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Abstract
While it is widely assumed that poor countries will suffer more from climate change, and that
climate change will exacerbate inequalities within countries, systematic and large-scale evidence on
this issue has been limited. In this systematic literature review, we examine and synthesize the
evidence from the literature. Drawing from 127 individual papers, we find robust evidence that
climate change impacts indeed increase economic inequality and disproportionately affect the
poor, both globally and within countries on all continents. This result is valid across a wide range
of physical impacts, types of economic inequality, economic sectors, and assessment methods.
Furthermore, we highlight the channels through which climate change increases economic
inequality. While the diversity of different approaches and metrics in the existing literature base
precludes extracting a universal quantitative relation between climate change and economic
inequality for use in future modelling, our systematic analysis provides an important stepping
stone in that direction.

1. Introduction

Since the late 1980s, global economic inequalities
have been decreasing according to most metrics [1,
2]. This has been driven by decreasing inequalities
between countries, due to rapid economic growth in
Asia, and has occurred despite increasing inequalit-
ies within a number of countries [3, 4]. However,
this trend could be reversed depending on the extent
of climate change impacts, and how those are dis-
tributed globally [5]. Indeed, the Intergovernmental
Panel on Climate Change (IPPC) [6] reports with
high confidence that losses and damages attributed
to climate change will be strongly concentrated, and
disproportionately affect the poorest and vulnerable
populations in the Global South. Climate change
affects the economy, as biophysical impacts trans-
late into economic damages in various ways [7].
These economic impacts are expected to be shared
unequally between regions, countries, households
and individuals. Indeed, different groups may be

impacted differently according to geographic loca-
tion and socio-economic characteristics, and future
economic inequality will depend on relative adapt-
ive capacities [8]. Distributive justice calls for a fair
distribution of the costs, benefits, and risks associated
with climate change. If we accept the moral imperat-
ive of ensuring that the burden of climate change does
not fall disproportionately on the most vulnerable, a
comprehensive analysis of the role of climate change
in driving economic inequality is a first necessary step
to enable a just transition. A large and growing body
of literature explores the impact of climate-related
events on inequalities between and within countries.
While it is widely assumed that poor countries will
suffer more from climate change [9], and that climate
change will exacerbate inequalities within countries
[10], systematic and robust evidence on a large scale is
lacking on the issue. This is despite the fact that some
authors have provided reviews on the links between
poverty and natural disasters [11], between liveli-
hood resilience and climate change [12], and some
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systematic mappings of the literature on justice and
climate change adaptation [13]. This paper fills this
gap, and provides a systematic review of the effect
of climate change on economic inequalities from the
existing literature. Although climate change will evid-
ently affect inequalities between generations, we focus
here on inequalities within a generation. We gather
evidence on whether, where and how climate change
exacerbates economic inequalities. In doing so, we
provide a reproducible and transparent, hence reli-
able knowledge base to inform policy-making and
practice [14]. We first present the methods used for
the systematic review, including publication selection
and data extraction (section 2), then the results across
geographical scopes, physical impacts, economic sec-
tors, types of economic inequality, and assessment
methods (section 3). We finally reflect on the implic-
ations of our results for policy-making and future
research (section 4).

2. Methods

Weprovide a systematic review of the effect of climate
change on economic inequalities from the existing lit-
erature, focusing on its distributive dimension across
and within countries. For that purpose, we conduc-
ted queries on paper titles and abstracts in theWeb of
Science and Scopus literature databases in February
2023. This section presents the publication selec-
tion and data extraction. The final corpus includes
127 papers, listed in the Extended Data section,
where bibliometric information is also presented
(figure 7).

2.1. Publication selection
We conducted queries on titles and abstracts in the
Web of Science and Scopus literature databases in
February 2023. We used groups of keywords con-
nected with Boolean operators, filtering for peer-
reviewed papers on climate change impacts and their
distributive implications. Books, book chapters and
working papers were excluded from the results. We
aimed for our method to be reproducible, and as
transparent as possible. A balance thus needed to be
found between explicitly excluding terms from the
queries (with the risk of excluding relevant papers),
and reaching a large enough corpus. The issue is
that all-encompassing queries may include too many
irrelevant papers, which should be then screened by
hand, with the risk of losing transparency and repro-
ducibility. Abstracts are bound to include a wider
diversity of terms than titles. Therefore, we ran dif-
ferent queries for titles and abstracts. We used a smal-
ler, more restrictive set of terms for titles (we included
a smaller number of generic terms), and a larger set
of more specific terms for abstracts. For titles, the
query was organised into two blocks: the first one per-
tains to climate change and its physical impacts, the

second relates to the economic and inequality dimen-
sion. For abstracts, the query was organised into three
blocks: the first one pertains to climate change and its
physical impacts, the second relates to the economic
dimension, and the third relates to inequality. All the
sets of terms were linked by an AND Boolean. Those
two sub-queries were linked by an AND Boolean in
the overall query (see schematic representation on
figure 1). We ran queries on 6 February 2023, return-
ing 1066 items in the case of Scopus, and 825 items
in the case of Web of Science. The query is summar-
ised on figure 1, and the exact queries are presen-
ted in the Extended Data section. After merging the
results and removing the 768 duplicates, the list of
papers contained 1072 items, also after excluding con-
ference proceeding papers, erratums, books and book
chapters.

Each paper was then screened by two members
of the author team using the abstrackr tool (http://
abstrackr.cebm.brown.edu/). Abstrackr allows to
organize and screen abstracts for systematic liter-
ature reviews. We did not use exclusion terms during
the screening process. Papers were considered out of
scope when they did not provide an assessment of
the impact of climate change on income or consump-
tion inequality. The following categories were used to
tag the excluded papers: out-of-scope discipline (e.g.
electrical engineering, chemistry, etc), irrelevant type
of paper or method (e.g. purely theoretical paper,
perspective paper), absence of clear link to climate
change (e.g. focus on natural disasters disconnected
from climate change), absence of economic variable,
paper focused on mitigation and not on impacts,
no mention of inequality, paper centered on adapt-
ation. The grading system consisted of three labels:
include, reject, unsure. The double screening process
led to a small number of items that were not concur-
rently rejected or included by both reviewers. Those
cases were then discussed individually within the
author team.We retained 199 papers after the abstract
screening process, which were then closely read by
one member of the author team. The following
informationwas extracted for all selected papers [15]:

• bibliographic information: journal, title, abstract,
authors, year of publication, doi

• general scoping information: scope (global, regional,
multi-regional, multi-national, national, sub-
national); country or region of interest (if applic-
able); granularity (region, country, county, district,
city, household, sub-national, sub-regional, urban-
rural), type of inequality considered (income, con-
sumption, GDP, welfare); method (econometric,
surveys, or simulation based including integrated
assessment model, computable general equilib-
rium model or microsimulation); type of phys-
ical impact (temperature, precipitation, extreme
events, sea level rise, droughts, floods); specific sec-
tor; channel of impacts (e.g. labour productivity,
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Figure 1. Query structure.

impact on infrastructure); whether the study is
backward-looking (i.e. based on historical data
only), forward looking (i.e. simulation scenarios),
or both; whether the results only relate to exposure
to climate change; whether the effects are strongly
or only weakly related to climate change.

• results: whether the paper provides a quantitative
estimate of the effect of climate change on eco-
nomic inequality; the type of inequality metric and
its value and unit (if applicable); the sign of the
effect of climate change on economic inequality
(increase, decrease, neutral, no conclusion, mixed,
increase of poverty); the most impacted social
group (neutral between poor and rich, no con-
clusion, mixed, the poor, the rich, the urban, the
rural); a key quote from the paper; caveats or lim-
itations highlighted by the authors.

When gathering evidence, wewere careful to not over-
interpret the results of the papers of the corpus, and to
hold on to the wording used in those. For instance, if
a paper concluded that ‘climate change mainly affects
the poor’, without explicitly stating that inequalities
increase, we refrained from concluding that the paper
gave the result that ‘climate change increases inequal-
ities’, as that resultmay depend on the effect of climate
change on the middle of the income distribution. We
did not use a preset definition of the term poor (e.g.
people with income below a given level), but relied
on the definition used by the authors of the papers of
the corpus. This definition may thus vary from one
case to the other. After careful review, 72 papers were
excluded, because one or several of the following cat-
egories applied: (i) literature review, meta-analysis
of existing papers, or purely theoretical paper, (ii)
absence of a mention of distribution issues, (iii)
absence of sentence linking climate change to the fre-
quency or intensity of the studied physical manifesta-
tion of climate change, (iv) paper centered on adapta-
tion, (v) paper centered onmitigation, (vi) inequality
treated as a driver of another variable of interest,

not as an outcome, (vii) focus on energy poverty
only. The final corpus contains 127 papers (listed in
the Extended Data section), published between 1998
and 2023 (figure 7(a) of the Extended Data section),
mainly within the fields of Environmental Sciences
& Ecology and Business & Economics (figure 7(b) of
the Extended Data section). We note a rapid recent
increase in the number of relevant papers, trebling
between 2020 and 2022. Also note that while a large
body of literature studies the effect of climate policies
(such as carbon pricing) on economic inequalities
globally [16], in low and middle income countries
[17], or in the case of the European Union [18], this
is not the focus of this paper.

2.2. Data extraction: main dimensions
Here we present the dimensions we focus on in the
data extraction process, and some descriptive statist-
ics from the corpus. We devised six categories to ana-
lyse the corpus along its various dimensions (namely,
geographical scope, granularity, physical impact, type
of inequality, economic sector, assessment method).
In each case, we counted the number of occurrences
according to the statements made by papers on the
impact of climate change on inequalities and on the
nature of the most impacted group (cf categories
described in table 1). Further descriptive statistics of
the corpus are presented in the Extended data section
(figures 8 and 9).

2.2.1. Scope and granularity
We consider the impact of climate change on inequal-
ities within and between countries, and therefore
include papers that provide global results, and
papers on specific countries or regions. Scope is
defined as the geographical perimeter of the study.
Granularity refers to the geographical perimeter or
social groups considered when assessing economic
inequality within the geographical scope. In the
global, regional, multi-regional, and multi-national
studies, inequalities aremostly assessed at the country
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Table 1. Outcome categories.

Outcome category paper statements

regressive effect • inequalities increase due to climate change, or
• poverty increases due to climate change, or
• the poor are more impacted by climate change

mixed effect •mixed results in terms of the impact of climate
change on inequalities, or

•mixed results in terms of which social group is
more impacted

neutral effect • climate change does not affect inequalities

progressive effect • inequalities decrease due to climate change, or
• the rich are more impacted by climate change

no conclusion • no explicit conclusion on the effect of climate
change on inequality, and

• no explicit conclusion on which social group is
most impacted

other • no explicit conclusion on the effect of climate
change on inequality, and

• a particular non-income related group is identified
as being most impacted

or regional level. Papers assess inequalities at the
household level, or at other sub-national social
groups or geographical entities (e.g. urban vs. rural,
cities, counties, districts, farms). The majority of
studies have either a global (35%) or national (32%)
scope. The most studied single countries are China
(9 papers), Brazil (6 papers), and South Africa (5
papers). There are 67 country-specific papers cover-
ing every continent. In terms of geographical distri-
bution, 31 papers focus on Africa, 24 on Asia, 13 on
South America, 8 on North America, 4 on Oceania,
and 4 on Europe. Figure 8 shows the geographical dis-
tribution of the country and multi-country studies of
the corpus.

2.2.2. Physical impacts
The scope of this review encompasses all manifest-
ations of climate change. A large body of literat-
ure focuses on the impact of natural disasters on
inequalities and the distribution of income without a
clear focus on the possible links between those events
and climate change. While that literature relates to
our study, it is outside of its specific scope, and
has been reviewed extensively elsewhere [19, 20].
The direct physical impacts of climate change can
range from changes in the frequency or intensity of
extreme events, such as hurricanes, floods, droughts,
or heatwaves, to slower processes such as coastal
erosion and changes in average climate conditions.
These may lead to a wide variety of impacts, from
reduced availability of fresh water and reduced crop
yields, to changes in the incidence of vector-borne
diseases, depletion of fisheries, mass coral bleach-
ing, wildfires, and more. The main drivers of these

impacts include the warming trend (i.e. the evolu-
tion of global and regional average temperatures),
extreme temperatures, the evolution of precipitation
(and its spatial distribution), extreme precipitation,
and sea level rise [21]. The types of physical impacts
assessed in the corpus overwhelmingly relate to tem-
perature increase (whether mean surface temperat-
ure or extremeheat) andprecipitation (whethermean
precipitation, increased variability of precipitation,
or extreme precipitation), amounting to 197 occur-
rences (some papers may represent several types of
impacts). The fact that most papers relate to temper-
ature increase may be partly due to the large number
of global studies, to the fact that temperature is easiest
to project into the future, and to the difficulty to assess
more specific physical impacts at the global scale.

2.2.3. Types of inequalities
We focus on the distributive dimension of economic
inequality, i.e. how different dimensions of well-
being are distributed within society, and how they
may be affected by climate change4. Although these
dimensions can be both monetary (such as income,
wealth) and non-monetary (e.g. health, education),
we understand here economic inequality as inequal-
ity with regard to income and consumption. Other
dimensions can however affect individuals’ well-
being [22–25], notably health, leisure, the quality
of social relations and the natural environment, but
are not the focus of this paper. Heterogeneity in
individual environmental, social, cultural conditions

4 We exclude here considerations of procedural justice, which con-
cerns the processes by which achievements (such as being well-
nourished or healthy) are distributed.
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influence what is accessible to individuals at a given
income level. Still, income can be spent to improve
achievements and expand capabilities. It can be a
strong driver of the sensitivity to climate change
impacts, as it often determines other factors that
impact sensitivity to climate impacts, such as access to
technology (e.g. irrigation, air conditioning), insur-
ance, and health services. In poor countries especially,
low-income households often lack appropriate assets
that may provide protection against extreme climate
events, for instance adequate housing, and sufficient
livestock in the case of the rural poor. Besides income,
another way to measure economic inequality is to
look at disparities in terms of wealth (i.e. the value of
owned assets such as housing, cattle, cash or stocks).
Wealth is a key dimension of well-being, as it gen-
erates income, i.e. it accounts for potential income
that could be derived from assets, and can be associ-
ated with increased opportunities [26]. In summary,
our search queries do not include the following spe-
cific categories: health, mortality, food, energy access,
and energy use, although those dimensions can be
linked to income and consumption, and may appear
in the analysis provided by the selected papers. We do
not include those terms in the query to avoid select-
ing papers that would adopt a narrow scope, and
would for instance solely focus on a specific compon-
ent of consumption, while neglecting others. Further,
the review aims at assessing the impacts of climate
change on economic inequality beyond pure expos-
ure. The papers which report only on the distribution
of exposure across different groups are not formally
excluded, but are assigned to a specific category in the
review.

2.2.4. Assessment methods
The scope of this review encompasses all possible
methods to assess the impact of climate change
on economic inequality. These include econometric
studies, often relying on household surveys, which are
required to study income or consumption inequal-
ity across households, either at the level of individual
countries [27], or at the level of subgroups within
countries [28, 29]. Simulation approaches are also rel-
evant. Computable general equilibrium (CGE) mod-
els capture the impacts of climate change (in some
particular cases, the impacts on agricultural pro-
ductivity) at the level of large world regions with rep-
resentative agents. They are sometimes coupled with
amicrosimulationmodel, which is based on themod-
eling of agents and can capture effects on heterogen-
eous households. The advantages of CGE models are
their sectoral detail and their ability to capture trade
effects in particular. Integrated assessmentmodels are
used to study the interplay of socioeconomic condi-
tions, climate, energy and land use in the context of
future scenarios and on a global scale. They can cap-
ture inter-regional inequality, as they mostly operate

at the level of large world regions, but usually miss
sub-regional inequality, as they typically consider a
single representative agent by region. However, recent
efforts have led to a better representation of intra-
regional inequality in thosemodels [18, 30], although
inequalities are not always related to climate change
impacts. In the NICE model [30], climate damages
are distributed across regional income quintiles using
an elasticity parameterwhich is not empirically based.

2.2.5. Outcome categories
A majority of studies shows differential impacts
across regions and social groups, but their authors do
not always explicitly discuss the consequences of those
on inequality, nor provide quantitative estimates
of standard economic inequality metrics. Further,
inequality metrics, when available, are bound to
widely differ in nature across papers. We therefore
mainly provide a qualitative rather than quantitative
assessment, and simply examine whether inequalit-
ies increase or decrease within and between countries
due to climate change impacts. We use the outcome
categories presented in table 1 to analyse the effect of
climate change on economic inequalities.

2.2.6. Agreement indicator
We use an agreement indicator developed in other
systematic reviews [31] to summarize the level of
agreement regarding the direction of the impact
of climate change on economic inequality along
all dimensions. This indicator is calculated as H=∑3

i=1 s
2
i , where i is the possible outcome (regressive

effect, progressive effect, mixed or neutral effect), and
si is the share of each outcome for the given category
(e.g. geographical scope). By design, the index can
range from0.33 (a full level of disagreement regarding
the effect of climate change on inequalities) to 1.00 (a
full level of agreement, indicating that 100% of the
papers are, for instance, pointing to a regressive effect
of climate change on inequalities). For example, if, for
a given category, 80% of the papers find a regress-
ive effect, 10% report a progressive effect, and 10%
find a mixed or neutral effect, the level of agreement
equals 0.64 + 0.01 + 0.01 = 0.66, which indicates
broadly consistent although not universal evidence of
a regressive effect of climate change on inequalities for
that given category.

3. Results and synthesis

We present the main findings and analysis of the
reviewed literature. We synthesize these according
to the main relevant dimensions presented above.
The result that inequality increases due to climate
change or that the poor aremore impacted is obtained
across a diversity of geographical scopes (figures 2
and 3), physical impacts, economic sectors, channels,

5
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Figure 2. Effect of climate change on economic inequality according to geographical scope. Note that the x-axis gives the share of
occurrences in the corpus. The number between brackets indicates the total number of occurrences for a given category.

Figure 3.Map of countries where studies show a regressive effect, i.e. that climate change increases economic inequality or that
the poor are more impacted. This map includes studies with a national or sub-national scope, and multi-country studies where
that result is valid for single countries. This map excludes global studies.

types of economic inequality and assessment meth-
ods (figures 4–6).

3.1. Climate change increases inequalities, both
globally and within countries on all continents
While the majority of papers (75 out of 127) do not
explicitly conclude on the effect of climate change
on inequality, most of those papers still identify the
poor as being the most impacted (55%), while four
papers identify the rich (households [32, 33], counties
[34], or countries [35]) as being the most impacted.
Three of the those four papers focus on very local

situations: one in the particular case of tropical cyc-
lone Bulbul in Bangladesh, where rich shrimp farm-
ers incurred higher losses (explained by the larger
size of their farms) [32], one in the case of wild-
fires in the US, where owners of high-value proper-
ties also incurred higher losses [34], and one focus-
ing on the Ethiopian Awash basin, where poor house-
holds were found to benefit more from additional
rainfall, and suffer less from a decrease in rainfall than
non-poor households [33]. One paper with a global
scope finds that rich countries are most impacted
by climate change, in the particular case of extreme

6
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Figure 4. Impact of climate change on economic inequality by physical impact, sector, type of inequality, and assessment method.
Note that the x-axis gives the share of occurrences in the corpus. The number between brackets indicates the total number of
occurrences for a given category. The sum of those numbers may differ from the total number of papers (127), as some papers
may fall into several subcategories, for instance in the case where several types of physical impacts are discussed in a single paper.

precipitation [35]. This econometric study looks at
four different rainfall measures, and finds a greater
sensitivity of rich countries to daily rainfall only. The
authors explain this last result by the smaller depend-
ence on agriculture and greater dependence on ser-
vices of rich countries compared to poorer coun-
tries. Almost all global studies conclude that climate
change increases inequalities or that the poor are
more impacted (36 papers, i.e. 78% of global stud-
ies, figure 2). Some papers (12) identify other groups
as being most impacted by climate change, without
indication of income group, e.g. rural, urban, women,
particular regions or countries, particular sectors or
economic activities. Overall, a minority of papers
does not conclude on either dimensions (17%), i.e. on
both the effect of climate change on inequalities and
on which group is most impacted.

Among the 52 papers which provide a conclu-
sion on the impact of climate change on economic
inequality, 35 papers find an increase in inequal-
ity due to climate change. Only two papers show a
decrease in inequality due to climate change, both
of which focus on very specific local circumstances:

floods in Pakistan [36], which is however associated
with a decrease in income in the affected regions,
and inequality of prices between fishers and traders
in Mexico [37]. A majority of studies thus con-
cludes that climate change either increases economic
inequalities, or has more impact on the poor, or
both (69% of the corpus, 83% of the papers which
conclude on either dimension). In general, we find
that the papers which conclude that climate change
increases economic inequalities or that the poor are
more impacted cover a much wider range of sub-
categories (e.g. types of physical impacts, assessment
methods, etc) than those that conclude otherwise
(figure 10).

We find that the results presented above can
vary slightly according to whether one only con-
siders within or between country inequalities. The
result that climate change increases inequality mostly
holds for national studies, as 68% of those con-
clude that climate change increases inequalities or
that the poor are more impacted (30 papers). Studies
comparing the effect of climate change across coun-
tries overwhelmingly find that inequalities between

7



Environ. Res. Lett. 19 (2024) 043003 A Méjean et al

Figure 5. Impact of climate change on economic inequality by channel. Note that the x-axis gives the share of occurrences in the
corpus. The number between brackets indicates the total number of occurrences for a given category. The sum of those numbers
may differ from the total number of papers (127), as some papers may fall into several subcategories.

countries increase or that poor countries are more
impacted (79% of all occurrences, figure 12). The
share of papers focusing on within country inequal-
ity and giving the same conclusion is lower (64% of
all occurrences, figure 12). The results show that cli-
mate change increases economic inequalities and dis-
proportionately affects the poor holds in all world
regions (figure 3). The countries with the highest
number of studies (more than 5) showing that climate
change increases inequality or has more impact on
the poor are China, Brazil, Ethiopia and the US. Only
5 country-level or sub-national studies conclude that
climate change decreases inequality or that the rich
are more impacted, in Bangladesh, Ethiopia, Mexico,
Pakistan, and Western USA.

Among all national, sub-national, multi-national
andmulti-regional studies, 41 studies focusing on the
Global South (75% of such studies which provide
a conclusion on either dimension) show that cli-
mate change increases inequality or that the poor are
more impacted. This includes 15 studies that show
that climate change increases inequalities, but do
not necessarily provide a conclusion on whether the
poor are more impacted, notably in Brazil, Lebanon,
India, China, the Philippines, Iran, and African coun-
tries such as Burkina Faso, Ethiopia, Malawi, Ghana,
Tanzania. These include studies with a national and
sub-national scope. Among studies focusing on the
Global North, 8 provide the same conclusion (in
Europe and the US), i.e. 89% of Global North studies
which provide a conclusion on either dimension. We
thus conclude that this general result is valid across
the Global South and the Global North.

3.2. All types of physical impacts increase
economic inequalities, through several channels
The share of papers that find that a particular phys-
ical impact increases inequality or has more impact
on the poor (figure 4 top left, in red) ranges from
60% (precipitation) to 89% (sea level rise), depend-
ing on the type of physical impact. Most papers (90)
focus on the impact of temperature. In those cases,
72% of papers conclude that temperature change
increases inequality or impacts the poor the most.
The same biophysical impacts can lead to different
damages across groups due to different sensitivities,
i.e. different propensities to be adversely affected by a
given climate change impact.

Most papers look at impacts on the whole eco-
nomy or on multiple sectors, and the most stud-
ied single sector is agriculture (figure 4 top right).
When all or multiple sectors are concerned, 78%
of papers conclude that inequalities increase or that
the poor are most impacted. That result is weaker
for papers focusing on agriculture (44%), as a
large share of papers do not provide any conclu-
sion (28%), or identify other groups as being most
impacted (e.g. particular agro-ecological zones [38],
fruit producers [39], urban households [40], wheat
importing regions [41]). How climate change may
affect inequalities through its impact on agricul-
ture is not straightforward. Food price hikes may
be triggered by reduced agricultural productivity in
most regions exposed to climate change. The impact
on inequality can depend on the share of household
income spent on food (which tends to decrease with
income), and on the share of agricultural revenues
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Figure 6. Level of agreement across studies on the impact of climate change on economic inequality by category (i.e. physical
impact, method, type of inequality, channel, sector, scope, granularity, and overall). For each category, the indicator is calculated
as H=

∑3
i=1 s

2
i , where i is the possible outcome (regressive effect, progressive effect, mixed or neutral effect, we exclude here

studies from the no conclusion and other categories), and si is the share of each outcome for the given category (e.g. geographical
scope). For each category, the color indicates the contribution of each outcome (s2i ) to the level of agreement indicator (H). The
figure shows that the dominant outcome is that climate change increases inequality or has more impact on the poor (red) for all
categories. These results exclude studies that do not provide any conclusion (i.e. they exclude the no conclusion and other
categories, cf table 1). A level of agreement of 1 indicates that all studies within the given category agree on the dominant
outcome. The lowest possible level of agreement is 0.33, i.e. in the case where the three considered outcomes represent equal
shares of the results. The number between brackets indicates the total number of occurrences for a given category. The sum of all
those numbers within a category may differ from the total number of papers (127) as we only account here for a subset of
outcomes. Also, some papers may fall into several subcategories, for instance in the case where several types of physical impacts
are discussed in a single paper. The level of agreement exceeds 0.5 in all sub-categories except survey methods and sub-national
scope. It reaches 1 for some sub-categories, though note that most of those are covered by only a few studies. It reaches 0.75 or
above for 34 sub-categories out of 46.

in total household income. Agricultural productiv-
ity and prices, through their consequences on the
income of farmers, are still identified by some authors
as the main channel through which climate change
may increase poverty [42], hence inequality.

Several channels translate climate change impacts
into effects on economic inequality. In order to
understand how climate change may affect economic
inequalities, we report on the impact channels iden-
tified in each paper, when those are specified by
the authors (figure 5). Those channels include eco-
nomy wide effects affecting all sectors, agricultural
revenues (through decreasing crop yields, livestock
revenues, or agricultural total factor productivity),
decreasing labour productivity, infrastructure and
physical assets, energy demand, water availability,
and forests. We find that papers that identify labour
productivity (8 papers) or energy (4 papers) as the
main channels through which climate change affects
economic inequalities overwhelmingly conclude that
economic inequalities increase or that the poor are
more impacted. A decrease in labour productiv-
ity may indeed increase inequality if it reduces the
income of low-skilled workers more than the income
of high-skilled workers. In particular, outdoor work-
ers, and indoor workers in workplaces without air
conditioning may be impacted more. We note that a

large share of the papers for which physical assets are
identified as the main channel show that inequalit-
ies are decreasing due to climate change or that the
rich aremore impacted. Those correspond to the pre-
viously highlighted papers where rich agents incur a
higher loss due to the higher value of their property
[32, 34]. This is consistent with empirical evidence
gathered elsewhere that richer households can also
be vulnerable to climate-related shocks because they
have a high concentration of capital assets [43], for
instance in the case of livestock [44].

3.3. Climate change increases both household and
national income inequalities
We categorise studies according to the type of
inequalities considered, i.e. the variable that was used
to compare social or geographical groups (figure 4
bottom left). Themajority of studies considers house-
hold or individual income, followed by GDP, and
household consumption. The studies focusing on
national income (GDP), mostly with a global scope,
do not generally provide details on the mechanisms
at play at the sectoral level. While some global stud-
ies may only refer to GDP, several sectors and mech-
anisms can be included in the modelling, although
those are not explicitly mentioned in the text. Finally,
although our review primarily focuses on income
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and consumption inequality per se, some papers also
specifically look at disparities using the normative
concept of welfare, which is derived from consump-
tion. In that case, welfare is typically an isoelastic
function of consumption, so that changes at the bot-
tom of the distribution are given a greater weight
than those at the top of the distribution. Again, we
find rather homogeneous results across the types of
inequality considered, with a slightly higher share
of papers finding that climate change increases eco-
nomic inequality or has more impact on the poor in
the case of GDP (74%, those papers mostly have a
global or national scope).

Different indicators have been proposed to give an
overall measure of income or consumption inequality
[45]. The most commonly used indicator is the
Gini index, which measures the gap between the
actual distribution of income or consumption and
a perfectly egalitarian distribution, i.e. a distribu-
tion where every individual would receive the same
income or consumption. Other indices focus on both
ends of the distribution, for instance the Palma Ratio,
which compares the income or consumption of the
top 10% of the population with that of the bot-
tom 40% [46]. The Theil index [47] derives from
information theory, and offers interesting decom-
position properties, because it allows breaking down
inequalities between and within different groups. A
total of 60 papers of the corpus provide a quantit-
ative analysis. From those, 16 papers quantify res-
ults in terms of an inequality index (income Gini,
consumption Gini or Theil index), and 12 papers
look at specific income groups like deciles. The oth-
ers conduct other types of analysis without explicit
inequality metrics, but sometimes provide a meas-
ure of the impact of climate change on a specific
income decile. Most of the latter (18 papers) do not
conclude regarding the effect of climate change on
inequality, though 9 of these still find a larger effect on
the poor (including poor countries or cities). Among
the 16 papers providing an inequality index (Theil
or Gini), 10 papers find an increase of inequality, 3
papers find mixed results, while only one study finds
that climate change leads to a decrease in inequal-
ity, one concludes that climate change is distribution-
ally neutral, and one does not provide any explicit
conclusion. All of the papers quantifying effects on
income deciles find a higher effect of climate change
on the poor, though most do not draw conclusions
on inequality, since their analysis mostly focuses on
the lowest income group. They are mostly conduc-
ted at the national or sub-national level, and a major-
ity focuses on agriculture as the impact channel. The
studies providing an inequality index are very differ-
ent in scope (spatial, impact channel) and focus (for-
ward/backward looking analysis, method and range

of future projection, etc). Therefore, it is impossible
to drawmore universal quantitative conclusions from
the reported changes in the inequality index. The
categorization of outcome provided in table 1 is
used to bypass the lack of consistent and comparable
income and consumption inequality metrics across
papers.

3.4. Climate change increases economic inequality
across the main assessment methods
The two main methodological approaches used to
quantify the linkages between climate change impacts
and economic inequality are econometric meth-
ods and simulation-based approaches. Econometric
methods are used to study the relationship between
selected past weather and climate and socioeconomic
outcomes related to inequality. They constitute a
large share of the literature on that issue, and the
most common single method of our corpus (figure
4, bottom right). The four main single simulation
approaches appearing in the corpus are general equi-
librium modelling, multi-model approaches, integ-
rated assessment models, and microsimulation. The
result that climate change increases inequality or has
more impact on the poor is robust across economet-
ric and simulation based approaches (over 70% of
the whole corpus in each case, over 80% of studies
providing a conclusion on either dimension, figure 4
bottom right). We provide separate results for stud-
ies based on historical data (backward-looking) and
for studies showing prospective scenarios (forward-
looking) in the Extended Data section. Those subsets
of studies show similar results to those of the whole
corpus (figure 12, see also figures 13–16 for more
detailed results).

Finally, using the indicator described in themeth-
ods section, we find that there is an agreement on the
fact that climate change increases economic inequal-
ity or has more impact on the poor for all categories:
in each case, that outcome is identified as the dom-
inant one (figure 6, in red). In the case of surveys for
instance, the level of agreement is rather low (0.44)
compared to other categories of papers. The domin-
ant color is red, meaning that those particular papers
still point to a regressive effect of climate change on
inequalities, although the level of agreement on that
outcome isweaker than for other categories of studies.
The overall level of agreement (for all studies provid-
ing a conclusion) is 0.79.

4. Discussion

An overwhelming majority of studies find that cli-
mate change increases economic inequalities or has
more impact on the poor. This result is valid across all
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regions, physical impacts, sectors, types of inequalit-
ies and assessmentmethods, and is particularly salient
in studies comparing the effect of climate change
across countries. Due to our conservative approach
to paper classification, this result does not rely on
studies which show differential impacts of climate
change across regions or social groups without expli-
citly concluding on their effect on inequality. For
that reason, the evidence for climate change impacts
increasing economic inequality may be even stronger
than indicated by our assessment. Indeed, this con-
servative approach might have led us to under-
report the evidence of the regressive effect of cli-
mate change on economic inequality because of our
decision not to categorise studies that did not make
explicit statements on those effects. In the final list
of papers, only two studies conclude that climate
change decreases inequality, both of which focus
on very specific local circumstances [36, 37], and
four papers identify the rich, either households [32,
33], counties [34], or countries [35], as being more
impacted by climate change, againmostly in very spe-
cific settings. The main exceptions are found to be
a few studies where rich agents incur higher losses
due to the higher size or value of owned physical
assets. These papers represent less than 5% of the
corpus.

We acknowledge limitations in our methodo-
logy. First, there are possible pitfalls related to the
choice of keywords in the title and abstract quer-
ies. As already mentioned, we aimed to reach a bal-
ance between using keywords that bring out the most
important papers, while at the same time avoiding
the selection of unrelated papers, with the risk of
possibly omitting papers that might have been rel-
evant. While we aimed for maximum reproducibil-
ity and transparency of themethodology used, several
steps along the process of paper screening and selec-
tion have involved decisions by the team of authors:
some papers were excluded from the final list, for
instance if it appeared that they did not present a
strong enough link to climate change (cf list of cat-
egories presented in section 2). One avenue to pos-
sibly address this limitation would be to survey the
results using machine learning tools [48]. Machine
learning systematic reviews are easly scalable, and
exclude human interference, but bring their own
intrinsic biases. Those relate in particular to the selec-
tion of data used to train the algorithm. The ques-
tion remains also whether these methods would per-
form better on all the paper selection criteria, which
sometimes are rather subtle and involve expert know-
ledge beyond text mining. A second limitation of our
work relates to the lack of consistent reporting of
inequality measures across papers, which means that
we are unable to provide a quantitative assessment of

the size of the effect of climate change on economic
inequality.

This review has been motivated by the need to
better understand the distributional dimension of
climate change impacts, in order to provide the other
side of the coin of the widely discussed distribu-
tional effects of climate change mitigation. From
a public policy perspective, our analysis calls the
attention of policy-makers on the issue of inequal-
ity, in particular when designing adaptation plans
to climate change. Our results clearly show that
climate change impacts are regressive across coun-
tries, therefore calling for appropriate and targeted
compensatory mechanisms at the international level,
in particular through international adaptation fin-
ance. This issue is strongly linked to the debate sur-
rounding the implementation of a loss and dam-
age fund, as discussed at COP27. Regarding within
country inequalities, national policy-makers need to
ensure that adaptation and loss and damage fund-
ing is actually directed to low-income households to
reduce their vulnerability and improve their resili-
ence to climate change impacts. Addressing future cli-
mate change impacts on economic inequalities will
require considerable policy change and the deploy-
ment of financial resources. The results from this
study can help policy-makers better integrate cli-
mate riskmanagement components into the design of
‘climate-proof ’ social intervention programs in poor
regions, which is particularly vital for achieving cli-
mate justice goals. Such social intervention programs
can be the provision of insurance for smallholders
and other primary sector producers. Labour mar-
ket interventions such as re-skilling or re-training
can also achieve additional resilience to climate
risks through the enhancement of the productiv-
ity and employability of workers in highly exposed
sectors.

To help decision-makers achieve this, future
research must provide a more robust quantitative
assessment of the effect of climate change on inequal-
ity. Our analysis provides a first basis to construct an
empirical understanding of the interactions between
climate change and global inequality. However, it
would need to be complemented in several ways
to provide comprehensive and robust quantitative
estimates with a global scope, which are needed to
eventually include inequality in all of its aspects into
integrated assessment modelling, and thus make the
link between impacts, adaptation and mitigation to
inform policy-making. First, and most importantly,
researchers need to systematically provide a clear and
explicit assessment of their results in terms of inequal-
ity, and compute inequality metrics whenever appro-
priate, in order to provide a more robust quantit-
ative assessment on the effect of climate change on
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inequality. Indeed, while the existing case studies
reviewed here paint a fairly clear qualitative picture,
what is currently lacking is a robust quantification
across impact sectors and with global coverage. Such
a quantification is needed to put future modelling
efforts onto a solid empirical foundation, and as such
a robust empirical assessment of the incidence of cli-
mate damages on different income groups is a key
task in future work. It is also important to understand
what the underlying drivers for this heterogeneity are,
and if there are other socio-economic characterist-
ics besides income that are key determinants, such
as governance, institutions, education, and gender.
Second, as our results show that the impacts of cli-
mate change increase economic inequalities or are
concentrated on the poorest, measuring the impacts
of climate change in terms of aggregate dollars hides
their actual effect on welfare. Therefore, our ana-
lysis calls for using welfare indicators more widely in
impact assessments. Third, our review is limited to
the economic dimension of inequality, and comple-
mentary reviews would be needed to gather a bet-
ter understanding of the impact of climate change on
other dimensions of inequality, such as health, edu-
cation and access to basic services. There is a need
for more representation of social heterogeneity, espe-
cially in country-level studies. The lack of such repres-
entation could partly explain why a large share of the
literature offers no explicit and quantified conclusion
on the effect of climate change on inequality. Fourth,
we note that only a very small number of studies focus
on theMiddle-East and Eastern Europe. There is thus
a clear need for future research to examine the ques-
tion of the impact of climate change on economic
inequality in these regions. Fifth, further systematic
studies would also be needed to complement our
understanding on the role of adaptation actions and
policies in their possibility to alter the effect of climate
change impacts on inequality. The same biophysical
impacts affect social groups differently depending on
their adaptive capacities, and on the implementation
of adaptation. It is important to account for how
adaptation may mitigate the effects of climate change
on inequality, or on the contrary in which condi-
tions adaptation would exacerbate them, as was doc-
umented in cases ofmaladaptation [49]. Finally, there
is a need to link to other areas of economics and
social sciences studying inequality, as climate-related
inequality interacts with other pre-existing inequalit-
ies. This is key to be able to design efficient and equit-
able policies. The research avenues outlined above
could pave the way to a more robust and quantit-
ative understanding of the interactions between cli-
mate change and global inequality. As such, it would
help to tackle these two challenges together in an
integrated and targeted way, and provide a basis
to design policies that ensure climate justice for
all.

Data availability statement

The data that support the findings of this study are
openly available at the following URL/DOI: https://
doi.org/10.5281/zenodo.10894327.

Acknowledgments

This work received funding from the PRISMA project
of the EuropeanUnion’s Horizon Europe programme
under Grant Agreement 101081604.

Conflict of interest

The authors declare that they have no known compet-
ing financial interests or personal relationships that
could have appeared to influence the work reported
in this paper.

Appendix. Extended data

A.1. Queries
The Scopus query is presented below (also summar-
ised on figure 1):

TITLE (climat∗ ORwarming OR tem-
perature OR heat∗ OR “sea level”
OR “coastal erosion” OR extreme OR
disast∗ OR hurricane OR cyclone OR
storm OR drought OR flood∗ OR
inundation OR ∗fire OR precipita-
tion OR rain∗ OR snow∗ AND (
inequalit∗ OR distribut∗ OR unequal∗

OR convergence OR ∗econom∗ OR
gdp OR “gross domestic product”
OR income OR (household W/2 con-
sumption)OR expenditure ORwealth
OR poverty OR impact))
AND
ABS (climat∗ OR warming OR tem-
perature OR heat∗ AND ( inequalit∗

OR distribut∗ OR unequal∗ OR
convergence ) AND ( ( household
W/2 consumption ) OR income OR
expenditure OR wealth OR gdp OR
“gross domestic product” OR (eco-
nomicW/1 inequalit∗) OR (economic
W/1 damage)))

The following analogous query was run on Web
of Science in February 2023 also:

TI = (climat∗ OR warming OR tem-
perature OR heat∗ OR “sea level”
OR “coastal erosion” OR extreme OR
disast∗ OR hurricane OR cyclone OR
storm OR drought OR flood∗ OR
inundation OR ∗fire OR precipitation
OR rain∗ OR snow∗)
AND
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Figure 7. Year of publication and research area. (a) Number of papers in the corpus according to the year of publication, (b)
Number of papers in the corpus by area of research (following Web of Science categories).

Figure 8. Geographical distribution of the papers identified in the systematic review. This map excludes global studies.

TI = (inequalit∗ OR distribut∗

OR unequal∗ OR convergence
OR ∗econom∗ OR gdp OR “gross
domestic product” OR income OR
(household NEAR/2 consumption)
OR expenditure OR wealth OR
poverty OR impact) AND AB =
(climat∗ OR warming OR temperat-
ure OR heat∗) AND AB = (inequalit∗

OR distribut∗ OR unequal∗ OR con-
vergence) AND AB = ((household
NEAR/2 consumption) OR income
OR expenditure OR wealth OR gdp
OR “gross domestic product” OR
(economic NEAR/1 inequalit∗) OR
(economic NEAR/1 damage))

A.2. Bibliometric information
Figure 7 presents the years of publication and the
areas of research of the papers of the corpus.

A.3. Geographical distribution of the corpus
Figure 8 presents the geographical distribution of the
country and multi-country studies of the corpus. We
note that very few papers focus on the Middle-East
and Eastern Europe.

A.4. Descriptive statistics
Figure 9 presents the scope, granularity, method,
physical impact, channel of impact and type of
inequality in the papers of the corpus.

A.5. Summary results
Figure 10 gives the characteristics of the studies that
conclude that climate change increases economic
inequalities or that the poor are more impacted,
and those of the studies that conclude that climate
change decreases inequalities or that the rich aremore
impacted.

Figure 11 gives the the evolution of the domin-
ant effect of climate change on economic inequal-
ity according to the year of publication. The type of
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Figure 9. Scope, granularity, method, physical impact considered, channel of impact and type of inequality in the papers of the
corpus (number of studies). The x-axis indicates the number of papers in the corpus falling into each category. Note that the bars
in each graph do not necessarily sum up to the total number of papers, as some papers may fall into several subcategories. GDP
includes GDP per capita; income includes income per capita; consumption includes consumption per capita; other includes
poverty, expenditures, flood insurance affordability, surplus, wealth, household commuting costs, insured losses and
reconstruction costs, economic exposure. Temperature refers to Mean surface temperature or temperature or heat or extreme
heat; Precipitation refers to Mean precipitation or precipitations or increased variability in precipitations or extreme
precipitation; SLR refers to relative sea level, coastal erosion, salt water intrusion or coastal floods; Floods refers to floods or river
flow; extreme events include typhoons, storms, coastal storms, extreme temperature; Ocean refers to Sea surface temperature,
marine heatwave, ocean acidity, mean ocean temperature, marine heatwave, ocean salinity or dissolved oxygen; Other refers to
sand and dust storms, CO2 fertilization, wildfires, landslides.

Figure 10. Characteristics of studies finding that economic inequalities increase or that the poor are more impacted (red), and of
studies finding that economic inequalities decrease or that the rich are more impacted (blue). The numbers in brackets give the
total number of occurrences in the corpus for each category and outcome. Those numbers may differ from the total number of
papers (127) as only a subset of outcomes are presented here. They may even exceed the total number of papers, as some papers
may fall into several subcategories, for instance in the case where several types of physical impacts are discussed in a single paper.
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Figure 11. Effect of climate change on economic equality according to the year of publication. Note that the y-axis gives the
number of occurrences in the corpus. The total number of papers in year 2023 is low due to the cut-off date of the corpus (6
February 2023).

Figure 12. Impact of climate change on economic inequalities in subsets of studies. Note that the x-axis gives the share of
occurrences in the corpus.

conclusion has become diverse over time, as the num-
ber of published papers has increased. Nevertheless,
the conclusion that climate change has a regressive
effect on economic inequality has remained domin-
ant across time, and even more so if one excludes the
papers that provide no conclusion.

A.6. Results for subsets of studies
Figures 12–16 give the detailed results of the impact
of climate change on inequalities for four subsets of
studies, namely backward-looking studies, forward-
looking studies, studies focusing on inequalities
within countries, and studies focusing on inequalities
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Figure 13. Impact of climate change on economic inequality according to geographical scope.

Figure 14. Impact of climate change on economic inequality according to sectors. The number between brackets indicates the
total number of occurrences for a given category. The sum of those numbers may differ from the total number of papers (127), as
some papers may fall into several subcategories.
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Figure 15. Impact of climate change on economic inequality according to types of inequality. The number between brackets
indicates the total number of occurrences for a given category. The sum of those numbers may differ from the total number of
papers (127), as some papers may fall into several subcategories.

Figure 16. Impact of climate change on economic inequality according to assessment methods. The number between brackets
indicates the total number of occurrences for a given category. The sum of those numbers may differ from the total number of
papers (127), as some papers may fall into several subcategories.
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between countries. Note that some papers exam-
ine both within and between country inequalities at
the global level (10 papers), 7 of which conclude
that climate change increases inequality or that the
poor are more impacted, while 2 papers provide no
conclusion, and one paper concludes that inequality
increases or that the rich are more impacted.

The results for studies based on historical data
(backward-looking) and for studies showing pro-
spective scenarios (forward-looking) are very similar
to those of the whole corpus (figure 12). There is a
larger share of progressive effect results (i.e. decreas-
ing inequalities) in backward-looking studies than
in forward-looking studies. However, evidence still
points to the fact that climate change has increased
economic inequalities in the past or that the poor
have been more impacted (68% of all backward-
looking studies, 79% of backward-looking studies
which provide a conclusion), and that climate change
is expected to increase economic inequalities in the
future or that the poor will bemore impacted (68%of
all forward-looking studies, 87% of forward-looking
studies which provide a conclusion).

A.7. Corpus
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role of climate change GeoJournal 85 1355–72
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293 112923
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26 488–511
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