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Abstract

The notion of disproportionate impacts of climate change on certain groups

and regions has long been a part of policy debates and scientific inquiry, and

was instrumental to the emergence of the “Loss and Damage” (L&D) policy

agenda in international negotiations on climate change. Yet, ‘dis-
proportionality’ remains relatively undefined and implicit in science on loss

and damage from climate change. A coherent theoretical basis of dis-

proportionality is needed for advancing science and policy on loss and damage.

It is necessary to ask: What is disproportionate, to whom, and in relation to

what? We critically examine the uses of disproportionality in loss and damage

scholarship by analyzing how disproportionality is treated in the literature con-

ceptually, methodologically, and empirically. We review publications against a

set of criteria derived from seminal work on disproportionality in other fields,

mainly environmental justice and disaster studies that have analyzed

environment–society interactions. We find disproportionality to be dynamic

and multidimensional, spanning the themes of risks, impacts, and burdens.

Our results show that while the concept is often used in loss and damage schol-

arship, its use relies on unarticulated notions of justice and often lacks concep-

tual, methodological and empirical grounding. Disproportionality also appears

as a boundary concept, enabling critical and multiscalar explorations of histori-

cal processes that shape the uneven impacts of climate change, alongside social

justice and normative claims for desired futures. This emerging area of science

offers an opportunity to critically re-evaluate the conceptualization of the rela-

tionship between climate-change-related impacts, development, and inequality.
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1 | INTRODUCTION

The notion of disproportionate impacts of climate change on certain groups and regions has long been part of science
and policy debates. In its fifth assessment report, the Intergovernmental Panel on Climate Change (IPCC) states that
“the socially and economically disadvantaged and the marginalised are disproportionately affected by the impacts of cli-
mate change and extreme events” (Olsson et al., 2014, p. 802). ‘Disproportionality’ is a central and contentious element
of international negotiations on climate change. It was instrumental to the emergence of Loss and Damage (L&D)1 as a
concept and political debate in global policy processes, and the Warsaw International Mechanism for Loss and Damage
(WIM), which aims to address losses and damages associated with the impacts of climate change. Within the realm of
climate policy, L&D mostly refers to discussions on the negative manifestations of climate impacts that occur despite
(failed or insufficient) adaptation to climate change (UNFCCC, 2012; Warner & der Geest, 2013). More broadly, in sci-
ence, loss and damage (l&d distinct from L&D in policy) refers to harm to individuals, societies, or the environment
resulting from observed climate-related impacts and projected risks (IPCC, 2018). Along with the creation of the WIM,
the inclusion of L&D in the Paris Agreement in 2015 is the outcome of decades of advocacy by negotiators and national
civil society representatives, particularly small island developing states, that identify as being disproportionately
impacted by climate change while having contributed minimally to it (Roberts & Huq, 2015).

Claims of disproportionality are used in scholarship on loss and damage from climate change, but the concept
remains largely implicit and underexplored. In both L&D and science on loss and damage, discussions on dis-
proportionality have mostly revolved around the classic divide between Global North and Global South, along the lines
of historical responsibility and current and future financial resources. However, disproportionality does not only hap-
pen at the scale of nations, nor does it manifest exclusively in monetary terms. Equally, impact does not equate to loss
and damage, nor vice versa; and a loss for someone is not necessarily a loss for others. Against this background, a
coherent theoretical basis of disproportionality becomes necessary for advancing science and policy on loss and damage
from climate change.

In its most basic definition, disproportionality, or disproportionate, describes something that is “too large or too
small when compared with something else” (Oxford University Press, 2021). More broadly, it can also refer to a sense
of unfairness or injustice (Pomerleau, n.d.). Scientifically and philosophically, the concept has been thoroughly devel-
oped in a number of fields, most notably environmental and climate justice (Been, 1994; Perhac, 1999), risk and vulner-
ability studies, and political economy (Freudenburg, 2006; Freudenburg et al., 2009; Nowak et al., 2006; Wisner
et al., 2004), with particular attention to disproportionate impacts from environmental hazards or changes on certain
places and groups.

Departing from insights from seminal work in these other fields, we identify key analytical themes and criteria rele-
vant to an analysis of disproportionality in the context of loss and damage from climate change. We take stock of the
emerging strands of loss and damage scholarship, and systematically assess their use of disproportionality by asking
how the concept is treated, conceptualized, and operationalized. We critically review the use of disproportionality in
loss and damage scholarship against key themes and criteria, examining how scholars engage with the concept concep-
tually, methodologically, empirically. In doing so, we evaluate the conceptual and methodological relevance of dis-
proportionality, and identify critical knowledge gaps in an emerging area of science. Providing the first comprehensive
review of disproportionality in the literature of loss and damage from climate change, we make a key contribution to
advancing science and policy debates on climate-society interactions.

2 | THE ROLE OF DISPROPORTIONALITY IN THE EMERGENCE OF LOSS
AND DAMAGE AND WHY IT MATTERS

The first reference to loss and damage in global policy discussions appeared in 1991, in a proposal from the Alliance of
Small Island States (AOSIS) to develop a fund and insurance mechanism against loss and damage from climate-related
impacts of sea-level rise (Roberts & Huq, 2015). Since then, advocacy efforts to develop an L&D policy agenda have con-
tinued, centering on disproportionality in impacts, capacities, and responsibilities, as illustrated in the description of
the so-called Least Developed Countries Group: “made up of the 47 poorest countries in the world, which contribute
the least to climate change, yet disproportionately suffer from its ever-increasing impacts.” (Wangdi, 2021). Through
almost 30 years of significant climate advocacy efforts, L&D was integrated into the Paris Agreement in 2015, becoming
a third pillar in climate change negotiations alongside mitigation and adaptation.
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Despite not being formally defined, L&D as a concept has been used to emphasize that it is no longer sufficient to
talk about impacts of climate change in the neutral sense, as “consequences or outcomes” that “can be adverse or bene-
ficial” (IPCC, 2018, p. 551). Instead, it underscored that these (unavoidable) impacts translate into losses and damages
that are temporary or permanent, affecting the environment, people, and societies negatively. In doing so, L&D has also
shone a light on the deep inequalities embedded in the distribution of these impacts (between developed and develop-
ing countries) and, in particular, the presence of disproportionality.

Scientific scholarship on loss and damage (see footnote 1) from climate change emerged and evolved alongside, but
has become increasingly distinguished from, L&D as a term and debate in the context of global international policy pro-
cesses (IPCC, 2018). This scholarship is advancing, articulated through a growth of diverging perspectives and strands
of research (Boyd et al., 2017; McNamara & Jackson, 2019). Increasingly, losses and damages (intangible/tangible, eco-
nomic/non-economic, human and natural) are being conceptualized as adverse consequences of climate impacts when
adaptation does not happen, or fails, and even as resulting from a longer chain of failures to mitigate, adapt, and sus-
tainably develop globally (Boda et al., 2020); and with this come questions of inequality and disproportionality.

Disproportionality as a concept is not novel. It appeared long ago and in a broad array of disciplines, including eco-
nomics (Marx), medicine, psychology, and sociology (Nowak et al., 2006). Scholars have used it to emphasize outliers
and capture the effect or impact of one factor on another, or on the system in which it operates. For instance, dispropor-
tionate impacts of environmental hazards on certain groups have been at the core of environmental justice scholarship
and movements in the United States (Lee, 2021). Disproportionality in impacts of climate change is also documented in
the scientific work of the IPCC Working Group II (impacts, adaptation, and vulnerabilities), which has informed much
of the advocacy and debates on L&D in international negotiations on climate change. Disproportionality as a concept is
closely linked to questions of justice and equity; for some, it is what makes climate change a social justice issue
(Bullard et al., 2016). However, the concept of disproportionality in loss and damage scholarship remains largely
implicit, and scholars rarely engage conceptually, or critically, with the term.

The conceptualization of disproportionality has concrete implications for scholarship and policy on climate change;
it influences how the problem is framed, represented, addressed, and who gets to participate in producing that knowl-
edge in the first place (Barnett, 2020; Gaillard, 2019; Vanhala et al., 2020). It is critical to render more explicit the
assumptions about what qualifies as disproportionate.

3 | A FRAMEWORK FOR THE DISPROPORTIONALITY CONCEPT

To analyze disproportionality in loss and damage literature, we begin by reviewing its use in other scholarship and
identify key elements important to disproportionality. At its core, research on loss and damage from climate change
focuses on interactions between the environment (in particular, the climate) and human society, and, more broadly,

FIGURE 1 Three themes through which we analyze disproportionality in loss and damage scholarship: risk, impacts, and burdens. The

themes are interconnected and not mutually exclusive, and issues of governance span all three
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between development and inequality (Boyd et al., 2021). It is around this relationship that we anchor our analytical
framework. We take the conceptualization of disproportionality in risk science as a point of departure, and supplement
it with concepts from other fields, including environmental justice and political economy, to develop a comprehensive
analytical framework that we then apply to loss and damage scholarship. We identify three overarching analytical
themes for disproportionality in the literature: risk, impacts, and burdens (Figure 1). These three core analytical themes
are interconnected; their respective dimensions affect and relate to one another; thus, divisions created in this frame-
work are used only to guide our review process. Similarly, issues of governance span all three themes.

3.1 | Disproportionality in risk

The conceptualization of disproportionality in risk centers on the relationship between hazards, exposure, and vulnera-
bility; in particular, the role of environmental conditions and governance in influencing how people and places are
exposed, and vulnerable to, climate hazards. It emphasizes the importance of jointly examining environmental and
social factors of exposure and vulnerability, and, in particular their interconnections with political–economic factors
(Freudenburg et al., 2008; Nowak et al., 2006).

Risk generally represents the “potential for adverse consequences” to human or ecological systems (Reisinger
et al., 2020, p. 5). The risks of climate-related impacts are influenced by exposure and vulnerability, in particular, the
physical and environmental conditions of a place, and the social, economic, and political processes, such as the type of
governance and development pursued. Climate, topography, landforms, and geomorphology are factors that mediate
environmental hazards. Exposure to cyclones varies for people settled along coasts or inland, as well as for places in
tropical, compared to temperate, latitudes. In relation to climate change, populations living in tropical deltas have been
identified as disproportionately exposed to climate hazards (e.g., cyclones, storm surge, and flooding), due to low eleva-
tion and geomorphic factors such as low sedimentation (Edmonds et al., 2020).

Geographic patterns of exposure to climate-related hazards are not random. Movements of people, livelihood pat-
terns, and modifications of the natural environment through human activity are influenced by governance, and socio-
economic development processes (Wisner et al., 2004). Disproportionality can result from political–economic factors;
for instance, the prioritization of certain economic benefits through infrastructure development, which increase the
degree of exposure or vulnerability to climate hazards, particularly extreme weather events (Freudenburg et al., 2009).
Similarly, sedimentation processes in deltas can be affected by human activities such as the development of renewable
energy infrastructures (i.e., hydropower dams) (Dunn et al., 2019), ultimately impairing deltas' ability to maintain their
elevation above sea level, thus increasing exposure of their inhabitants to flooding and salinization.

3.2 | Disproportionality in impacts

Impacts can be thought of as the consequences associated with realized risks, thus as distinct from risk (IPCC, 2018).
The type and consequences of impacts from hazards on people and places differ. For example, scholars have
highlighted the need to better account for the differentiated experiences of indigenous, ethnic, gender, and sexual
minorities in disasters (Bolin & Kurtz, 2018; Fordham, 1998; Gaillard et al., 2017; Jackson, 2021; True, 2016). When dis-
proportionality in impacts occurs, it is often mediated by socio-economic processes. Characteristics of individuals or
groups (e.g., gender, ethnicity, sexuality, health, or economic status) influence their capacity to cope, adapt, or recover
from the impacts of hazards such as climate-related events (Adger, 1999; Cutter et al., 2003; Wisner et al., 2004). Struc-
tural drivers of socio-political and economic nature condition access to resources that are necessary to deal with the
impacts of hazards, and lead to differentiated experiences of similar levels of physical change (K. Thomas et al., 2019).2

Resource access, for instance, can be defined along the lines of race, caste, gender, and economic status (K. Thomas
et al., 2019). The way these categories interact to create social difference (discrimination, disadvantage, or privilege) is
often analyzed through the concept of intersectionality, which originates in feminist scholarship (Perkins, 2018). Pat-
terns of resource access and exclusion can be assessed at an individual or collective level, at the scale of communities,
regions, or nations (Adger, 1999).

Beyond resource access, identity, culture, and knowledge are central to understanding differentiated experiences
and degrees of harm from impacts (K. Thomas et al., 2019). Climate change can reinforce or challenge social categoriza-
tions defined by power-structures, and their effects at different scales (Kaijser & Kronsell, 2014). An individual or a

4 of 21 DORKENOO ET AL.



group's situatedness, as Kaijser & Kronsell (2014, p. 422) explain, can be the source of specific (but not fixed) knowledge
derived from “material and ideational” experiences. Cultural aspects, such as values and beliefs, can affect how people
experience environmental change and exposure to climate hazards (Adger et al., 2009; McNeeley & Lazrus, 2014). Specific
knowledge acquired by a group or individual can be differentially impacted by climate-related hazards, for instance, by
altering or removing people from ancestral lands and sites central to their knowledge system (Adger et al., 2011).

3.3 | Disproportionality in burdens

In environmental justice scholarship, beyond impacts, burdens and responsibilities are key elements of dis-
proportionality. Burdens can, for example, be environmental, economic, or health-related, whereas responsibilities can
refer to duty of care, liability or accountability (Cutter, 1995; Juhola, 2019). By locating disproportionality within power
struggles, as a matter of distribution of burdens and responsibilities, and emphasizing root causes, insights from envi-
ronmental justice contribute to counter the apolitical framing generally associated with vulnerability in risk science
(Ford et al., 2018). In doing so, an environmental justice framing enables greater consideration of cross-scale interac-
tions and normative aspects.

The distribution of burdens associated with risks and impacts is uneven and power-laden (S. Eriksen et al., 2015). It
is related to issues of causality, responsibility, and normativity. Those who hold greater power (social, economic, politi-
cal) have the ability to influence structural drivers of the unequal distribution of environmental burdens and benefits,
often by marginalizing some groups in society. Spaces of marginalization can be geographical, social, economic, and
political (Wisner et al., 2004), and, as illustrated in the context of disasters, those affected tend to be “disproportionately
drawn from the segments of society, which are chronically marginalised in daily life” (Gaillard, 2010, p. 222).

By questioning the standard against which we measure disproportionality, an environmental justice perspective also
allows us to explore normative considerations, specifically: what alternative distribution of burdens and responsibilities
would be desirable and in which context. An area where climate change and vulnerability scholarship often comes
short is its failure “to assess the effects of environmental and social change against a standard of culturally relevant
wellbeing or flourishing, rather than mere physical survival” (K. Thomas et al., 2019, p. 10).

4 | METHODOLOGY

We adopt the format of a systematic critical review. Criticality is here understood as a mode of inquiry that seeks to
highlight the gaps and shortcomings of a specific body of knowledge (Grant & Booth, 2009). Our aim is to identify

TABLE 1 Step-by-step overview of review process (adapted from Berrang-Ford, 2015; Enríquez-de-Salamanca et al., 2017; Woroniecki

et al., 2019)

Steps Procedure Results

1. Data
gathering

Searches in Scopus and Web of Science 1561 potentially relevant papers (with duplicates)

2. Data
screening

Articles are screened according to scope (title and
abstract) and access

468 articles remaining

3. Data
cleaning

Articles from both databases are merged, duplicates are
removed. Articles are downloaded and screened a
second time. Results are compared with set from
previous literature review

205 articles including 1 found through comparison with
set from Boda et al. (2020)

4. Article
classification

Articles are classified according to different strands in
the literature

Six strands are identified

5. Analysis
part I

Analysis of treatment of disproportionality in the
literature using Nvivo (text search function)

99 articles deal with disproportionality; 63 articles
conceptualize or operationalize disproportionality (36
articles mention it anecdotally—excluded)

6. Analysis
part II

Analysis of disproportionality in literature through
analytical framework

63 articles are analyzed
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where knowledge on disproportionality in loss and damage comes from, characterize this knowledge, and, finally, iden-
tify its limitations in relation to conceptualizations of disproportionality in other research fields while highlighting its
implications for science and practice. Our step-by-step approach is summarized in Table 1.

To do so, we investigate how loss and damage scholarship relates to, conceptualizes and operationalizes dis-
proportionality through the following questions:

i. Treatment of disproportionality. What proportion of loss and damage literature addresses disproportionality, and in
which strands of the literature? How is disproportionality treated: is it mentioned, conceptualized or
operationalized?

ii. Conceptualization and/or operationalization of disproportionality. How is disproportionality conceptualized or
operationalized? What methods do the articles adopt, and how do their analyses treat scale?

4.1 | Data sources and document selection

The focus is on understanding the conceptual and theoretical uses of disproportionality in the context of loss and dam-
age research. Thus, we search for evidence and/or treatment of disproportionality in scientific literature only, limiting
our sources to peer-reviewed journal publications (book chapters were excluded, to reduce duplication of content) in
English and French. We look at scholarship centered on losses and damages from the impacts of climate change, as it
has emerged alongside the concept of L&D in international negotiations on climate change.

To reflect our scope and aim, searches were conducted in two databases, Web of Science and Scopus, with the terms:
(1) “loss and damage” AND “climate change,” (2) “compensation” AND “climate change.” These terms were selected
because they represent the different ways that loss and damage is conceptualized in policy and science, and represented
in the literature; for instance, in policy, loss and damage is most often associated with compensation. The time span for
the searches was 2009–2020, and the final sample of 205 articles was determined in 2013–2020. The cut-off date for the
search was December 14, 2020.

4.2 | Strands of loss and damage research

To reflect the broad approaches to loss and damage scholarship and provide greater nuance to our analysis, we began
by clustering different strands of research within the 205 articles on loss and damage. Using keywords, journal name,
and previous reviews on loss and damage scholarship (Boda et al., 2021; Boyd et al., 2017; McNamara & Jackson, 2019),
six different strands were identified: justice, ethics and law; risk and vulnerability; loss and grief; development; climate
policy; and other. The 205 articles were classified according to these six strands; each article was classified into one
strand only (See Supporting information). When one article overlapped two categories, critical appraisal was used to
determine the most relevant strand.

4.3 | Treatment of disproportionality

We then searched the articles for mentions of disproportionality, noting both implicit and explicit uses of the concept,
using the word search function in Nvivo 12, including exact matches, stemmed words and synonyms. To delimit our
search scope, we searched for “disproportionality or inequality”, two terms broadly representing the dictionary defini-
tion of disproportionality (Pomerleau, n.d.; Oxford University Press, 2021); this included stemmed words and synonyms
such as “inequities” and “unfair.” Through this search, we further narrowed our set of articles from 205 to 99. These
99 articles represent all the loss and damage literature we could find that engages in some way with the concept of
disproportionality.

Finally, we performed a manual analysis of each occurrence of the terms within their context (in the 99 articles) to
determine whether it was anecdotal, conceptualized, or operationalized:

• Anecdotal reference: mentioned but not used in any meaningful way in analysis or argument.
• Conceptualized: embedded in a broader conceptual framework and discussion on the topic.
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• Operationalized: researched or empirically demonstrated through methodological choices.

Out of the 99 articles, 63 conceptualized and/or operationalized disproportionality, and 36 contained anecdotal ref-
erences to it.

4.4 | Conceptualization and/or operationalization of disproportionality

To review knowledge on disproportionality in loss and damage literature, we analyzed and coded the remaining 63 arti-
cles in Nvivo according to the three themes in the analytical framework (Figure 1), and the associated dimensions of
each theme (Table 2). In addition, to analyze how disproportionality is operationalized, we examined the methods and
scale of analysis across all themes. To support the analysis, the codes selected for each dimension were purposefully
kept broad and overarching (i.e., “socio-economic and political characteristics” instead of income, ethnicity, caste, gen-
der, sexuality) to support the analysis.

5 | RESULTS: UNDERSTANDING DISPROPORTIONALITY IN LOSS AND
DAMAGE

5.1 | Treatment of disproportionality

Approximately half of the 205 loss and damage articles reviewed engage with the concept of disproportionality, rep-
resenting the final set of 99 articles that were analyzed in detail. Out of all research strands, “justice, ethics, and law” is
most focused on disproportionality, mentioned by 69% of articles within this strand, followed by the “loss and grief”

TABLE 2 Overview of themes, dimensions and codes associated with the analytical framework used in the Nvivo analysis

Analytical
theme Dimensions Associated codes

Risk Hazard; exposure; vulnerability Climate hazards; environmental conditions; governance; scale; methods

Impacts Resource access; culture;
knowledge

Socio-economic and political characteristics; Identity and culture; knowledge;
impacts; scale; methods; governance

Burdens Power; causality; responsibility;
normativity

Power; causality; responsibility; normativity; scale; methods; governance

TABLE 3 Different attention paid to disproportionality across the six strands of loss and damage research reviewed

Research
strand (n)

% of all articles within each strand
mentioning disproportionality

% of the 99 articles mentioning disproportionality
coming from each strand

Justice, ethics, and
law (70)

69% (48/70) 48% (48/99)

Loss and grief (22) 55% (12/22) 12% (12/99)

Development (16) 44% (7/16) 7% (7/99)

Risk and
vulnerability
(57)

35% (20/57) 20% (20/99)

Other (12) 33% (4/12) 4% (4/99)

Climate policy (28) 29% (8/28) 8% (8/99)

Total (205) 48% (99/205)

Note: Numbers of articles in each strand are shown (total, and number that mention disproportionality), and percentages are shown relative to the total 99

articles in the final analysis set, and to the size of each strand.
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(55%) and “development” (44%) strands (Table 3). About a third or fewer articles within the remaining strands engage
with the concept. Our results show that most of our knowledge on disproportionality in loss and damage is coming
from the “justice, ethics and law” (48%) and “risk and vulnerability” (20%) strands of the literature. Very few of the
99 articles addressing disproportionality came from other strands (Table 3).

About a third of the articles (33%) treat disproportionality only anecdotally, 46% conceptualize it, and 21%
operationalize the concept. The degree to which disproportionality is conceptualized and operationalized varies across
the research strands (Figure 2). Disproportionality is most often operationalized in strands of literature on “risk and
vulnerability” (45%) and “development” (43%), whereas it is predominantly conceptual in “loss and grief” (67%) and
“justice, ethics, and law” (54%) (Figure 2).

5.2 | Conceptualization and operationalization of disproportionality

5.2.1 | Disproportionality in risk in the loss and damage literature

Disproportionality in risk in the loss and damage literature predominantly appears in discussions of changes in the
magnitude, frequency and combination of hazards, and the presence of “hotpots,” where conditions of exposure and
vulnerability are particularly challenging. Disproportionate risk is most often operationalized at national and regional
scales, and via the use of modeling tools.

The literature highlights changes in events and phenomena such as ocean heatwaves (Licker et al., 2019), cyclone
induced storm surges that cause saline intrusion (Rabbani et al., 2013), sea-level rise exacerbating coastal erosion
(Monnereau & Abraham, 2013), harvest losses caused by changes in precipitation patterns (Lassa et al., 2016). Empha-
sis on combinations of events is also present, with some literature focused on regions experiencing combined slow onset
and extreme weather events (Noy, 2017; Rabbani et al., 2013), or repetitive, cyclical exposure to drought and floods
(Chandra et al., 2017). The magnitude of risk is also discussed; for some regions (e.g., small island nations), cyclical
dynamics over time and spatial concentration of hazards (through compounded risk) can pose an existential threat in
all aspects of life (A. Thomas et al., 2020).

Disproportionality in risk is also expressed through the degree of unpredictability and uncertainty characterizing
the relationship between the hazard on a global level and its manifestation at localized levels. Verchick (2018, pp. 2, 8)
warns of potential “outsize” or “big ticket” impact in specific geographic regions, resulting from a surge effect of

FIGURE 2 Degree to which disproportionality is treated anecdotally, conceptualized, or operationalized across six identified research

strands. The figure shows proportions of articles per strand, out of those articles that engage with the concept in any way (see Table 3 middle

column)
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climatic hazards induced by the difference between a global temperature of 1.5 and 2�C. Chandra et al. (2017, p. 47),
referring to previous studies, give an example of how disproportionate risk from temperature change can unfold locally,
noting that a “1�C increase in growing season/night-time temperature can cause a corresponding loss of rice yield and
biomass by 10 percent in Philippines.”

Regional and local environmental conditions shape exposure to climate hazards, and lead some regions to being
identified as potential hotspots. This is the case for small islands, with their low land elevation, remoteness, insularity,
and small land area (Monnereau & Abraham, 2013; Noy, 2017). Coastal areas and their associated livelihood activities
also feature prominently, due to their high socio-economic importance and simultaneous exposure to multiple hazards,
such as salinity intrusion, flooding, cyclones, and erosion exacerbated by sea-level rise (Ignacio et al., 2015; Licker
et al., 2019; Rabbani et al., 2013). Similarly, mountain areas with risk of cascading impacts appear as potential hotspots
(Huggel et al., 2020; Motschmann et al., 2020).

Disproportionate risk to societies from climate change is often associated with a degree of vulnerability related to
level of development, and governance aspects; authors identify low-income countries as particularly vulnerable (Page &
Heyward, 2017; Pretis et al., 2018). These countries are generally perceived as more exposed, due to the greater depen-
dence of their economies on natural capital (Burkett, 2014). Socio-economic processes, such as population growth and
movement, as well as urbanization, can affect exposure (Noy, 2017); governance influences populations' exposure by,
for instance, determining what locations are considered unsafe and enforcing (or not) zoning regulations (Huggel
et al., 2020). However, limits to what governance can achieve appear, particularly in islands states, where, without a
reduction of global emissions, displacement increasingly becomes inevitable (Wewerinke-Singh & Van Geelen, 2018).

Disproportionality in risk is investigated spatially and temporally, often through models attempting to take into
account historical elements and cross-scale interactions; these aim to determine current and projected changes, and
their potential to create differentiated losses and damages, over time and across regions. For example, interactions
between global and local drivers of climate risks are examined using a causation chain method to identify risks of “cas-
cading impacts” (Huggel et al., 2020). Historical analysis in empirical case studies is also quite prevalent as a way to
review the socio-economic processes underpinning current exposure, vulnerability, and experiences of climate-related
hazards and their impacts (Ayeb-Karlsson, 2020a; Motschmann et al., 2020). Licker et al. (2019, p. 12) adopts a regional
approach, and highlights the temporal aspect of climate-related risks by highlighting of the potential effect of “lags in
the carbon cycle,” where impacts related to historical emissions have yet to appear; in some regions, effects are expected
in the next 20–30 years.

5.2.2 | Disproportionality in impacts in the loss and damage literature

Disproportionality in impacts in loss and damage literature is largely seen as linked to, or resulting from, poverty.
Beyond poverty, authors identify several social “categories,” particularly gender, age, and indigeneity, that can interact
with climate (and non-climate-related) events to create disproportionate impacts. In this view, pre-existing conditions
determine capacity to respond, and climate change comes as an add-on, reinforcing or exacerbating existing patterns of
inequality that affect certain groups (Gach, 2019; Huggel et al., 2020; Williams, 2019) by conditioning access to social
capital, assets and resources (e.g., insurance), and threatening livelihoods (Bahinipati & Patnaik, 2020; Ghahramani
et al., 2020; Motschmann et al., 2020).

Poverty is, however, often largely undefined, and equated to vulnerability, wherein “the poor,” “low-income
populations,” or “the most vulnerable” are identified as disproportionately affected (Elliott, 2018; Nordlander
et al., 2020; Noy, 2017; Page & Heyward, 2017; Pretis et al., 2018; Roberts & Andrei, 2015). When specified, the role of
poverty is analyzed in relation to livelihoods and capabilities, whereby direct socio-economic dependence on environ-
mental resources can induce disproportionate impacts (Licker et al., 2019). Rabbani et al. (2013) empirically demon-
strate how poorer rice-farming households are disproportionately affected by storm-induced salinity intrusion, losing a
greater percentage of their income. Disproportionate impacts also manifest through aspects other than income, and fail-
ure to recognize that those who live in lower-income nations and/or in conditions of subsistence “meet a large portion
of their needs non-economically” can create epistemological injustice (Tschakert et al., 2019, p. 69). This is particularly
relevant for indigenous groups, who are disproportionally represented in the world's poor, and extreme poor (Comberti
et al., 2019). Lyster (2017) points to the temporal dimension associated with poverty and its disproportionate effects
through the so-called “vulnerability trap,” and describes how those living in poverty rapidly exhaust their limited
resources in attempting to recover from climate-related impacts, undermining households' overall sustainability and
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wellbeing over time by fundamentally destroying their capabilities. These effects also manifest through migration and
mobility patterns. In agrarian contexts, the impacts of climate events can lead to women being subjected to forced
migration, or being “left behind” by spouses in search of work opportunities to cope with losses (Chandra et al., 2017;
Mair, 2014, p. 208). Conversely, being left behind can lead to further immobility in the context of climate-induced dis-
placement (Ayeb-Karlsson, 2020a).

Disproportionality in losses and damages from climate-related impacts are particularly likely for those whose
wellbeing (physical, social, and cultural) is closely related to the environment (Roberts & Andrei, 2015, p. 262), and
“whose cultural identities are tied to vulnerable biophysical processes and places” (Sonja & Harald, 2018, p. 4). Existen-
tial threats to some places can violate rights to culture and (epistemic) self-determination, especially for groups whose
losses are not recognized (Ourbak & Magnan, 2018; Werkheiser, 2017). This is particularly pertinent for populations in
small island nations, who, although their homelands and nationalities are in peril, are not entitled to another territory
(Adelman, 2016), and for indigenous people, who make up the most of cultural diversity in the world (Comberti
et al., 2019).

Disproportionate effects also depend on how people and governments respond to climate-related impacts. Reloca-
tion (as a solution to exposure) can lead to profound losses, such as loss of sense of place, spirituality, knowledge, and
cultural heritage, or even the disappearance of entire cultures (Adelman, 2016; Burkett, 2014; Monnereau &
Abraham, 2013). McNamara et al. (2021) find that displacement due to climate events can disproportionately affect
women, children, and the elderly, through loss of livelihoods and socio-cultural activities; additionally, fear of reloca-
tion can last a lifetime, with severe consequences on mental health. Loss of socio-cultural systems, or cultural erosion,
also takes place as a slow and pervasive process that alters communities' capacities to adapt and (culturally) persist, for
example, by reducing their ability to be self-sufficient and secure food through traditional methods (Werkheiser, 2017).

The role of knowledge in the creation of disproportionality in impacts is also prominent, often interlinked
to methods and scale, and through recognition; certain processes render some impacts and associated losses invisible.
The exclusion of non-economic losses and damages in many models systematically discounts certain groups' experi-
ences, and obscures disproportionality. As Sonja and Harald (2018, pp. 6) highlight, the “loss of land from sea-level rise
is entirely different for an indigenous community than for someone who purchased oceanfront property as a financial
investment”. Certain social groups “far from centres of power” can suffer a loss of epistemic self-
determination, wherein the “human side of socio-ecological systems becomes much less localised, and intervening in
global institutions sometimes requires relying on analyses made by distant others and presented fully formed.”
(Werkheiser, 2017, p. 163).

Disproportionality in impacts, and losses and damages, is examined through a variety of methods and at different
scales. Models often rely on global data sets of losses and damages, such as Desinventar, or census data at the national
scale (Ignacio et al., 2015; Lassa et al., 2016). However, models in this literature are limited, and potentially obscure dis-
proportionality due to their inability to capture differences in people's experiences, even within a same community or
location (Ohdedar, 2016; Sonja & Harald, 2018). To alleviate this problem, some studies rely on a mixed-methods
approach, using existing quantitative data and projections from climate science (often from IPCC), and qualitative data
obtained through interviews and focus group discussions in the regions studied (Chandra et al., 2017; Monnereau &
Abraham, 2013; Motschmann et al., 2020; Rabbani et al., 2013). Ethnographic storytelling and in depth-interviews are
also used to explore individuals' differentiated experiences, especially un-measured and often non-economic forms of
loss and damage (Ayeb-Karlsson, 2020a).

5.2.3 | Disproportionality in burdens in the loss and damage literature

Disproportionality in burdens in the loss and damage literature is most often discussed as an injustice resulting from
power imbalances, whereby those who are least responsible for climate change (currently and historically), are dispro-
portionately burdened by it (Adelman, 2016; Allan & Hadden, 2017; Boran, 2017; Burkett, 2016; A. Thomas et al., 2020;
Williams, 2019).

Processes of marginalization and exclusion influenced by power struggles, and their role on disproportionality are
particularly prominent in the loss and damage literature (Dehm, 2020; Toussaint & Martínez Blanco, 2020;
Werkheiser, 2017). Such processes influence the distribution of burdens and consequently responsibilities, in addition
to the different dimensions of climate risk (hazard, exposure, vulnerability). Authors refer to the role and type of devel-
opment pursued as a root cause of climate-related hazards themselves, and hence of increased exposure globally. For
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Comberti et al. (2019), it is the domination of “modern western knowledge systems” over other systems of knowledge
that determine the path of development pursued globally. This highly unequal form of development, heavily reliant on
greenhouse gas emissions and the exploitation of the atmosphere, has disproportionately benefitted industrialized coun-
tries. This inequality is illustrated by the concept of climate debt (Ciplet, 2017).

Globally, and at the level of nations, disproportionality in burdens and responsibilities is discussed in terms of devel-
opment, mitigation, and adaptation processes. As Eckersley (2015, p. 487) states, climate change puts some countries in
a “tragic dilemma” by forcing them to either give up on the same opportunities for development (as industrialized
countries have had), or risk suffering a disproportionate burden from the consequences of climate change. Current pol-
icy and legal frameworks do not allow for a fair distribution of the cost burden (Arevalo Garcia, 2020). Those who have
contributed the least to the problem may also have least capacity to face it (A. Thomas et al., 2020). A lack of mitigation
by some can increase the adaptation burden for others (Sonja & Harald, 2018). Despite their minimal contribution to
climate change, small and low-income nations will have to reallocate resources “away from economic development and
poverty alleviation” to address these costs (Monnereau & Abraham, 2013, p. 417). Currently favored instruments in loss
and damage policy (e.g., insurance) deflect attention from historical responsibility (Nordlander et al., 2020). By defer-
ring the problem indefinitely and “responsibilizing” those who are impacted, current global governance processes cre-
ate a form of slow violence or incremental violence that takes place across temporal scales and goes unnoticed
(Dehm, 2020).

At the subnational level, marginalization processes can render segments of a population more exposed to climate-
related hazards by determining where they settle. For instance, indigenous groups and other people living in informal
settlements tend to inhabit marginal or low-elevation lands that are disaster-prone (Bahinipati & Patnaik, 2020;
Comberti et al., 2019). In contexts with deeply unequal power relations, adaptation by some can also lead to losses and
damages for others (Roberts & Pelling, 2019), whereby “the rich and powerful move to avoid loss and dispossess poorer
people in the process” (Elliott, 2018, p. 309). The processes are structurally influenced, driven by relationships of power
that are rooted in colonial practices of domination and dispossession, and operate at different scales (Ghahramani
et al., 2020; Williams, 2019).

The effects of marginalization also extend to the realms of representation and procedure in the context of interna-
tional negotiations. For instance, indigenous people are represented by the very nation states that have long marginal-
ized and discriminated against them. Despite significant diversity, they are unitarily recognized as a homogenized
group, further undermining their “individual identity and nationhood”; these overlapping and interacting spaces of
marginalization increase their risk of incurring loss and damage (Comberti et al., 2019, pp. 16–17). Disproportionately
impacted groups tend to also have lower procedural justice (Lyster, 2019), as exemplified by the long-standing criticism
of climate change negotiations where procedural inequities in size of delegations, as well as uneven access to scientific
and legal expertise, are common (Newell & Taylor, 2020).

Alternatives to the current distribution of burdens and responsibilities are discussed through normative frames,
such as justice, rights and international law. Some authors advocate for a (human) rights-based approach, to counter
disproportionalities in losses and damages resulting from a changing climate, which are framed as a violation of rights
(to culture, land, self-determination, food, health), in particular in the context of loss of territory, and displacement
(Adelman, 2016; Roberts & Andrei, 2015; Toussaint & Martínez Blanco, 2020). Normative claims are often rooted in
varying theories of social justice, with a majority of authors referring to the need to protect the worst impacted and
most vulnerable, through capability—and human-rights-based approaches and international law (Bahinipati &
Patnaik, 2020; Cao et al., 2016; Lyster, 2017; Page & Heyward, 2017; Toussaint & Martínez Blanco, 2020). A strong
emphasis on distributive and compensatory forms of justice is found in scholars' examination of varied principles of
attribution, compensation and reparation (Arevalo Garcia, 2020; Dehm, 2020; Huggel et al., 2016; Mair, 2014;
Mayer, 2017; Wallimann-Helmer, 2015; Williams, 2019). Procedural justice is also discussed to some extent in the con-
text of negotiations (Comberti et al., 2019). Others adopt a climate-justice framing favoring transformational approaches
that aim to address the root causes of vulnerability and reshape unequal power relationships (Ciplet, 2017; Roberts &
Pelling, 2019; Wrathall et al., 2015).

Disproportionality in burdens is largely examined at the global scale between nations, with insufficient consider-
ation for other spatial and temporal dynamics, such as intergenerational and interspecies justice (A. Thomas
et al., 2020). Models are predominantly used to determine causality and attribute responsibility for the problem. Con-
ceptually, the choice of aggregation (spatial and temporal) plays a central role, as it can influence what constitutes
responsibility (Williams, 2019). For instance, inequalities in responsibility can also appear within countries, with cer-
tain groups (i.e., wealthy and middle classes) being able to “hide behind the poor” (Ohdedar, 2016, p. 14). Mera
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et al. (2015, p. 428) find that the method of probabilistic event attribution, “can serve as a tool for addressing climate
justice concerns of populations within developed nations who are disproportionately exposed to climate risks.” How-
ever, data availability issues can obscure disproportionality between countries, since those that tend to be more vulnera-
ble to climate impacts also have the lowest “attributability” (Jézéquel et al., 2019).

6 | TOWARDS A SCIENTIFIC UNDERSTANDING OF
DISPROPORTIONALITY IN LOSS AND DAMAGE FROM CLIMATE CHANGE

6.1 | Emerging features and challenges

This study demonstrates three key findings. First, disproportionality emerges as multidimensional; the concept is mal-
leable, in that it is found to transverse conceptual areas, from risk and impacts to burdens. Second, disproportionality
in loss and damage is most distinct in literature focused on impacts and at the local and individual level (Figure 3).
Third, despite disproportionality's centrality to policy and scientific debates, it remains unelaborated in much loss and
damage scholarship: largely implicit, used partially or anecdotally, and insufficiently explored, theoretically and
methodologically.

Disproportionality emerges through time and across multiple dimensions such as risk, responsibility, and in the
shift from impacts to loss, mediated by the socio-cultural dimensions of the human–nature relationship. Dis-
proportionality is most distinct at the level of impacts, at lower scales of analysis, specifically in people's differentiated
experiences of climate impacts, when scholars ask what is lost or damaged, to whom, and in relation to what. Dis-
proportionality appears as a useful boundary concept that highlights the dynamic nature of loss and damage resulting
from a changing climate, by helping to uncover the incremental changes that accumulate and create disproportionate
risks, burdens, and losses and damages. In doing so, it enables critical and multiscalar explorations of historical pro-
cesses shaping the uneven impacts of climate change, as well as social justice and normative claims for recovery trajec-
tories. However, this potential can only be realized if a number of key conceptual and methodological challenges are
addressed.

FIGURE 3 Disproportionality as it is conceptualized and operationalized in loss and damage literature, through the themes of risks,

impacts, and burdens and responsibilities, and across scales/levels
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We found that disproportionality is largely undefined and implicit in loss and damage scholarship; studies mostly
portray partial understandings of the concept, often using it anecdotally. Much of the evidence remains focused on the
national scale, and is explained through categories inherited from policy terminology, wherein “low-income,” “poor”,
or “developing” equates to vulnerable and disproportionately impacted. In addition, methodological approaches are
often not able to capture the multidimensional nature of disproportionality in loss and damage, thus potentially further-
ing existing inequities in knowledge, and epistemic injustices.

Poverty influences but does not equate to vulnerability, and vulnerability alone cannot fully explain the occurrence
of disproportionality in loss and damage. Categorizations such as “the poor” and “the vulnerable” recall previous aca-
demic debates on essentialism and “responsibilizing” the poor for being poor or vulnerable, and risk insufficiently
accounting for the agency and resourcefulness of the people affected. These broad categorizations can obscure
disproportionalities at different spatial and temporal scales, rendering certain groups invisible (Tschakert et al., 2019).
Except for a few studies (Ayeb-Karlsson, 2020b; Chandra et al., 2017), we find limited engagement in the literature with
intersectional approaches or earlier work on interactive and multiplicative effects in environmental justice scholarship
(Mohai et al., 2009).

Disproportionality research requires methods and approaches that can capture its multiple dimensions and their
causal relationships across scales. Some attempts to capture the dimensions of risk, impacts and responsibility have
been made, using, for instance, the causation chain method (Huggel et al., 2020). Similarly, efforts have been made to
examine impacts, losses and causality across scales, with the use of extensive research designs (Carrico et al., 2020;
Marshall et al., 2019). Disproportionality in the distribution of (environmentally related) benefits and burdens can be
empirically investigated and analyzed at one or multiple scales (Holifield, 2001), often longitudinally, to discern cumu-
lative effects (Howell & Elliott, 2019; Mohai et al., 2009). With some exceptions (Bahinipati & Patnaik, 2020; Chandra
et al., 2017; Huggel et al., 2020), longitudinal and cross-scale studies remain largely absent in loss and damage litera-
ture. Questions of scale matter conceptually and methodologically, often in relation to representation and recognition
for justice. The need for greater consideration of the importance of scale was already argued a decade ago, in relation to
climate justice, with a call to extend theories of recognition and capabilities to communities (Schlosberg, 2012). Greater
inter- and trans-disciplinary research, fostered through collaboration, would be a fruitful avenue to further science on
disproportionality in environment–society interactions (Nowak et al., 2006).

6.2 | A disproportionality in loss and damage research agenda: knowledge gaps and
future studies

By critically examining the use of disproportionality through the themes of risk, impacts, and burdens, we highlight a
number of knowledge gaps relating to development, climate risk, and responsibility. We suggest three key areas for
future research on disproportionality in loss and damage studies: compound events and their implications, the role of
development and political economy, and grounded understandings of normative principles and responsibility.

In relation to disproportionality in risk, our understanding of extreme or compound events and their implications
remains limited, leading to a potential underestimation of future climate risk that can exacerbate impacts. Uncertainty
and multiplicity of hazards are prominent features in the literature, in particular, the presence of compound events,
which can be defined as a “combination of processes (climate drivers and hazards) leading to a significant impact”
(Zscheischler et al., 2018, p. 469). Despite emerging contributions from physical geography in loss and damage scholar-
ship more broadly (Ozer et al., 2017), we note the limited amount of contributions from environmental and ecological
sciences on impacts on ecosystems, which would provide important insights for research on disproportionality in loss
and damage.

The lack of critical examination of governance, the type of development, and political economic context and
their influence is a broader knowledge gap in loss and damage scholarship (McNamara & Jackson, 2019), which
also appears in relation to disproportionality. Development appears in the literature as a uniform indicator of pro-
pensity to incur disproportionate losses and damages. The fact that it is only partially explored through a focus on
risk and poverty represents a missed opportunity to critically examine its role, and the relationship between mate-
rial affluence and vulnerability, as done in risk research (C. Eriksen et al., 2020; Klinenberg, 2015; Thomalla
et al., 2018). Existing attempts to address this gap theoretically and empirically through theories of sustainable
development could provide a basis for further work in disproportionality research (Bahinipati & Patnaik, 2020;
Boda et al., 2021).
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Disproportionality research calls for a critical examination of the deeply rooted structural inequalities that lead to
skewed distribution of burdens at a global scale. Development and political economic processes shape, and are shaped
by, a changing climate, from global to local (Barnett, 2020; Ciplet, 2017). Further exploration of these interactions in
the context of loss, and their role in creating disproportionality, would provide greater nuance to current binary catego-
rizations (i.e., developed vs. developing). A focus on loss, however, also calls for more context-specific and qualitative
approaches that can capture what people value and, hence, is at risk of being lost (Barnett et al., 2016). Grounded
research on the interactions between development and disproportionality offers an opportunity to explore culturally rel-
evant standards of wellbeing (K. Thomas et al., 2019, p. 10), and engage with recent efforts to bring different epistemol-
ogies into knowledge-making on experiences of extreme events and wellbeing (Gaillard, 2019; D. Johnson et al., 2021).

Disproportionality as a concept originates from—and is rooted in—questions of justice and responsibility. However,
in loss and damage scholarship, these remains mostly conceptual, often lacking in empirical grounding. As a lens, dis-
proportionality makes it necessary to investigate what justice and responsibility mean for those affected, conceptually
and empirically. To address disproportionality, loss and damage scholarship promotes various normative principles that
could be contextualized in a radical environmental justice framework, as proposed by Svarstad and Benjaminsen (2020),
as well as transformational and rights-based approaches. These principles and approaches highlight the centrality of
power as influencing both the causes and the outcomes of a changing climate. At present, responsibility is mostly
framed through causality, and as a matter of contribution, obscuring and potentially mixing responsibility for causing
the problem with responsibility to address it. Moving forward, further grounded understandings of the different types
of responsibility, across scales, in the context of disproportionality are needed (Caney, 2014; Juhola, 2019).

7 | ADDRESSING DISPROPORTIONALITY IN LOSS AND DAMAGE FROM
CLIMATE CHANGE: IMPLICATIONS FOR POLICY AND PRACTICE

A disproportionality research agenda for loss and damage scholarship presents an opportunity for both policy and
research. Disproportionality analyses span multiple dimensions, and can contribute to a broader understanding of what
it means to suffer disproportionate losses and damages, who is affected and why, and at what scale. The shifts from
impacts to losses and damages, and from inequality to disproportionality, embodies a broader push towards justice as a
normative framing in climate change and Loss and Damage (L&D) discussions (Gach, 2019). Through a dis-
proportionality lens, limits become much less prominent, and questions of normativity take center stage. Despite
attempts to integrate justice considerations into risk frameworks (Schinko et al., 2019), these continue to fall short, as
they struggle to account for non-economic forms of losses and damages, and tend to rely on top-down approaches to
determine who is at risk and an insufficiently grounded understanding of desired futures (L. Johnson & Wrathall, 2017;
Serdeczny et al., 2018).

Our results reflect the growing disconnect between loss and damage, as defined in the realm of policy, and the sci-
ence attempting to capture the reality of loss on the ground. Loss and damage research focuses heavily on questions
of justice, ethics and law, which closely relate to disproportionality, while, in L&D policy processes, risk framings
dominate (UNFCCC Secretariat, 2021). Risk science approaches are useful for comprehending the potential for
impacts but tend to prescribe methods and measures (e.g., insurance, probabilistic attribution method) which are
often ill-equipped to capture and address disproportionality and actually-realized loss and damage (Hulme, 2014;
Nordlander et al., 2020).

Disproportionality research on loss and damage aligns with the objectives of L&D policy processes, in particular the
mandate of the WIM, which prioritizes measures to address loss and damage in regions that are “particularly vulnera-
ble to the adverse effects of climate change” (UNFCCC Secretariat, 2021). L&D debates take place in the context of a
world heading for a 3�C global average temperature increase, where neither mitigation nor adaptation are on track to
achieve globally agreed objectives (Berrang-Ford et al., 2021; United Nations Environment Programme, 2020). Yet, in
international negotiations on climate change, the L&D policy agenda is often overlooked, marked by a widening divide
between developed and developing nations, with some calling the negotiations “no longer fit for purpose” (Huq, 2019).
A disproportionality framing challenges the outlook on causality through a more critical exploration of historical
responsibility, and aims to identify those who suffer disproportionate losses and damages from climate impacts. In
doing so, it helps to illuminate the role of power across scales, and challenges the idea of “trickle down” in the distribu-
tion of financing and resources. Instead, disproportionality emphasizes an understanding of the means and need to
enable support beyond the level of nations, down to most-affected groups and individuals.
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Finally, research on disproportionality in loss and damage can offer new insights for alliances for social justice—in
policy processes and practice—at different scales. Disproportionality was a core element of social and environmental
justice movements in the 1980s in the United States, which evolved alongside scholarship providing scientific evidence
of the disproportionate burden borne by some groups in society (Lee, 2021). Disproportionality research in the realm of
climate change could make constructive contributions to advocacy by civil society organizations to counter hegemonic
narratives and push for greater recognition of experiences of loss and damage (Ciplet, 2017; Ciplet & Roberts, 2017; Cli-
mate Action Network Pacific et al., 2021).

8 | CONCLUSION

Our results demonstrate that disproportionality is core, but largely implicit to, loss and damage scholarship and debates.
We have taken a first step towards a coherent theoretical and methodological basis for disproportionality research,
which is central to advancing loss and damage research, policy, and practice.

In the literature, disproportionality emerged as a multidimensional, malleable concept, bridging the social–
environmental and past-future interfaces, and contributing to our understanding of loss and damage across scales. We
highlighted a number of knowledge gaps, as well as opportunities for further research on disproportionality in relation
to compound events and climate risks, the role of development and political economy context, and grounded under-
standings of normative principles and responsibility; we also examined the relevance of disproportionality research for
policy and practice. The intent was not to propose yet another scholarly concept, but rather to suggest a more meaning-
ful and rigorous engagement with the emerging body of knowledge on the topic, by learning from long-standing
research in other fields, such as environmental justice, political economy, and disaster risk.

Scholarship on loss and damage occupies a unique space in climate change research, policy and practice; it can fore-
ground a research agenda on the everyday reality of a changing climate. Greater scholarly attention to the roots and
premises of the concept of disproportionality offers opportunities to advance science at the interface of climate, develop-
ment and justice. By broadening the scope of what constitutes disproportionate loss and damage, and to whom, a com-
prehensive approach to disproportionality research can open up avenues and widen spaces of participation, to further
an understanding of disproportionate effects at different scales, and explore pathways for discussions of justice and
desired futures. This review opens and begins to unpack the “black box” of disproportionality. It is an invitation to
engage in interdisciplinary scholarship on loss and damage emerging from climate–society interactions in more pro-
found ways moving forward.
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ENDNOTES
1 Throughout this article, we refer to “Loss and Damage” (capitalized letters) or L&D as the term and political debate in
global policy processes, and scholarship or research on “loss and damage” (lowercase letters) as the body of knowledge
on the losses and damages to individuals, societies, or environment resulting from climate-related impacts.

2 K. Thomas et al. (2019) provide a comprehensive review of knowledge about differential vulnerability to climate
change in the social sciences by examining the role of social aspects through four themes: resource access, governance,
culture, and knowledge.
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