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Abstract
Within the context of climate change in sub-Saharan Africa, trust in institutions is an important
prerequisite to implement climate change adaptation and mitigation policies. There is a lack of
systematic investigation of the relationship between climate change awareness, conflicts, and trust
in institutions. We address this pressing research gap based on a regression analysis with trust in
institutions as dependent variables, and climate change awareness and violence as independent
variables drawing on Afrobarometer individual data and aggregated data on armed conflicts. Our
main findings indicate that trust in institutions in sub-Saharan Africa is influenced by both the
individual climate change awareness and the violence context. First, we find a negative relationship
between those who are aware of climate change and trust in institutions. Second, we observe a
socio-economic divide: young, urban and educated parts of the population as well as those who
feel their ethnic group is treated unfairly do not trust institutions. Third, we see a regional divide:
those far from political centres are not aware of climate change, and those close to the political
centres do not trust institutions.

1. Introduction

Climate change is one of the major challenges of the
21st century, but its direct consequences affect the
regions of the world unequally (Beck et al 2018), with
Sub-Saharan Africa being particularly hit. Projected
temperature increases of 1.5 ◦C and 2.0 ◦C are likely
to cause severe (seasonal) heat waves, droughts, and
floods (Diedhiou et al 2018, Pelling et al 2018).
Climate change thus directly affects farmers’ live-
lihoods where smallholder agriculture is the main
source of livelihood for many households and an
important backbone of local economies (Schlenker
and Lobell 2010). Moreover, there is a relationship
between climate change and violent conflict (von
Uexkull and Buhaug 2021). In sub-Saharan Africa,
climate change-induced events such as prolonged
droughts or floods may correlate with violence or
the tolerance of violence (Hsiang et al 2013, Burke

et al 2015, Carleton and Hsiang 2016, Detges 2017,
Vestby 2019).

Hence, regions heavily affected by climate change
require both successful adaptation strategies andmit-
igation measures such as the conservation of forest
resources. Such measures are vital for stabilizing
livelihoods in the long term and promote peace.
However, they are by no means uncontested and can
lead to short term disruptions and local grievances.
Hence, people must be confident that political meas-
ures taken against climate change may have negat-
ive short-term consequences for them, but positive
medium and long-term benefits. It is important that
society trusts the government as a reliable party to act
against climate change, even if the measures taken are
beyond their control (Schilke et al 2021).

On the African continent, like elsewhere, the
implementation of mitigation and adaption policies
is falling short of expectations. All African countries
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(with the exception of Libya) submitted intended
nationally determined contributions to prepare the
Paris Agreement and most have been updated since
(Nyiwul 2019, NAZCA 2021). Yet, implementation
is lagging behind (Adenle et al 2017). In the African
context, a general lack of institutional capacity is
thought to prevent countries from even participating
inmitigation and adaption policies (Adenle et al 2017,
Nyiwul 2019).

Despite the significance of climate change on
human conflict, there are no systematic investigations
of the relationship between climate change awareness
and trust in the political system, particularly in sub-
Saharan Africa. We address this research gap with
a systematic empirical analysis based on data about
individual climate change awareness.

2. Climate change and trust in institutions

Trust in institutions promotes a supportive attitude
towards policies that address climate change (Harring
2018). Trust in the differentiated institutions of the
political system is an important prerequisite for the
implementation of political measures to adapt to
the consequences of climate change (Marquart-Pyatt
2018, Cologna and Siegrist 2020)—while the success
of these policies will only be felt decades later. It can
be assumed that the acceptance of climate-friendly
policies increases with the trustworthiness of politi-
cians (Levi and Stoker 2000) and negative attitudes
towards political institutions correlate with climate
change denial (Huber et al 2021). Contexts with an
affinity to conflict promote distrust in institutions
(Linke 2013), and trust in institutions reduces the
likelihood of conflict occurring (Wig and Tollefsen
2016).

The literature distinguishes trust in institutions
into trust in partial institutions—trust in elected
offices or in those bodies that make laws and rules,
such as parliaments or governments—and trust in
impartial institutions—trust in those bodies that
monitor compliance with laws and rules, such as
the police or the judiciary. These two dimensions
also differ in that citizens rarely have contact with
the former institutions, but much more frequently
with the latter (Kulin and Sevä 2021; Rothstein and
Stolle 2008).

African institutions are often perceived of as weak
and being prone to corruption (Heidenheimer 2002,
Birdsall 2007, Acemoglu et al 2016). Historically
motivated work explains the weakness of institu-
tions in sub-Saharan Africa with various influences,
such as missionary activity (Nunn 2014), the slave
trade (Nunn 2008, Nunn and Wantchekon 2011), or
even the relative abruptness of surface forms (Nunn
and Puga 2012). Lund (2006) describes a common
legal pluralism, stemming from a dichotomy between
formal institutions inherited from colonial rulers,

and informal institutions such as religious and tradi-
tional leaders that have also been altered by and since
colonialism (Lund 2006, Meagher 2007). Traditional
institutions such as pre-colonial kingdoms, ‘so-called
“customary institutions”’ (Wig and Tollefsen 2016, p
33), are still important in large parts of sub-Saharan
Africa (Herbst 2000). The strong role of informal
institutions is often found to result in low trust
in (formal) institutions (Bratton 2007, Bratton and
Gyimah-Boadi 2016).

Mitigation and adaptation measures to climate
change face the main obstacle of institutional frag-
mentation in their implementation in sub-Saharan
Africa (Ford et al 2015, Klausbruckner et al 2016).
Fragmentation means that a large number of insti-
tutions are involved, which leads to problems in
enforcing existing laws and the coherence of dif-
ferent measures (Holgate 2007, Ford et al 2015,
Klausbruckner et al 2016). Organising aid at the local
level, on the other hand, increases trust in the polit-
ical system (Vestby 2019) and accordingly promotes
the feasibility of adaptation measures by local polit-
ical authorities (Schilke et al 2021).

While we know that trust in institutions is
important for implementing climate policies, we lack
evidence on the relationship between climate change
awareness and trust in institutions. Put differently,
people across the world, including Africa, are increas-
ingly aware of climate change (Lee et al 2015), how-
ever, it is unclear how this in turn affects trust in insti-
tutions which is necessary to implement adaptation
measures.

The literature discusses the relationship between
trust in institutions and risk perception, expect-
ing a positive relationship between the two (Siegrist
and Cvetkovich 2000, Viklund 2003), albeit often
weaker than assumed (Sjöberg 2001). Trust is thus
considered an important predictor of risk percep-
tion. Risk perception and climate change awareness
are closely linked concepts, and empirically, climate
change awareness is found to be positively related
to risk perception: the more I understand climate
change, the higher the perceived risks (Libarkin et al
2018).

Thus, our first hypothesis is: (1) People who are
aware of climate change have a higher level of trust in
partial and impartial institutions than people who are
not aware of climate change.

Moreover, we know that conflicts are more likely
in times of climate change (Hsiang et al 2013), and
conflict in turn has a strong effect on trust in institu-
tions (Linke 2013). Our second hypothesis thus is: (2)
The assumed positive relationship between climate
change awareness and trust in institutions does not
hold in contexts with a high level of violent conflicts,
here, people who are aware of climate change do not
show greater confidence in partial and impartial insti-
tutions compared to people in non-violent contexts,
due to the dominant violence effect.

2



Environ. Res. Lett. 18 (2023) 094043 P Dirksmeier et al

3. Method

As our hypotheses suggest a relationship between
individual-level dependent variables and independ-
ent variables at the individual and regional con-
text level, we used linear multilevel models based
on maximum likelihood estimations as our primary
regression technique (see supplement for model
specification).

We combine data from different sources. The
individual data come from the Afrobarometer Round
7 (Afrobarometer 2019), which for the first time
includes a module to survey attitudes towards
climate change among the African population.
Afrobarometer also contains trust in institutions as
well as socio-demographic control variables. This
new module makes it possible to analyse attitudes
towards climate change in relation to trust in insti-
tutions. The Afrobarometer individual dataset for
sub-Saharan Africa covers 32 states (divided into
379 regions) with a sample size of 1200 respondents
per state (n = 38 400). The number of regions per
state included in the analysis is shown in table S1.
The nation-states show a wide variance in terms of
their dependence on agriculture, which is an import-
ant predictor of vulnerability due to climate change
as well as conflicts arising in its wake (Schlenker and
Lobell 2010, Vestby et al 2021) (see table S1 in supple-
ment). At the regional level, we combine data from
several sources. First, we aggregate individual data
on attitudes towards violence from Afrobarometer
Round 5, conducted between 2011 and 2013, at the
regional level, as this was the last round in which this
variable was collected. Second, we take information
on attitudes towards climate change as well as on
power supply via the mains from the Afrobarometer
Round 7. We aggregate these variables also at the
regional level. Third, we collect data on incidents of
violence and non-violent conflicts from the Armed
Conflict Location and Event Data Project (2021). The
regional data is merged via the ‘Region’ variable in
Afrobarometer, designating the province or region
indicated by the interviewer. This also means that
our analysis incorporates data which were collected
in different years. Although this choice was driven
by data availability constraints, we are confident that
it does not significantly affect our results. This is
because attitudes towards violence, which represent
the oldest data, are unlikely to undergo substantial
changes within a few years (Albarracin and Shavitt
2018).

All interval-scaled variables at the individual and
regional level except latitude and reported fatalities
(logarithm) are standardised using z-scores across
all units, which ensures that zero is assigned an
interpretable value (Hox 2002). Data is weighted
with the multi-country weighting factor provided by
Afrobarometer for interstate comparison. Individual
controls are fixed as there is no theoretical reason

to assume that these indicators vary between con-
texts. We include random slopes (Bryan and Jenkins
2016, Schmidt-Catran and Fairbrother 2016) for the
individual-level variables of climate change awareness
and the perception of an intensification of droughts
as well as floods, as it can be theoretically assumed
that climate-sensitive attitudes also vary with regional
variance.

3.1. Dependent variable
Trust in institutions is the trust that citizens place in
their state and its government authorities (Putnam
1995, Levi and Stoker 2000, Harring 2013, Tam and
Chan 2018). For the analysis of the influence of atti-
tudes towards climate change given the simultaneous
presence of conflicts, it is important to distinguish
between trust in partial and impartial institutions
(Rothstein and Stolle 2008, Kulin and Johansson Seva
2021).

To measure trust in partial institutions, we use
four questions (Q43A-Q43D) which conceptual-
ise trust in the president, the parliament/national
assembly, the electoral commission, and the elec-
ted local council and are included in Afrobarometer
round 7 (Afrobarometer Codebook 2020). Trust in
impartial institutions is measured via three variables
(Q43G-Q43I; see table S2 for exact wording) con-
cerning expressed confidence in the police, the army,
and courts of law. Response options range from ‘not
at all’ to ‘a lot’ on a scale of 0–3. For each indi-
vidual, we summed the respondents’ answers to the
respective items resulting in a score for partial insti-
tutions ranging between 0 and 12, and between 0 and
9 for impartial institutions. The question formula-
tions are aimed at trust in the political system and
less at trust in current rulers (Levi and Stoker 2000).
We use confirmatory factor analysis to test whether
trust in partial and impartial institutions are two
separate dimensions. The results show large stand-
ardised factor loadings (>0.81) as well as acceptable
coefficients suggesting both factors are two separate
dimensions (RMSEA = 0.06; Bentler CFI = 0.99)
(Hu and Bentler 1999). The confirmatory factor ana-
lysis even shows slightly better values for sub-Saharan
Africa thanKulin and Johannsson (2021) specified for
Europe.We calculate trust in partial institutions as the
sum of the four individual trust scores (α = 0.86),
and trust in impartial institutions as the sum of the
three respective items (α = 0.80). Both scales are z-
standardised.

3.2. Explanatory independent variables
To model individual attitudes and perceptions
of climate change, we rely on three items from
Afrobarometer Round 7 [Questions 72a, 72b, 73a].
First, we use climate change awareness [Question
73a], where 1 stands for the awareness of climate
change. Second, we take the respondents’ assessments
of an increase in the severity of droughts and, third, of
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floods over the last ten years as individual level prox-
ies of risk perception. We recoded these as dummies
such that 1 subsumes the original categories ‘much
more severe’ and ‘somewhat more severe’ and 0 sum-
marises ‘stayed the same’; ‘somewhat less severe’ and
‘much less severe’.

Since hypothesis 2 states that the relationship
between trust and climate change awareness depends
on the regional level of violence as a contextual
variable, we assess attitudes towards violence at the
regional level from Afrobarometer Round 5 (2015).
QuestionQ78 (see table S2 for exact wording) records
attitudes towards violence and has already been suc-
cessfully used in studies to determine the relationship
between violence and climate change (Detges 2017).
In addition, McGuirk and Burke (2020) have used
Afrobarometer’s individual data on conflict to verify
georeferenced conflict event data and found a high
level of agreement. The variable was recoded in such
a way that high values mean a high tolerance for viol-
ence to enforce political interests. The mean values of
the regions were z-transformed.

Incidents of conflict and fatalities as an expres-
sion of different intensities of conflict were obtained
from the Armed Conflict Location and Event Data
Project (2021) at the regional level. For the low intens-
ity events in the conflict variable, the two items of
protests and strategic developments from 1/1/2017
until 31/12/2018 were added together per region, rep-
resenting low intensity of conflict. Thereby, we add a
variable that controls for all intensity levels of conflict
on the regional level. The z-scores across all regions
of the variable were used. Reported fatalities is the
sum of all reported deaths due to violence per region.
Reported fatalities has three extreme values for the
regions of Kukawa (Nigeria), El Fasher (Sudan), and
Diamare (Cameroon). In order to handle the stat-
istical outliers, we log-transform reported fatalities.
Before logarithmisation we added 0.01 to the respect-
ive values of all regions so as to not lose the zero obser-
vations (Michalopoulos and Papaioannou 2013a).

3.3. Controls
To avoid overspecification (Tam and Chan 2018),
we restrict our controls to sex, age, education, local-
ity, and feelings of unfair treatment of one’s ethnic
group. While the first four represent basic socio-
demographic control variables, the treatment of eth-
nic groups refers to the phenomenon of politicisation
of ethnicity in parts of sub-Saharan Africa (Cohen
1990, Daley 2006). For multi-ethnic societies, it is
always a problem when inequality runs along eth-
nic differentiation (Nassehi 1990). Thus, ethnic dis-
advantage is likely to correlate with a lack of trust in
partial and impartial institutions.

At the regional level, we control for location,
power supply via themains, and attitudes towards cli-

mate change. Power supply via the mains is a proxy
for distance from the political centres. Law enforce-
ment tends to decrease the further one is from polit-
ical centres in sub-Saharan Africa (Michalopoulos
and Papaioannou 2013b). To construct the variable,
question Q93, which ranges from 0 (no power sup-
ply via the mains) to 5 (always power supply via
the mains) is aggregated at the regional level and z-
standardised. Latitude controls for location on the
African continent, as climatic conditions change with
theoretical solar radiation. We use the centroid of the
respective region according to the open source soft-
ware Open Street Map (Nominatim 2021). Climate
change awareness acts as a filter variable for the fol-
lowing questions on attitudes toward climate change
(59.8% awareness in the sample). In order not to
exclude too many cases from the sample, attitudes to
climate changewere used as controls aggregated at the
regional level [Questions 71; 75; 76; see table S2 for
exact wording]. The assessment of whether climate
change affects one’s own country [Question 75] is
surveyed on a 5-point rating scale, and recoded so that
5 stands for ‘much worse’. The question on whether
climate change must be stopped [Question 76] is
asked with a 4-point scale from 0 to 3, and recoded
so that 3 stands for ‘Yes, by ordinary people’. The
assessment of the climate conditions of ten years ago
[Question 71] was surveyed on a 5-point scale, and
recoded so that 5 means the assessment that today’s
conditions have significantly deteriorated. The mean
value of the respective region is used as the aggregate
in each case and z-transformed.

Studies on the relationship between climate and
violence run the risk of ‘bad control’ (Burke et al
2015) at the contextual level, since the classic control
variables used here, such as GDP, crop production,
infant mortality, or population density, are them-
selves climate-dependent factors (Burke et al 2015,
Carleton and Hsiang 2016). This leads to artificial
correlates that are subsequently misinterpreted. For
this reason, we do not use further context control
variables (see table S2 for a summary of measures
used and S3 for descriptive statistics).

The large variance in the two dependent vari-
ables is striking. Trust in partial and impartial institu-
tions is very differently distributed between the vari-
ous sub-Saharan states and regions. The gender ratio
is balanced in the sample and the rural population
slightly predominates. The average age is 37 years. It
is striking that fourteen per cent of respondents’ state
that their ethnic group is treated unfairly, although
the standard deviation is high, too. Sixty percent of
respondents say they have heard of climate change.
For 52% the severity of droughts has increased, for
35% the severity of floods. Knowledge of climate
change correlates positively with education [r= 0.26;
p< 0.001 (Spearman)].
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4. Results

We calculated eight multilevel linear models to test
the relationship of climate change awareness and the
incidence of violence on trust in partial and impartial
institutions. Table 1 presents the results.

4.1. Political trust varies spatially
The intraclass correlation coefficients (ICCs) in the
baseline models (Model 0a and Model 0b) indicate
that both forms of trust in institutions in Africa vary
very strongly spatially. Nesting people into regions
explains 21% (Model 0a) and 20% (Model 0b) of
overall variance.

Latitude as a proxy for geographical location on
the continent is not associated with either form of
trust. However, the coefficient of power supply via the
mains indicates that living in more remote areas has a
negative relationship with trust in partial and impar-
tial institutions.

4.2. Individual level variables: strong role of
treatment of one’s own ethnic group
Across all models, both forms of trust increase with
age, but decrease with education and living in urban
areas. The strongest effect is achieved by the per-
ceived unfair treatment of one’s own ethnic group,
which leads to a decrease in trust in partial as well
as in impartial institutions. This means that if people
perceive their ethnic group to be treated unfairly,
this perception is associated with a decrease in trust
in partial institutions by 0.273 standard deviations
(Model 1a). Given the fact that the standard deviation
of partial trust is 3.84, perceived unfair treatment res-
ults in a drop in trust in partial institutions by 1.05 on
a scale ranging between 0 and 12 with a mean value
of 6.03. This loss is even greater for trust in impartial
institutions. Perceived unfair treatment of one’s own
ethnic group leads to a reduction in trust by about
0.66 on a scale ranging between 0 and 9 with a mean
value of 5.11.

4.3. Relationship between trust, climate change
awareness, and risk perception
Hypothesis 1 (H1) proposes a positive relationship
between both forms of trust and climate change
awareness and risk perception at the individual level.
We investigated H1 in Models 2a and b and 3a and
b. All three climate attitude variables at the indi-
vidual level (e.g., climate change awareness, severity
of droughts, and severity of floods) are negatively cor-
related with trust in partial institutions. The percep-
tion of climate change as a problematic phenomenon,
thus, reduces political trust at the individual level sug-
gesting a rejection of H1.

4.4. Role of violence
In hypothesis 2, we stated that the relationship
between climate change awareness and trust depends

on the level of violence in regional contexts. Themod-
els 2a and 2b show that tolerance for violence and
reported fatalities in the respective regions correlate
negatively with both trust variables. To estimate the
influence of climate change awareness, we therefore
included a cross-level interaction term of CC aware-
ness at the individual level and reported fatalities rep-
resenting the level of violence at the regional level
in models 2a and 2b. The interaction term remains
clearly below the statistical significance threshold of
.05 and has a very low coefficient. Hence, the interac-
tion term contributes only little to the inter-person
variance in trust. Consequently, in a conflict-laden
context people who are aware of climate change
do not show lower trust in institutions. This result
supports H2.

5. Discussion

5.1. Climate change awareness results in lower
political trust
Hypothesis one must be rejected. Contrary to our
assumption, in sub-Saharan Africa people who are
aware of climate change show less trust in institu-
tions. Awareness of climate change and perceiving its
negative consequences as a risk are negatively associ-
ated with trust in partial and impartial institutions.
Further studies should investigate the reasons for this
relationship. It could indicate that institutions are
blamed for their inability to cope with climate change
and are thereby considered partly responsible for the
consequences of climate change.

Given the need for an implementation of adapt-
ation policies, this result is important from a policy
point of view. It is precisely those groups that recog-
nise climate change as a problem that do not trust
politics. This indicates the existence of reinforcing
spirals (Slater 2007), as either people are unaware of
climate change and thus do not see it as a problem, or
those who are aware of climate change do not trust
partial and impartial institutions, which leads to a
rejection of those bodies who are in charge of imple-
menting climate protection measures.

5.2. Conflicts are associated with lower levels of
trust and override the effects of climate change
awareness
Our regression analysis further reveals that conflicts
in a region are associated with low trust in partial and
impartial institutions. It is hence problematic when
conflicts undermine the necessary trust in political
measures to counter climate change, especially given
the complex relationship between climate change and
conflict (vonUexkull and Buhaug 2021).We can con-
firm hypothesis two: In contexts with higher levels of
violence people who are aware of climate change do
not show a lower level of political trust.
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5.3. The socio-economic divide
Our results also indicate, a socio-economic divide: In
particular, the young, urban, and educated popula-
tion in sub-Saharan Africa shows little trust in par-
tial and impartial institutions. In addition, those that
feel their ethnic group is treated unfairly lack trust in
institutions. This is in line with the literature, suggest-
ing that ethnicity affects trust in institutions (Zerfu
et al 2009).

5.4. The African Climate Opinion Paradox
Our analysis shows that trust in partial and impartial
institutions in sub-Saharan Africa is associated with
distance from infrastructure. Iddawela et al (2021)
indicate that the quality of institutions has a spa-
tial affinity with the largest agglomerations of insti-
tutions. Michalopoulos and Papaioannou (2013a)
emphasise that the geography of many sub-Saharan
African countries in combination with inadequate
infrastructure ensures that many national govern-
ments have only limited access to the state hinter-
land far from the capital (Mamdani 1996). We call
this in to Wainwright et al (2019) the African Climate
Opinion Paradox: in regions far from institutional
control, trust in partial and impartial institutions is
higher, but awareness of climate change is lower.
Adaptation measures are unlikely to be accepted. In
regions with institutional access trust in government
institutions is significantly lower, which is likely to
have the same effect on the implementation of carbon
taxes as mistrust inhibits the introduction of future-
oriented policies (Levi and Stoker 2000).

5.5. Context-sensitive approaches to implement
climate change adaptation andmitigation policies
Our results indicate a need for context-sensitive
approaches in implementing adaptation and mitiga-
tion policies in Africa: First, we find a negative rela-
tionship between those who are aware of climate
change and trust in institutions. Second, we observe
a socio-economic divide: young, urban and educated
parts of the population as well as those who feel their
ethnic group is treated unfairly do not trust insti-
tutions. Third, we see a regional divide: those far
from infrastructure are not aware of climate change,
and those close to the infrastructure do not trust
institutions. Thus, national efforts to implement cli-
mate change adaptation andmitigation policies could
benefit from targeted communication and educa-
tion efforts and wider trust building measures (e.g.
through more participatory governing processes and
enhanced accountability and oversight). However, it
is important to acknowledge that the regional divide
is likely to exist on a continuum rather than as a dis-
tinct separation. This poses a challenge in determ-
ining the effectiveness of confidence-building meas-
ures and the point at which information campaigns
on climate change would primarily be effective in the
African context.

6. Conclusion

The results of the regression analysis illustrate two
aspects. At the individual level, belief in climate
change and its negative consequences results in lower
levels of trust in partial and impartial institutions.
Furthermore, trust in institutions varies spatially.
Thus, the regional level is an important predictor of
the variance in trust in partial institutions in sub-
Saharan Africa, especially due to violence.While viol-
ent contexts per se lower trust in institutions, in
contexts of violence, people who are aware of cli-
mate change do not show lower levels of trust in
institutions.

To conclude, our results suggest that the introduc-
tion of climate change mitigation measures requires
context-sensitive approaches in sub-Saharan Africa.
Targeted programs for urban and rural regions as well
as for different parts of the population are needed to
address on the one hand the lack of climate change
awareness, particularly in rural areas, and low levels
of trust, particular among the young, urban and edu-
cated parts of the population.
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