameworks, ensuring they reflect

real public concerns.

Early works by Jenkins et al. (2014, 2016a) also laid the

foundation for energy justice, emphasizing distributional,

procedural, and recognition justice—focusing on fair energy
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TABLE 1 Dimensions and tenets of energy justice.

S/N Tenets Focus Features

1. Distributive Energy Justice Identifies the distributions of rewards

and burdens of energy production in a

community

• Privileges and vulnerabilities

• Actors and their locations

2. Procedure Energy Justice Identifies decision-making processes in

an affected community

• Power dynamics (political

economy), Administrative,

and Judicial dimensions

3. Recognition Energy Justice Identifies vulnerable people in the

affected community

• Vulnerable people

in at-risk communities.

distribution, inclusive decision-making, and recognizing

marginalized groups. Their “whole systems approach” highlights

justice across the energy lifecycle. However, despite characterizing

energy injustices such as those in the Energiewende in Germany

and ethnic minority imbalances, this framework does not focus

on analyzing how the public responds to energy injustices.

Instead, it frames justice largely as a normative goal to be pursued

by institutions, with little engagement with the public’s active

participation in these processes.

In parallel, Heffron andMcCauley (2017) expanded the concept

by advocating a multidisciplinary approach that integrates law,

policy, and economics. Their Energy Justice Metric offers a

structured tool to evaluate energy systems. However, it falls short in

capturing the qualitative complexities of public responses, treating

the public more as passive recipients than active participants

in energy transitions. This oversight points to a crucial gap in

understanding how public responses affect the success or failure of

energy justice efforts.

On the other hand, McCauley’s (2018) and Heffron et al.’s

(2015) “energy trilemma” addresses the tension between energy

policy’s political, economic, and environmental dimensions, aiming

for sustainable, equitable outcomes. This framework is particularly

valuable when energy (in)justice issues span multiple disciplines,

each with potentially conflicting priorities. While this framework

aids decision-making, real-world applications are often complex

and unpredictable. However, Ciplet’s (2021) evaluative framework

addresses this challenge by providing a structured method for

visualizing ideal energy justice outcomes. It offers clarity by

simulating conditions for ideal energy justice, helping translate

principles into practical solutions.

Recent scholarship, such as van der Wel et al. (2024),

emphasizes integrating public values into energy transition policies,

marking a shift from earlier top-down approaches. Although

van der Wel et al. (2024) recognize that public perceptions of

fairness are key to socially sustainable energy transitions, their

study lacks a dedicated framework for capturing diverse public

responses, especially among social groups defined by race, class,

or geography. However, as Sovacool et al. (2017) and Jenkins

et al. (2016a,b) note, energy justice frameworks are still evolving

and must account for the complexities of global transitions.

Public opposition to renewable energy, often rooted in concerns

over fairness and equity, can hinder progress. To address this,

frameworks must incorporate public responses and the broader

social, economic, and cultural factors shaping responses to energy

justice initiatives.

2.4 Theoretical gaps in public responses in
current energy justice frameworks

As energy justice frameworks for understanding public

responses continue to evolve, public response frameworks within

related, more established subfields, such as climate justice, can

enhance our understanding of public responses to energy justice

issues. In this context, we draw from existing studies on

public responses to climate change that could offer a valuable,

albeit limited, foundation for exploring similar dynamics in

energy justice.

In climate justice literature, public opinion is often

oversimplified into binary categories such as “believers” and

“deniers” (Krishna, 2021; Karakas and Mitra, 2020; Corry and

Jorgensen, 2015). This binary approach overlooks the spectrum

of attitudes between these extremes. For example, O’Neill and

Boykoff (2010) introduce “skeptics” or “contrarians,” yet even

this fails to capture the full complexity of public attitudes, where

individuals may acknowledge climate change but question specific

mitigation strategies or support renewable energy projects while

expressing concerns about their local impact.

Similarly, traditional methods like surveys and questionnaires,

used to gauge attitudes toward energy justice (Velasco-Herrejón

and Bauwens, 2020; Greenacre, 2016; Newcomer and Triplett,

2015), often frame it as a binary issue, resulting in an incomplete

and sometimes misleading picture of public sentiment (Heiervang

and Goodman, 2011; Goyder, 1986). These tools tend to present

energy justice as merely a choice between support or opposition,

overlooking the nuanced perspectives that shape public opinion.

However, public attitudes toward energy justice are more complex,

reflecting overlapping concerns beyond approval or rejection.

While many recognize the need for affordable, clean energy, they

may also have reservations about the local impacts of energy

projects, such as health risks or environmental degradation.

Consequently, public responses are diverse, with support for

sustainable energy transitions often existing alongside resistance to

projects perceived as detrimental to local interests.

This same oversimplification also often permeates public

response discussions on energy justice, framing them as mere

support or opposition to issues like shale gas extraction and wind

energy (Carley and Konisky, 2020; Cowell et al., 2011; Neville

et al., 2017). However, as Howarth and Sharman (2015) and

Chateauraynaud and Zittoun (2014) point out, public opinion is

more nuanced. People may support renewable energy in principle

while expressing concerns about local impacts. For instance, factors
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such as visual aesthetics, fairness in decision-making, and trust

in local authorities shape attitudes toward wind farms (Fournis

and Fortin, 2016; Cass and Walker, 2009; Gross, 2007). These

complexities challenge the simplistic binary view of “supporters”

versus “opponents” and highlight the importance of context-

specific concerns.

Acknowledging these limitations, scholars argue for modified

energy justice frameworks incorporating public responses and

grassroots activism (Crespo Montañés et al., 2023; Powell and

Long, 2010). Howarth and Sharman (2015) advocate for an

approach that recognizes the fluid nature of public views, which

can shift from skepticism to acceptance based on local experiences

and information.

To address these challenges, we propose the PARO framework,

a conceptual tool designed to analyze public reactions to energy

justice broadly. Unlike binary models, PARO acknowledges a

spectrum of responses, ranging from outright opposition to

enthusiastic support, reflecting diverse motivations and concerns.

3 The PARO framework: a conceptual
tool for public response categorization

3.1 Insights from some related studies on
public responses

At least 13 key issues related to public responses to energy

injustice could be identified in the existing literature (Table 2),

highlighting the tension between simplification and nuance in

understanding public responses to energy justice. These can be

further grouped into four broader categories that reflect the

dominant themes of existing research: Energy Justice Theory,

Social Acceptance of Renewable Energy Projects, Social Movement

Theory, and Public Response Theory (Table 2). These categories

appeared across multiple studies, often in adapted or varied

forms, revealing commonalities and complexities in how public

engagement with energy justice has been studied. This grouping

allows organizing public responses in ways that reflect the multi-

dimensional and evolving nature of energy justice.

A central theme is that perceptions of fairness strongly

influence energy policies (Table 2). Distributional justice, for

instance, shapes how communities view the costs and benefits

of energy transitions (Heffron and McCauley, 2017). Procedural

justice emphasizes public involvement in decision-making, with

marginalized communities often feeling excluded from energy

processes (Jenkins et al., 2016a). Public resistance to renewable

energy projects is another recurring theme, often driven by

perceived injustices in development processes. Sovacool et al.

(2017) and Sovacool and Dworkin (2015) show that local

opposition arises when communities sense unfair treatment,

especially when projects are imposed without proper consultation

or compensation.

Studies such as Gross (2007) and Yenneti and Day (2015)

clearly distinguish between procedural justice (fair decision-

making) and distributional justice (fair distribution of benefits and

burdens). Both are crucial for public acceptance, but procedural

justice often presents the greater challenge to community buy-

in. Wüstenhagen et al. (2007) propose a framework for social

acceptance that includes socio-political, community, and market

acceptance, highlighting the need for alignment between public

and institutional support. Velasco-Herrejón and Bauwens (2020)

advocate for the capability approach to energy justice, emphasizing

community empowerment and active participation in decision-

making, moving beyond mere consultation.

Public resistance, often manifesting in protests or grassroots

movements, emerges when communities feel unfairly treated,

particularly when vulnerable groups are disproportionately

affected. Devine-Wright (2009) discusses “place-protective action,”

where opposition arises when energy projects threaten local

environments. Similarly, Sovacool (2017) describes resistance to

low-carbon transitions in the Nordic region. However, public

responses are not always confrontational—many communities

passively accept or disengage from energy justice issues due to

feelings of powerlessness or resource limitations.

3.1.1 Strengths and weaknesses of the conceptual
categorizations

These categorizations incorporate multiple dimensions of

justice and multi-scalar perspectives. Jenkins et al. (2016a) offer a

comprehensive framework integrating distributional, procedural,

and recognition justice. This approach enables a holistic view of

public responses. However, some studies, like Jenkins et al. (2014)

and Heffron et al. (2015), overemphasize institutional responses,

overlooking grassroots resistance or disengagement. While passive

resistance is acknowledged, many studies focus on overt forms of

engagement, such as protests. Furthermore, most categorizations

are based on European and North American case studies, leaving

public responses in the Global South underexplored, limiting

the frameworks’ applicability to diverse socio-economic and

cultural contexts.

Next, we distilled the 13 categories into 16 sub-themes, which

were then organized within the PARO framework. This thematic

analysis examined public responses to energy infrastructure

projects and renewable energy transitions, particularly to emerging

issues such as disengagement, passive acceptance, and silent

resistance. Thus, the themes of ignorance, denial, assumption,

buck-passing, muted or weak response, and frontal response

were derived from analyzing the sub-themes by focusing on how

communities could respond to energy injustice issues (Table 3). The

thematic categorization is based on how public responses evolve

based on their responses to injustice, empowerment, and trust in

institutions. Each sub-theme was categorized under one or more of

the sixmain themes according to its potential impact and the nature

of public engagement.

For instance, sub-themes like “Public Perceptions of Fairness”

and “Justice in Energy Transitions” reflect a certain level of

assumption, where communities might believe that fairness will

prevail or expect justice without actively resisting or contesting

energy projects. Themes like “Frontal Response” were derived from

more active sub-themes, such as “Resistance to Energy Projects,”

“Social Movements and Collective Action,” and “Contestation and

Resistance,” where communities are engaged in direct opposition

to perceived injustices. The themes “Buck-passing” and “Denial”

were linked to situations where communities or authorities shift

responsibility or ignore injustices, as seen in sub-themes like

“Exclusion from Decision-Making” and “Trust and Procedural
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TABLE 2 Conceptual analysis of public responses to energy justice.

General
groupings

Conceptual
categorization

Strengths Weaknesses Reference(s)

Energy justice

theory

Distributional justice Accounts for how energy resources and

burdens are shared

Limited focus on how different public groups

articulate their grievances

Heffron and McCauley

(2017)

Procedural justice Emphasizes public participation in

decision-making

Often overlooks the dynamics of power and

exclusion in local contexts

Jenkins et al. (2016a)

Recognition justice Highlights the need to respect diverse

cultural contexts

Challenges in operationalizing this concept

in policy mechanisms

Sovacool et al. (2017)

Energy trilemma Captures the balance between equity,

security, and sustainability

Public perceptions of this balance are highly

contextual, making generalizations difficult

McCauley (2018);

Heffron et al. (2015)

Social movement theory Offers insights into public mobilization

and resistance

Lacks a clear mechanism to address passive

or disengaged public responses

Sovacool et al. (2017)

Social acceptance of

renewable energy

projects

Capability approach Emphasizes community empowerment,

which can lead to greater acceptance

and long-term sustainability of projects.

Difficult to implement in practice, especially

in contexts where communities are not

well-organized or lack institutional support.

Velasco-Herrejón and

Bauwens (2020)

Social acceptance

framework

Comprehensive, covering political,

community, and market acceptance;

highlights the complexity of acceptance

in energy transitions.

Generalized framework; does not account for

local or context-specific factors that might

influence public responses in different

regions or communities.

Wüstenhagen et al.

(2007)

Procedural vs.

distributional justice

Clear distinction allows for a focused

examination of fairness in both process

and outcomes, addressing different

aspects of justice in energy transitions.

Overemphasis on procedural justice may

overlook deeper systemic issues, such as

historical grievances or structural inequalities

in distributional outcomes.

Gross (2007); Yenneti

and Day (2015)

Spatial justice Highlights the role of land politics and

spatial inequality in shaping public

responses; focuses on marginalized

communities and vulnerable groups.

Limited application outside of large-scale,

land-intensive renewable energy projects;

does not explore broader spatial dynamics in

urban or non-rural settings.

Yenneti et al. (2016)

Public mobilization

(resistance)

Social movement theory enriches the

understanding of active resistance

Lacks depth in categorizing passive or

disengaged responses

le Maitre et al. (2024);

Hall et al. (2013)

Social movement

theory and public

response theory

Place-protective action Provides a nuanced understanding of

local resistance beyond selfish

motivations, emphasizing emotional

and cultural factors.

May overlook broader structural inequalities

and focus too much on local-level dynamics.

Devine-Wright (2009)

NIMBY (not in my back

yard)

Highlights the localized nature of public

resistance, acknowledging that energy

transitions may disproportionately

impact certain communities.

Risk of oversimplifying public resistance as

mere selfishness, ignoring legitimate

environmental and justice concerns.

Boyle et al. (2019);

Smith and Klick (2007)

Contestation Captures the dynamic and evolving

nature of public responses, showing that

they are not static but subject to change.

Limited application to contexts outside of

low-carbon transitions; may not capture

passive forms of resistance adequately.

Sovacool (2017)

Social movements Offers a framework for understanding

collective action and how individual

grievances become mobilized.

Overemphasis on organized movements,

which may neglect more passive or

disengaged forms of public response.

Tarrow (2011);

McAdam et al. (2001)

Disengagement and

passive acceptance

Highlights that not all public responses

are confrontational, some are passive,

reflecting disengagement from the

process.

May overlook why disengagement occurs and

fails to connect it adequately to issues of

justice or systemic barriers.

Velasco-Herrejón and

Bauwens (2020)

Fairness”. Table 3 shows likely themes obtained from the initial

conceptual categorizations.

3.2 The proposed PARO framework

The PARO (Public Awareness, Responsibility, and Outcomes)

framework emerges as a response to this gap, offering a

more nuanced and structured way to interpret public reactions

to energy injustice, particularly within the renewable energy

sector. Unlike existing frameworks, which often treat public

engagement as secondary or peripheral, the PARO framework

places public responses at the center of analysis. It categorizes

responses into six classes—ignorance, denial, assumption, buck-

passing, muted or weak response, and frontal response—grouped

into three overarching themes: overlaying, burden-shifting, and

corrective actions. This categorization allows for a more granular

understanding of how different segments of the public engage with

energy justice issues, from passive indifference to active advocacy

for change.
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TABLE 3 Thematic analysis table.

S/N Sub-themes Description References Theme

1 Public perceptions

of fairness

How communities perceive the justice dimensions

of energy projects, particularly distributional

justice

Heffron and McCauley

(2017); Sovacool and

Dworkin (2015)

Assumption

2 Resistance to energy

projects

Public opposition to renewable energy

infrastructure, mainly due to siting decisions

Sovacool et al. (2017);

Sovacool and Dworkin (2015)

Ignorance, frontal response

3 Exclusion from

decision-making

Communities feel excluded from the processes

that shape energy policies, affecting procedural

justice

Jenkins et al. (2016a); van der

Wel et al. (2024)

Denial, buck-passing

4 Capabilities and

empowerment

Public responses depend on their perceived

capacity to influence energy decisions and access

resources

Wood and Roelich (2019,

2020)

Frontal response, assumption

5 Cultural

recognition

Public responses are shaped by the extent to which

their cultural and social identities are

acknowledged

van der Wel et al. (2024);

Sovacool et al. (2017)

Denial

6 Justice in energy

transitions

The broader concept of fairness in energy

transitions, balancing security, equity, and

environmental goals

Heffron et al. (2015); Jenkins

et al. (2014)

Assumption

7 Public acceptance

of renewable energy

Community and market acceptance of renewable

energy technologies, with attention to social

justice.

Wüstenhagen et al. (2007);

Gross (2007);

Velasco-Herrejón and

Bauwens (2020);

Mejía-Montero et al. (2021)

Muted or weak response

8 Procedural and

distributional

justice

Fairness in decision-making processes and the

distribution of energy project benefits and

burdens.

Gross (2007); Yenneti and

Day (2015); Velasco-Herrejón

and Bauwens (2020)

Assumption, buck-passing

9 Spatial justice The impact of land politics on community

responses, especially in vulnerable communities.

Bouzarovski and Simcock

(2022); Yenneti and Day

(2015); Yenneti et al. (2016)

Frontal response, denial

10 Community

empowerment and

capability

Emphasizes building the capability of

communities to engage in energy justice issues.

Velasco-Herrejón and

Bauwens (2020);

Mejía-Montero et al. (2021)

Frontal response

11 Place-protective

action

Public opposition to energy projects based on

emotional attachment and cultural identity tied to

specific locations.

Devine-Wright (2009) Frontal response, denial

12 Contestation and

resistance

Communities contest energy projects they view as

unjust or poorly implemented, often leading to

active resistance.

Sovacool (2017); Tarrow

(2011)

Frontal response

13 NIMBYism and

localized concerns

Public resistance focused on protecting local areas

from perceived negative impacts of energy

infrastructure projects.

Devine-Wright (2009);

Sovacool (2017)

Frontal response,

buck-passing

14 Social movements

and collective

action

Grievances related to energy justice are often

expressed through social movements, which

mobilize public opposition.

Tarrow (2011); McAdam et al.

(2001)

Frontal response

15 Disengagement and

passive acceptance

Public responses can also be passive, where people

either accept energy projects or disengage from

the justice debates.

Sovacool (2017);

Devine-Wright (2009)

Muted or weak response

16 Trust and

procedural fairness

Trust in institutions is critical in shaping public

responses, with higher trust leading to lower

resistance.

Jenkins et al. (2014); Heffron

and McCauley (2017)

Assumption, ignorance

What sets the PARO framework apart from other models

is its focus on both the range and the depth of public

responses. Rather than treating public engagement as a monolithic

phenomenon, the PARO framework acknowledges that various

factors, including social, economic, and cultural contexts shape

responses to energy injustice. It also recognizes that public

responses evolve over time, influenced by external factors such

as policy changes, technological advancements, and community

awareness campaigns. By capturing these dynamics, the PARO

framework provides a more comprehensive lens through which

to assess the effectiveness of public participation in rectifying

energy injustice.
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3.2.1 Elements of the PARO framework on energy
injustice

The PARO framework consists of six classes grouped under

three major categories. It also employs three main yardsticks in

classifying public responses to energy injustice. The three yardsticks

are (i) Problem Awareness, (ii) Responsibility, and (iii) Outcome

(Table 4).

“Problem Awareness” is a property that identifies whether or

not a subject recognizes energy injustice as a critical societal issue.

This property also measures or seeks to understand a subject’s

knowledge level, perception, underlying assumptions, or biases

about energy injustice. Here, the goal is to ascertain whether or not

the subject knows about or accepts the peculiarities and importance

of energy injustice.

A critical limitation of existing public response categorization

frameworks is that they often fail to capture how well people

understand such issues (public awareness) before categorizing

their responses to them (public responses). Unlike the PARO

framework, which explicitly incorporates a measure of public

awareness, many other frameworks overlook this crucial aspect,

leading to a less comprehensive representation of public sentiment

and engagement. By failing to account for the level of awareness,

these frameworks may miss critical dimensions and underpinnings

of how the public perceives and reacts to issues, ultimately affecting

the effectiveness of the strategies derived from them.

Understanding people’s awareness of energy injustice as a

problem is essential because problem awareness creates the

foundation of how such people react to the issue. Furthermore, as

a relatively emerging issue, many still do not know about energy

injustice and may not identify or describe it accurately or realize its

importance, which could, in turn, influence their response to it.

On the other hand, “Responsibility” is a property that describes

how the subject interacts with or responds to energy injustice.

Here, the goal is to ascertain whether or not the subject takes

any step or accepts responsibility for drawing attention to or

addressing the identified energy injustice. This property is critical

in understanding the position and responses of decision-makers

to energy injustice. Usually, however, accepting “responsibility” to

address energy injustice may depend on the subject’s acquaintance

with and understanding of what energy injustice means and

represents. In summary, however, two typical mutually exclusive

options are possible here: yes, the subject accepts responsibility, or

no, the subject does not accept responsibility (Table 4). However,

exceptions exist whereby the subject may not necessarily be a

distinct “yes” or “no” but may alternate between a yes and no

(Table 4).

Lastly, “Outcome” describes the likely result of the subject’s

approach to addressing or the subject’s position on energy

injustice. The current study considers “outcome” as the summation

of the conscious and subconscious impacts of the subject’s

awareness and approach to energy injustice. It is important

to note that irrespective of the subject’s awareness or lack of

awareness of energy injustice and whether or not the subject

accepts responsibility for addressing energy injustice, choices

have consequences, and so, those choices, actions, or inaction

produce outputs that may address or worsen the situation. Thus,

“outcome” seeks to understand how a subject’s awareness, position,

FIGURE 1

Public responses to energy injustice under the PARO framework.

or approach impacts consequences associated with energy injustice,

whether those consequences become milder or more intense,

or whether appropriate tools and strategies are developed to

address them.

3.2.2 Types of responses to energy injustice under
the PARO framework

The current study proposes three main public responses to

energy injustice in the emerging renewable energy sector. These are

(i) Overlaying or masking, (ii) Burden-shifting, and (iii) Corrective

action (Figure 1).

Overlaying, also called masking, refers to a situation whereby

an individual, organization, or group overlooks the occurrence,

impacts, or dangers that energy injustice could pose in critical areas

such as the emerging renewable energy sector. However, overlaying

could result from two leading causes: first, ignorance, and second,

denial. “Overlaying from ignorance” happens when an individual,

organization, or group is unaware of energy injustice due to

the paucity of relevant information. Being an emerging field of

interest, limited knowledge and public awareness exist about energy

injustice, and many remain uninformed about its occurrence or

threats. So, it is not unusual thatmany across different communities

or countries may not have heard about energy injustice or may not

genuinely know it exists or understand its essence.

On the other hand, “overlaying from denial” is a situation

whereby an individual, organization, or group baselessly, without

evidence, or despite growing evidence, overlooks or dismisses the

occurrence and impact of energy injustice. However, overlaying

from denial may occur due to misinformation, which is often

common for political, socio-cultural, or other reasons. However,

it could also result implicitly (due to lack of accurate information,

for example, in information-challenged areas) or explicitly (despite

the availability of accurate information, for example, amongst
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TABLE 4 Types of responses to energy injustice in renewable energy development (using the PARO framework).

S/N Types Dimensions Public awareness
(does the subject
know about energy
injustice, and to
what extent?)

Responsibility (does
the subject accept
responsibility for
addressing the
identified energy
injustice?)

Outcomes (what is
the outcome of the
subject’s action or
inaction?)

1. Overlaying or

masking (overlooks

the occurrence and

impact of energy

injustice)

I. Ignorance Unaware that energy injustice

exists.

No Energy injustice remains

unsolved and could worsen.

II. Denial Dismisses that energy

injustice exists or minimizes

its impact without evidence.

Often happens implicitly due

to a lack of awareness or

ignorance, misinformation, or

explicitly with people who

should know better.

No Energy injustice remains

unsolved and could worsen.

2. Burden shifting

(transfers the

responsibility to

address energy

injustice to another

actor along the

chain)

I. Assumption Assumes that energy

transition will naturally

address the sources of energy

injustice.

No Energy injustice remains

unsolved and could worsen.

II. Buck-passing Recognizes energy injustice as

a problem but blames others

instead of addressing it and so

does not act.

No Energy injustice remains

unsolved and could worsen.

III. Muted or

weak responses

Acknowledges energy

injustice as a problem but

employs inadequate responses

in terms of approaches,

solutions, or policies.

Yes/No Energy injustice remains

unsolved and could worsen.

3. Corrective

(dynamic, frontal,

or hands-on)

I. Frontal Makes attempts to understand

and proposes practical

solutions to energy injustice

holistically.

Yes Energy injustice could be

addressed and solved.

people who have access to information and who ordinarily should

know better). Note that “denial” could also include situations

where communities are excluded from decision-making processes

but may not actively resist, leading to passive responses. Finally,

the subject does not accept responsibility for addressing energy

injustice during overlaying; thus, the underlying causes or impacts

are left unaddressed.

Burden-shifting refers to a situation whereby an individual,

organization, or group is aware of the occurrence or potential

impacts of energy injustice but, rather than address the problem,

attempts to transfer responsibility for managing or addressing

the energy injustice to another individual, organization, or group.

Burden-shifting may occur in three dimensions: first, assumption;

second, buck-passing; and third, muted response. “Burden-shifting

by assumption” occurs when an individual, organization, or group

is aware of the energy injustice associated with the oil sector,

for example, but assumes that the transition to renewable energy

sources will automatically wipe off those injustices. Assumption

also refers to where communities or individuals may perceive

fairness or assume justice without active contestation, such as

“Public Perceptions of Fairness.” Thus, the steps needed to

address energy injustice in renewable energy development are

left unaddressed.

“Burden-shifting by buck-passing” occurs when an individual,

organization, or group recognizes the threats of energy injustice

but blames others rather than addressing them. So, the “buck”

is passed to another person or group who may not address the

problem; hence, the problem persists or festers. Buck-passing could

also reflect scenarios where communities shift the responsibility

to institutions or other entities without taking action themselves,

as in “Exclusion from Decision-Making” (Table 3). Lastly, “weak

or muted response” refers to a situation whereby an individual,

organization, or group is aware of the occurrence and threats

of energy injustice but ends up ineffectively addressing the

problem through inadequate, weak, or intentionally defective

strategies, tools, or policies. Muted or Weak Response is linked

to situations where the public’s response is passive, as reflected in

“Disengagement and Passive Acceptance” (Table 3).

“Corrective action”, also known as the dynamic, frontal, or

hands-on approach, is a crucial strategy in addressing energy

injustice. It involves individuals, organizations, or groups who

are aware of the threats of energy injustice and take conscious,
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continuous steps to improve public understanding and develop

holistic solutions. This proactive approach is the most effective

way to draw public attention, mobilize resources, and develop the

necessary tools, techniques, and strategies to address the threats

of energy injustice and achieve the sustainability goals of energy

transition and renewable energy development.

3.3 Connecting findings to the larger
discourse on energy justice

The study offer new insights into public responses to energy

injustice within the emerging renewable energy sector, broadening

the scope of how such issues are understood and managed. Energy

justice has often focused on fairness in energy distribution, access,

and participation in decision-making processes in the energy

sector. However, the proposed framework—categorizing public

responses into six key themes of ignorance, denial, assumption,

buck-passing, muted or weak response, and frontal response—adds

a nuanced dimension to this discourse by exploring how different

levels of awareness and action shape public responses to clean

energy projects.

While much of the traditional system fails to capture

a community’s potential wide spectrum of views, the PARO

framework goes beyond the narrow two-way (support or oppose)

classification system to conceptualize a new basis for researchers to

interrogate different public responses to energy injustice.Moreover,

the framework is easy to use, adaptable to different situations

and communities, and can be framed to understand subtle or

mainstream responses to energy injustice.

Unlike previous models primarily focusing on distributional

and procedural justice, the PARO framework emphasizes the

complex social, cultural, and psychological factors influencing

public perception and behavior in energy transitions. For

example, studies on community opposition to renewable energy

infrastructure, often categorized under “NIMBYism” (Not In My

Backyard), can be understood as a combination of “denial” and

“buck-passing.” Communities may reject the broader benefits of

renewable energy projects in favor of local interests, shifting the

burden of development to other regions. These patterns are not

merely reactionary; they are deeply embedded in social and cultural

narratives that influence public attitudes.

Similarly, the sub-theme of “disengagement and passive

acceptance” aligns with the theme of “muted or weak response”

in the PARO framework. In regions where energy injustice

prevails, disengagement from decision-making often results from

disempowerment. Studies on procedural justice have demonstrated

that exclusion from participation can lead to passive acceptance

or complete disengagement, categorized in the PARO framework

as “muted or weak response.” This highlights the importance of

ensuring participatory justice in energy transitions—a key issue the

PARO framework aims to address.

In the broader context of energy justice, the demand for

equitable transitions involves more than technical solutions.

It requires social acceptance, inclusivity, and fairness in

decision-making processes. The sub-themes explored in this

study—such as fairness, exclusion from decision-making, and

cultural recognition—align with established concepts in energy

justice but provide a more structured analysis of how these issues

manifest in public responses. For example, public opposition to

energy projects, often rooted in procedural and distributional

injustices (Heffron and McCauley, 2017; Jenkins et al., 2016a;

Sovacool and Dworkin, 2015), can be categorized as “frontal

responses” in the PARO framework, reflecting direct challenges to

perceived injustices.

Similarly, disengagement and passive acceptance align with the

theme of “muted or weak response,” highlighting the importance

of engaging marginalized communities early and often. For

example, public opposition to energy projects (resistance) can be

linked to deep-rooted concerns over procedural and distributional

injustices, where communities feel excluded from decision-making

processes or burdened disproportionately by energy infrastructure.

The categorization of this response under the theme of “frontal

response” reflects how such opposition is often a direct and

vocal challenge to perceived injustices. Similarly, sub-themes such

as disengagement and passive acceptance can be connected to

“muted or weak responses,” where communities either lack the

necessary information to engage critically with energy projects or

feel powerless to influence outcomes.

By framing public responses in these six thematic categories,

the framework goes beyond existing discussions of resistance or

acceptance. It offers a broader lens through which to understand

how public attitudes evolve, especially in relation to issues of

trust, empowerment, and cultural recognition. This categorization

allows policymakers, scholars, and practitioners to not only

assess the spectrum of public engagement but also to identify

where interventions can be most effective in fostering more

equitable outcomes.

4 Implications and potential for future
research

4.1 Applying the PARO framework to
energy justice

4.1.1 Assessing awareness within the PARO
framework

The PARO framework raises critical questions about who

determines energy injustice, how responsibility is allocated, and

which metrics are appropriate for assessment. However, the PARO

framework is grounded in established energy justice principles,

providing a secure theoretical foundation for its application. It

acknowledges that energy injustice is context-specific and shaped

by institutional, legal, and societal recognition of harm, exclusion,

or inequity. The “triumvirate” framework of energy justice—

distributional, procedural, and recognition justice—is foundational

for identifying and assessing instances of injustice (Heffron and

McCauley, 2017; McCauley et al., 2013).

In the PARO framework, these dimensions could serve as

reference points for assessing whether or when an energy injustice

has occurred. For instance, distributive justice concerns are raised

when there are inequities in energy access, such as disproportionate

energy costs for low-income households. Procedural injustice,

on the other hand, may emerge when affected communities
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are excluded from key decision-making processes. In contrast,

recognition injustice could become evident when specific groups’

cultural or social identities are ignored or diminished in energy

transitions. Other energy justice frameworks could also provide

useful parameters for determining energy (in)justice within the

PARO framework. The Energy Justice Metric proposed by Heffron

et al. (2015) and Heffron et al. (2018) offers a detailed approach

to evaluating justice across different energy systems by mapping

out specific harms and benefits. This metric could be integrated

into the PARO framework by helping quantify the impact of

energy injustices and providing a clear set of evaluative criteria for

assessing harm.

Similarly, the “whole systems approach” (Mejía-Montero et al.,

2021; Jenkins et al., 2014) broadens the discussion on energy justice

by positioning it within socio-technical systems. This method

evaluates energy (in)justice by analyzing access and fairness and the

social, environmental, and technical dynamics that shape energy

infrastructures. Such a comprehensive perspective is critical for

the PARO framework, enabling it to capture the intricate forms of

injustice that arise during renewable energy transitions.

To assess awareness, the framework suggests qualitative

tools such as surveys, interviews, and ethnographic studies to

gauge how individuals or communities perceive and understand

instances of energy injustice. This may involve evaluating whether

respondents recognize specific instances of inequitable energy

distribution or exclusion from decision-making processes. Drawing

on environmental psychology, the framework can incorporate self-

reported awareness (Passafaro et al., 2019; Morton et al., 2017)

and observable behaviors such as participation in public forums

or activism.

Rather than relying on a single authority or a narrow

set of parameters, the framework advocates for a pluralistic

approach to justice determination, including legal, societal, and

institutional lenses and distributive, procedural, and recognition-

based perspectives. This approach is essential for analyzing

energy justice in complex, real-world scenarios where power

dynamics, resource allocation, and community participation are

deeply intertwined.

4.1.2 Assessing responsibility within the PARO
framework

The concept of responsibility within the PARO framework is

essential to understanding how public responses to energy justice

unfold. Responsibility is not merely a rhetorical stance but is also

reflected in tangible actions. The framework draws on qualitative

and quantitative measures to evaluate whether a subject has

accepted responsibility for addressing energy injustices. Rhetorical

responsibility can be identified through public statements, policy

documents, or organizational commitments that signal intent to

address energy injustice (Marais, 2012; Castelló and Lozano, 2011).

These can include formal commitments to national or local energy

policies, participation in public consultations, or articulating justice

principles within corporate social responsibility reports (Healy and

Barry, 2017; Miller and Richter, 2014; Lindgreen and Swaen, 2010).

However, responsibility cannot be fully captured through

rhetoric alone. The PARO framework also emphasizes the

need for measurable actions, such as implementing policies,

allocating resources, and developing projects to correct energy

injustices. For example, a government’s commitment to renewable

energy transition can be assessed by examining legislative

actions, budgetary allocations to marginalized communities, or

implementing equitable energy access programs (Walker and Day,

2012). Thus, responsibility is seen as a dual process: rhetorical

commitment establishes intent, while actionable steps reveal the

practical efforts to achieve justice. This two-pronged approach

provides amore comprehensivemeasure of responsibility and helps

distinguish between empty rhetoric and genuine commitment to

addressing energy inequalities.

4.1.3 Assessing outcomes of public responses in
the PARO framework

The PARO framework categorizes outcomes of public

responses to energy justice by considering three core dimensions:

scope, effectiveness, and sustainability. These dimensions

acknowledge that responses vary in both intensity and impact.

Scope assesses whether outcomes address energy injustice on a

local or systemic level. Localized solutions like community-based

renewable projects may resolve specific energy access issues but fail

to address broader systemic inequalities. Systemic solutions, like

policy reforms or large-scale infrastructure improvements, have

the potential to impact energy justice on a national or global scale

(Jenkins et al., 2016a). Effectiveness evaluates how well a response

mitigates or resolves the energy injustice. It can be measured

through tangible improvements such as better access to affordable

energy or reduced pollution in disadvantaged communities. Policy

evaluations in energy justice often focus on the concrete benefits

interventions provide to marginalized populations (Sovacool

et al., 2019b). Sustainability considers the long-term impact of

the response. While temporary solutions may provide immediate

relief, sustainable interventions address root causes and offer

lasting benefits. These outcomes are measured by long-term

improvements in affordability, accessibility, and equity within

energy systems (Heffron and McCauley, 2017).

4.2 Clarifying the relationship between the
PARO framework elements and response
categories

The PARO framework, designed to assess public responses

to energy injustice, functions as an interconnected process where

each element—problem awareness, responsibility, and outcomes

(Table 4)—progresses sequentially and interdependently. A deeper

understanding of this relationship is key to explaining how public

perceptions of energy injustice evolve and the subsequent actions

taken or avoided. The framework’s ability to capture this complexity

is evident in how varying levels of awareness shape the acceptance

or rejection of responsibility and how this, in turn, leads to differing

outcomes in addressing energy injustices.

For instance, a lack of problem awareness (ignorance or denial)

precludes the acceptance of responsibility and hence leads to poor

or non-existent outcomes (Table 5). Conversely, greater awareness

can lead to stronger responsibility acceptance and more dynamic
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TABLE 5 Key concepts and relationships in the PARO framework.

S/N Key concept Description Examples/elaboration

1 Interdependence of PARO

framework elements

Problem awareness, responsibility, and

outcomes are interconnected and progress

sequentially.

Lack of awareness precludes responsibility,

leading to poor outcomes. Conversely, awareness

fosters responsibility and dynamic responses.

2 Overlaying responses Public either denies or is unaware of energy

injustice, leading to inaction.

Ignorance or denial results in energy injustice

being overlooked or worsened.

3 Burden-shifting responses Public shifts responsibility to others, avoiding

direct action.

Assumption that energy transition will address

injustice, or passing blame without action.

4 Corrective responses Public takes active steps to address energy

injustice, acknowledging the problem and

proposing solutions.

Greater awareness leads to responsibility

acceptance, resulting in proactive solutions.

5 Exploration of fairness and cultural

recognition

Framework addresses issues of fairness,

exclusion, and cultural recognition through

the responsibility and outcomes elements.

Fairness is evaluated in decision-making

inclusivity, and cultural recognition in the

effectiveness of solutions.

responses to energy injustice, leading to better outcomes. Similarly,

in overlaying responses, individuals or groups deny or are unaware

of energy injustice. This lack of awareness means they do not

recognize their responsibility in addressing the issue, resulting

in outcomes that perpetuate or even exacerbate the injustice.

On the other hand, the corrective response typifies a scenario

where heightened awareness leads to active responsibility, fostering

meaningful action to rectify the injustice. By presenting these as

interlinked processes rather than isolated events, the framework

offers a dynamic approach to analyzing public responses across

different stages of energy justice engagement.

The PARO framework also enables a broader exploration

of key social justice themes, such as fairness, exclusion, and

cultural recognition. For example, fairness is examined through

decision-making inclusivity in assessing the “responsibility”

component—whether marginalized communities are given

equitable opportunities to participate in renewable energy

transitions. The framework’s “outcomes” element is equally

equipped to evaluate how solutions consider cultural recognition,

particularly in contexts where proposed solutions must resonate

with affected groups’ cultural values and practices. Thus, it can

capture how cultural recognition—or lack thereof—affects the

efficacy of proposed solutions to energy injustices. Failure to

do so often results in ineffective interventions, as seen in cases

where energy policies disregard the socio-cultural realities of local

communities, perpetuating exclusion from the decision-making

process. By embedding these themes into its core elements, the

PARO framework categorizes responses and provides a robust tool

for disentangling complex issues around public perceptions of

energy injustice.

This layered relationship between awareness, responsibility,

and outcomes helps to understand better why certain

responses succeed while others fail. It also elucidates how

perceptions of fairness, exclusion, and cultural recognition shape

responses to energy injustice, particularly within the renewable

energy transition.

4.3 Practical and policy implications
policymakers and researchers

The proposed framework offers practical tools for guiding

policy, fostering public engagement, and driving more equitable

energy transitions. First, it provides policymakers with a structured

way to assess public attitudes toward energy projects, anticipate

these responses, and design more targeted communication and

participation strategies. Understanding whether communities are

operating from ignorance, denial, or buck-passing can help

design targeted interventions that address the root causes of

disengagement or opposition. For instance, if a community’s

response is primarily categorized under “ignorance,” efforts can

be made to increase transparency and provide more information

about renewable energy projects’ potential benefits and risks. If the

dominant response is “denial,” policies might focus on building

trust and ensuring that local communities have a meaningful role

in decision-making.

Second, the framework can guide public engagement strategies

by highlighting the importance of cultural recognition and

empowerment in shaping responses. Likewise, in situations where

denial or buck-passing are dominant, NGOs can work on building

trust and fostering dialogue to address the root causes of these

responses, often related to historical marginalization or exclusion

from decision-making processes. Communities that feel excluded

from decision-making or unrecognized in the planning of energy

projects are more likely to engage in buck-passing or frontal

responses. Therefore, involving local communities in the early

stages of project planning and ensuring that their cultural and social

identities are respected could shift public responses toward more

constructive forms of engagement.

Finally, in the context of equitable energy transitions,

the framework underscores the need for a holistic approach

that considers both the technical and social dimensions of

energy justice. While renewable energy projects are crucial for

decarbonization and mitigating climate change, they must also be

designed and implemented in just and inclusive ways. The thematic

categories identified in this framework can help policymakers

and project developers identify potential conflict areas and work

proactively to address them, ultimately leading to smoother project

implementation and more sustainable outcomes.

5 Conclusion

5.1 Limitations, scope, and future research

It is important to note that the present study is conceptual

in nature and aims to provide a theoretical foundation for
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understanding public responses to energy injustice. The empirical

application of the PARO framework—its use in analyzing real-

world cases—will be the focus of a follow-up study. This paper

lays the groundwork by developing the framework based on

existing literature and theoretical insights, offering a tool for future

empirical work. The forthcoming study will involve the application

of the PARO framework to specific cases of public engagement with

renewable energy projects, thus demonstrating its practical utility.

This distinction between the conceptual foundation and

empirical application is essential to understanding the scope of the

current paper. While this study contributes a new theoretical lens,

its empirical validation and application are deliberately planned for

subsequent research. Similarly, applying this framework to energy

justice within the renewable energy sector opens up new research

and policy development avenues. Future studies could apply the

framework to different case studies of renewable energy projects,

comparing how public responses vary across different socio-

political contexts and identifying which factors are most effective

in mitigating resistance and fostering acceptance. Additionally, the

framework can be adapted to explore public responses to other

aspects of energy transitions, such as adopting energy efficiency

technologies or shifting toward decentralized energy systems.

This framework can serve as a valuable tool for governments

and energy companies seeking to design more inclusive and

just energy transitions. By recognizing the diverse range of

public responses and the factors that drive them, policies can be

tailored to ensure that all voices are heard and the benefits of

renewable energy transitions are shared equitably. In doing so, the

framework contributes to a more comprehensive understanding

of energy justice and its role in shaping the future of sustainable

energy systems.

The PARO framework, like any analytical model, has

limitations. While it significantly contributes to categorizing public

responses to issues like climate change and energy justice by

introducing six categories across three classes, it remains a

developing tool. Unlike existing frameworks with only two or

three classes, the PARO framework broadens public response

categorization by emphasizing public awareness as a starting point.

However, it does not capture every potential response. Non-

traditional or emerging reactions may fall outside its current scope,

highlighting the need for ongoing refinement as public response

studies evolve. Additionally, the PARO framework still requires

further empirical testing and field analysis. Future studies can be

built on this framework to collect public response data and evaluate

how closely these responses align with the PARO categories.

In conclusion, despite its limitations, the PARO framework

offers valuable analytical and practical insights and provides

a foundation for further studies in energy and environmental

justice. Future research can build on it by incorporating empirical

data and refining its categories to capture a broader range of

public responses. This could lead to a deeper understanding of

energy injustice.
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