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Abstract

The African continent has already experienced severe climate impacts, yet public at-
titudes toward climate change vary widely within and across countries. Drawing on
Afrobarometer surveys from 29 countries, we test whether opinions are divided along
ethnic lines. We find evidence of ethnic dissensus in nearly every country, strongest
in perceptions of climate hazards but also present in views on policy responses. Using
Bayesian multilevel models, we assess three explanations: individual composition of
groups, group-level attributes, and geographic context. We find the strongest evidence
for the third explanation, specifically that dissensus is greatest where ethnic groups are
more regionally segregated. Additionally, wealthier groups tend to be more aware of
climate issues yet less concerned about action, though inequality itself does not predict
dissensus. These findings underscore the links between ethnicity, regionalism, and cli-
mate politics, contributing to research on ethnic politics, public goods provision, and
the emerging field of climate-related attitudes.
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1 Introduction

To date, scholarly research on climate politics and climate-related attitudes has focused on
the world’s wealthiest countries and the biggest emitters of greenhouse gases (Echendu 2025)).
Yet there is good reason to turn our attention to Africa: While the over one billion people
living on the continent have historically had the lowest carbon footprint relative to other
world regions, they are among the most vulnerable to a host of climate-related hazards that
threaten their livelihoods and well-being (Adelekan et al.|2022; Chen et al.|2023]). Moreover,
given current low levels of energy consumption, net emissions from Africa will almost surely
grow, but the magnitude of such increases will be affected by both private- and public-sector
choices regarding energy sources.

In turn, learning how African citizens have come to understand climate change ought to
be a key priority for research. Faced with a wide range of needs and priorities, to what extent
is there consensus around perceptions of the climate problem and the best solutions? In this
paper, we focus on consensus rather than simply levels of concern or support for policies.
Regardless of which climate-related problems citizens or governments choose to prioritize,
where there is disagreement, especially along politically-salient lines, this may contribute to
conflict, with potentially negative implications for policy.

In particular, we turn our attention to the influence of ethnic and racial identities. To
date, the role of ethnic difference in climate attitudes has been relatively understudied.
One meta-study, [Hornsey et al.| (2016)), analyzed the drivers of climate attitudes across 56
countries using 25 different surveys and 171 studies, but the only consideration of an identity-
based variable was a binary race indicator (white/non-white), covering just 12 countries.
Several recent cross-country meta-analyses (Arikan and Gunay|2021; Bergquist et al. 2022)
do not consider race or ethnic variables at all. Yet, there are good reasons to suspect
that dissensus on climate attitudes across social categories such as race or ethnicity exist in
many countries. The United States offers a motivating example of a case where perceptions,

priorities, and policy preferences may differ between social groups, as several studies highlight



key racial di erences in attitudes about the dangers of climate change and support for
government actions on mitigation and adaptation|(Ballew et al. 2019a; Benegal et|al. 2022).

Given our attention to the African context, we are motivated by a large body of schol-
arship that has demonstrated various links between ethnic diversity and the challenges of
public goods provision (e.g. Easterly and Levine 1997; Posner 2004; Baldwin and Huber 2010;
Franck and Rainer 2012; Beiser-McGrath et al. 2021). A key debate within that literature
has concerned the mechanisms that link ethnic di erence to poor governance outcomes, in-
cluding whether ethnic groups hold divergent preferences for particular policies (Alesina et al.
1999). Empirical studies basd on public opinion data have generated mixed ndings. For
example, Habyarimana et al. (2009) reported that they failed to detect ethnically-distinctive
preferences for public goods based on original survey of citizens in urban Kampala; while
Lieberman and McClendon (2013) identi ed the prevalence of ethnically distinct policy pref-
erences for a range of (non-climate) policies in a study of 18 African countries.

Only a few studies have so far considered the role of ethnic identity as a predictor of
climate attitudes in Africa. Collier et al. (2008) claim, but do not empirically demonstrate,
that African climate adaptation would likely be impeded by the ethnic fractionalization of
the continent. Sanchez et al. (2012) found in a series of focus groups conducted in Benin that
although there were no substantial inter-ethnic di erences in observations of climate-related
changes within climatic zones/latitudes, members of di erent ethnic groups focused on dif-
ferent consequences of the same changes, and that they used di erent adaptive strategies to
cope. Finally, Honig et al. (2021) study the Kenyan case and conclude that Muslims express
lower e cacy with respect to the climate emergency because of perceptions of marginaliza-
tion by the state. Despite these contributions, we lack synthesized, cross-national empirical
evidence of ethnic dissensus on climate attitudes and preferences.

In this article, we seek to contribute to the scholarly literatures on climate attitudes
and on the link between ethnic diversity and public policy by investigating whether African

citizens from di erent ethnic groups hold distinct attitudes about various aspects of the



climate emergency and about climate policies. We take advantage of Afrobarometer Round
9, a recently released, geo-coded survey elded in more than 30 countries, comprising a
total of over 40,000 respondents. We combine the Afrobarometer data with data on group
relations, climate conditions, and other socio-economic indicators. The focus of our analysis
is on eight climate-related survey items, which we broadly categorize as either regarding
Literacy about the climate problem,Perceptionsof climatic changes, or relating to views on
Actions that should be taken, such as which actor bears primary responsibility for addressing
the crisis, whether emissions reductions ought to be pursued despite potential costs, and
whether everyday citizens can make a di erence.

When considering this wealth of data, we highlight the challenge of estimating the mag-
nitude of inter-ethnic preference diversity across countries and indicators with existing ap-
proaches, and the need for a summary measure that can exibly handle requirements such as
comparability across survey items and countries with di erent numbers of groups, and can
accurately account for uncertainty. We focus on a concept we calfthnic dissensuswhich is
the extent to which politically-salient ethnic groups hold divergent preferences or attitudes
on various dimensions of public opinion. We develop an original approach to measuring
ethnic dissensus based on statistics derived from the variance of ethnic group intercepts in
multilevel Bayesian models. From these models, we can construct estimators for various
guantities of interest, including the level of ethnic dissensus on a given survey item in a
given country.

We nd that about half of all countries studied exhibit at least moderate ethnic dissensus
on one or more climate-related survey items. However, countries vary signi cantly on their
overall level of dissensus andvhich dimensions of climate attitudes exhibit the most dis-
sensus. We nd that dissensus is higher oRerceptionsof the climate rather than onAction
guestions.

Having estimated the extent of dissensus across countries, we turn to asking inferential

guestions about why we observe such patterns. We leverage observed cross-country and



within-country variation to learn more about why ethnic di erence may impede consensus
around climate change. We adjudicate among three broad sets of explanations: First is the
idea that ethnic groups are simply containers for di erent distributions of individual-level
characteristics, such as education, income, occupation, etc., and that the autonomous role
of ethnic di erence will wash away when we account for those factors. Second is the idea
that group-level characteristics and inter-group relations are behind inter-group variability

in climate preferences. Accordingly, we investigate whether group power status, relative
wealth, or other variables are informative of group-level views. Finally, we consider the
spatial location of where citizens reside, particularly as co-ethnics tend to be residentially
concentrated. For example, is the coincidence of co-ethnic perspectives on climate a matter
of shared experiences in climatic zones? Or, as Boone et al. (2022); Boone (2024) has argued,
is ethnic politics itself largely a manifestation of regional inequalities and competition?

Our multi-level analysis allows us to consider such explanations from micro- (individual),
meso- (group), and macro- (national) level perspectives. We arrive at several key ndings:
First, although many individual-level covariates do predict climate attitudes, their inclu-
sion in our models does not substantially reduce the importance of ethnicity as a source of
dissensus, so we reject the notion that climate dissensus is due to ethnicity being merely
a \bin" for di erent types of individuals. Alternatively, we nd that group resources and
especially regional context provide the best explanations for ethnic dissensus. Despite being
marginally more likely to have heard about climate change, members of wealthier ethnic
groups are less likely to express concerns about climate change, and ethnic disagreement is
much more intense across regions than within them. Finally, ethnic dissensus is more preva-
lent in countries where ethnic groups are more spatially segregated. We speculate that as
climate change intensi es, such spatial segregation could be a source of divergent perspectives
on policy responses.

We detail our claims and evidence as follows: First, we present a set of theoretical

propositions that motivate the idea that ethnicity may structure climate attitudes. Second,



we detail our research questions and data sources. Third, we describe our empirical approach,
with special attention to the challenge of examining ethnic dissensus across countries using
survey data. Fourth, we present estimates of the extent of ethnic dissensus on climate issues,
both continent-wide and within each country. We then assess various theoretical explanations

for ethnic dissensus. Finally, we conclude, highlighting implications for scholarship and for

policy.

2 Potential explanations for ethnic dissensus

An increasingly large scholarly literature has highlighted that climate-related risk perceptions
are a ected not just by objective experiences with climate-related shocks (e.g. Frondel et al.
2017; Lawrence et al. 2014), but also by social and political factors including an individual's
occupational sector (Frank et al. 2011) or value orientations (Leiserowitz 2006; van der
Linden 2017). An important recent study, Bush and Clayton (2022), highlights the role of
status concerns as a driver of gender di erences in climate attitudes. The authors conclude
that greater male attachment to the status quo in richer countries has led to a greater gender
gap in climate attitudes relative to poorer countries.

Ethnic dierences are also important markers of status and power, especially in the
African context. In the face of shared hazards or dangers, individuals with di erent ethnic
identities (and here we use a broad de nition of ethnicity that includes race, tribe, national
origin, or indigenous status) may, in turn, perceive those risks di erently and/or dier
in the extent to which they value e orts to collectively insure against harm. Decades of
research have highlighted the role borders and social boundaries play in various political
con icts as individuals attempt to make sense of their interests and allegiances in struggles

for resources, power, and status. Moreover, evidence of the disproportionate e ects of

1See, for example, Varshney (2003). However, we do not consider religion as an ethnic category in this
study because that is not how most African citizens self-identi ed when asked about their most important
cultural group; and we do not consider the category of caste, which is not a salient dimension of perceived
di erence in the African context.

2For key reviews, see, for example, Lamont and Molrar (2002); Kalin and Sambanis (2018).
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adverse climate shocks on racial and ethnic minorities in the United States (e.g., Chaganti
et al. 2015; Ballew et al. 2019b; Schuldt and Pearson 2016) raises the question of to what
extent di erent national cases exhibit racial inequality in climate exposure and whether such
inequalities have impacts on risk perceptions and opinions.

With respect to other global challenges, particularly around global public health threats,
ethnic and racial boundaries have routinely formed the basis for contrasting perceptions of
dangerlincluding, for example, regarding the HIV/AIDS pandemic (Cohen 1999; Lieber-
man 2009). In societies with strong ethnic boundaries|also known as \divided societies"
(Horowitz 1985)|welfare-enhancing policies and personal protective action are frequently
under-provided. This underprovision has plausibly been driven by, among other factors,
group-level disparities in preferences, which in turn are the product of unequal distributions
of resources and contrasting views about vulnerability, blame, and deservingness. Relat-
edly, we expect that where ethnic di erences map onto key status di erences, we will nd
increasing group-level dissensus on climate attitudes.

Below, we outline three broad categories of mechanisms through which ethnic identity
may drive distinct climate perceptions and preferences. While these these dynamics are not
mutually exclusive, we discuss some observable implications for each, which we later examine

empirically in Section 5.

2.1 Composition of ethnic groups

One possible explanation for why we observe ethnic groups exhibiting distinct average risk
appetites or policy preferences is that such groups atemposedof individuals with distinct
distributions of attributes or resources. If compositional mechanisms are operating, we
would expect group dissensus in attitudes or other outcomes to be structured by inequalities
in resources such as wealth or education, and for estimates of dissensus to vanish once we
account for these individual attributes. Of course, such attributes may ba consequencef

intergroup relations, but a compositional mechanism exists to the extent that there is no



leftover variation to be explained once we account for individual attributes. For example,

if education is the causally relevant factor for climate change awareness and concern, and
some groups have more members with education (e.g., due to proximity to schools), then
the members of the more educated group may come to exhibit more knowledge and concern

for climate change.

2.2 Intergroup relations

Alternatively, inter-group di erences in attitudes and perspectives may be structured by
group identities themselves in ways that cut across individual-level circumstances. For ex-
ample, a large scholarly literature has highlighted the various ways in which ethnic group
categories can serve as heuristics for citizens to form attitudes about their circumstances and
about the relative value of di erent policies (e.g. Dawson 1994; Akerlof and Kranton 2000).
Members of at least some groups may nd it di cult to imagine pooling risks with ethnic
\outgroups" simply because they understand their relationship in zero-sum terms. Owing to
dynamics associated with Social Identity Theory (e.g., Tajfel and Turner 1986; Lieberman
2009), they may perceive that members of other groups are more likely to be blameworthy
for climate-related hazards and/or the inability to adapt, and as such, may resist cooperative
behavior even if ultimately welfare-depleting.

In turn, groups may come to exhibit persistently distinct responses to various hazards.
For example, for over three decades, risk scientists have detected a \white male" e ect in
the United States|the nding that white men tend to perceive risks as smaller and more
acceptable as compared with white women and non-white men and women (Slovic et al. 1994;
Siegrist and Arvai 2020, 2194). In one study, the authors found that white men reported
substantially lower concerns about risk for all 25 hazards mentioned. Although the authors
did not provide evidence for why this might be the case, they o ered a plausible hypothesis
in their conclusion: \Perhaps white males see less risk in the world because they create,

manage, control and bene t from so much of it" (Slovic et al. 1994, 1107).



Applied to the African context, we consider group-level disparities in power and wealth,
which have long been noted as sources of conict. In a multi-country dataset, Cederman
et al. (2010) distinguish the relative power status of salient ethnic groups in terms of control
of the state. Scholars have found that in many countries, a leader's ethnicity is predictive of
distributive and patronage outcomes across a variety of sectors (Franck and Rainer 2012),
and in turn it stands to reason that concerns about future hazards and desire for government
intervention are likely to be a ected by whether a co-ethnic is in power. Individuals' levels of
concern about the future and approval of government performance on climate issues may be
related to their perception that they will or will not be protected by in-group or out-group
leaders.

Disparities in risk-perceptions and degree of reliance on group identity as a heuristic
may also be exacerbated by higher levels of between-group inequality (Baldwin and Huber
2010). Between-group inequality may also contribute to the manifestation of ethnic dissensus
on policy preferences. The overlap of identity and socio-economic resources may increase
the likelihood of coming to understand problems and solutions in group terms, especially
as a group's relative standing and experiences with other hazards tends to shape internal
narratives about danger (Siegrist andArvai 2020). Particularly with respect to climate
threats, wealthier groups are more likely to live in areas that are less vulnerable and may
have more private resources with which to adapt to new challenges. In countries with higher
between-group inequalities, intergroup relations theories would posit that risk perceptions
and policy preferences would likely adhere more closely to ethnic lines, potentially leading
to greater ethnic dissensus. Crucially, if an intergroup relations mechanism is at work, we
should expect such dissensus to persist even after adjusting for individual attributes such as

wealth or education.



2.3 Geography and regionalism

In contrast with the aforementioned explanations that focus on the relations between and
relative positions of ethnic groups in various countries, some scholars have challenged the
more foundational notion that we ought to view ethnic groups as primary building blocks
of political competition and preference formation in Africa (e.g. Boone et al. 2022; Boone
2024.) These alternative accounts emphasize the causal weight of other factors, speci cally
residential location or regionalism.

Given the geographically localized manifestation of many climate-related harms, it stands
to reason that climate politics may be particularly sensitive to residential patterns across
space. A key candidate explanation for why climate-related attitudes and policy preferences
might be associated with particular ethnic groups is di erential exposure to climate-related
hazards. At rst blush, this would seem to be the most plausible explanation. For example,
certain ethnic groups are concentrated in low-lying areas, which are more vulnerable to rising
sea levels, ooding and storms; in areas with extreme temperatures; or in occupational sectors
that depend on agricultural production or shing, which have been strained under climate-
related changes. While the residential location of some ethnic and racial groups may be
the product of historical accident, there are also several instances where subordinate groups
were forcefully restricted to reside in certain areas and/or to work in occupational categories
that are particularly exposed to climate shocks through a combination of natural geography
and built environment (the cases of American segregation and South African apartheid are
extreme examples of such historical practices, with ongoing legacies still evident). From this
perspective, individual risk preferences and behavioral outcomes can be understood in terms
of a \rationalist paradigm,” that builds on logical assessments of likely outcomes, costs and
bene ts (Lechowska 2022).

However, the literature on climate opinion has found repeatedly that objectively observed
shocks have only limited impact on attitudes, either in terms of magnitude, duration, or both.

For instance, Simpson et al. (2021), found that African citizengerceptionsof drought and
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ood were only weakly correlated with the meteorological record of drought and heavy
precipitation at respondents’ locations ( < 0:2). As Howe et al. (2019) nd from a meta-
analysis of studies of climate attitudes, subjective experiences may be at least as important
as actual weather events in predicting individual attitudes. Similarly, Arias and Blair (2024)
nd that the e ect of hurricane exposure on mitigation and adaptation opinions attenuates
within six months.

Therefore, whether the geographic distribution of groups drives dissensus is an open
empirical question. To the extent that this mechanism and not others drive attitudes, we
would expect variation in attitudes within ethnic groups to the extent that residential and
occupational segmentation is incomplete. Alternately, we would expect less variation within
regions across groups. We would also expect that more concentration of groups into regions
would be associated with higher ethnic dissensus at the country level, since groups would
exhibit persistent disagreements about the nature of threats and preferences over solutions.

A related but distinct regionalist explanation focuses on the territorial administration
of government in African countries. According to (Boone 2024, 21), such administration
can lead to coalitions and alliances at various levels, as state institutions create and/or
reproduce regional inequalities, including in terms of government services, resources, and
policies. While possibly di cult to disentangle from an explanation focused on localized
climate hazards, we claim that to the extent that regional inequalities can account for ethnic-
based preferences on climate attitudes, and that such di erences anet associated with
observable climatic conditions or trends, we can conclude that such an explanation o ers a

plausible account of ethnic group-based dissensus.

3 Research questions and data

The discussion above o ers several motivations for the proposition that we should nd links

between how individuals identify as members of ethnic groups and how they view the dangers
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of the changing climate. We consider three sets of questions for empirical analysis:

First, doesethnicity matter for climate attitudes in Africa? In how many African coun-
tries is the phenomenon of ethnic dissensus prevalent? How substantively large are those
disparities relative to disparities associated with other matters of public opinion? Second,
where does ethnicity matter for climate attitudes? Are countries similar to each other in
their level of ethnic dissensus, or do they vary signi cantly? Which dimensions of climate at-
titudes exhibit the most dissensus? Finallyvhy does ethnicity matter for climate attitudes?
We consider the three sets of candidate explanations from the prior section and deploy mul-
tiple analytic strategies to estimate their value in accounting for observed variation within
and across countries.

We explore these research questions primarily through analysis of public opinion data
from the African continent, taking advantage of the ninth round of geolocated Afrobarom-
eter data, collected between October 2021 and October 2023 hese data o er extremely
broad geographic coverage, including 37 countries and importantly, a detailed battery of
relatively high-quality, climate-related survey questions. We remove certain countries from
the sample for a variety of data availability reason$, resulting in an e ective N of 40,269
for 29 countries® We note that the survey has traditionally been timed to avoid enumera-
tion during the rainy season, which may impose some bias on the results to the e ect that
seasonality, and precipitation, air temperature and other near-term weather-related factors

might a ect reported attitudes.

3Data available at http://www.afrobarometer.org.

“Due to lack of data on ethnicity, we exclude the countries of Sudan, Lesotho, Tunisia, Burkina Faso,
Sao Tone and Principe, Cabo Verde, and eSwatini from our dataset. Either these countries had no question
asked regarding ethnicity, all ethnicity responses were missing, or, after linking individual responses to the
Ethnic Power Relations (EPR) dataset, there was no variation in reported ethnicity.

SNot counting missingness in variables.

6The included countries are Angola, Benin, Botswana, Cameroon, Cote d'lvoire, Gabon, Gambia, Ghana,
Guinea, Kenya, Liberia, Madagascar, Malawi, Mali, Mauritania, Mauritius, Morocco, Mozambique, Namibia,
Niger, Nigeria, Senegal, Sierra Leone, South Africa, Tanzania, Togo, Uganda, Zambia, and Zimbabwe.
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3.1

Climate-related survey items

To measure climate attitudes, we rely on eight survey items from Afrobarometer Round 9.

For each, shortened variable labels are written in italics; we hereafter refer to the outcomes

by these labels.

A

Heard About (Q67A): \Have you heard about climate change or haven't you had the
chance to hear about this yet?" (0=No, 1=Yes). Asked to all respondents.

Drought Change(Q66A): \In your experience, over the past 10 years, has there been
any change in the severity of the following events in the area where you live? Have
they become more severe, less severe, or stayed about the same?|Droughts?" (1{5
scale with 1=Much less severe and 5=Much more severe). Asked to all respondents.

Flood Change(Q66B): \In your experience, over the past 10 years, has there been any
change in the severity of the following events in the area where you live? Have they
become more severe, less severe, or stayed about the same?|Flooding" (1{5 scale with
1=Much less severe and 5=Much more severe). Asked to all respondents.

National E ect (Q67B): \Do you think climate change is making life in [country] better
or worse, or haven't you heard enough to say?" (1{5 scale with 1=Much better and
5=Much worse). Asked only to respondents who reported having heard about climate
change.

Citizen E cacy (Q68A): Asks respondents to rate on a 1{5 scale how much they agree
with the statement \Ordinary [country citizens] can play a role in limiting climate
change" (1-5 scale with 1 = Strongly Disagree and 5 = Strongly Agree). Asked only
to respondents who reported having heard about climate change.

Gov't Act Now (Q68B): Asks respondents to rate on a 1{5 scale how much they agree
with the statement \It is important for our government to take steps now to limit
climate change in the future, even if it is expensive or causes some job losses or other
harm to our economy.” (1{5 scale with 1 = Strongly Disagree and 5 = Strongly Agree).
Asked only to respondents who reported having heard of climate change.

Gov't Responsibility (Q70): \Who do you think should have primary responsibility
for trying to limit climate change and reduce its impact?" The available responses are
\Ordinary [country] citizens"; \Business and industry"”; \The government of [country]";
and \Rich or developed countries.” To capture the degree to which climate concern is
expressed in national-level politics, we dichotomize this variable to take a value of 1 if
the respondent answered \The government" of their country and 0 if not. Asked only
to respondents who reported having heard of climate change.

Climate Performance (Q46P): \How well or badly would you say the current govern-
ment is handling the following matters, or haven't you heard enough to say: addressing

13



the problem of climate change?" (1{4 scale where 1 = Very well and 4 = Very badly).
Asked to all respondents.

We group these climate-related survey items into three categorie€limate Literacy,
Climate Perception and Climate Action. Climate Literacy’ consists only of theHeard About
item. While individuals who respond negatively to this question may experience and be aware
of changes in environmental conditions that a ect their lives, we interpret this question as
a measure of awareness of the idea of human-caused climate change. Climate Perception
items| Drought Change, Flood Changegnd National E ect |relate to whether respondents
have perceived changes to climatic conditions and/or shocks. Climate Action item&Jitizen
E cacy, Gov't Responsibility, Gov't Act Now, and Climate Performancgon the other hand,
ask respondents about their degree of concern about climate change, which entity bears
responsibility for responding, and whether the government has handled the issue well. Two
of the three Perception items are asked to respondents regardless of whether they answered
yes toHeard About which gives us leverage to study climate-related perceptions even among
those who have not necessarily encountered the term \climate change." On the other hand,
all but one of the Climate Action items are asked only to those respondents who answer
\Yes" to Heard About. It is important to note that this means the set of respondents in the
analysis of Climate Action attitudes is distinct from the broader population; in the Round
9 Afrobarometer data, only 51.5% of respondents report having heard of climate change.

We recode all survey item response categories so that higher values re ect more concern,
more awareness, or more support for policies combating climate change. We code respon-
dents who answer \don't know" or refuse to answer as missing and remove them from the
subsequent analyses for that item.

Together, these eight survey items constitute our primary outcomes of interest. They
provide a variety of information about risk perception, prioritization, and direct climate ex-

periences. In the analysis below, we examine the items both individually, and collectively

’Simpson et al. (2021) analyze the predictors of climate literacy with data from a prior round of the
Afrobarometer survey but do not consider the e ects of ethnic di erence.
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in their respective categories (Literacy, Perception, or Action). Since we wish to use these
items to estimate the degree of ethnic dissensus on climate attitudes, however, it is impor-
tant to also have a benchmark or comparison against which we can assess the magnitude
of climate-related dissensus. To contextualize the degree to which ethnicity matters for our
climate items, we therefore compare to other areas of public opinion unrelated to climate
change where ethnicity may plausibly a ect responses. We thus also analyze responses to

three non-climate items as a basis for comparison:

Comparison items

~ For a comparison outcome where we ought to detect a strong signal on the importance
of respondent ethnicity, providing an \upper bound” on ethnic dissensus, we rst
consider the itemEthnic fairness (Q84B): \How often, if ever, are [respondent’s ethnic
group] treated unfairly by the government?" (0-3 scale, with O = Never and 3 =
Always.) Asked to all respondents.

We also consider two other important items which are also plausibly correlated with

ethnic group identities:

" First is Economy Change(Q5A), selected for its similarity in structure to Drought
Changeand Flood Change \Looking back, how do you rate economic conditions in
this country compared to 12 months ago?" (1{5 scale with 1 = Much better and 5 =
Much worse)® Asked to all respondents.

" Second isHealth Performance(Q46G): \How well or badly would you say the current
government is handling the following matters, or haven't you heard enough to say:
improving basic health services?" (1-4 scale with 1 = Very well and 4 = Very badly.
Asked to all respondents.

Table 1 summarizes the full set of items (8 climate-related and 3 comparison), listing
the original Afrobarometer variable, the question type, outcome scale, and set of possible

respondents.

8We have inverted the original scale so that higher values re ect more concern, mirroring our climate

items.
9Again, we inverted the original scale so that higher values re ect more concern.
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Afrobarometer

ltem name variable Question type Scale Asked to

Heard About Q67A Literacy Binary All respondents
Drought Change Q66A Perception 1{5 All respondents
Flood Change Q66B Perception 1{5 All respondents
National E ect Q67B Perception 1{5 Yes to \Heard About"
Citizen E cacy Q68A Action 1{5 Yes to \Heard About"
Gov't. Act Now Q68B Action 1{5 Yes to \Heard About"
Gov't Responsibility Q70 Action Binary Yes to \Heard About"
Climate Performance Q46P Action 1{4 All respondents
Ethnic Fairness Q84B Comparison 0{3 All respondents
Economy Change Q5A Comparison 1-5 All respondents
Health Performance Q46G Comparison 1-4 All respondents

Table 1: Summary of survey items analyzed in this study.

It is important to highlight that almost all African countries|with the notable exception
of South Africal have to date contributed a very small share of the greenhouse gases that
have led to global warming, and so the idea that African countries ought to play a direct role
in mitigating climate change is highly debatable. Nonetheless, it is worth emphasizing that
African governments can play an indirect role by pressuring wealthier countries to limit their
emissions. Moreover, as African states develop, their energy policies will become increasingly
important to the global energy transition. The survey items above also provide information
on the role of government in climateadaptation a pressing question for virtually all African
countries (Trisos et al. 2022). We believe one can interpret responses to Climate Action
guestions as indicators of general concern for the climate crisis and an expectation that
government ought to act to help protect citizens from its e ects.

We present descriptive statistics for all variables used in this study in Table A.1 in the

Appendix.

3.2 Ethnic categories

In our e orts to draw broad conclusions about a set of socio-political phenomena across the

African continent, we confront the theoretical and empirical challenges posed by the fact
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that the expression of ethnic categories is itself highly varied across countries. In fact, we
suspect that such challenges have contributed to the very gaps in knowledge that motivate
our study. The names, relative sizes, and characteristics of groups, let alone the number
of salient groups, vary widely across countries; and unlike other commonly-studied sources
of social diversity, such as gender, age, level of education, income, and/or wealth, there
is far less consensus about how to categorize or to order ethnic groups. Therefore, based
on a constructivist understanding of ethnicity|now widely adopted among social scientists
(Chandra 2006; Lamont and Molrar 2002; Lieberman and Singh 2012; Wimmer 2008)|we
use answers to the self-reported question \What is your ethnic community, cultural group, or
tribe?" (Q84). Respondents were broadly free to answer as they saw t, but responses closely
matching commonly recognized ethnic groups received standardized labels in Afrobarometer.
A limitation of simply relying on self-reported ethnicity, however, is that open-ended
responses can lead to a proliferation of categories, many of which may not be particularly
salient for politics, or which may be nested within larger categories|for example, a clan
within a tribe. To address this possible concern, we link self-reported ethnic labels to a
smaller set of ethnic groups identi ed in the Ethnic Power Relations (EPR) dataset (Ceder-
man et al. 2009), which enumerates \politically relevant" group$® In our primary analyses,
we consider a respondent's EPR group label as an unordered factor. Later, to examine the
possible role of political power as a driver of climate attitudes, we will also consider the
EPR-de ned \power status,"'! which is a measure of whether the group is in the governing

coalition.

0The linking between Afrobarometer group labels and EPR labels was done manually based on review
of secondhand sources and the EPR dataset manual, which summarizes the ethnic politics of each included
country. A small proportion of Afrobarometer group labels could not be matched to EPR labels (approxi-
mately 7% among the 29 countries we include in our sample; these were given values of NA for their EPR
group.) More details can be found in Appendix B.

INote that we distinguish only whether a group is in- or out-of-power, and do not consider distinctions
between junior and senior coalition partners.
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4  Empirical approach

As a rst step in our analysis, we ask the question: Does ethnic dissenseigst on climate
issues? To answer it, we follow previous studies of ethnicity in conducting tests of the joint
null hypothesis of no opinion di erences between ethnic groups (e.g., Habyarimana et al.
2007; Lieberman and McClendon 2013). We do so by tting a probit regression model for
each item separately in each country, with indicators for ethnic group membership as the
only regressors? To test the joint signi cance of ethnicity dummies, we use a likelihood
ratio (LR) test against the null (i.e., intercept-only) model for that country-item. If the
likelihood ratio test of the ethnicity-only model versus the null model is signi cant at the
0.05 level, we can broadly conclude that \ethnicity matters" for that country-item.

Although hypothesis tests are useful for detecting thexistenceof dissensus, they are
poorly suited for estimating its magnitude and comparing it across contexts (e.g., Gill 1999;
Gelman and Stern 2006). To address this need, we turn to Bayesian multilevel regression
(Gelman and Hill 2006). Multilevel models are a natural t for this application because
our data have a hierarchical structure: respondents are nested within ethnic groups and
enumeration areas, which are in turn nested within countries. By modeling each level of this
hierarchy, multilevel regression provides a exible framework for decomposing the variation
in the data and for examining the predictors of that variation. Since the models we employ
are fairly complex, we describe them in detail now before reporting the results.

As motivation for our modeling approach, consider Figure 1, which plots Angolan ethnic
groups' evaluations of the government's handling of climate change. The fraction of respon-
dents who strongly disapprove of the government's handling of this issue ranges widely, from
less than 30% among the Lunda-Chokwe to nearly 70% among the Bakongo. This opinion
variation across groups indicates substantial ethnic dissensus on climate change: some eth-

nic groups are highly dissatis ed with the current approach to the issue, while others are

2\We use binary probit for dichotomous items and ordered probit for items with three or more ordered
responses.
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Figure 1: Dierences in responses to the survey iterf@limate Performanceacross Angolan
ethnic groups. Points indicate sample means. Thin lines indicate 95% con dence intervals
and thick lines 68% intervals ( 1 standard error).

much less so. The literature on ethnic politics suggests that such disagreement is likely to
undermine collective action on this issue.

Now consider Figure 2, which plots variation irClimate Performanceacross countries as
well as ethnic groups. As the black diamonds indicate, the fraction of a country's population
that strongly disapproves ranges from 10% to 50%. This is an indicator ofoss-national
dissensus. Note, however, that countries di er not only in their overall level of disapproval
(black diamonds), but also in their internal variation across ethnic groups (hollow circles).
Angola (AGO) is among the countries with the greatest inter-ethnic variation|that is, the
highest ethnic dissensus. By contrast, Mauritius (MUS), in addition to having a lower
overall level of disapproval, exhibits much less opinion variation across ethnic groups. In
short, countries can di er in both their averageresponse to this item and in thevariance in
responses across ethnic groups. The former re ects cross-national dissensus and the latter
re ects ethnic dissensus.

As shown above, di erences in climate attitudes stem from factors that vary at di erent
levels, including countries and ethnic groups as well as individual respondents. Our multi-

level models are designed to account for these di erent sources of variation. To model the
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Figure 2: Average response by country (black diamonds) and Afrobarometer ethnic group
(hollow circles) to the survey itemClimate Performance
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responses to each item we t Bayesian generalized linear models (GLMs) of the form

— nat eth
Yi = it Xi it oieprt gyt i

yi = f(%); (1)
wherey; is person 's observed responsg; s their latent response, ; is the global intercept,
Xj is an optional vector of covariates, ; are their corresponding coe cients, {g?jt] and ieetE‘]
are random intercepts forj's country cfj] and ethnicity €j], j is the observation-specic
error term, and f () is a function mapping y; to the binary or ordinal scale ofy;.'* We
adopt a probit link, which implies the distribution ;  N(O; 1) for the residual error term.
This baseline model thus includes error terms at three levels: countryiQf’{‘it]), ethnic group
=), and respondent (j; ).
What makes this model multilevel is that we assign hierarchical priors to the random

intercepts:

ir;a[ljt] N(O; )

oh N g

where each of the hyperparameters and i; is the standard deviation (SD) of the corre-
sponding batch of intercepts. In a typical multilevel model, the SD of ethnicity intercepts

is assumed to be constant across countries (i.e;c = ; 8c). Our initial continent-wide
analyses are conducted under this assumption. Later, however, we relax it and allow to
vary across countries. This enables us to measure and model variation in ethnic dissensus
across countries.

To explore the sources of variation in ethnic dissensus, we use variance function regression

1 ify >0
0 otherwise
is a common way of representing Bayesian GLMs such as probit models (Gelman et al. 2013, 408).

13For example, in a binary probit model, y; = f (yj ) = . This latent-variable formulation
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(Western and Bloome 2009). Speci cally, we modeli. as a log-linear function of a global
intercept ;, country-speci c intercepts i., and (optionally) centered country-level attributes
W|C:

log( ic) = i+ Wic i+ ic; ic  N(@O; i):

In this model, ; is the value of log(i.) in the average country, . is country c's deviation
from this average, and ; is the vector of log-linear coe cients for country attributes wic.
Figure 3 displays a plate diagram of the complete model.

In addition to yielding estimates of the predictors of ethnic dissensus, this model also
permits calculation of a convenient summary measure of ethnic dissensus: the intraclass
correlation (ICC) of ethnicity.'* Ranging from 0 to 1, the ICC is the proportion of variance
in the outcome attributable to a given grouping factor. As its name suggests, it can also be
interpreted as the expected correlation between the responses of units in the same cluster
(Skrondal and Rabe-Hesketh 2004, sec. 3.2.1). Given the ordinal nature of many of our
items, we follow Nakagawa et al. (2017) and calculate the ICC on the scale of the latent
responsey;- rather than the observed outcomsy;; .

We consider the ICC at two levels: continent-wide and country-specic. In a model
without covariates x;; , the continent-wide ICC of ethnicity is equal to the cross-ethnicity
variance ( 2, assumed constant across countries) divided by the sum of the cross-ethnicity

variance, the cross-national variance £), and the residual variance (3):

2

eth — i .
ICC = e

The continent-wide ICC of nationality is de ned analogously as

2

nat — i .
ICC] Ry

4The ICC has been used for many purposes, such as estimating the reliability of a multi-item scale
(Bartko 1966) and quantifying the degree of clustering in an outcome (Masood and Reidpath 2016).
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Figure 3: Plate diagram of the baseline multilevel model. Responderjtsare nested within
ethnic groupse, which are in turn nested within countriesc. The model is t separately

to each itemi. The model includes respondent/group/country covariates; , country in-
tercepts i@?jt], ethnicity intercepts ieét{j]]’ and a variance function regression (VFR) for the
country-speci ¢ dispersion c; of the ethnicity intercepts (enclosed in dotted line). Ob-
served variables are enclosed in rectangles and latent variables/parameters in circles. A
directed edge between variables indicates that the variable with the arrow pointing at it is
modeled as a function of the other variable. The double line between the latent respogge ~
and the observed responsg represents the deterministic relationship given by ( ).
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ICC®™ and ICC™ indicate the proportion of variation in the entire Afrobarometer sample
attributable to respondents’ ethnicity and nationality, respectively.

For many purposes, we are more interested in the proportion of variation within a given
country that is attributable to ethnicity. The ICC of ethnicity speci c to country cis de ned
as

2

eth _ ic .
ICCE" = 233

The country-speci ¢ ICC of ethnicity thus di ers from its continent-wide counterpart in two
ways: (1) the variance of ethnicity intercepts 2 varies by country, and (2) the denominator
does not include the cross-national variance?. It therefore provides a measure of the extent
of ethnic dissensusvithin countries rather than across them.

The ICC is a useful measure of ethnic dissensus for several reasons. First, it has an intu-
itive interpretation: the proportion of total variance attributable to a given factor. Second,
its normalized 0{1 range enables it (unlike the raw variance) to be compared across items
with di erent scales. Third, the ICC is closely related to a measure of multigroup polariza-
tion recently developed by Mehlha (2024), the \cluster-polarization coe cient” (CPC). In
fact, in the case of a single outcome variable, the ICC and CPC are identical, both being
equal to theR-squared of a least-squares regression on dummy variables for groups. Mehlha
(2024) shows that the CPC has several desirable properties, such as insensitivity to moder-
ate di erences in group size. The main advantages of ICC over the CPC are that it can be
calculated for ordinal variables and that the multilevel modeling framework used to calcu-
late it can be extended to incorporate covariates at the levels of respondents, groups, and
countries. For these reasons we prefer the ICC for this application, but its close relationship

to the CPC provides reassurance about ICC's validity as a measure of dissensus.

SFor a review of measures of related concepts, see Appendix C.
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5 Results

5.1 Is there ethnic dissensus on climate attitudes? If so, how

much?

We begin by addressing the simple question of whether ethnic dissensus exists with respect to
climate change. For almost every country, the unambiguous answer is \yes." The evidence for
this conclusion is summarized in Figure 4. For each country, this gure plots the proportion

of climate items for which a likelihood-ratio test rejects the null hypothesis of no di erences
between ethnic groups. For all countries except Botswana (BWA), the null hypothesis can
be rejected for at least one climate item. Seventeen countries display statistically signi cant
ethnic dissensus on at least half of climate items. Six countries (Mozambique, Morocco,
Madagascar, Kenya, Cameroon, and Uganda) do so on three-quarters or more of items.

These results indicate that the hypothesis of no ethnic dissensus on climate issues can be
con dently rejected almost everywhere. However, becaugevalues are a ected by ancillary
factors such as sample size, they cannot be interpreted as estimates of thagnitude of
ethnic dissensus. We therefore now turn to our alternative approach based on Bayesian
multilevel models and the ICC.

We begin by asking how much of the variation in African climate attitudes can be at-
tributed to nationality and ethnicity, respectively. As a baseline for comparison, we ask the
same question of the three comparison issudsthnic Fairness Economy Changeand Health
Performance Our answers are based on estimates of the continent-wide ICCs of nationality
and ethnicity, which are plotted in Figure 5.

First consider the comparison issues (left column). Among these, we would expEttnic
Fairness to be the most strongly related to ethnic membership, and indeed it is. This item's

ICC of ethnicity (ICC ") is 11 1:5%2° In other words, ethnic group membership explains

18Throughout this paper, we follow the posterior package (Barkner et al. 2025) in reporting parameter
estimates in terms of the mean standard deviation of the posterior distribution. For normally distributed
guantities, this interval covers approximately 68% of the posterior distribution.

25



Figure 4. The gure shows for each country the proportion of climate items (out of 8 total)
where ethnicity dummies are jointly signi cant in a likelihood ratio test relative to a null
model. Ordered probit models are used for ordinal outcomes; probit models for binary

outcomes.
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Figure 5: Ethnic and cross-national dissensus, by item. The horizontal axis indicates the
continent-wide ICC of nationality/ethnicity. Points indicate posterior means, and lines indi-
cate 95% and 68% credible intervals. Because the distributions are left-skewed, the estimates
are plotted on the square-root scale. For full model results underlying these estimates, see
Supplementary Materials, \Full Model Results Appendix,” Section 2.0.
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about 11% of the variation in respondents' perceptions of how fairly their group is treated.
This estimate is statistically indistinguishable from the ICC of nationality (ICC™") for this
item. To further contextualize the substantive magnitude of the ICC estimates, consider
the two other comparison items, both of whose IC¥ estimates are less than 5%. By
this measure, ethnic dissensus is over twice as severekthnic Fairness than on Economy
Changeor Health Performance

Ethnic dissensus also varies substantially across climate items. With IEC estimates
of about 5%, bothHeard About and Drought Changeexhibit slightly more ethnic dissensus
than Economy Changeand Health Performance On the other end of the spectrum(Citizen
E cacy , National E ect, Gov't Responsibility, and Gov't Act Now all have ICCE™ estimates
smaller than Economy Changeand Health Performance Among climate items, Literacy
and Perception items have higher levels of ethnic dissensus than Action items. The average
climate item has an ICG™ of 3%|roughly on par with the two comparison items other than
Ethnic Fairness

It is worth noting that on no item, even Ethnic Fairness is ethnic dissensus greater than
cross-national dissensus. Furthermore, even the combination of ethnicity and nationality still
leaves most of the variation on these survey items unexplained, which is not surprising given
the potential in uence of other respondent characteristics as well as the general prevalence
of random error in survey responses. Among other factors, this is a re ection of the degree
of random error in individual-level survey responses (Converse 1964). Nevertheless, this
analysis indicates that ethnic dissensus in Africans' climate attitudes, though less severe
than on issues that relate explicitly to ethnicity, is roughly comparable to that on other

non-climate issues, such as health and economic change.
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5.2 Where does ethnicity matter? Cross-national variation in eth-

nic dissensus

The preceding analysis reports ethnic dissensus in the typical country, ignoring cross-national
variation in the salience of ethnicity. In this section, we focus on the latter variation.

As noted above, the ICC of itemi in country cis the within-country variance in ethnicity
intercepts divided by the total within-country variance: ICCE" = 2=( 2+17?). We estimate
ICC" using the parameter estimates from the multilevel model described in the previous
section, t to each item. We then take two approaches to summarizing ethnic dissensus on
each type of item: averaging the ICC across items (Figure 6) and reporting the largest ICC
across items (Figure 7).

As Figure 6 shows, nearly all countries have an average I€Con climate items between
2% and 5%, with an average across countries a3 0:30%. This is on par with Economy
Changés cross-country average of:3 0:73% but somewhat belowHealth Performance
(4:9 1:1%) and much smaller thanEthnic Fairness (13 1:9%). By far the largest outlier
in terms of climate ICC is Kenya (KEN), with an estimated average of '8 1:5%. The next
largest estimates are Nigera (NGA) and Uganda (UGA) at around 5 1%, though these
are not statistically distinguishable from most other countries." Similarly, the smallest ICC
estimate, Botswana's (BWA) at 18 0:5%, is statistically indistinguishable from those of
Mauritius (MUS), Gabon (GAB), and a number of other low-dissensus countries.

Figure 7 provides a di erent perspective, reporting each country'sargest ICC across
climate items|the \high-water mark" of ethnic dissensus. This analysis takes account of
the fact that an issue that is contentious in one country may not be in another. For example,
a country with high ooding risk and hence high dissensus across ethnic groups about ood
perceptions may not also exhibit dissensus on drought risk. \High-water mark" estimates are
revealing for our purposes because dissensus over even a single issue can re ect or entrench
political con ict, and a lack of polarization on other dimensions may be irrelevant if the one

high-dissensus dimension is salient.
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Figure 6: Estimates of the average ICE" across climate items in each country. Points
indicate posterior means, and lines indicate 95% and 68% credible intervals. Because the
distributions are left-skewed, the estimates are plotted on the square-root scale. For full
model results underlying these estimates, see Supplementary Materials, \Full Model Results

Appendix," Section 2.1.
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Among the comparison items (not shown)Ethnic Fairness exhibits the greatest ethnic
dissensus in every country. Among the climate items (plotted in Figure 7), there is substan-
tially more variation. The three most common highest-ICC items ar€limate Performance
(10 countries), Heard About (9 countries), and Drought Change(7 countries). These three
items constitute the highest-ICC item in all but 3 countries: Benin and Liberia, wher&ov't
Responsibility is highest; and Senegal, wher€lood Changeis highest.

Paralleling the results for average ICCs in Figure 6, Kenya also has the largest maximum
ICC estimate: 323 9:8% (onDrought Chang@. In several countries, however, a low average
ICC conceals a high degree of dissensus on at least one item. Nigeria, for example, has
an average ICC of about 5% across all climate items, but ddlimate Performanceits ICC
estimate spikes to 1® 8:9%. Similar things may be said of Angola (12 7:8% for Climate
Performance), Uganda (118 5:8% for Drought Chang@, and Madagascar (15 13.2% for
Drought Changg. All in all, we estimate that 6:4 2:0 countries have at least one climate
item with an ICC" above 10% and that 15 2:8 have one above 5%

In sum, we nd that for the typical country and item, the ICC ™" is small to moderate,
with ethnicity explaining 1{5% of the total variation in climate attitudes. However, some
countries (most notably Kenya) and items (most ofterClimate Performance Heard About
and Drought Change display a much greater degree of ethnic dissensus, with ICC estimates
ranging as high as 32%. This suggests that even if ethnic dissensus is typically low in a given
country, it often has at least one climate issue over which ethnic groups exhibit substantial
disagreement. It also raises the question of why ethnic dissensus is greater in some countries

than others. We address this question in the following section.

YThis is a conservative estimate as it does not take into account uncertainty over which item has the

h
largest ICCE™".
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Figure 7: ICC" estimates for each country's highest-dissensus climate item. Points indicate
posterior means, and lines indicate 95% and 68% credible intervals. Because the distributions
are left-skewed, the estimates are plotted on the square-root scale. For full model results
underlying these estimates, see Supplementary Materials, \Full Model Results Appendix,”

Section 2.1.
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5.3 Why does ethnicity matter? Evaluating alternative explana-

tions

Having shown that ethnic di erences are an important source of dissensus on climate opin-
ion and that countries di er in the extent and content of such dissensus, we now turn to
unpacking the predictors of these dierences. We examine factors related to three main
explanations for ethnic dissensusindividual-level composition group-level attributes and
geographic context

As discussed earlier, compositional explanations for ethnic dissensus posit that group dif-
ferences in opinion are rooted in di erences in the distribution of individual-level attributes.
For example, if concern for climate change increases with education and education levels
are higher in some ethnic groups than others, then compositional di erences in education at
least partially explain ethnic dissensus on this issue. In this case, ethnic dissensus should be
lower when we compare citizens of the same education level, which we can do in practice by
estimating dissensus with a model that adjusts for respondent education. In addition to a
10-category ordinaleducation variable, the individual-level covariates that we consider are
age gender wealth religion, occupation asfarmer, and urban residence.

Group-level attributes are those shared by all group members. For example, if an ethnic
group is part of the governing coalition, each group member is also \in power" in this sense,
even if they themselves do not support the governing coalition. Explanations rooted in group-
level attributes thus locate group di erences in the emergent dynamics of the group, not in
the sum of the characteristics of its members. To the extent that group-level attributes are an
important driver of climate attitudes, including them in a model should reduce the residual
variation between groups and thus decrease estimates of ethnic dissensus. The group-level

covariates we assess aggoup power'® group wealth(based on average household wealtf),

8As measured by whether it is a junior or senior partner in the governing coalition in the country
according to the latest edition of the ethnic power relations (EPR) dataset.

¥An individual's household wealth is the sum of how many assets a respondent reports themselves or
anyone in their household to own out of 6 possible listed in Afrobarometer: radio, television, motor vehicle,
computer, bank account, and mobile phone. The household wealth index therefore ranges from 0 to 6. We
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and an indicator for being thelargest groupin the country.

Geographic context can be understood as a hybrid between an individual-level and group-
level attribute. On one hand, within-group variation in geographic context is not only
logically possible but empirically prevalent. On the other hand, many ethnic groups are
geographically concentrated and thus share common in uences stemming from their spatial
context. These inuences may be especially salient when it comes to climate attitudes,
which are likely to be in uenced by local environmental and climatic conditions. The work of
Boone (2024) suggests, however, that thpolitical context created by regional administrative
boundaries may be just as important a source of ethnic dissensus. We therefore consider

three sets of geographic covariates:

" Climate covariates (1) respondents' agro-ecological zone (AEZ and (2) climate

vulnerability of their country 2

" Local covariates (1) respondents' survey enumeration area (EA); (2) the economic
development of the EA, as measured by a summative index of 13 public goods and

services observed to be present thefé;and (3) the degree of state security presence

then calculate the average for each ethnic group.

20\We link each respondent to one of 15 zones using geospatial data from the Regional Centre for Mapping
of Resources for Development (RCMRD). Seénttps://rcmrd.africageoportal.com/ . Note that AEZs
are often quite granular, with small regions containing multiple zones. Figure A.1 in the Appendix maps
AEZs across Africa. He et al. (2024) provides one set of analyses linking climatic vulnerability to ecological
zone.

2lWe acquire data on a country's climate vulnerability as measured by the Notre Dame Global Adaptation
Initiative (ND GAIN) index. The overall ND GAIN index aims to capture a country's ability to adapt to
climate change and is composed of two components: vulnerability and readiness. We examine only the vulner-
ability measure, which consists of three underlying components: exposure, sensitivity, and adaptive capacity.
For full methodological details, seehttps://gain.nd.edu/our-work/country-index/methodology/ . We
use the vulnerability index in 2022 as a general indicator for how a ected a country is (or will be) by climate
change.

22|n particular, we sum the binary values for the Afrobarometer variables EASVCand EAFAC Together,
there are 13 sub-parts to these questions. Each of these subparts is recorded by the survey enumerator and
re ects whether there is the given service or facility in the primary sampling unit/enumeration area. The full
list of services and facilities is: electricity grid, piped system, sewage system, mobile phone service, borehole
or tubewell, post o ce, school, police station, health clinic, market stalls, bank, social center/government
help center, and paid transport. For example, if a EA has market stalls, a school, and a sewage system, but
none of the other facilities or services, it receives a score of 3. For each respondent, we calculate the sum of
the services and facilities in their EA.
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in the EA, as measured by a summative index of 5 indicators for police, military, or

private security/community activity. 23

Regional covariates: (1) respondents' administrative region and (2) the economic de-
velopment level of that region, as measured by the regional average of our EA-level
development index described above. Administrative regions are de ned as the highest-
level subnational administrative unit in a given country. For example, \administrative
regions" for Ghana are the regions such as Ashanti and Greater Accra. For South

Africa, they are the provinces, such as KwaZulu-Natal.

5.3.1 The correlates of climate attitudes

We begin our evaluation of the explanations for ethnic dissensus by examining the predictors
of climate attitudes. To do so, we include covariateg; that vary at the levels of country,
region, enumeration area, ethnic group, and the individual respondent. We also augment
our baseline model by adding random e ects for EA and region to account for the fact that
some predictors vary at these levels. The augmented model thus has the following form:

o — 1.0 . . nat eth EA region
Yi =07 it X it it oent amt owg Tt

Figure 8 summarizes the results of tting this augmented model to each climate item. The
items are coded so that larger values indicate greater climate concern. For statistical power
and ease of presentation, we average the item-speci ¢ coe cients within the Perception and
Action categories. We report the Literacy itemHeard About separately because many of its
coe cients are signed oppositely from the other items. The predictors on the vertical axis

are grouped according to the level at which they vary. Continuous predictors are scaled so

23n particular, we sum the binary values for the Afrobarometer variable EASEC The 5 subparts for
this question are presence of \any police o cers or police vehicles," \any soldiers or army vehicles," \any
roadblocks set up by police or army," \any customs checkpoints,” and \any roadblocks or booms set up by
private security providers or by the local community." For example, if an EA has customs checkpoints and
police o cers, but none of the others, it receives a score of 2.
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Figure 8: E ects of group-level and regional attributes on climate attitudes. Points indicate
posterior means, and lines indicate 95% and 68% credible intervals. Higher values indicate
greater climate concern. Each panel indicates the average coe cient within a given category
of survey items. Predictors marked \bin." are binary variables, and those marked \std."
are continuous variables that have been standardized so that the coe cient represents the
e ect of a di erence of two standard deviations. Fixed e ects for agro-ecological zone are
omitted from the gure. For full model results underlying these estimates, see Supplementary
Materials, \Full Model Results Appendix," Section 2.7.
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that the coe cient represents the e ect of a di erence of two standard deviations, making
them roughly comparable to binary predictors (Gelman 2008Y.

The results provide at least some support for each explanation we consider. Attributes
that vary at the level of the individual respondent tend to be the largest in substantive magni-
tude and statistical signi cance. Most strikingly, respondents with more education are much
more likely to report having \heard about" climate change, but less likely to perceive climate-
related changes or to demand action on climate chande.Household wealth exhibits the
same pattern. Beyond these indicators of socioeconomic status, most remaining associations
relate to climate literacy, which tends to be higher among respondents who are older, male,
Christian, urban residents, and not farmers. To the extent that the attributes predictive
of climate concern are distributed di erentially across ethnic groups, these respondent-level
associations provide one potential explanation for ethnic dissensus regarding climate change.

What about the characteristics of ethnic groups themselves? The three attributes we
examine| largest group group wealth and group wealthare all related to group status and
power, and their coe cient estimates mirror those for respondents' socioeconomic status
discussed above. The only coe cients that are signi cant at the 0.1 level, however, aggoup
wealth's positive association with climate literacy and its negative association with Climate
Action, the latter of which rivals the largest respondent-level coe cients in magnitude.

The results for measurable features of the geographic context are also mixed. National
climate vulnerability strongly predicts both literacy about and perceptions of climate change,
though not support for climate action. This suggests that objective climate risks do in uence
Africans' climate attitudes. It is possible that these attitudes are shaped by more local condi-
tions as well, but unfortunately we do not have subnational measures of climate vulnerability.

An indirect measure of climate conditions, which of 15 AEZs the respondent lives in (not

24More precisely, the raw coe cient estimates were multiplied by twice their standard deviation across
Afrobarometer respondents.

25Recall that all but one of the Action items were asked only of respondents who said they had heard
about climate change.
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shown in Figure 8), have only a few signi cant associations with climate attitude®. Among
non-climate contextual attributes, the only statistically signi cant coe cients are local de-
velopments positive association with climate literacy andregional developmens$ negative
association with climate action. As we will see below, however, it is possible that local or
regional context matters in other ways not amenable to systematic measurement.

In sum, climate attitudes are correlated with several attributes of respondents, groups,
and geographic areas. One throughline is that status, power, and wealth|whether at the
individual or aggregate level|are positively associated with climate literacy but negatively
with climate perceptions and demand for climate action. Put simply, more-advantaged
Africans tend to know more about climate change but are less concerned about it. Respon-
dents' climate concern is also positively associated with their country's objective vulnera-
bility to climate change. Although there are some associations with group and EA/regional
attributes, they tend to be smaller and less statistically signi cant.

On their own, these results may seem to favor compositional over group and geographic
explanations for ethnic dissensus. Two caveats are in order, however. First, for compaosition
to explain ethnic dissensus, it must be the case not only that respondent attributes be asso-
ciated with climate attitudes, but also the distribution of these attributes di er su ciently
across ethnic groups. Second, the relative paucity of signi cant group and geographic cor-
relates may indicate not that these in uences are unimportant, but rather that the relevant
attributes are unobserved or cannot be measured systematically across the entire continent.
With these caveats in mind, we turn in the next section to an analysis of the sources of

ethnic dissensus that makes use of the ICC.

26The primary exception is that, relative to the \Tropic - warm / subhumid" areas (the most common
AEZ in the survey), residents of \Tropic - warm / humid" and \Tropic - warm / semiarid" areas are more
likely to perceive climate-related changes. The Afrobarometer sample contains about 16,000 respondents
from the latter two zones, spread across 27 countries.
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5.3.2 Ethnic dissensus controlling for other factors

In our baseline model, ICE" represents the proportion of variance on iten in country

c attributable to ethnic group membership. When we augment the model with additional
covariates, the interpretation of ICG™ changes; it now captures only the variation across
respondents with di erent ethnic identities but similar covariate values. If this variation
is smaller than in the baseline model, resulting in a smaller IC};@, this implies that the
additional covariates are partially \responsible for" ethnic dissensus. Conversely, if the
ICCS" estimate remains stable, then interethnic variation is roughly independent of the
additional covariates.

This section uses this logic to assess the relative importance of di erent classes of co-
variates for explaining ethnic dissensus. Beginning with our baseline speci cation with only
country and ethnicity random e ects, we t a series of models with increasingly rich sets of
control variables, culminating in the full \augmented" speci cation described in Section 5.3.1.
We rst add respondent-level covariates, then group-level covariates, then climate-related co-
variates (AEZ and climate vulnerability), then EA-level covariates and random e ects, and
nally regional covariates and REs. For each speci cation and item, we calculate the average
ICCS™" across countrieg’

Figure 9 shows how the ICC of ethnicity for each item changes across speci cations.
The vertical axis indicates the di erence in ICC™ relative to the baseline model, and the
horizontal axis the covariates at each stage. Nearly every item exhibits the same pattern:
little change in ICC" until regional covariates and random e ects are added to the model,
when it drops sharply. In particular, notwithstanding the statistical signi cance of many
respondent-level covariates reported in Figure 8, the estimated ICC is generally una ected
by their addition to the model. The only partial exception to this pattern is heard about

which exhibits a modest decrease in IC¥ with the addition of respondent covariates, though

2’Because the augmented models include xed as well as random e ects, we use the \unadjusted" ICC,
which includes the variance explained by the xed e ects in the denominator (Nakagawa et al. 2017, 2).
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Figure 9: Change in average ICE" as covariates are sequentially added to the baseline
multilevel model with only ethnicity and country random e ects. Points indicate posterior
means, and lines indicate 95% and 68% credible intervals. For full model results underlying
these estimates, see Supplementary Materials, \Full Model Results Appendix," Sections 2.1,
2.2,2.3,2.4,2.6, and 2.7.
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the di erence only becomes statistically signi cant when EA-level variables are added as well.
There is thus substantial tension between the results of this analysis and those reported in
Section 5.3.1. On one hand, the most powerful predictors of climate attitudes are attributes
of respondents. On the other hand, as Figure 9 shows, controlling for these attributes,
or even group- and EA-level attributes, is largely insu cient to substantially reduce the
ICC of ethnicity. Rather, even thoughregional developmenis signi cantly associated only
with Climate Action items (Figure 8), administrative region seems to be the most powerful
confounder of the relationship between ethnicity and climate attitudes across all item types.
It is possible to reconcile these divergent ndings. Something about administrative region
clearly matters: members of ethnic groups living in the same region disagree about climate
change much less than those living in di erent ones. Butegional developmenexplains at
best a portion of these di erences, which seem instead to be attributable to unmeasured
characteristics of (or correlated with) administrative region. This is a blow to the hypothesis
that economic inequality across regions is a major source of ethnic divisions over climate
change, but it is consistent with the more general hypothesis that ethnic segregation across

regions drives ethnic dissensus. We assess this latter hypothesis directly in the next section.

5.3.3 Country-level predictors of ethnic dissensus

In many African countries, ethnic groups are highly segregated across regions. As illustra-
tion, consider our running example of Angola. Figure 10 shows the locations of Angolan
respondents in the Afrobarometer data, labeled by their EPR group, overlaid on a map of
Angolan provinces?® The capital city of Luanda clearly exhibits a high degree of ethnic di-
versity. The surrounding provinces, however, are much less heterogeneous. Some provinces
only have a handful of enumeration areas, which tend to be fairly, but not entirely, ethnically
homogeneous.

The regional segregation visible in Figure 10 can be quanti ed with a measure called the

28 At the time of the Round 9 data, Angola had 18 provinces, the number shown in Figure 10; since then,
that number has expanded to 21.
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Figure 10: The gure shows the spatial distribution of respondents by ethnic group and
province (administrative region) in Angola.
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Theil index, which ranges between 0 and %. According to our survey data, Angola's Theil
index value is approximately 0.6, making it the sixth-most segregated country in Africa by
this measure. Angola also has higher-than-average ethnic dissensus on most climate items,
which is what we should expect if ethnic segregation is a driver of ethnic dissensus.

As Figure 11 shows, the positive relationship between these two variables generalizes
beyond Angola. In each panel of this gure, the horizontal axis indicates a country's degree
of ethnic segregation. The vertical axis indicates each country's estimated intercept from
our baseline multilevel model with just country and group intercepts. As Section 4 describes,

ic represents countryc's deviation from the expected value of log() for item i. A positive
value of ;. indicates a higher level of ethnic dissensus than the typical country, and vice
versa for a negative value. The bivariate relationship between ethnic dissensus and ethnic
segregation is positive for all but one climate itemGov't Act Now being the exception).
Among comparison items (not shown), ethnic segregation is correlated with higher dissensus
on Ethnic Fairness and Economy Changebut not on Health Performance

For a more formal assessment of the relationship between ethnic segregation and ethnic
dissensus, we employ the variance function regression described in Section 4. Since the
dependent variable in this regression is logt), the e ective sample size of this regression is

the number of countries (29). We therefore include only a few country-level predictons:

" Ethnic segregationacross regions, as measured by the Theil index (centered at 0)

" Regional inequality as measured by the Baldwin-Huber between-region inequality in

household wealtR° (centered at 0)

" Ethnic segregation regional inequality

22Reardon and Firebaugh (2002) provides an overview of multigroup segregation measures and stud-
ies their performance with respect to several desired properties. They settle on the Theil index as
their I4_:;acom|:1;|ended segregatlon measure. WithM groups and J regions, the Theil index is de ned as
H m=1 j=1 7 im [N - whereT is the total number of individuals, {j is the number of individuals
in region j, jm is the proportlon of individuals in both group m and regionj, . is the proportion of

individuals in group m, and E is the entropy index, de ned as E M In L |

m=1 ™
30For this variable, we use the Baldwin-Huber BGI formula but applied to regions rather than ethnic

groups.
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Figure 11: Bivariate relationship between the ethnic segregation and the country intercept
. from a variance function regression for log¢). For further details on these models, see
Supplementary Materials, \Full Model Results Appendix,” Section 2.1.

" Ethnic inequality, as measured by the Baldwin-Huber between-group inequality in

household wealth (centered at G}
~ Climate vulnerability (centered and standardized by twice the cross-country SD)
" Log GDP per capita(centered and standardized by twice the cross-country SD)

Becauseethnic segregatiorand regional inequalityare centered at O, each of their main e ects
can be interpreted as the e ect at the other variable's mean.
We use these variables to evaluate three hypotheses|one derived from the intergroup

relations (IR) perspective and two from di erent variants of geographic (G) explanations:

" H: If disagreements between ethnic groups are rooted in between-group di erences

31Following Baldwin and Huber, we calculate the between-group inequality (BGI) index using our
measye of; household wealth. We de ne the between-group inequality index for a country as: BGI

—y i1 J -1 B (Yi V)i, wherey is the mean level of household wealth in the country,y is the
mean level of household wealth in grougk, and py is the proportion of individuals belonging to group k.

44



Figure 12: Predictors of dissensus, as estimated by a variance function regression for jag
For each item type (vertical axis), the horizontal axis indicates the coe cient j, of predictor
Wicp. Points indicate posterior means, and lines indicate 95% and 68% credible intervals. For
full model results, see Supplementary Materials, \Full Model Results Appendix,” Section
2.11.

in economic resources, ethnic dissensus should be positively associated witinic

inequality.

He:: If ethnic dissensus is rooted in groups' uneven distribution across regions, ethnic

dissensus should be positively associated wigthnic segregation

Hgo: If ethnic dissensus is rooted in groups' uneven distribution across regiongh
di erent levels of wealth ethnic dissensus should be positively associated with the

interaction of ethnic segregationand regional inequality?

We test these hypotheses by tting variance function regressions to all survey items, in-

cluding comparison items. Figure 12 reports the results, again averaging coe cients within

32This hypothesis stems from Boone (2024), who argues that regional inequalities have driven political
con icts often perceived as following ethnic lines in Africa.
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item type for greater precision. As the leftmost panel shows, ethnic segregation is robustly
associated with ethnic dissensus on climate issues. Segregation is strongly positively associ-
ated with dissensus on Literacy and Perception items. Itis also positively related to dissensus
on Action items, though the 95% credible interval just barely covers . By contrast, the
comparison items display no such relationship, nor do any of the coe cient estimates for
other variables, including the interaction term.

Given that this analysis is based on just 29 country-level observations, the dearth of
signi cant coe cients is perhaps unsurprising. This makes the clarity of the relationship
between ethnic segregation and ethnic dissensus on climate items|and just climate items|
all the more striking. The correlational nature of this analysis cautions against a causal
interpretation. Nevertheless, this result suggests that for climate issues speci cally, the
uneven geographic distribution of di erent ethnic groups exacerbates ethnic dissensus, but

not for reasons related to economic inequality between regions.

6 Conclusion

Using an original approach to the study of group-based dissensus, this paper systematically
examines climate-related attitudes in 29 African countries. In over half of the countries,
we nd evidence of substantial di erences between ethnic groups in terms of at least one
dimension of how individuals perceive various aspects of climate-related outcomes. In only a
few countries do we nd substantial di erences across ethnic groups in terms of views about
actions to take on climate change. The latter may re ect the fact that the politicization of
climate policy, including literacy about the problem (Trisos et al. 2022), is still nascent even
as citizens are already experiencing the e ects of climate change. We nd that wealthier
ethnic groups tend to express lower support for climate action, as do residents of more

developed regions. Across countries, we nd that ethnic dissensus is greater where ethnic

33There is a 97% posterior probability that the average coe cient of ethnic segregationfor Climate Action
items is positive.
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segregation is more pronounced.

These ndings make several contributions. With respect to extant scholarship on climate
attitudes, we contribute to a set of studies (e.g., Bush and Clayton 2022; Honig et al.
2021; Trisos et al. 2022; Simpson et al. 2021) that focus or substantially draw on African
perspectives. To our knowledge, this paper represents the rst attempt to study the role of
ethnicity as construed in a general sense in structuring climate opinion across a large number
of countries on the continent. We highlight that ethnic dissensus is likely to be greater where
ethnicities are segregated into administrative regions. Resonating with other studies that
do not consider ethnicity, we nd that even though increased education may lead to more
awareness about climate change, group-based power and wealth may dampen relative concern
because members of such groups perceive themselves as relatively less precarious. The idea
that climate change is something that \a ects all of us," quickly runs up against the reality
of unequal ability to adapt.

Second, we contribute to a now extensive scholarly literature on ethnic politics in Africa,
including research that focuses on the relationship between ethnic identities and policy-
related perceptions and priorities. Although this study does not attempt to establish a
link between citizen attitudes and government policies, it does lend plausibility to studies
that theorized that a source of con ict over policies is the di erent preferences of di erent
ethnic groups. Within this literature, our ndings also speak to a recent debate regarding
the relative roles of region and ethnicity in African politics. We nd that ethnic dissensus
iS in part spatial: there is much more dissensus between groups in di erent regions than
within the same region, even when controlling for a host of other factors; and countries with
more regionally-segregated ethnic groups demonstrate signi cantly more ethnic dissensus on
climate change. This echoes the claims of Boone (2024), at least in the sense of reminding
us of the extent to which a characteristic feature of ethnic groups is their concentration in
particular locations, and that con ict that appears as \ethnic" may have roots and manifes-

tations in regional inequalities. Nevertheless, we do not nd that ethnicity is fully reducible
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to regional context. Even when controlling for regional random e ects and regional wealth,
we nd nonzero levels of ethnic dissensus. Further, one implication of the argument from
Boone et al. (2022) that regionainequalities are important for driving observed ethnic pol-
itics could be that ethnicities only exhibit signi cantly di erent views when clustered into
regions with unequal levels of wealth. We tested this hypothesis by examining the rela-
tionship between our estimates of dissensus and the interaction of ethnic segregation and
regional inequality, but found null results. Regional inequality itself is also not a signi cant
predictor of dissensus. Therefore, although spatial variables are important, ethnic dissensus
at the country level is not explained exclusively by regional dynamics.

Third, we provide a new, exible methodological tool for studying group-based dissensus,
especially when the number, size, and salience of groups di er across countries. As scholars
increasingly study the question of how to measure polarization on multiple dimensions and
across multiple groups (Mehlha 2024; Huber 2012; Esteban and Debraj 1994), we o er
multilevel model-based quantities such as the standard deviation of group intercepts and
the intraclass correlation coe cient as estimators of dissensus with attractive properties.
These include the ability to compare across dimensions with di erent scales, the natural
incorporation of both within- and between-group variances, the ability to estimate dissensus
for a certain grouping while controlling for other groupings and covariates, the ability to
readily calculate uncertainty estimates, and the ability to explicitly model the predictors of
dissensus, all in a single modeling framework.

We note, however, certain limitations to the study and the degree to which we can
make inferences about climate politics in Africa from these analyses. First, citizen-reported
survey attitudes may be \noisy" and may not re ect deeply-held perspectives, and they do
not necessarily map onto political mobilization or the policy-making process. Relatedly, we
have not established a link between attitudes and private actions. The relationship between
climate-related attitudes and behaviors in Africa ought to be an important focus for future

research.
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Moreover, the evidence we provide for adjudicating among hypothesized drivers of climate
attitudes is primarily suggestive rather than causal. As scholars of identity politics know well,
we cannot assume that ethnic identities are fully exogenous. In fact, the changing climate
is likely to be a driving factor shaping patterns of attachment to particular identities, most
notably but not exclusively in terms of the e ects on migration (Abel et al. 2019). Broader
or more narrow categories of attachment may arise from people's shared experiences and
understanding of the climate. Nonetheless, ethnic identities are relatively sticky, and at
least in the short-term, are not likely to be aconsequencef climate-related attitudes and
behaviors. For the countries characterized by high levels of ethnic group-based dissensus,
the fundamental dilemma of coordination around climate action may pose a great challenge
for e ective national policy-making.

Given the substantive signi cance of climate change and ethnic politics across many parts
of the African continent, and our ndings relating the two, more work is needed to better
understand these evolving phenomena, and the role citizens and governments might play in

building resilience in the face of continued challenges.
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A Descriptive statistics and gures

Variable N Mean Std. Dev. Min Pctl. 25 Pctl. 75 Max
Drought Change 38805 3.31 1.42 1.00 2.00 5.00 5.00
Flood Change 38869 2.80 1.42 1.00 1.00 4.00 5.00
Heard About 39113 0.51 0.50 0.00 0.00 1.00 1.00
National E ect 19434 3.96 1.18 1.00 4.00 5.00 5.00
Citizen E cacy 19677 2.13 1.17 1.00 1.00 2.00 5.00
Gov't Act Now 19692 3.88 1.21 1.00 4.00 5.00 5.00
Gov't Responsibility 19727 0.48 0.50 0.00 0.00 1.00 1.00
Climate Performance 33941 2.75 0.94 1.00 2.00 4.00 4.00
Ethnic Fairness 38535 1.65 0.92 1.00 1.00 2.00 4.00
Economy Change 40062 3.61 1.14 1.00 3.00 5.00 5.00
Health Performance 39964 2.77 0.97 1.00 2.00 4.00 4.00
Age 40250 37.59 14.72 18.00 26.00 47.00 100.00
Female 40269 0.50 0.50 0.00 0.00 1.00 1.00
Household wealth 40269 3.53 1.77 0 2.00 5.00 6
Education 40174 3.53 2.24 0.00 2.00 5.00 9.00
Urban 39685 0.45 0.50 0.00 0.00 1.00 1.00
Occupation farmer 39914 0.27 0.44 0.00 0.00 1.00 1.00
Religion 38429

... Christian 23239 60%

... Muslim 12157 32%

... Nonreligious, athiest, or agnostic 1891 5%

... Other 1142 3%

Avg. group wealth 37359 3.59 0.86 1.00 2.86 4.23 5.76
Largest group 37359 0.50 0.50 0.00 0.00 1.00 1.00
Group in power 40269 0.63 0.48 0.00 0.00 1.00 1.00
Local (EA) development 40269 7.20 3.28 0.00 5.00 10.00 13.00
Local (EA) security presence 40269 0.56 0.99 0.00 0.00 1.00 5.00
Regional development 40269 7.22 2.02 1.26 5.99 8.54 13.00
ND GAIN Climate vulnerability 40269 0.50 0.061 0.37 0.46 0.53 0.63
GDP per capita 40269 2425.14 2417.90 471.26 954.15 2292.89 10241.88
Theil segregation index 40269 0.44 0.18 0.10 0.34 0.59 0.82
Between-group inequality 40269 0.042 0.03 0.000049 0.022 0.052 0.13
Number of groups 40269 5.24 2.55 2 3.00 6.00 13
Between-region inequality 40269 0.12 0.049 0.037 0.076 0.15 0.23

Table A.1: Summary statistics. The rst variables listed are our outcome items. Then, we
list individual-level covariates, group-level covariates, EA-level covariates, the region-level
covariate, and nally country-level covariates.
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