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ABSTRACT

The field of climate justice has been growing in relevance since its conception in 1997. This paper presents a comprehensive bibliometric and topic
modelling analyses to examine the evolution and trajectory of the climate justice literature. We analyse 1,683 publications covering the period from
1997 to 2021, highlighting foundational works, influential authors, leading nations and institutions, and prevailing research topics within this field.
We employ Latent Dirichlet Allocation to uncover latent research trends in the literature providing a crucial baseline for future scholarly endeavours
and policy development in the realm of climate justice.

Our results show that the field of climate justice has grown exponentially from less than 5 papers annually between 1997 and 2005, to around 200
papers annually in recent years. This growth has seen a diversification of research themes with an increase in papers around the topics of health,
vulnerability and adaptation, and policy and activism. There has been a consistent backdrop of publications around the topics of sustainable
development and policy, and international relations and carbon emissions. Other prominent topics in the literature include education and food
security, and human rights and Indigenous people. The field has moved from theoretical research to examining actual examples of climate injustices,
with an increased diversification of topics.

Future research could usefully focus on exploring future generations and more-than-human entities; the integration of climate justice and climate
activism with broader struggles for justice; re-thinking climate adaptation “success” and “effectiveness” through the lens of climate justice, and the
ramifications of the Global Goal on Adaptation on climate justice led-approaches that are inclusive, build on human rights approaches, and extend
the scale of adaptation analysis beyond the local. It is imperative to prioritise addressing the climate justice needs of those most affected by climate
change, transcending national borders, generational gaps, cultural differences, and even the well-being of various species. Such a holistic approach
will help inform and refine global climate policy and action.

1. Introduction

Over the last three decades, the topic of climate justice has emerged in various spaces and formats. Climate activists use the term
climate justice as a rallying call for global action (Piispa and Kiilakoski, 2021). Political leaders discuss how (or if) climate justice is
being achieved through the various climate change agreements created and enacted (be it at the international, national, or local scale)
(Ciplet et al., 2013). Legal scholars explore international and domestic laws to understand what climate justice is and how it can be
achieved through new legislation or legal cases. Philosophers theorise and debate universal and cosmopolitan conceptualisations of
climate justice. Social scientists examine what climate justice means in terms of how individuals and communities experience the
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impacts of climate change as well as actions to address changes. Practitioners are also using climate justice as a criteria to assess the
success of climate mitigation and adaptation projects. The mounting importance of climate justice (within academia, activism and
policy-making) is shown through recent Intergovernmental Panel on Climate Change’s (IPCC) Working Group II (Impacts, Vulnera-
bility and Adaptation) reports (Portner et al., 2022), including climate justice as a cross-cutting theme as well as academic conferences,
university courses and research institutes all created to research and/or teach about the topic (Harris, 2019). In addition, the ever-
expanding number of publications devoted to exploring climate justice demonstrates how the field is a rapidly advancing and
flourishing area of study. Indeed, each year, there are now hundreds of new publications being released that examine climate justice
through case studies, legal and policy analysis, theoretical works, and surveys; therefore, it is sometimes difficult for researchers (and
other interest parties) to keep track of the key priorities, seminal pieces of work, and overarching body of knowledge about climate
justice. This paper fills a critical gap in the literature by providing an in-depth analysis of the development of the climate justice
scholarship from its inception to mid-2021, which charts the key themes that were and are present within peer-reviewed publications
focused on climate justice. Based on our bibliometric review, we developed a conceptual framework of climate justice and present a
future research agenda for the field.

Climate justice encompasses theory, activism, policy and practices and includes knowledge about the justice dimensions of climate
change-related discussions and decisions. Amid the advancement of research, policies and projects aimed at understanding and
tackling climate change, the topic of climate justice is garnering greater attention, which addresses complex, multi-faceted moral and
ethical issues surrounding climate change mitigation and adaptation policies and actions (Schlosberg and Collins, 2014). The over-
arching subject of climate justice first gained widespread political attention in 2000 at the sixth UNFCCC Conference of Parties (COP 6)
in the Hauge (Netherlands) and is now a common discussion point concerning debates about the impacts of and responses to climate
change as it combines social and environmental justice aspects (Alves and Mariano, 2018). The Mary Robinson Foundation, an
environmental non-governmental organisation, defines climate justice as linking:

human rights and development to achieve a human-centred approach, safeguarding the rights of the most vulnerable people and sharing
the burdens and benefits of climate change and its impacts equitably and fairly. (Mary Robinson Foundation, 2021)

The definition, which some scholars and activists widely cite, reflects distributive framings of environmental justice that focus on
how environmental “bads” (such as the negative impacts of climate change and environmental degradation) and environmental
“goods” (such as clean water, air, as well as the positive impacts of climate change) are distributed across spaces and populations
(Newell et al., 2021). However, different definitions reflect the various fields, actors and organisations engaging in climate justice work
and research. Sometimes represented as an issue of human rights, climate justice discussions within the domains of climate adaptation
scholarship are typically focussed on the distributional impacts of climate change, with the poorest and most disadvantaged dispro-
portionately negatively experienced by climate change. Climate justice studies that explore mitigation dimensions are focused on what
nations are the biggest producers of greenhouse gas (GHG) emissions that induce climate change. A cross-cutting theme (shared across
mitigation and adaptation literature) is how the most privileged nations and groups redistribute the impacts of the harms they create to
burden the poor and marginalised somewhere else (Rice et al., 2023). Climate justice can be considered as a conceptual framework
(rather than a universal theory) that situates climate change as intersecting with social inequalities in ways that manifest as social and
ecological violence. Over the past two decades, climate justice (a theory, movement, and practice) has expanded through research,
grassroots campaigning, political debates, and public dialogue, with non-governmental organisations (NGOs), scholars and decision-
makers increasingly focusing on the linkages between climate change, uneven development, and human rights (Adelman, 2016).

Climate justice, however, finds itself in a paradox; although it is quickly developing a mass of information about how climate
injustices exist (and are worsening) around the globe (Ciplet et al., 2013; Harris, 2019), there is little agreement as to what actions can
be taken to mitigate or avoid climate injustices. Instead, much of the current scholarship is directed at charting climate justice activism
(Axon, 2019; Bond et al., 2020) rather than exploring policies or projects that directly reduce climate injustice (Holland, 2017).
Moreover, the developing climate justice sphere of study is plagued by questions about what counts as climate justice (or injustice) and
divergences between climate change mitigation and adaptation. In addition, a wealth of literature that, although not specifically on
climate justice, nevertheless contributes to climate justice theorising and inquiries (including philosophy, environmental justice,
human rights, political ecology, and sustainable development) (Atapattu, 2018). Such a broad knowledge base means that climate
justice scholarship remains highly fragmented, which includes challenges identifying types of knowledge that exist outside the peer-
reviewed literature, such as Indigenous Knowledge (IK) and the embodied realities of climate change (and other environmental risks)
in the Global North and Global South (Cultural Survival, 2022; Ford et al., 2016).

Likewise, there are notable differences between mitigation and adaptation scholarship. On the one hand, climate change adap-
tation researchers generally employ small-scale local case study-based research (using mixed or qualitative research methods) with a
focus on the effectiveness, equity and efficiency (including distributive and procedural justice) of adaptation policies and practices at
the local level (Sultana, 2022), even if larger data sets are also used (e.g. Berrang-Ford et al., 2021). On the other hand, climate
mitigation scholars typically focus on global or national scales and often employ quantitative methods to investigate the distribution of
emissions and mitigation measures (including issues of equality and equity) (Torpman, 2019). The apparent disconnect between scales
and focus (between mitigation and adaptation) potentially constrains the capacities of researchers, policy-makers, and practitioners to
create policies and strategies that can engender just processes and outcomes for different populations (both humans and more-than-
humans). In turn, this may restrict our abilities to create robust (empirically informed) theoretical frameworks that can guide policy-
making and strategies. Rigorous methods that outline the wider linkages between the diverse body of scholarship being published on
climate justice are missing, which is essential to ensure that knowledge is being created that can feed into creating policies and projects
that address climate change.
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Researchers have begun to research peer-reviewed scholarship on climate justice. To date, the majority of these literature reviews
have fallen into two categories: 1) narrative reviews of particular themes, conceptual frameworks, or methodologies (Newell et al.,
2021; Tschakert et al., 2021); 2) systematic reviews on specific trends or topics (Alves and Mariano, 2018). For instance, Alves and
Mariano (2018) reviewed 53 papers that explored climate justice and human development published between 2008-mid-2017. Other
recent narrative reviews of climate justice scholarship include those examining intergenerational justice (Gonzalez-Ricoy and Rey,
2019), multi-species justice (Tschakert et al., 2021), and international climate agreements (Okereke and Coventry, 2016). These and
other publications offer key insights into particular patterns and themes and methodological and theoretical advancements within the
broad field of climate justice studies (Rice et al., 2023). However, there are limited attempts to review the wide range of research being
conducted in the field to identify the current knowledge gaps to embark on new investigations into climate justice. Few bibliometric
analyses have been undertaken on the social dimensions of climate change, including climate change communication (Asmi et al.,
2019), mitigation (Moreira et al., 2022) and adaptation (Nalau and Verrall, 2021) in general. Yet, to our knowledge, there has been no
attempt (at least not within the published scholarship) to undertake a systematic bibliometric analysis of the quickly expanding climate
justice field. Accordingly, we set out to conduct a bibliometric review of the peer-reviewed literature, which allows us to describe and
evaluate the current intellectual territory. Thus, the objective of our paper is to undertake a bibliometric review of 1683 papers
(obtained using a keyword search in the Scopus database) on the development and existing state of the scholarship on climate justice
and to identify key topics as well as critical gaps in the literature. Through a bibliometric review, we can identify key publications and
authors that helped the field of climate justice develop, as well as highlighting the new research agendas that can improve our existing
body of knowledge moving forward. In Section 2, we describe the bibliometric methodology, which includes the justification for
selecting the papers and analysis. Then, in Section 3, our results are presented and discussed. Lastly, the article’s conclusions are
presented in Section 4, focusing on the future research agenda.

2. Methods

In this paper, we employ a bibliometric methodology. The aim of bibliometric methodology, which emerged as a distinct method
over the last decade, is to identify and analyse research publications, citations and sources of information (Malanski et al., 2021;
Moreira et al., 2022). Bibliometric analysis does not analyse the findings of studies but instead documents and synthesises broad trends
and the structure and composition of the field of study. It allows researchers to identify the networks of authors, journals, and doc-
uments (Waltman et al., 2010). Bibliometric methods employ bibliometric data to create images of specific fields of study. The key
results of literature reviews that employ bibliometric analysis are the number of research publications and citations, as well as word
analysis and “mapping” of a specific field of research. Thus, considering the primary objective of this research is to conduct a literature
review using bibliometric analysis of the research on climate justice, a bibliometric analysis of the published peer-reviewed literature
on the topic was conducted.

A corpus of 1827 documents was retrieved from the Scopus database using the rscopus package (version 0.6.6; Muschelli, 2019) in
R (version 4.1.3; R Core Team, 2022) on 09/12/2021 using the query: “climate justice” OR “environmental justice” OR “social justice”
AND “climate change” OR “global warming”. Results were filtered to keep those classified as “article”,” review”, “book chapter”,
“book”,“ conference paper”, and “note” published in English. Documents classified as “Letter”, “erratum”, “short survey”, and “con-
ference review” were omitted. Results were further filtered to keep those only containing the required metadata, including a
description (e.g., an abstract or other text of similar length), author name(s), author affiliation(s), publication date and journal (or
publisher), and citation count. After filtering, the corpus contained 1683 documents covering the years 1997-2021.

First, the corpus is summarised by: (1) the number of publications through time; (2) the topmost published in journals; (3) the most
productive countries (by author affiliation); and (4) the most published authors. Second, author and country collaboration networks
are built. Finally, document descriptions are: (1) evaluated for co-occurrences of words across the corpus; (2) analysed using Latent
Dirichlet Allocation (Blei et al. 2003); and (3) analysed for the most commonly mentioned countries.

2.1. Probabilistic topic models

Topic modelling is a statistical method that attempts to determine a latent structure from a collection of documents (Boyd-Graber
et al., 2014), the "topics’ in a given corpus. Here, topic models were built using LDA based on each document’s available text (e.g.,
abstracts). LDA is an unsupervised machine learning method that determines the probability (y) of a given document (d) belonging to
each of k topics based on their shared text (Blei, 2012). Documents are clustered hierarchically into topics characterised by their most
frequently occurring words, with each document assigned a probability of belonging to each of the k topics (Perry and McGlone, 2021).
The number of topics (k) is a pre-defined parameter that can be statistically determined; however, it is ultimately a subjective choice
(Murakami et al., 2017). Statistical approaches were found to be uninformative, suggesting between 2 and 30 topics with a mean of 16.
Thus, we modelled a range of topics (k = [4, 10]) and qualitatively assessed the results, settling on k = 6 based on the author’s expert
opinion.

Stopwords (common words such as “it”, “the”, and “and”) were removed from the texts before building the topic model using the
tidytex package (version 0.3.2; Silge and Robinson, 2016) in R. Search query terms were also removed to facilitate modelling the topics
within the corpus. Words in the text are also stemmed (e.g., “environmental” is reduced to “environment™) using the Porter approach to
improve the identification of latent topics using the SnowballC package (version 0.7.0; Bouchet-Valat, 2020). Lemmatisation (reducing
words to their root meaning, e.g., “drive” and “drove” become commonised to “drive”) was also experimented with but made little
difference to the topic model, so word stemming was preferred.
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2.2. Country mentions

Document texts were searched for the most commonly mentioned counties by matching words against the list in the country code
package (version 1.3.1; Arel-Bundock, Enevoldsen and Yetman, 2018). The country code list includes alternative names for countries
to match their common name (i.e., the US, USA and United States are all matched to the United States). The frequency of country
mentions can give an idea of where is being talked about the most, in contrast to the countries publishing the most literature. The
caveat of this approach is that while it provides information on which countries are mentioned most frequently, it does not determine
why they are mentioned. For example, a country may be frequently mentioned due to high carbon emissions or vulnerability to climate
change. Some country names may also be conflated with city or region names (e.g., Georgia, the country, may be confused with
Georgia, the state); however, this is expected to have little influence in this corpus.

Beginning our research with an understanding of the evolving terrain of climate justice literature, we uncovered dominant pub-
lication patterns, notable authors, and areas of geographical concentration. This involved a bibliometric analysis, thoroughly outlined
in the preceding section (our full data set can be accessed here). We present the crucial findings from our study, which will describe the
parameters of climate justice research. In addition, we present a conceptual framework of climate justice based on our results, which
encompasses both the key themes as well as the critical gaps in the climate justice scholarship.

3. Results

Through an in-depth bibliometric analysis, our research aimed to shed light on the contours of climate justice research. By
examining a large dataset (more than 1600 publications) over a long period (1997-2021), we could identify the research trajectories
that developed over time and the key researchers and journals contributing to climate justice discourse. As a result, our findings offer
an overview of academic engagement with climate justice both as a theory and a social movement.

3.1. Core journals, authors, and research collaboration networks

As of 1 July 2021, 1683 publications from the Scopus database focused on climate justice (based on the terms employed by authors
in keywords, abstracts, and titles) (Table 1). The scholarship consists primarily of articles (N = 1167, 69 %) but also includes chapters
in books (N = 192, 11 %), reviews (N = 156; 9 %), books (N = 104, 6 %), and onference papers (N = 46, 2.7 %). The journals that
published the most papers on the topic of climate justice include Environmental Justice, which was established in 2008 (N = 35);
Climatic Change (N = 35); Sustainability (N = 31); Global Environmental Change (N = 29); Local Environment (N = 27); Geoforum
(N = 25); Wiley Reviews: Climate Change (N = 22); Environmental Politics (N = 21); Climate Policy (N = 20); Development (N = 18)
(see Table 2).

The scholars who authored the most publications were J. Paavola (N = 10) (2008), J.T. Roberts (N = 9) (Roberts, 2009) and P.K.
Nicholas (N = 7) (Nicholas and Breakey, 2017) (see Fig. 1). However, the majority of published authors were not specialists in the field
of climate justice, having authored one publication. The most cited publications within this literature were by Eakin and Luers (2006),
Leach (2010), Walker (2012), Thomas and Twyman (2005), Paavola and Adger (2006), Goodman (2012), Eriksen (2011), Pretty et al.
(2010), Kabisch et al. (2016), and Bulkeley (2013) (see Fig. 2). There was limited overlap between the most productive authors and
most cited publications, except for Paavola.

A co-author collaboration network (Fig. 3) of the top 70 most strongly linked authors shows eleven different clusters (consisting of
more than three scholars co-authoring publications together) can be detected, with the most extensive set (including highly cited
author B.K. Sovacool) consisting of nine researchers. Researchers with the greatest bond strength (co-authoring six papers) include L.C.
Stringer and A. J. Dougill, and S. Breakey and P.K. Nicholas. In turn, all four authors are among the fifteen most productive authors in
the field (with between 6 and 7 publications in the period covered by our review) and are considered influential authors in the
development of the field of climate justice. Interestingly, none of the authors with the strongest collaboration networks (as shown
through co-authorship) are amongst the top ten most cited authors. Strong linkages between researchers (shown through co-
authorship) do not necessarily translate into higher citations within climate justice studies. Still, it can increase researchers’ pro-
ductivity (in terms of the number of publications they can publish).

The most productive countries (see Fig. 4), which we deduced by examining the location of authors’ institutional affiliations, were
located in the Global North (developed countries) rather than the Global South (developing countries). English-speaking United States
of America (N = 1051) was the most productive country, followed by the United Kingdom (N = 483), Australia (N = 192), Canada

Table 1

Publication type.
Publication Type Number
Article 1167
Review 156
Note 18
Book 104
Book Chapter 192
Conference Paper 46
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Table 2
Top 15 most popular journals.
Number of papers Journal name
35 Environmental Justice
35 Climatic Change
31 Sustainability
29 Global Environmental Change
27 Local Environment
25 Geoforum
22 Wiley Interdisciplinary Reviews: Climate Change
21 Environmental Politics
20 Climate Policy
18 Development
15 International Journal of Environmental Research and Public Health
15 Ethics, Policy and Environment
15 Journal of Environmental Studies and Sciences
12 Journal of Human Rights and the Environment
12 Climate Change Management

Paavola J.
Roberts J.T.
Nicholas P.K.
Stringer L.C.
Sovacool B.K.
Meyer L.
Harris P.
Dougill A.J.
Chu E.
Chakraborty J.
Breakey S.
Tschakert P.
Perkins P.
McCauley D.

Byrne J.

o
N

4
Authorship count

o)
o)
-
o

Fig. 1. Fifteen most productive authors.

(N =191), and Germany (N = 113). Other productive countries included the Netherlands (N = 65), Sweden (N = 64), Spain (N = 49),
South Africa (N = 44), India (N = 39), Brazil (N = 37), Norway (N = 37), New Zealand (N = 35), France (N = 33) and China (N = 32).
Since many publications include more than one author, some countries’ productivity totals may be inflated. However, irrespective of
any inflation, examining the authors’ geographical location reveals that most scholars writing about climate justice are situated at
institutions in the Global North, which contrasts with the location of case study sites.

In most instances, the countries that were the focus of research (country name listed as a case study or example in the abstract) were
not the same as those listed as the most productive countries (in terms of authorship affiliation) (see Figs. 4 and 5). The United States
was still the most frequently reported site of research attention (N = 94). Moreover, the majority of countries (N = 11) that appeared in
the top 15 research sites (these could include case studies, examples, or even meeting locations) were not recorded amongst the top 15
most productive countries (based on author affiliation). Countries like Italy (N = 70), Belize (N = 59), Iceland (N = 47), Mexico
(N = 21), and Benin (N = 17) ranked highly as the focus of research about climate justice. Still, far fewer researchers from those
countries were writing and publishing about climate justice (at least in the peer-reviewed sources listed on Scopus). Global South
nations, in particular those in the Central and South Americas (Belize, Bolivia, Brazil, Colombia, and Mexico) and Africa (Benin, Niger,
Guinea), received a far higher degree of attention from scholars who were/are based at institutions located in Global North.
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Eakin H. et al., 2006

Leach M. et al., 2010

Walker G. 2012

Thomas D. et al., 2005

Paavola J. et al., 2006

Goodman D. et al., 2012

Eriksen S. et al., 2011

Pretty J. et al., 2010

Kabisch N. et al., 2016

Bulkeley H. 2013

o

200 400
Citation count

[¢2]
o
o

Fig. 2. The most citation publications on climate justice.

3.2. Temporal evolution of the literature

To monitor the development of the annual number of publications on climate justice since its inception, our study did not set a start
date for searching in the Scopus database, which allowed us to identify publications from 1997 until mid-2021 (the date of our review).
Fig. 6 depicts the evolution of climate justice scholarship in connection to the number of studies published each year. The number of
total publications (see Fig. 6) demonstrated quasi-exponential growth during the period 1 January 1997 to 1 July 2021 (our review
period), with a marked increase between 2008 and 2021, a testament to the growing importance of climate justice within the broader
fields of climate change mitigation, adaptation, global environmental change (34 publications in 2008, 166 in 2018, 183 in 2019, 238
in 2020, and 192 in the first six months of 2021).

Our findings demonstrate that climate justice publications slowly emerged into academic discussions and debates about interna-
tional climate agreements and questions to do with how to fairly and effectively distribute the benefits and burdens of climate change
in the late 1990s; the first article mentioning climate justice in 1997 (the year of the third Conference of Parties that resulted in the
Kyoto Protocol) there was a slow uptake of climate justice in the early years following its first mention, with fewer than ten publi-
cations per year until 2006. Since then, the number of publications per year has proliferated, reaching 238 papers in 2020 (in the data
captured by Scopus). Climate justice research has developed over time, from focusing mainly on global and national emissions con-
tributions to analysing justice at numerous scales, including the local. This change has allowed for a more in-depth examination of
what is considered just when making adaptation decisions. Concurrently, works on the subject have become more varied, addressing a
wide range of topics. Despite the expansion and broadening of study themes, essential frames of climate justice, such as distributive
justice and procedural justice, as well as fundamental concerns, such as climate change and uneven development, continue to be
critical.

The first publication discussing climate justice occurred in 1997. In that year, the journal article “International fairness and justice
in addressing global climate change,” written by Ian H. Rowlands, discussed efforts to advance an international agreement covering the
allocation of future greenhouse gas (GHG) emissions amongst OECD countries (Rowlands, 1997). Rowlands observed that OECD
countries were advocating for different rules regarding the distribution of GHG emissions and trying to reach an agreement. However,
different conceptions of justice were evident in international negotiations about how much individual (or groups of) countries within
the OECD should be permitted to emit, what GHG emissions reduction targets were needed, and what mitigation actions should be
used. To create an international climate mitigation agreement that was fair, equitable and efficient, Rowlands proposed a dual strategy
that included a short-term agreement in which a standard flat rate of emissions was allocated to every country in the OECD and a
longer-term agreement in which emissions were differentially distributed to each country (based on a criterion to be determined at a
later date). Early publications, which numbered less than ten each year between 1997 and 2005, similarly employed a distributive
framing of climate justice, which focused on how the benefits and burdens of climate change are distributed equitably amongst
different populations (typically framed in terms of discussions of nation-states or future generations) (Page, 1999). Most researchers
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Fig. 3. Co-author collaboration network of the top 70 most strongly linked authors. Each node represents an author, and each edge (link between
authors) is coloured by the number of joint publications.

concentrated on the explorations of justice within climate change negotiations and agreement-making at the global scale, emphasising
the conflict between countries in the Global North (Annex 1) and the Global South (non-Annex one as per the Kyoto Protocol). Debates
and disputes were occurring at the time between which countries (or rather blocs of countries) were more or less responsible (dif-
ferential responsibility) for causing climate change and how this translated into climate policies, finance, and direct actions to reduce
GHG emissions and adapt to the impacts of climate change. The most common distributive justice framing articulated within the
scholarship (reflective on international climate agreements such as the UNFCCC and its Kyoto Protocol) was that of historical re-
sponsibility (Common But Differentiated Responsibilities = CBDR). Historically, many Global North countries, specifically long-
standing industrialised nations including the USA, Canada, Germany, New Zealand, France, and Japan, contributed the most to ris-
ing greenhouse gas emissions through their rapid and exponential use of fossil fuels (tied to industrialisation, urbanisation, defores-
tation and other processes of rapid social-ecological changes) from the late eighteenth and early nineteenth century onwards. These
countries and their citizens benefited economically, politically, and socially (although benefits were not always equally distributed)
from high-GHG emissions ways of life, and even now (in 2023), they enjoy a higher standard of living than most people living in
countries of the Global South.

Issues of ethics and justice in climate change mitigation policies, strategies and projects received significant attention from
scholars. Existing analyses typically concentrate on identifying the critical tenets of fair “burden sharing” for reducing GHG emissions
(shared amongst individuals or nations) with the aim of preventing dangerous climate change and stabilising rising temperatures to a
safe level (Hjorthen, 2020; Torpman, 2019).

Far less attention is devoted to visualising justice as it links to who should be responsible for initiating and financing adaptation
actions and how adaptation is funded. While the two questions (who and how) are interrelated, adaptation finance raises some specific
justice concerns (as noted by Ciplet, one of the top 15 most productive researchers) (Ciplet et al., 2013; Khan et al., 2020). Some of
these connect to matters of distributive justice and what adaptation means for burden-takers. Indeed, adaptation involves considering
the diversity of burdens (economic, social, cultural, and ecological) and burden-sharing arrangements. This includes the distribution of
the impacts of climate change on individuals, communities, businesses, and nations, with certain countries or populations more
vulnerable to climate change (taking on more climate-related harms or burdens) than others, including humanitarian responses to
climate extremes (Hjorthen, 2020). Likewise, some nations, communities or households endured more significant costs (economic,
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socio-cultural, environmental and emotional) from mitigation or adaptation actions than others. Distributive questions are also
relevant to those who receive the benefits (of changing climate conditions, new climate mitigation technologies, and climate change
adaptation interventions). It also raises procedural justice questions regarding fairness in decision-making and financing processes,
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such as relevant parties being able to participate and how adaptation funds are raised, accessed, administered, and allocated.

3.3. How has climate justice research developed over time?

The first decade of climate justice scholarship was mainly focused on distributional justice, specifically regarding climate change
mitigation topics. The six modelled topics can be qualitatively characterised by their highest probability terms as 1) education and food
security; 2) sustainability, development and policy; 3) international relations and carbon emissions; 4) health, vulnerability and
adaptation; 5) policy and activism; 6) human rights and Indigenous people (Fig. 7). Early climate justice literature investigated
questions related to nations’ emissions and their responsibilities for taking action to mitigate climate change (see topic three, Fig. 7).
Similarly, during the first five years, many scholars debated (paralleling the debates within international climate negotiations) on what
basis global climate change mitigation agreements should be based. They asked questions about what constitutes an effective, equi-
table and fair way of determining how much countries should be expected to reduce their emissions under United Nations agreements.
Various authors suggested different ethical justifications (e.g. historical responsibility, per capita emissions, development status, and
human rights), depicted under topics two and six of Fig. 7.

Another strand within the early climate justice papers featured the topic of sustainability (see topic one and Figs. 7 and 8); this
included a diverse array of papers including Indigenous environmental management, sustainable development, and also the sus-
tainability of capacity-building (i.e. to assist developing countries to make low-carbon transitions). While few in number, early
publications (1997-2006) were concerned primarily with topics three and one, which may reflect the commencement of the United
Nations Millennium Development Goals a few years earlier (in 2000) but also could reflect several UNFCCC Conference of the Parties
(COP) decisions. The first decision of COP7, for instance, stated that “addressing the many challenges of climate change will make a
contribution to achieving sustainable development” (United Nations Framework Convention on Climate Change, 2001). While there
was a slight decline in sustainability-focused climate justice publications from 2006 onwards, the number of papers exploring the
intersections of sustainability, development, and climate justice remained relatively consistent over the next 15 years under review. In
turn, several of the most cited authors (Leach et al. 2010 and Pretty et al., 2010) wrote about sustainability and climate justice,
highlighting how the topic influenced the development of climate justice studies.

Up until 2005, there were relatively few publications that explored the justice dimensions of climate change adaptation. However,
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Fig. 7. Six topics (corpus) identified through topic modelling within the published papers, with the keywords appearing most frequently within
each topic.

since 2006 onwards, there has been a significant increase in the number of papers examining what climate adaptation justice or just
adaptation is (or could be), as shown in topic four in Fig. 8, as well as the works of some of the most cited authors (Eakin and Luers,
2006; Eriksen, 2011) and the most productive authors (Paavola, 2008; Tschakert, 2012; Tschakert et al., 2021).

Another small but growing topic of inquiry that emerged over the last decade or so focuses specifically on population health; this
includes the physical and psychological health impacts of climate change and the vulnerability of communities and individuals to
worsening health conditions. For instance, some of the most cited authors we previously mentioned (Kabisch, 2020; Nicholas and
Breakey, 2017) explore in various ways the climate justice dimensions and dilemmas that governments and practitioners (planners and
medical professionals) are (or will) face when planning for and responding to the health impacts of climate change. A plethora of recent
scholarship highlights the critical need for public health policy-makers and medical practitioners to understand how existing popu-
lation health disparities intersect with climate change to create heightened vulnerability amongst certain groups (Chalupka et al.,
2020; Gutschow et al., 2021). These authors concur that healthcare providers need to broaden their knowledge of the structural
determinants of health (including institutional racism and environmental racism) and the impacts of climate change at a local level
(Carmichael, 2019; Curtis and Oven, 2012; Gutschow et al., 2021); they also provide a variety of suggestions for how healthcare
providers can actively promote resilience and health, advocate for vulnerable communities and their patients’ needs, and address
institutional injustices within existing medical institutions and practices (Boeckmann and Zeeb, 2016; Chalupka and Anderko, 2019;
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1) of the literature featured the topic six topics each year from 1998 to 2020. The blue line depicts the mean gamma for each topic (thereby showing if the
topic was being written and published more or less over time). Grey bars indicate the proportion of documents belonging to each topic for a given year.

Divakaran, 2016). The health and wellbeing of children and youth are essential areas of study within this topic (Chalupka et al., 2020;
Sheffield, 2011), which closely relates to topic one (politics and education).

Since 2005, a growing number of researchers have begun to explore if and how children and youth are being educated about
climate change inside and outside classroom settings and the representation of young people as both climate victims and actors (Basu,
2019; Howard-Jones, 2021; Oberman, 2021). A slow but steady increase in publications in this area (shown in topic one of Fig. 7),
which includes the emergence of a distinct critical pedagogy of climate change education (Oberman, 2021; Sandhaus, 2018) as well as
School Strikers’ actions to enact their learnings and their politics of climate justice (Martiskainen et al., 2020; Thomas, 2019; White
et al., 2021). Given the ongoing developments in both climate change education and youth climate activism around the world in the
2020s, it is likely that we will continue to see further increases in the number of publications on this topic in the immediate future.

3.4. What have been the research themes amongst the most cited papers?

The most cited papers (see Fig. 3) explore the justice implications of climate change impacts, vulnerability and adaptation (topic
four), mitigation (topics three), and sustainable development in the context of rural livelihoods and agriculture (topics one and two)
(Bulkeley, 2003; Eriksen et al., 2011; Thomas and Twyman, 2005). It should be noted that other topics (six: human rights, five: climate
politics, and one: education) are not explored in any great depth in the highly cited papers, even though other (less cited) publications
do explore those topics (Ackerly, 2018; Baxi, 2016; Grady-Benson and Sarathy, 2016; Hens, 2014). Across the topics covered by the
most cited papers, we identify three common themes: 1) a critical, reflexive approach to climate action, 2) attention to sub-national
and local scales, and 3) interrelationships between different aspects of climate justice.

The papers advocate a critical, ’reflexive’ approach to climate mitigation, adaptation, and sustainable development that is
cognizant of the unequal power relationships, uncertainties and potential unintended consequences implicated in governing and
responding to climate change (Eakin and Luers, 2006; Eriksen et al., 2011; Goodman et al., 2012; Kabisch et al., 2016). For instance,
the articles examining various aspects of adaptation and vulnerability (topic 4) call for recognition that some nations and sub-national
social groups are more severely impacted by climate change than others because of socio-political factors and inequalities that enhance
vulnerability, and hence should be prioritised in adaptation decision-making processes (Eakin and Luers, 2006; Eriksen et al., 2011;
Paavola and Adger, 2006). Likewise, in challenging assumptions that climate policies and sustainability movements are necessarily
politically neutral and beneficial (Eriksen et al., 2011), the papers advocate deeper consideration of what climate justice entails and
how it can be achieved. Often using case studies, the papers highlight how strategies for climate adaptation and mitigation often
prioritise the values and agendas of the Global North, privileged social groupings, and current generations and can exclude or even
contribute to further harm amongst less powerful groupings like nations of the Global South, women, those of lower socio-economic
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class, people of colour and so on (Eakin and Luers, 2006; Eriksen et al., 2011; Goodman et al., 2012; Paavola and Adger, 2006; Pretty
etal., 2010; Thomas and Twyman, 2005; Walker, 2012). Reflexivity is an essential tool for achieving equitable vulnerability reduction,
both now and in the future, and increasing such reflexive deeper approaches could assist in designing inclusive, forward-looking,
flexible, and appropriate strategies for the context.

The papers, particularly those exploring topic two (sustainability) and topic four (adaptation and vulnerability), identify the sub-
national and local scale necessary for pursuing climate justice. Firstly, local governments and grassroots movements such as local food
networks may facilitate democratic, inclusive, context-appropriate adaptation, mitigation, and sustainable development (Bulkeley,
2003; Goodman et al., 2012; Kabisch et al., 2016). Secondly, attending to the sub-national and local scale reveals significant diversity
within populations that are instructive for designing and amending climate strategies in line with justice (Walker, 2012). For instance,
there is evidence that the benefits of adaptation and mitigation policy are unequally distributed in both the Global North and South
(Eriksen et al., 2011; Kabisch et al., 2016; Walker, 2012). Poorer and/or female farmers may be excluded from livelihood diversifi-
cation and agricultural extension policies that help wealthier male farmers adapt to climate variability (Pretty et al., 2010; Thomas and
Twyman, 2005), whilst employees of carbon-intensive industries may suffer job losses and financial insecurity as national governments
encourage transitions towards a low-emissions economy to slow future climate change (Walker, 2012). As the literature shows,
considering local social dynamics is an integral element of reflexive, justice-oriented solutions to climate change that avert harm and
pursue wellbeing for all (Eriksen et al., 2011; Paavola and Adger, 2006).

Finally, the papers demonstrate that different dimensions of justice (particularly distributional and procedural justice) are inter-
related to climate adaptation and mitigation (Eakin and Luers, 2006; Pretty et al., 2010; Walker, 2012). Distributional justice is used to
analyse the unequal distribution of climate vulnerabilities and to think through how responsibilities for emissions reductions are and
should be distributed amongst society (Walker, 2012b). Procedural justice can be applied to analyse representation and inclusion in
climate change decision-making and to understand whose values, knowledges, or priorities are centred (Thomas and Twyman, 2005;
Walker, 2012). Often, distributional injustices can be (at least partly) addressed through enhancing procedural justice (Eriksen et al.,
2011; Goodman et al., 2012; Pretty et al., 2010; Thomas and Twyman, 2005). For instance, Kabisch et al. (2016) note that nature-based
solutions to climate change may unwittingly decrease the wellbeing of some lower-income urban residents who face increased rent
prices as neighbourhoods become more liveable and attractive (a distributional injustice). Including a wide range of local residents in
decision-making processes (procedural justice) is crucial for averting potential distributional harms and enhancing wellbeing across
urban populations (Kabisch et al., 2016). However, inclusion can be tokenistic and cannot guarantee distributional justice (Thomas
and Twyman, 2005). Some groups (including future generations) cannot participate in decision-making, creating potential distribu-
tional harms since their needs cannot be known (Walker, 2012).

Analysis of the papers that scored highest for a given topic sees a different set of themes emerge. For topic one — sustainability — the
papers converge around several key themes, including the importance of different cosmologies in understanding environmental
changes (Adamson, 2011); the evolution of the environment movement and the need for environmental activists to work towards
environmental justice and social justice (Karber, 2015; Ziser, 2017); and lastly the role of environmentally conscious art and literature
for educating and inspiring actions (Adamson, 2011; Fancy, 2021). The papers underscore the evolving nature of public awareness of
environmental issues, the importance of cultural narratives, and the pressing need for multi-faceted environmental activism.

For topic 2 — human rights and international negotiations — the papers are broadly concerned with the need for transformative
changes to address climate change and the need for ethical and responsible leadership (be it by governments, religious institutions, or
corporations) (Deneulin, 2013; MacUt, 2019). There is agreement amongst scholars that humanity is facing rapid global changes and
unprecedented environmental challenges, and the papers underscore the need for multi-faceted, ethical, and transformative solutions.
At the same time, the proposed pathways to transformational change varied — from religious bodies (MacUt, 2019) to relational ethics
and capabilities (Antadze, 2019; Deneulin, 2013; Fazey, 2018) — the underlying message is consistent: the complexities of climate
change demand innovative thinking, just actions, and a collective global effort.

The highest-ranked papers under topic three examine equity and fairness within international and national climate mitigation
policies. Scholars explore how to balance the efficiency of climate mitigation measures with the sustainable development needs of
Global South countries, particularly in terms of financial transfers and carbon pricing (Alcaraz, 2018; Bauer, 2020). The papers also
highlight the role of public perceptions in shaping national climate policy directives and evaluating production-based and
consumption-based emissions reduction policies (Schleich, 2016; Steininger, 2014).

Papers under topic four are chiefly centred on understanding the nature of biophysical and social vulnerabilities to the impacts of
climate change, most notably extreme weather events and, to a lesser extent, adaptation actions (Jesdale et al., 2013, 2013; Larson,
2021; Mitchell, 2018; Osiecki, 2021). Recurrent themes include the disproportionate exposure of socially and economically mar-
ginalised groups, notably racial and ethnic minorities and/or low socio-economic households (Chu and Michael, 2019; Jesdale et al.,
2013), to the adverse impacts of extreme weather events (such as flooding and heatwaves). For instance, studies from cities in the USA
identify how predominately Black or Latinx neighbourhoods possess fewer green spaces and less tree coverage than predominately
White neighbourhoods (Jesdale et al., 2013; Mitchell, 2018). During heatwave events, Black and Latinx neighbourhoods are subjected
to higher temperatures than White neighbourhoods; added socio-economic inequities mean that Black and Latinx households are less
likely to possess air-conditioning units, which further exacerbates their vulnerability to extreme heat. In summary, reviewed papers
illuminate how social inequities underpin climate vulnerability and emphasise the need for adaptation actions and policy initiatives to
address these disparities.

Papers under topic five focus on climate justice activism and explore the intersections between climate justice and social justice
(Grosse and Mark, 2020; James and Mack, 2020; Pye, 2010). Papers emphasise the importance of climate activists showing solidarity
or allyship with marginalised communities in the Global South and Global North (including Indigenous peoples, ethnic minorities, and
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refugees) and adopting anti-racist, anti-colonialist, and/or decolonial stances (Grosse and Mark, 2020; James and Mack, 2020; Thomas
Black et al., 2016). Taken together, the papers stress the critical need for the climate movement to acknowledge and take action to
address the various forms of oppression and privilege operating around the world as well as within various climate NGOs and seek to
build local and transnational collaborations that promote the voices and aspirations of historically marginalised peoples.

The reviewed papers predominately revolve around the legal dimensions of climate justice, such as how climate change threatens
the long-term existence of certain places/communities/nation-states, such as Indigenous communities in the Arctic and Small Island
Developing States or SIDs) (Robert, 2009; Stoddart, 2016). Studies explore the role of the courts in determining who is responsible for
taking climate actions and examine specific climate litigation cases wherein institutions or individuals attempt to use the legal pro-
cesses to force governments and/or corporations to reduce their emissions (de Charles, 2007; Setzer and Vanhala, 2019). Other studies
examine how climate change is damaging the human rights of vulnerable communities (such as those in the Arctic and SIDS) and
advocate for actions to help those most negatively affected by climate change, be it through legal actions (Robert, 2009) or training
counsellors to be climate justice advocates and educators (Hilert, 2021).

4. Discussion and concluding remarks

In this bibliometric review of climate justice literature, we catalogued 1683 Scopus-indexed documents spanning 1997 to July
2021. While not exhaustive in capturing every research nuance, this quantitative mapping offers insights into evolving trends in
climate justice scholarship. It aligns with a broader academic narrative, evident in the progression of knowledge generation over the
last two decades. Our findings demonstrate the exponential increase in climate justice studies published over the previous two decades
and provide a baseline for future growth in the field of climate justice. The observed growth trajectory aligns with findings from other
reviews in the discipline (Alves and Mariano, 2018). A salient observation is that researchers are beginning to move beyond theoretical
constructs of climate justice and delve into real-world studies of climate injustices, examining the impact of hegemonic systems on
policy and actions and efforts to minimise or address these injustices (Ahmed and Eklund, 2021). Yet, there remains a need for scholars,
practitioners, and decision-makers to prioritise the experiences and knowledge of the individuals and communities most negatively
impacted by climate change.

A concerning feature noted in our review is the predominance of authors from institutions based in the Global North, even when
discussions revolve around Global South issues. Regrettably, Scopus limitations prevented an exploration into the representation of
BIPOC (Black, Indigenous, People of Colour) authors in the Global North. Nonetheless, the underrepresentation of these groups,
notably in academia and institutions like the Intergovernmental Panel on Climate Change (IPCC), has been substantiated elsewhere
(Eaves, 2021; Ford et al., 2016). The implications of this imbalance resonate with historical criticisms, where researchers from
dominant groups often misrepresent or undervalue the experiences of marginalised populations, perpetuating existing power dy-
namics (McIntosh, 2017; Smith, 2013). Despite its transformative and emancipatory aims, the field of climate justice runs the risk of
creating or reinforcing injustices when climate projects and policies are not designed in partnership with affected communities through
co-production and co-design.

Critically, the omission of ’subaltern voices’, especially in the context of climate change impacts on post-colonial communities in
the Global South and marginalised communities (particularly BIPOC), highlights the persistence of colonial paradigms in much of the
climate justice discourse (Rice et al., 2023; Sultana, 2018; Torres et al., 2020). Such a bias (evidence of coloniality) can further un-
dermine the rights, experiences, and knowledge of those most affected by climate change.

Although the climate justice movement has its roots in BIPOC-led environmental justice activism, the roles of BIPOC communities,
activists, and researchers in pioneering climate justice are often overlooked (Schlosberg and Collins, 2014). The lack of representation,
both in media coverage and academic discussion, paints an incomplete picture (one which is often whitewashed), which further
challenges efforts towards genuine climate justice (Cultural Survival, 2022; Grosse and Mark, 2020; Méndez-Barrientos et al., 2022).
Thus, there are multiple issues tied to the under- or mis-representation of BIPOC peoples and Global South peoples within the existing
climate justice scholarship. Indeed, recognitional climate justice is not confined to the examination of who is recognised within climate
policies, it also relates to whether research reflects researchers, scholarship, and aims that connect to the particularities and contexts of
societies and social groups. As Zimm et al. observe (2024, p. 24) “[j]ust as demographic processes ideally reflect the heterogeneity of
the public, science should ideally cultivate diversity”. There can also be epistemic benefits, “in the sense that diverse backgrounds can
lead to people to recognize different issues in research”.

Expanding on Nixon’s (2011) concept of “slow violence”, we note the slow violence of climate change. Historical and contemporary
structures and dynamics of globalisation, capitalism and colonialism interact and overlap to compound the injustices marginalised
populations face (Chu and Michael, 2019; Sultana, 2022). Understanding these climate injustices necessitates a holistic view,
encompassing both scalar and situational perspectives. Nevertheless, the politics of global climate governance remains fraught, with
developed nations often sidestepping their historical and ongoing contributions to global emissions (Okereke and Coventry, 2016). The
Common But Differentiated Responsbilities (CBDR) in the UNFCCC Convention remain a crucial factor causing disagreement across
most decisions.

Furthermore, existing scholarship accentuates the politics of knowledge and power struggles embedded within climate research,
governance and policy-making, highlighting climate-related norms’ contentious nature (Parsons, 2015; Wilkens and Datchoua-
Tirvaudey, 2022; Winter, 2019). Some evidence suggests the coloniality of knowledge, shaping academic knowledge production as
well as international and domestic climate policy development, is serving to marginalise or distort the knowledges and experiences of
those most affected by climate change (Wilkens and Datchoua-Tirvaudey, 2022, p. 126). Recently, Wilkens and Datchoua-Tirvaudey
(2022) studied how international climate agreements and climate governance structures are guilty of representing colonial structures
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and neglecting the experiences of those most affected by climate change. Along similar lines, Wijsman and Feagan (2019, p. 72) point
out how climate decision-making processes and actions frequently involve the following:

“exclusion of women and indigenous people, as well as other socially marginalised groups, from being recognised as legitimate knowers
[of climate change is] problematic because it limits the kind of knowledge thought relevant, and risks keeping the realities that only
socially marginalised groups experience hidden within the dominant social order”.

Furthermore, existing research accentuates the politics and power struggles embedded within climate discourse (Milanez et al.,
2022; Wilkens and Datchoua-Tirvaudey, 2022). Consequently, robust climate justice frameworks require unpacking the assumptions
that influence knowledge creation and policy decisions, often steeped in Western paradigms and overlooking power dynamics integral
to racism, colonialism, and gender (Parsons et al., 2019).

Recent scholarship demonstrates that climate injustices are spatially and historically produced and tied to colonialism, racism, and
globalisation (Garcia-Lopez, 2018; Sultana, 2018). These injustices are disproportionately impacting women and gender minorities
(Ahmed, 2016), racialised communities and nation-states in the Global South (Nightingale, 2017; Smith, 2016) and IBPOC in the
Global North (Fayazi et al., 2020; Nursey-Bray and Palmer, 2018), with gender hegemony intersecting with power dynamics to make
sure groups more or less vulnerable to climate risks. Yet, explorations of gender and racialised dimensions of climate (in)justices
remain a small subset of the climate justice scholarship. A few publications (James and Mack, 2020), all under topic five, explore the
ethics of allyship or solidarity within climate justice movements (such as Extinction Rebellion) and advocate for climate activism to be
more strongly aligned with other social-ecological struggles (immigration justice, racial justice, Indigenous environmental justice).

However, our analysis of the ten most cited papers and the five most highly ranked papers under each topic reveals that most
climate justice papers do not adopt intersectional, anti-colonial or decolonial lenses, and the voices of under-represented groups are
marginalised. As the work of Sultana (2022) and others (Ahmed, 2016; Ahmed and Eklund, 2021) shows in the context of climate
adaptation, climate change contributes to heightened intersectional gendered vulnerability, inequality and marginalisation in certain
countries. However, our knowledge of how power dynamics, subjectivities, and oppression intersect in different contexts and shape
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climate mitigation and adaptation justice remains piecemeal. Since the compounding impacts of social-ecological changes interact
with gendered (which intersect Indigeneity, race, class, sexuality, migrant status and so on) relations in different contexts in different
ways, more research is needed that examines the historical and contextual axes of differentiation, marginalisation, discrimination and
oppression. Thus, there is considerable potential for climate justice scholars to advance the field by drawing on critical social theories
(intersectional feminist, anti-colonial, anti-racist, decolonial) and, in doing so, to advance intersectional climate justice-centred praxis
as proposed by Rice et al. (2023).

Emerging scholarship is starting to recognise the pressing need to integrate critical social theories within climate justice studies. For
instance, Winter’s (2023) and Whyte’s (2020) draw on Indigenous philosophical traditions and decolonial theorising to explore
Indigenous peoples’ different understandings of what constitutes climate justice. Likewise, Rice et al.’s recent book (2023) on urban
climate justice employs an intersectional and anti-racist praxis to understand how varying power structures and dynamics intersect to
perpetuate injustices in cities worldwide. Furthermore, while contemporary climate justice scholarship is expansive, it often lacks a
comprehensive spatial, temporal, and ontological focus. As such, there is ample scope for research that transcends human-centric
perspectives and considers future generations and more-than-human entities (Winter, 2023). Such research (intersectional, decolo-
nial, anti-racist, multi-species) offers the potential to allow us to develop more effective, tailored, and equitable processes and solutions
(which is to say, more just responses to climate change). Sultana (2022, p. 122) argues that “there is no singular or ideal climate justice for
all, no singular arrival point, but a becoming, of doing more and better, unlearning to relearn and continually taking stock of various collec-
tivities for equitable and transformative praxis”.

Theories of climate justice are nonetheless helpful to understanding the justice implications of climate policies, planning, and on-
the-ground actions (be it pertaining to mitigation, adaptation, or loss and damage). The development of climate justice-centred un-
derstandings of climate mitigation and adaptation, as our bibliometric review highlights, is associated with deployment of a wide array
of different justice theories surrounding issues of fairness, equality, and equity of impacts, processes, and outcomes. Based on our
review, we propose a conceptual framework for intersectional climate justice research and policy discussions that encompasses five
dimensions of justice — distributive; procedural; recognitional; corrective; and temporal - to expand the study of climate justice. The
framework (see Fig. 9) summarises the climate justice theorising of the papers we reviewed, as well as identifying entry points for
climate justice research and policy discussions (see Table 3).

The journey to unravel the intricacies of climate justice is both essential and complex. Our bibliometric review offers a snapshot of
the prevailing academic landscape but underscores the remaining critical gaps. From addressing the coloniality in knowledge pro-
duction to the real-world experiences of marginalised communities, there is a pressing need for comprehensive, intersectional, and
decolonised research. This approach, which acknowledges the legacy of past injustices and the challenges of contemporary climate
dynamics, is essential to forging a path towards genuine global climate justice.

For future research, several distinct themes could take the field forward. First, research focusing on future generations and more-
than-human entities is needed, given that our decisions have long-lasting impacts on humans and other species. This research could
explore time scales of decisions, forecast impacts and societal changes, and even examine dimensions of imagination and visions of the
future, focusing on younger people and marginalised groups. Can there be a shared imagination for climate justice? What role do future
visions play in how climate justice is imagined, thought of, and enacted upon? What does an anti-racial, decolonised society look like
that promotes intersectionalist decision-making, and what does this mean for climate mitigation, adaptation and loss and damage?
What would a world led by women and youth look like?

Second, a clear theme is the integration of climate justice and climate activism with broader struggles for justice. What can we learn
from other societal processes, groups and movements that have enacted social change? What do immigration justice, racial justice, and
Indigenous environmental justice show us about the potential to move towards more equal decision-making processes? How does “true
inclusion” emerge or is enacted in these struggles, and what would that look like in climate mitigation and adaptation processes on
local and global scales?

Third, some of this research also calls for rethinking climate adaptation “success” and “effectiveness™: if not all groups are on equal
footing in a neighbourhood and disparities and injustices continue to exist despite adaptation efforts, then we cannot call that com-
munity/neighbourhood/city a well-adapted place. A more holistic approach to adaptation then considers structural and underlying
vulnerabilities and increases our standards of climate-just adaptation. What are the standards and principles of climate justice that
build on and guide these efforts? Another future critical research for climate justice is loss and damage, where climate justice questions
mainly take centre stage.

Finally, the Global Goal on Adaptation (GGA), as decided at COP28, specifically mentions participatory and fully transparent,
gender-responsive, human rights approaches while also singling out “intergenerational equity and social justice” and extending its
focus to “children, youth and persons with disabilities”. This calls again for more targeted research into what a climate just GGA is and
how these critical approaches and stakeholder groups participate in, are included, and represent a way forward for a more just and
informed adaptation across all scales. The GGA also moves adaptation away from only local-scale small case studies and opens up new
possibilities for climate justice research to consider global, transboundary, and broader scales at which climate adaptation occurs.
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Table 3
Entry points for understanding climate justice. The table highlights key questions to guide climate justice research and policy discussions. It is inspired
by the work of Zimm et al., (2024,p. 23).

Temporal and
Intergenerational
Justice

Procedural Justice

Recognitional Justice

Corrective Justice

Distributive Justice

Temporal justice focuses on:

e Emphasises the health
and well-being rights of
current and future
generations.

e Acknowledging diverse
cultural understandings
of differ - linear in
Western contexts versus
cyclical or spiral in many
Indigenous cultures.

e Temporal justice involves
transition justice,
focusing on sequencing
mitigation efforts for

Procedural justice focuses
on

o Inclusive decision-
making in climate gover-
nance and planning pro-
cesses, ensuring
representation of diverse
identities and addressing
the under-representation
of certain groups due to
structural barriers like
racism, language bar-
riers, ableism, Casteism,
gender injustices, and

Recognition of:

Diverse identities,
knowledge, worldviews,
values, and experiences.
The interplay between
identities, power
structures, oppression,
and participation.

The importance of
Indigenous and local
knowledge, including the
rights of non-humans, in
driving equitable and
effective climate actions.

Corrective justice focuses
on:

Addressing past wrongs
through apologies,
reparations, and financial
compensation, focusing on
historical responsibility.
It overlaps with
distributive justice,
emphasising the
responsibility of Global
North countries for past
emissions and involves
actions to compensate

Distributive justice involves:

Fair allocation of
environmental benefits and
burdens, focusing on current
and future needs, especially
for marginalised and
vulnerable groups
disproportionately affected
by climate and
environmental risks.

It is concerned with
equitable access to
environmental goods and the
redistribution of resources to

long-term equitable out- homophobia. o The value of unpaid care Global South countries for reduce environmental harms
comes, and the contin- e Prioritising the inclusion work and other invisible climate harms and the loss and climate risks while
uous need for adaptation of historically labour. of development enhancing social and/or

to climate change im-
pacts, underscoring the
absence of an endpoint in
adapting to or compen-
sating for loss and
damage.

It also explores strategies
for ensuring the health
and well-being of humans
and more-than-humans in
future generations
through carefully
sequenced adaptation
policies and actions.

marginalised groups in all
decision-making levels,
acknowledging that
varying identities and
forms of oppression. Key
groups include women
and gender diverse,
Indigenous peoples, Afri-
can American and Afro-
Latin/Caribbean peoples,
refugees, disabled peo-
ples, LGBTQ+ commu-
nities, and socio-
economically disadvan-
taged groups.
Importance of
representing
communities impacted by
climate change,
environmental
degradation, and
biodiversity loss in

The need for research to
reflect the diversity of
societies and social
groups.

Implementation of
climate policies in a
manner sensitive to the
affected communities’
livelihoods, beliefs, and
values.

opportunities from
transition.

It includes providing
climate finance based on
historical responsibility
and polluter pays
principle, aiding the most
impacted countries.
Corrective justice also
demands examining
existing injustices within
countries and addressing
the disproportionate
impact on vulnerable
communities due to
historical injustices.

ecological well-being.

This justice framework uses
metrics and indicators like
health, well-being and en-
ergy use to assess and guide
the redistribution of re-
sources and efforts to reduce
vulnerabilities and addresses
both economic and non-
economic losses from
climate change.

policymaking.
Key questions to be Key questions to be Key questions to be Key questions to be Key questions to be
considered: considered: considered: considered: considered:

How do time preferences
influence climate policy?
How can policies be
sequenced over time to
enable just futures?

What provisions are made
for future generations?
How are responsibilities
for climate change and
climate action distributed
across generations?

How are current actions
going to affect future
generations?

How is climate finance
structured to support
long-term sustainability?

e Who is involved in
climate change policies
and decision-making?
How are decision-making
processes designed?
How are different forms
of knowledge and
different knowledge
systems evaluated and
utilised in forming
climate policies and
actions?

Who is being left out of
the research and policy-
making pertaining to
climate change?

What barriers exist to
participation of
marginalised groups?

What forms of knowledge
are valued within
decision-making pro-
cesses, climate policies,
and actions?

How are different
identifies and values

considered?

How do the impacts of
climate change threaten
identities, values, and
modes of living of
different social groups?
How are different social
and cultural values and
ways of life considered in
the design and
implementation of
climate solutions?

How do climate policies
address the intersectional

16

How are responsibility and
liability for climate change
determined?

What criteria are used to
assign responsibility for
greenhouse gas emissions
and their consequences?
What forms of
compensation are
adequate?

How are the rights and
needs of vulnerable
populations’ prioritised in
corrective justice
mechanisms?

What legal frameworks
support corrective justice?
How can loss and damage
be addressed?

What challenges and
opportunities exist for

How are the impacts of
climate change distributed?
Who bears the burdens of
mitigation efforts?

How are the benefits of
climate actions allocated?
What are the mechanisms for
climate finance?

How is compensation for loss
and damage addressed?

(continued on next page)
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Table 3 (continued)

Temporal and Procedural Justice Recognitional Justice Corrective Justice Distributive Justice
Intergenerational
Justice

impacts of climate seeking legal redress for

change, considering climate-related harms

factors such as gender, through the judiciary?

race, ethnicity, and e How is the principle of

socioeconomic status? common but differentiated

responsibilities applied in
this context?

Declaration of competing interest

The authors declare the following financial interests/personal relationships which may be considered as potential competing in-
terests: Meg Parsons (MP) is co-Editor-in-Chief for Climate Risk Management. If there are other authors, they declare that they have no
known competing financial interests or personal relationships that could have appeared to influence the work reported in this paper.

References

Ackerly, B., 2018. Human rights, climate change and climate justice. Discourse on Rights in India: Debates and Dilemmas 135-150. https://doi.org/10.4324/
9780429448256.

Adamson, J., 2011. Environmental justice, cosmopolitics, and climate change. The Cambridge Companion to: Literature and the Environment 169-183. https://doi.
org/10.1017/CCO9781139342728.016.

Adelman, S., 2016. Climate justice, loss and damage and compensation for small island developing states. J. Hum. Rights Environ. 7, 32-53. https://doi.org/10.4337/
jhre.2016.01.02.

Ahmed, M.E., 2016. A gender justice approach to eliminating Sudan’s Savannah belt’s vulnerability to climate change. Int. J. Clim. Change Strategies Manage. 8,
539-558. https://doi.org/10.1108/1JCCSM-06-2015-0085.

Ahmed, S., Eklund, E., 2021. Climate change impacts in coastal bangladesh: migration, gender and environmental injustice. Asian Affairs 52, 155-174. https://doi.
org/10.1080/03068374.2021.1880213.

Alcaraz, O., 2018. Distributing the global carbon budget with climate justice criteria. Clim. Change 149, 131-145. https://doi.org/10.1007/510584-018-2224-0.

Alves, M.\W.F.M., Mariano, E.B., 2018. Climate justice and human development: a systematic literature review. J. Clean. Prod. 202, 360-375.

Antadze, N., 2019. Who is the other in the age of the anthropocene? Introducing the unknown other in climate justice discourse. Anthropocene Rev. 6, 38-54. https://
doi.org/10.1177/2053019619843679.

Arel-Bundock, V., Enevoldsen, N., Yetman, C., 2018. countrycode: an R package to convert country names and country codes. J. Open Source Softw. 3, 848.

Asmi, F., Anwar, M.A., Zhou, R., Wang, D., Sajjad, A., 2019. Social aspects of ‘climate change communication’ in the 21st century: a bibliometric view. J. Environ.
Plan. Manag. 62, 2393-2417. https://doi.org/10.1080/09640568.2018.1541171.

Atapattu, S., 2018. The paris agreement and human rights: Is sustainable development the ‘new human right’? J. Hum. Rights Environ. 9, 68-88. https://doi.org/
10.4337/jhre.2018.01.04.

Axon, S., 2019. Warning: extinction ahead! Theorizing the spatial disruption and place contestation of climate justice activism. Environment, Space, Place 11, 1-26.

Basu, D., 2019. Examining the social aspect of climate change through mathematics. 2019 9th IEEE Integrated STEM Education Conference. ISEC 2019, 239-244.
https://doi.org/10.1109/ISECon.2019.8882109.

Bauer, N., 2020. Quantification of an efficiency-sovereignty trade-off in climate policy. Nature 588, 261-266. https://doi.org/10.1038/541586-020-2982-5.

Baxi, U., 2016. Towards a climate change justice theory? J. Hum. Rights Environ. 7, 7-31. https://doi.org/10.4337/jhre.2016.01.01.

Blei, D.M., 2012. Probabilistic topic models. Commun. ACM 55, 77-84. https://doi.org/10.1145/2133806.2133826.

Boeckmann, M., Zeeb, H., 2016. Justice and equity implications of climate change adaptation: a theoretical evaluation framework. Healthcare 4, 65. https://doi.org/
10.3390/healthcare4030065.

Bond, S., Thomas, A., Diprose, G., 2020. Making and unmaking political subjectivities: climate justice, activism, and care. Trans. Inst. Br. Geogr. 45, 750-762.

Bouchet-Valat, M., 2020. SnowballC: Snowball stemmers based on the C “libstemmer” UTF-8 library (manual).

Boyd-Graber, J., Mimno, D., Newman, D., 2014. Care and feeding of topic models: problems, diagnostics, and improvements. Handbook of Mixed Membership Models
and Their Applications. Chapman and Hall/CRC.

Bulkeley, H., 2003. Cities and climate change: urban sustainability and global environmental governance. Routledge Studies in Physical Geography and Environment.
Routledge, London; New York.

Bulkeley, H., 2013. Cities and climate change. Cities Clim. Change 1-268. https://doi.org/10.4324,/9780203077207.

Carmichael, C., 2019. Green infrastructure solutions to health impacts of climate change: Perspectives of affected residents in Detroit, Michigan, USA. Sustainability
(Switzerland) 11. https://doi.org/10.3390/s5u11205688.

Chalupka, S., Anderko, L., 2019. Climate change and schools: implications for children’s health and safety. Creat. Nurs. 25, 249-257. https://doi.org/10.1891/1078-
4535.25.3.249.

Chalupka, S., Anderko, L., Pennea, E., 2020. Climate change, climate justice, and children’s mental health: a generation at risk? Environmental Justice 13, 10-14.
https://doi.org/10.1089/env.2019.0034.

Chu, E., Michael, K., 2019. Recognition in urban climate justice: marginality and exclusion of migrants in Indian cities. Environ. Urban. 31, 139-156. https://doi.org/
10.1177/0956247818814449.

Ciplet, D., Roberts, J.T., Khan, M., 2013. The politics of international climate adaptation funding: justice and divisions in the greenhouse. Global Environ. Polit. 13,
49. https://doi.org/10.1162/GLEP_a_00153.

Curtis, S.E., Oven, K.J., 2012. Geographies of health and climate change. Prog. Hum. Geogr. 36, 654-666. https://doi.org/10.1177/0309132511423350.

de Charles, S., 2007. United States supreme court rules EPA must take action on greenhouse gas emissions: Massachusetts v EPA. Nat. Resour. J. 47, 793-813.

Deneulin, S., 2013. Recovering nussbaum’s aristotelian roots. Int. J. Soc. Econ. 40, 624-632. https://doi.org/10.1108/1JSE-2012-0127.

Divakaran, B., 2016. Nurses see “the big picture”: addressing climate change as a social determinant of global health. Creat. Nurs. 22, 243-248. https://doi.org/
10.1891/1078-4535.22.4.243.

Eakin, H., Luers, A.L., 2006. Assessing the vulnerability of social-environmental systems. Annu. Rev. Env. Resour. 31, 365-394. https://doi.org/10.1146/annurev.
energy.30.050504.144352.

Eaves, L.E., 2021. Power and the paywall: a Black feminist reflection on the socio-spatial formations of publishing. Geoforum 118, 207-209. https://doi.org/10.1016/
j.geoforum.2020.04.002.

17


https://doi.org/10.4324/9780429448256
https://doi.org/10.4324/9780429448256
https://doi.org/10.1017/CCO9781139342728.016
https://doi.org/10.1017/CCO9781139342728.016
https://doi.org/10.4337/jhre.2016.01.02
https://doi.org/10.4337/jhre.2016.01.02
https://doi.org/10.1108/IJCCSM-06-2015-0085
https://doi.org/10.1080/03068374.2021.1880213
https://doi.org/10.1080/03068374.2021.1880213
https://doi.org/10.1007/s10584-018-2224-0
http://refhub.elsevier.com/S2212-0963(24)00010-X/h0035
https://doi.org/10.1177/2053019619843679
https://doi.org/10.1177/2053019619843679
http://refhub.elsevier.com/S2212-0963(24)00010-X/h0045
https://doi.org/10.1080/09640568.2018.1541171
https://doi.org/10.4337/jhre.2018.01.04
https://doi.org/10.4337/jhre.2018.01.04
http://refhub.elsevier.com/S2212-0963(24)00010-X/h0060
https://doi.org/10.1109/ISECon.2019.8882109
https://doi.org/10.1038/s41586-020-2982-5
https://doi.org/10.4337/jhre.2016.01.01
https://doi.org/10.1145/2133806.2133826
https://doi.org/10.3390/healthcare4030065
https://doi.org/10.3390/healthcare4030065
http://refhub.elsevier.com/S2212-0963(24)00010-X/h0090
http://refhub.elsevier.com/S2212-0963(24)00010-X/h0100
http://refhub.elsevier.com/S2212-0963(24)00010-X/h0100
http://refhub.elsevier.com/S2212-0963(24)00010-X/h0105
http://refhub.elsevier.com/S2212-0963(24)00010-X/h0105
https://doi.org/10.4324/9780203077207
https://doi.org/10.3390/su11205688
https://doi.org/10.1891/1078-4535.25.3.249
https://doi.org/10.1891/1078-4535.25.3.249
https://doi.org/10.1089/env.2019.0034
https://doi.org/10.1177/0956247818814449
https://doi.org/10.1177/0956247818814449
https://doi.org/10.1162/GLEP_a_00153
https://doi.org/10.1177/0309132511423350
http://refhub.elsevier.com/S2212-0963(24)00010-X/h0145
https://doi.org/10.1108/IJSE-2012-0127
https://doi.org/10.1891/1078-4535.22.4.243
https://doi.org/10.1891/1078-4535.22.4.243
https://doi.org/10.1146/annurev.energy.30.050504.144352
https://doi.org/10.1146/annurev.energy.30.050504.144352
https://doi.org/10.1016/j.geoforum.2020.04.002
https://doi.org/10.1016/j.geoforum.2020.04.002

M. Parsons et al. Climate Risk Management 44 (2024) 100593

Eriksen, S., 2011. When not every response to climate change is a good one: Identifying principles for sustainable adaptation. Clim. Dev. 3, 7-20. https://doi.org/
10.3763/cdev.2010.0060.

Eriksen, S., Aldunce, P., Bahinipati, C.S., Martins, R.D., Molefe, J.I., Nhemachena, C., O’Brien, K., Olorunfemi, F., Park, J., Sygna, L., Ulsrud, K., 2011. When not every
response to climate change is a good one: Identifying principles for sustainable adaptation. Clim. Dev. 3, 7-20. https://doi.org/10.3763/cdev.2010.0060.

Fancy David, C.A., 2021. Conrad Alexandrowicz and David Fancy in conversation with Caridad Svich. Theatre Pedagogy in the Era of Climate Crisis. Routledge.

Fayazi, M., Bisson, I.-A., Nicholas, E., 2020. Barriers to climate change adaptation in indigenous communities: a case study on the mohawk community of Kanesatake,
Canada. Int. J. Disaster Risk Reduct. 49, 101750.

Fazey, L., 2018. Transformation in a changing climate: a research agenda. Clim. Dev. 10, 197-217. https://doi.org/10.1080/17565529.2017.1301864.

Ford, J., Maillet, M., Pouliot, V., Meredith, T., Cavanaugh, A., 2016. Adaptation and Indigenous peoples in the United Nations Framework Convention on Climate
Change. Clim. Change 139, 429-443. https://doi.org/10.1007/s10584-016-1820-0.

Garcia-Lopez, G.A., 2018. The multiple layers of environmental injustice in contexts of (un)natural disasters: the case of Puerto Rico post-hurricane Maria.
Environmental Justice 11, 101-108. https://doi.org/10.1089/env.2017.0045.

Gonzalez-Ricoy, L., Rey, F., 2019. Enfranchising the future: climate justice and the representation of future generations. Wiley Interdiscip. Rev. Clim. Chang. 10, e598.

Goodman, D., 2012. Alternative food networks: Knowledge, practice, and politics. Alternat. Food Netw.: Knowl. Pract. Polit. 9780203804520, 1-308. https://doi.org/
10.4324/9780203804520.

Goodman, D., DuPuis, E.M., Goodman, M.K., 2012. Alternative food networks: knowledge, practice, and politics. Routledge Studies of Gastronomy, Food and Drink,
first ed. Routledge, Florence https://doi.org/10.4324,/9780203804520.

Grady-Benson, J., Sarathy, B., 2016. Fossil fuel divestment in US higher education: student-led organising for climate justice. Local Environ. 21, 661-681. https://doi.
org/10.1080/13549839.2015.1009825.

Grosse, C., Mark, B., 2020. A colonized COP: Indigenous exclusion and youth climate justice activism at the United Nations climate change negotiations. J. Hum.
Rights Environ. 11, 146-170. https://doi.org/10.4337/jhre.2020.03.07.

Gutschow, B., Gray, B., Ragavan, M.L, Sheffield, P.E., Philipsborn, R.P., Jee, S.H., 2021. The intersection of pediatrics, climate change, and structural racism: ensuring
health equity through climate justice. Curr. Problems Pediatric Adolesc. Health Care, 101028.

Harris, P.G., 2019. A research agenda for climate justice. Edward Elgar Publishing, New York.

Hens, L., 2014. Education for climate changes, environmental health and environmental justice. J. Univ. Chem. Technol. Metall. 49, 194-208.

Hilert, A.J., 2021. Counseling in the anthropocene: Addressing social justice amid climate change. J. Multicult. Couns. Dev. 49, 175-191. https://doi.org/10.1002/
jmed.12223.

Hjorthen, F.D., 2020. Humanitarian intervention and burden-sharing justice. Polit. Stud. 68, 936-953. https://doi.org/10.1177/0032321719882607.

Holland, B., 2017. Procedural justice in local climate adaptation: political capabilities and transformational change. Environ. Polit. 26, 391-412. https://doi.org/
10.1080/09644016.2017.1287625.

Howard-Jones, P., 2021. The views of teachers in England on an action-oriented climate change curriculum. Environ. Educ. Res. 27, 1660-1680. https://doi.org/
10.1080/13504622.2021.1937576.

James, D., Mack, T., 2020. Toward an ethics of decolonizing allyship in climate organizing: reflections on Extinction Rebellion Vancouver. J. Hum. Rights Environ. 11,
32-53. https://doi.org/10.4337/jhre.2020.03.02.

Jesdale, B.M., Morello-Frosch, R., Cushing, L., 2013. The racial/ethnic distribution of heat risk-related land cover in relation to residential segregation. Environ.
Health Perspect. 121, 811-817. https://doi.org/10.1289/ehp.1205919.

Kabisch, N., 2020. Physical activity patterns in two differently characterised urban parks under conditions of summer heat. Environ. Sci. Policy 107, 56-65. https://
doi.org/10.1016/j.envsci.2020.02.008.

Kabisch, N., Frantzeskaki, N., Pauleit, S., Naumann, S., Davis, M., Artmann, M., Haase, D., Knapp, S., Korn, H., Stadler, J., Zaunberger, K., Bonn, A., 2016. Nature-
based solutions to climate change mitigation and adaptation in urban areas: perspectives on indicators, knowledge gaps, barriers, and opportunities for action.
Ecol. Soc. 21, 39. https://doi.org/10.5751/ES-08373-210239.

Karber, P., 2015. Postmarks from a Political Traveler. Routledge, New York. https://doi.org/10.4324,/9781315632674.

Khan, M., Robinson, S.-A., Weikmans, R., Ciplet, D., Roberts, J.T., 2020. Twenty-five years of adaptation finance through a climate justice lens. Clim. Change 161,
251-269. https://doi.org/10.1007/510584-019-02563-x.

Larson, P.S., 2021. Recurrent home flooding in detroit, mi 2012-2020: Results of a household survey. Int. J. Environ. Res. Public Health 18. https://doi.org/10.3390/
ijerph18147659.

Leach, M., 2010. Dynamic sustainabilities: technology, environment, social justice. Dynamic Sustain. Technol. Environ. Soc. Justice 1-212. https://doi.org/10.4324/
9781849775069.

MacUt, 1., 2019. World conferences of the ecumenical council of churches and their attitude towards the creation. Crkva u Svijetu 54, 413-436.

Malanski, P.D., Dedieu, B., Schiavi, S., 2021. Mapping the research domains on work in agriculture. A bibliometric review from Scopus database. J. Rural. Stud. 81,
305-314. https://doi.org/10.1016/j.jrurstud.2020.10.050.

Martiskainen, M., Axon, S., Sovacool, B.K., Sareen, S., Furszyfer Del Rio, D., Axon, K., 2020. Contextualizing climate justice activism: Knowledge, emotions,
motivations, and actions among climate strikers in six cities. Glob. Environ. Chang. 65, 102180 https://doi.org/10.1016/j.gloenvcha.2020.102180.

Mary Robinson Foundation, 2021. Climate Justice: Principles of Climate Justice [WWW Document]. Mary Robinson Foundation. URL https://www.mrfcj.org/
principles-of-climate-justice/ (accessed 12.4.21).

Mclntosh, P., 2017. White privilege and male privilege. In: Kimmel, M.S., Ferber, A.L. (Eds.), Privilege. Routledge, New York and London, pp. 28-40.

Meéndez-Barrientos, L.E., Fencl, A.L., Workman, C.L., Shah, S.H., 2022. Race, citizenship, and belonging in the pursuit of water and climate justice in California.
Environ. Plann. E: Nat. Space, 25148486221133282. https://doi.org/10.1177/25148486221133282.

Milanez, F., Menton, M., Souza, J.M.de A., 2022. Epistemological justice: decoloniality, climate change, and ecological conditions for future generations. IDS Bull. 53
https://doi.org/10.19088/1968-2022.140.

Mitchell, B.C., 2018. Exploring the relationship between residential segregation and thermal inequity in 20 U.S. cities. Local Environ. 23, 796-813. https://doi.org/
10.1080/13549839.2018.1474861.

Moreira, M.N.B., da Veiga, C.P., da Veiga, C.R.P., Reis, G.G., Pascuci, L.M., 2022. Reducing meat consumption: insights from a bibliometric analysis and future scopes.
Future Foods 5, 100120. https://doi.org/10.1016/j.fufo.2022.100120.

Murakami, A., Thompson, P., Hunston, S., Vajn, D., 2017. ‘What is this corpus about?’: Using topic modelling to explore a specialised corpus. Corpora 12, 243-277.
https://doi.org/10.3366/cor.2017.0118.

Muschelli, J., 2019. rscopus: Scopus database “API” interface.

Nalau, J., Verrall, B., 2021. Mapping the evolution and current trends in climate change adaptation science. Clim. Risk Manag. 32, 100290 https://doi.org/10.1016/j.
crm.2021.100290.

Newell, P., Srivastava, S., Naess, L.O., Torres Contreras, G.A., Price, R., 2021. Toward transformative climate justice: an emerging research agenda. Wiley Interdiscip.
Rev. Clim. Chang. 12, 733.

Nicholas, P.K., Breakey, S., 2017. Climate change, climate justice, and environmental health: implications for the nursing profession. J. Nurs. Scholarsh. 49, 606-616.

Nightingale, A.J., 2017. Power and politics in climate change adaptation efforts: struggles over authority and recognition in the context of political instability.
Geoforum 84, 11-20. https://doi.org/10.1016/j.geoforum.2017.05.011.

Nixon, R., 2011. Slow violence, gender, and the environmentalism of the poor. Environment at the Margins: Literary and Environmental Studies in Africa 257-285.

Nursey-Bray, M., Palmer, R., 2018. Country, climate change adaptation and colonisation: insights from an Indigenous adaptation planning process, Australia. Heliyon
4, e00565.

Oberman, R., 2021. Critical thinking, critical pedagogy, and climate change education. Teach. Soc. Justice Sustain. Develop. Across Primary Curriculum 69-84.
https://doi.org/10.4324/9781003003021-5.

18


https://doi.org/10.3763/cdev.2010.0060
https://doi.org/10.3763/cdev.2010.0060
https://doi.org/10.3763/cdev.2010.0060
http://refhub.elsevier.com/S2212-0963(24)00010-X/h0180
http://refhub.elsevier.com/S2212-0963(24)00010-X/h0185
http://refhub.elsevier.com/S2212-0963(24)00010-X/h0185
https://doi.org/10.1080/17565529.2017.1301864
https://doi.org/10.1007/s10584-016-1820-0
https://doi.org/10.1089/env.2017.0045
http://refhub.elsevier.com/S2212-0963(24)00010-X/h0205
https://doi.org/10.4324/9780203804520
https://doi.org/10.4324/9780203804520
https://doi.org/10.4324/9780203804520
https://doi.org/10.1080/13549839.2015.1009825
https://doi.org/10.1080/13549839.2015.1009825
https://doi.org/10.4337/jhre.2020.03.07
http://refhub.elsevier.com/S2212-0963(24)00010-X/h0230
http://refhub.elsevier.com/S2212-0963(24)00010-X/h0230
http://refhub.elsevier.com/S2212-0963(24)00010-X/h0235
http://refhub.elsevier.com/S2212-0963(24)00010-X/h0240
https://doi.org/10.1002/jmcd.12223
https://doi.org/10.1002/jmcd.12223
https://doi.org/10.1177/0032321719882607
https://doi.org/10.1080/09644016.2017.1287625
https://doi.org/10.1080/09644016.2017.1287625
https://doi.org/10.1080/13504622.2021.1937576
https://doi.org/10.1080/13504622.2021.1937576
https://doi.org/10.4337/jhre.2020.03.02
https://doi.org/10.1289/ehp.1205919
https://doi.org/10.1016/j.envsci.2020.02.008
https://doi.org/10.1016/j.envsci.2020.02.008
https://doi.org/10.5751/ES-08373-210239
https://doi.org/10.4324/9781315632674
https://doi.org/10.1007/s10584-019-02563-x
https://doi.org/10.3390/ijerph18147659
https://doi.org/10.3390/ijerph18147659
https://doi.org/10.4324/9781849775069
https://doi.org/10.4324/9781849775069
http://refhub.elsevier.com/S2212-0963(24)00010-X/h0305
https://doi.org/10.1016/j.jrurstud.2020.10.050
https://doi.org/10.1016/j.gloenvcha.2020.102180
https://www.mrfcj.org/principles-of-climate-justice/
https://www.mrfcj.org/principles-of-climate-justice/
http://refhub.elsevier.com/S2212-0963(24)00010-X/h0325
https://doi.org/10.1177/25148486221133282
https://doi.org/10.19088/1968-2022.140
https://doi.org/10.1080/13549839.2018.1474861
https://doi.org/10.1080/13549839.2018.1474861
https://doi.org/10.1016/j.fufo.2022.100120
https://doi.org/10.3366/cor.2017.0118
https://doi.org/10.1016/j.crm.2021.100290
https://doi.org/10.1016/j.crm.2021.100290
http://refhub.elsevier.com/S2212-0963(24)00010-X/h0365
http://refhub.elsevier.com/S2212-0963(24)00010-X/h0365
http://refhub.elsevier.com/S2212-0963(24)00010-X/h0370
https://doi.org/10.1016/j.geoforum.2017.05.011
http://refhub.elsevier.com/S2212-0963(24)00010-X/h0385
http://refhub.elsevier.com/S2212-0963(24)00010-X/h0385
https://doi.org/10.4324/9781003003021-5

M. Parsons et al. Climate Risk Management 44 (2024) 100593

Okereke, C., Coventry, P., 2016. Climate justice and the international regime: before, during, and after Paris. WIREs Clim. Change 7, 834-851. https://doi.org/
10.1002/wcc.419.

Osiecki, K.M., 2021. Investigating historical Hurricane disaster loss data and vulnerable populations: Identifying the most impacted census tracts in the Houston
Metropolitan area. Environ. Justice 14, 178-187. https://doi.org/10.1089/env.2020.0040.

Paavola, J., 2008. Science and social justice in the governance of adaptation to climate change. Environ. Polit. 17, 644-659. https://doi.org/10.1080/
09644010802193609.

Paavola, J., Adger, W.N., 2006. Fair adaptation to climate change. Ecol. Econ. 56, 594-609. https://doi.org/10.1016/j.ecolecon.2005.03.015.

Page, E., 1999. Intergenerational justice and climate change. Political Studies 47, 53-66. https://doi.org/10.1111/1467-9248.00187.

Parsons, M., 2015. Continuity and change: indigenous Australia and the imperative of adaptation. Practical Adaptation Studies, Wiley, Chichester 281-288.

Perry, G., McGlone, M., 2021. Networks and themes in the publications of the New Zealand Ecological Society over the last six decades. NZJE. https://doi.org/
10.20417/nzjecol.45.12.

Piispa, M., Kiilakoski, T., 2021. Towards climate justice? Young climate activists in Finland on fairness and moderation. J. Youth Stud. 1-16. https://doi.org/10.1080/
13676261.2021.1923677.

Portner, H.-O., Roberts, D.C., Adams, H., Adler, C., Aldunce, P., Ali, E., Begum, R.A., Betts, R., Kerr, R.B., Biesbroek, R., 2022. Climate Change 2022: Impacts,
ADAPTATION and Vulnerability. Intergovernmental Panel on Climate Change Working Group II Sixth Assessment Report, IPCC, Geneva.

Pretty, J., Sutherland, W.J., Ashby, J., Auburn, J., Baulcombe, D., Bell, M., Bentley, J., Bickersteth, S., Brown, K., Burke, J., Campbell, H., Chen, K., Crowley, E.,
Crute, ., Dobbelaere, D., Edwards-Jones, G., Funes-Monzote, F., Godfray, H.C.J., Griffon, M., Gypmantisiri, P., Haddad, L., Halavatau, S., Herren, H.,
Holderness, M., Izac, A.-M., Jones, M., Koohafkan, P., Lal, R., Lang, T., McNeely, J., Mueller, A., Nisbett, N., Noble, A., Pingali, P., Pinto, Y., Rabbinge, R.,
Ravindranath, N.H., Rola, A., Roling, N., Sage, C., Settle, W., Sha, J.M., Shiming, L., Simons, T., Smith, P., Strzepeck, K., Swaine, H., Terry, E., Tomich, T.P.,
Toulmin, C., Trigo, E., Twomlow, S., Vis, J.K., Wilson, J., Pilgrim, S., 2010. The top 100 questions of importance to the future of global agriculture. Int. J. Agric.
Sustain. 8, 219-236. https://doi.org/10.3763/ijas.2010.0534.

Pye, O., 2010. The biofuel connection - transnational activism and the palm oil boom. J. Peasant Stud. 37, 851-874. https://doi.org/10.1080/
03066150.2010.512461.

R Core Team, 2022. R: A language and environment for statistical computing.

Rice, J.L., Long, J., Levenda, A., 2023. Urban Climate Justice: Theory, Praxis, Resistance. University of Georgia Press, Athens.

Robert, M., 2009. Transboundary climate challenge to coal: One small step against dirty energy, one giant leap for climate justice. Threatened Island Nations: Legal
Implications of Rising Seas and a Changing Climate 589-626. https://doi.org/10.1017/CB09781139198776.022.

Roberts, J.T., 2009. Ecologically unequal exchange, ecological debt, and climate justice: The history and implications of three related ideas for a new social
movement. Int. J. Comp. Sociol. 50, 385-409. https://doi.org/10.1177/0020715209105147.

Rowlands, I.H., 1997. International fairness and justice in addressing global climate change. Environ. Polit. 6, 1-30. https://doi.org/10.1080/09644019708414340.

Sandhaus, S., 2018. Combating climate injustices: an informal science and popular education approach to addressing environmental health disparities. Pedagogy
Health Promot. 4, 260-269. https://doi.org/10.1177/2373379917751476.

Schleich, J., 2016. Citizens’ perceptions of justice in international climate policy: an empirical analysis. Clim. Pol. 16, 50-67. https://doi.org/10.1080/
14693062.2014.979129.

Schlosberg, D., Collins, L.B., 2014. From environmental to climate justice: climate change and the discourse of environmental justice. Wiley Interdiscip. Rev. Clim.
Chang. 5, 359-374.

Setzer, J., Vanhala, L.C., 2019. Climate change litigation: A review of research on courts and litigants in climate governance. WIREs Clim. Change 10, e580.

Sheffield, P.E., 2011. Global climate change and children’s health: Threats and strategies for prevention. Environ. Health Perspect. 119, 291-298. https://doi.org/
10.1289/ehp.1002233.

Silge, J., Robinson, D., 2016. tidytext: Text mining and analysis using tidy data principles in R. JOSS 1. https://doi.org/10.21105/joss.00037.

Smith, L.T., 2013. Decolonizing methodologies: Research and indigenous peoples. Zed Books, New York.

Smith, R.-A.-J., 2016. Climate (in)justice, vulnerability and livelihoods in the Caribbean: The case of the indigenous Caribs in northeastern St. Vincent. Geoforum 73,
22-31. https://doi.org/10.1016/j.geoforum.2015.11.008.

Steininger, K., 2014. Justice and cost effectiveness of consumption-based versus production-based approaches in the case of unilateral climate policies. Glob. Environ.
Chang. 24, 75-87. https://doi.org/10.1016/j.gloenvcha.2013.10.005.

Stoddart, M.C.J., 2016. The endangered arctic, the arctic as resource frontier: Canadian news media narratives of climate change and the north. Can. Rev. Sociol. 53,
316-336. https://doi.org/10.1111/cars.12111.

Sultana, F., 2018. Gender and Water in a Changing Climate: Challenges and Opportunities. In: Frohlich, C., Gioli, G., Cremades, R., Myrttinen, H. (Eds.), Water
Security Across the Gender Divide, Water Security in a New World. Springer International Publishing, Cham, pp. 17-33. https://doi.org/10.1007/978-3-319-
64046-4_2.

Sultana, F., 2022. Critical climate justice. Geogr. J. 188, 118-124.

Cultural Survival, 2022. “Let Us Be Heard”: Indigenous Youth Speak on Climate Justice [WWW Document]. Cultural Survival. URL https://www.culturalsurvival.org/
publications/cultural-survival-quarterly/let-us-be-heard-indigenous-youth-speak-climate-justice (accessed 2.21.22).

Thomas, A., 2019. Student strike 4 climate: Justice, emergency and citizenship. N. Z. Geogr. 75, 96-100. https://doi.org/10.1111/nzg.12229.

Thomas Black, S., Anthony Milligan, R., Heynen, N., 2016. Solidarity in Climate/Immigrant Justice Direct Action: Lessons from Movements in the US South. Int. J.
Urban Reg. Res. 40, 284-298. https://doi.org/10.1111/1468-2427.12341.

Thomas, D.S., Twyman, C., 2005. Equity and justice in climate change adaptation amongst natural-resource-dependent societies. Global Environ. Change-Hum. Policy
Dimens. 15, 115-124. https://doi.org/10.1016/j.gloenvcha.2004.10.001.

Torpman, O., 2019. The case for emissions egalitarianism. Ethical Theory Moral Pract. 22, 749-762. https://doi.org/10.1007/s10677-019-10016-8.

Torres, P.H.C., Leonel, A.L., Pires de Aratjo, G., Jacobi, P.R., 2020. Is the Brazilian national climate change adaptation plan addressing inequality? Climate and
environmental justice in a global south perspective. Environ. Justice 13, 42-46. https://doi.org/10.1089/env.2019.0043.

Tschakert, P., 2012. From impacts to embodied experiences: Tracing political ecology in climate change research. Geografisk Tidsskrift 112, 144-158. https://doi.
org/10.1080/00167223.2012.741889.

Tschakert, P., Schlosberg, D., Celermajer, D., Rickards, L., Winter, C., Thaler, M., Stewart-Harawira, M., Verlie, B., 2021. Multispecies justice: Climate-just futures
with, for and beyond humans. WIREs Clim. Change 12, e699.

United Nations Framework Convention on Climate Change, 2001. Report of the Conference of the Parties on its Seventh Session, Held at Marrakesh From 29 October
TO 10 November 2001. Marrakesh.

Walker, G., 2012. Environmental justice: concepts, evidence and politics. Environ. Justice: Concepts Evid. Polit. 1-256. https://doi.org/10.4324,/9780203610671.

Waltman, L., van Eck, N.J., Noyons, E.C.M., 2010. A unified approach to mapping and clustering of bibliometric networks. J. Informet. 4, 629-635. https://doi.org/
10.1016/j.j0i.2010.07.002.

White, P.J., Ferguson, J.P., Smith, N.O., Carre, H.O., 2021. School strikers enacting politics for climate justice: daring to think differently about education. Aust. J.
Environ. Educ. 1-14.

Whyte, K., 2020. Too late for indigenous climate justice: ecological and relational tipping points. Wiley Interdiscip. Rev. Clim. Chang. 11, e603.

Wijsman, K., Feagan, M., 2019. Rethinking knowledge systems for urban resilience: Feminist and decolonial contributions to just transformations. Environ. Sci. Policy
98, 70-76. https://doi.org/10.1016/j.envsci.2019.04.017.

Wilkens, J., Datchoua-Tirvaudey, A.R.C., 2022. Researching climate justice: a decolonial approach to global climate governance. Int. Aff. 98, 125-143. https://doi.
org/10.1093/ia/iiab209.

Winter, C.J., 2019. Decolonising dignity for inclusive democracy. Environ. Values 28, 9-30. https://doi.org/10.3197/096327119X15445433913550.

19


https://doi.org/10.1002/wcc.419
https://doi.org/10.1002/wcc.419
https://doi.org/10.1089/env.2020.0040
https://doi.org/10.1080/09644010802193609
https://doi.org/10.1080/09644010802193609
https://doi.org/10.1016/j.ecolecon.2005.03.015
https://doi.org/10.1111/1467-9248.00187
http://refhub.elsevier.com/S2212-0963(24)00010-X/h0420
https://doi.org/10.20417/nzjecol.45.12
https://doi.org/10.20417/nzjecol.45.12
https://doi.org/10.1080/13676261.2021.1923677
https://doi.org/10.1080/13676261.2021.1923677
http://refhub.elsevier.com/S2212-0963(24)00010-X/h0435
http://refhub.elsevier.com/S2212-0963(24)00010-X/h0435
https://doi.org/10.3763/ijas.2010.0534
https://doi.org/10.1080/03066150.2010.512461
https://doi.org/10.1080/03066150.2010.512461
http://refhub.elsevier.com/S2212-0963(24)00010-X/h0455
https://doi.org/10.1017/CBO9781139198776.022
https://doi.org/10.1177/0020715209105147
https://doi.org/10.1080/09644019708414340
https://doi.org/10.1177/2373379917751476
https://doi.org/10.1080/14693062.2014.979129
https://doi.org/10.1080/14693062.2014.979129
http://refhub.elsevier.com/S2212-0963(24)00010-X/h0485
http://refhub.elsevier.com/S2212-0963(24)00010-X/h0485
http://refhub.elsevier.com/S2212-0963(24)00010-X/h0490
https://doi.org/10.1289/ehp.1002233
https://doi.org/10.1289/ehp.1002233
https://doi.org/10.21105/joss.00037
http://refhub.elsevier.com/S2212-0963(24)00010-X/h0505
https://doi.org/10.1016/j.geoforum.2015.11.008
https://doi.org/10.1016/j.gloenvcha.2013.10.005
https://doi.org/10.1111/cars.12111
https://doi.org/10.1007/978-3-319-64046-4_2
https://doi.org/10.1007/978-3-319-64046-4_2
http://refhub.elsevier.com/S2212-0963(24)00010-X/h0530
https://www.culturalsurvival.org/publications/cultural-survival-quarterly/let-us-be-heard-indigenous-youth-speak-climate-justice
https://www.culturalsurvival.org/publications/cultural-survival-quarterly/let-us-be-heard-indigenous-youth-speak-climate-justice
https://doi.org/10.1111/nzg.12229
https://doi.org/10.1111/1468-2427.12341
https://doi.org/10.1016/j.gloenvcha.2004.10.001
https://doi.org/10.1007/s10677-019-10016-8
https://doi.org/10.1089/env.2019.0043
https://doi.org/10.1080/00167223.2012.741889
https://doi.org/10.1080/00167223.2012.741889
http://refhub.elsevier.com/S2212-0963(24)00010-X/h0570
http://refhub.elsevier.com/S2212-0963(24)00010-X/h0570
https://doi.org/10.4324/9780203610671
https://doi.org/10.1016/j.joi.2010.07.002
https://doi.org/10.1016/j.joi.2010.07.002
http://refhub.elsevier.com/S2212-0963(24)00010-X/h0590
http://refhub.elsevier.com/S2212-0963(24)00010-X/h0590
http://refhub.elsevier.com/S2212-0963(24)00010-X/h0595
https://doi.org/10.1016/j.envsci.2019.04.017
https://doi.org/10.1093/ia/iiab209
https://doi.org/10.1093/ia/iiab209
https://doi.org/10.3197/096327119X15445433913550

M. Parsons et al. Climate Risk Management 44 (2024) 100593

Winter, C.J., 2023. Unearthing the time/space/matter of multispecies justice. Cult. Polit. 19, 39-56. https://doi.org/10.1215/17432197-10232459.

Zimm, C., Mintz-Woo, K., Brutschin, E., Hanger-Kopp, S., Hoffmann, R., Kikstra, J.S., Kuhn, M., Min, J., Muttarak, R., Pachauri, S., Patange, O., 2024. Justice
considerations in climate research. Nat. Clim. Chang. 14, 22-30. https://doi.org/10.1038/541558-023-01869-0.

Ziser, M., 2017. The Modern Environmental Movement. In: Finley, J.S. (Ed.), Henry David Thoreau in Context, Literature in Context. Cambridge University Press,
Cambridge, pp. 342-348. https://doi.org/10.1017/9781316569214.035.

20


https://doi.org/10.1215/17432197-10232459
https://doi.org/10.1038/s41558-023-01869-0
https://doi.org/10.1017/9781316569214.035

	A bibliometric and topic analysis of climate justice: Mapping trends, voices, and the way forward
	1 Introduction
	2 Methods
	2.1 Probabilistic topic models
	2.2 Country mentions

	3 Results
	3.1 Core journals, authors, and research collaboration networks
	3.2 Temporal evolution of the literature
	3.3 How has climate justice research developed over time?
	3.4 What have been the research themes amongst the most cited papers?

	4 Discussion and concluding remarks
	CRediT authorship contribution statement
	Declaration of competing interest
	References


