
Ann. UP, Série Sci. Nat. Agron. Juin 2023, Vol.13 (No.1) : 31-42 

31 
 

 

ANNALES DE L’UNIVERSITÉ DE PARAKOU 

Série « Sciences Naturelles et Agronomie » 

(AUP-SNA) 

ISSN : 1840-8494 

eISSN : 1840-8508 

Parakou, Bénin 

ARTICLE DE 

RECHERCHE 
https://doi.org/10.56109/aup-sna.v13i1.97  https://sna.fa-up.bj 

Socio-demographic determinants of farmers’ beliefs about 

climate change cause in the Sudanian zone of Benin 

Alice BONOU1* , Boris O. K. LOKONON2 , Alphonse G. SINGBO3 , Janvier EGAH4  

* Corresponding Author 
1 Laboratoire d’Economie Rurale et de Sciences Sociales pour le Développement Durable,  

Université Nationale d'Agriculture, Bénin 
2 Laboratoire de Recherche en Economie et Gestion (LAREG), Université de Parakou, Parakou, Bénin 

3 Department of Agricultural Economics and Consumer Science, Faculty of Food  
Science and Agriculture, Laval University, Québec, QC, Canada 

4 Laboratory Society- Environment (LaSEn), University of Parakou, Parakou, Benin 
 
Emails : alice.bonou@gmail.com ; odilonboris@gmail.com ; alphonsesingbo@gmail.com ; egahjanvier@gmail.com / 

janvier.egah@fa-up.bj 
 

Reçu le 21 Octobre 2022 - Accepté le 18 Mars 2023 - Publié le 30 Juin 2023 
 

 
Abstract: Understanding farmers’ beliefs on climate change is crucial as it drives the adaptation strategies that they might 

adopt. This paper investigates farmers’ beliefs on climate change in the Sudan Savannah Zone of Benin, a region heavily 

reliant on rain-fed agriculture. The multinomial logit model is applied to cross-sectional data collected through a survey of 

60 randomly selected farm households. The findings suggested that 33.33%, 31.67%, 21.67%, and 13.33% of the farm house-

holds believe that climate change is due to human activities, to natural changes in the environment, gods anger, and to both 

human activities and natural changes in the environment, respectively. Moreover, the estimation results of the determinants 

of climate change cause indicate that the gender of the household head, the ethnic group, and household size influence sig-

nificantly climate change beliefs. Based on the findings, information on the fact that climate change is not only due to natural 

changes in the environment, but is also due to anthropogenic greenhouse gases should be provided to farmers. This paper 

contributes to the literature by analyzing what farmers believe as causes of climate change which is beyond climate change 

perception. Moreover, the variable ethnic group and household size are found for the first time to our knowledge to determine 

climate change beliefs. 

Keywords: Agriculture, Global warming, multinomial logit, gods anger. 

Déterminants socio-démographiques des croyances des agriculteurs sur la cause du changement climatique 
dans la zone soudanienne du Bénin 

Résumé : Comprendre les croyances des agriculteurs sur le changement climatique est crucial car cela détemine les stratégies 

d'adaptation qu'ils pourraient adopter. Cet article évalue les croyances des agriculteurs sur le changement climatique dans la 

zone de savane soudanaise du Bénin, une région fortement tributaire de l'agriculture pluviale. Le modèle logit multinomial 

est appliqué à des données transversales recueillies au moyen d’une enquête auprès de 60 ménages agricoles sélectionnés au 

hasard. Les résultats suggèrent que 33,33 %, 31,67 %, 21,67 % et 13,33 % des ménages agricoles pensaient que le change-

ment climatique est dû aux activités humaines, aux changements naturels de l’environnement, à la colère des dieux et aux 

activités combinées des humains et aux changements naturels de l’environnement, respectivement. De plus, ’les résultats de 

l’estimation des déterminants du changement climatique indiquent que le sexe du chef de ménage, l’ethnicité et la taille du 

ménage influencent de manière significative les croyances en matière de changement climatique. Sur la base des résultats, 

des informations sur le fait que le changement climatique n’est pas seulement dû aux changements naturels de l’envi-

ronnement mais sont principalement dus aux gaz à effet de serre anthropiques peuvent être fournies aux agriculteurs. Cet 
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article contribue à la littérature en analysant les croyances des agriculteurs sur les causes du changement climatique qui va 

au-delà de la perception. De plus, les variables ethnicité et taille du ménage sont trouvées pour la première fois à notre 

connaissance comme déterminants des croyances en matière des causes du changement climatique. 

Mots clés : Agriculture, réchauffement climatique, logit multinomial, colère des dieux.

1. Introduction 

Climate change constitutes one of the major threats 
to economic activities across the world (Pörtner et al., 
2022). Empirical evidence confirms that climate 
change affects agriculture in non-industrialized coun-
tries due to its rain-fed nature and it will still be affect-
ing this sector if relevant adaptation measures are not 
taken (Lokonon et al., 2015; Di Falco & Veronesi, 2013, 
2014; Di Falco et al., 2011). The agricultural sector is 
the mainstay of the economy of non-industrialized 
countries. For instance, in Benin, the agricultural sector; 
characterized by the predominance of smallholder farm 
households, is the source of employment for about 70% 
of the active population, contributes 33% of the gross 
domestic product (GDP) and about 75% of export rev-
enues (MAEP, 2017).  

As climate change casts a shadow over the future of 
agriculture, the impacts of climate change in Benin are 
diverse (Adjacou, et al. 2022). The IPCC projects a de-
cline in agricultural yields in West Africa, which could 
be between 5 and 20% in Benin (Pörtner et al., 2022). 
The most predominant impact indicator declared by the 
populations in North is food insecurity (22%), which is 
the consequence of the disruption of sowing dates (16%) 
and the drop in yield (15%). Poverty (14%) is seen as 
exacerbating and persistent over the years (Vodounou 
& Onibon Doubogan, 2016; Sodjinou & Hounkponou, 
2019). Another study also shows a decline in the avail-
ability of fish resources, fishing success and water level 
in North Benin (Nago et al., 2019). Based on the Ri-
cardian analysis developed by Mendelsohn et al (1993), 
another study shows that the impact of climate change 
on agriculture in Benin is likely to be negative in the 
long term (Agossou, 2012). The details from this paper 
regarding the horizon 2100 provide that the impact of 
climate change on the agricultural value added per hec-
tare and indirectly on the agricultural income per hec-
tare is estimated at -$365.53 or -21.87% compared to 
its 2008 value. Consequently, the whole economy will 
be affected by climate change. It is therefore urgent to 
put in place adequate policies and strategies that can fa-
cilitate adaptation to climate change. It should be noted 
that some areas in Benin and crops may benefit from 
climate change. The economic impacts of climate 
change on agriculture have shown that maize and yam 
production will increase by 2050 (Satoguina, 2016).  

 Therefore, it is urgent to undertake actions for cli-
mate change adaptation.  

The consideration of adaptation measures in the ag-
ricultural sector, to mitigate climate change impacts 
and/or to seize the opportunities, depends on the per-
ception of climate change and the beliefs regarding cli-
mate change (Lokonon & Mbaye, 2018; Wheeler et al., 
2013; Deressa et al., 2011; Maddison, 2007).  

Climate change perception is a complex process that 
encompasses a range of psychological constructs such 
as knowledge, beliefs, attitudes and concerns about if 
and how the climate is changing (Whitmars & Capstick, 
2018). The evolution of risk perception studies has been 
research on environmental beliefs, attitudes, and values. 
Although the literature on public opinion often uses the 
terms ‘‘values,’’ ‘‘beliefs,’’ ‘‘attitudes,’’ and even 
‘‘paradigms’’ somewhat interchangeably, we use the 
term ‘‘climate change beliefs’’ to refer to non-issue-
specific cognitive orientations. A reasonable assump-
tion characterizing this research tradition is that envi-
ronmental cognitions are the bedrock of support for en-
vironmentally friendly or hostile behaviors and are the 
basis of environmental risk perceptions (Dunlap & 
Scarce, 1991). From this perspective, risk perceptions 
are an integral by-product of environmental beliefs and 
not independent causes of behavior. Perception is an 
important link between beliefs and adaptation (Jooste 
et al., 2018). 

Understanding climate policy risk responses and 
other social, economic and policy perspectives is a vital 
component of understanding climate change beliefs, 
risks and behaviors (Haden et al., 2012). Azadi (2019) 
found a complex relationship between overall climate 
change belief, risk perception, psychological distance, 
trust and risk salience, and farmers' adaptation behav-
iors. So, it is of paramount importance for policymakers 
to understand the beliefs of farmers on climate change 
in order to design policies towards boosting agricultural 
production and dealing with food insecurity. Heath et 
al. (2006) investigated three beliefs concerned with 
global climate change: the likelihood that it exists, 
whether it has human or natural causes, and whether its 
consequences are negative or positive. In the case of 
this paper, we assess the beliefs on climate change as 
the cause of climate change according to the beliefs of 
farmers. 

Currently, most of the literature is relative to climate 
change perception. Few papers which deal with the 
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beliefs on climate change lack the determinants of these 
beliefs (Chisale et al., 2022; Lee et al. 2015; Debela et 
al. 2015; Saleh Safi, et al. 2012 & McCright, 2010). So, 
this paper includes what farmers believe as causes of 
climate change which is beyond climate change percep-
tion as well as their determinants. Actually, the nature 
of measures to be taken to mitigate the adverse effects 
of climate change on farming activities depends on 
what farmers think as causes of changes in climate (Ar-
buckle et al., 2013; Wheeler et al., 2013; Haden et al., 
2012). In fact, farmers may think that climate change is 
due to the fact that they have offended God and/or gods 
so that he (they) is (are) angry. Only a few studies to 
our knowledge have considered farmer’s beliefs. Mena-
pace et al. (2015) analysed farmers’ short- and long-run 
perceptions of agricultural risks related to climate 
change. They identified climate change beliefs as a crit-
ical factor explaining the short- versus long-run differ-
ence in risk perceptions: those who believe in climate 
change project larger future crop losses. Arbuckle et al. 
(2013) analysed, among others, farmers’ beliefs about 
climate change and attitudes toward adaptation and mit-
igation. In reality, adaptation strategies could be linked 
to farmers’ beliefs because for example, if farmers be-
lieve that climate change is a phenomenon due to God 
or gods anger, they will decide just to pray or to offer 
sacrifices to gods, to ask them to let rainfall coming 
back (Yegbemey, et al. 2020). As for Wheeler et al. 
(2013), they explored the influences associated with 
farm adjustment strategies, and particularly the role that 
climate beliefs play. Wheeler et al. (2013) found that 
the relationship between climate change belief and 
adopting various adaptive strategies appears to be often 
endogenous, especially for accommodating strategies. 
The presence of believers in the cultural and spiritual 
causes of climate change in a particular area presents a 
challenge to mobilize them toward implementation of 
climate intervention measures (Chisale et al., 2022). 
McCright (2010) found that a greater percentage of 
women (64%) than men believe that global warming is 
primarily caused by human activities. Moreover, older 
people tended to believe that the causes of global cli-
mate change are natural (Heath et al. 2006). So, the de-
terminants of farmers’ beliefs on the causes of climate 
change are gender and age. One can see that in the lit-
erature it is difficult to find out more determinants of 
farmers’ beliefs on the causes of climate change. This 
study is an attemps to fill in this gap by checking if the 
variables determining the perceptions of farmers on the 
causes of climate change are the same in the case of the 
beliefs. 

In the light of the literature on the determinants of 
farmers’ perception on the causes of climate change, 
the independent variables included in the estimations 
(e.g., Chisale et al., 2022; Lokonon & Mbaye, 2018; 
Debela et al., 2015; Fosu-Mensah et al., 2012; Silvestri 
et al., 2012; Deressa et al., 2011; Maddison, 2007) are: 

the gender of the household head, the age of the house-
hold head, the ethnic group of the household head, the 
size of the household, the experience of the household 
head in agriculture, farm size, and having agriculture as 
the sole source of revenue or not. Experience in agri-
cultural activities is positively associated to climate 
change perception (Chisale et al., 2022; Lokonon & 
Mbaye, 2018). Lokonon & Mbaye (2018) found that 
climate change perception is negatively related to 
household size. As for the formal education level, it is 
found playing a paramount importance in climate 
change perception (Chisale et al., 2022; Fosu-Mensah 
et al., 2012; Silvestri et al., 2012). The gender of the 
household head can influence the likelihood of perceiv-
ing climate change (Chisale et al., 2022; Fosu-Mensah 
et al., 2012; Maddison, 2007). Farm size is also hypoth-
esized to affect climate change beliefs. Indeed, assets 
and wealth may influence climate change perception 
(Silvestri et al., 2012; Fosu-Mensah et al., 2012; Der-
essa et al., 2011).  

This study aims to investigate farmers’ beliefs on the 
causes of climate change. Specifically, this paper anal-
yses (i) farmers’ beliefs on the causes of climate change 
and (ii) the determinants of these beliefs in the context 
of the Sudan Savannah Zone of Benin. 

2. Material and methods 

2.1. Study area 

This study focuses on the Sudan Savannah Zone of 
Benin located in the Northern part of the country. The 
primary data used in this paper were collected in three 
communes (Boukoumbe, Ouake and Banikoara). The 
area is characterised by a rainy season and dry season. 
Generally, the rainy season is from May to November 
in the study area. The annual rainfall in the study area 
is about 780 mm and the number of annual rainy days 
is about 45 days. The three communes received seven 
months of rainfall with a peak period in June. The tem-
perature is generally warm in these communes ranging 
between 28º C and 34º C with a relative humidity be-
tween 65% and 94%.  

The survey covers six communities within the com-
munes, namely Dikouteni, Koumagou, Gomparou 
Peulh, Sampeto, Kakpala and Kawado (Figure 1). The 
selection of the communes was based on the following 
criteria: (i) level of vulnerability to climate change, (ii) 
perceived levels of demonstration/application/use of 
indigenous knowledge, and this is due to farming meth-
ods and farming systems practiced (mechanization and 
irrigation are not available), (iii) accessibility for the 
survey. According to MCVDD (2014), West Atacora 
Zone (Boukoumbé) and North Donga (Ouaké) are vul-
nerable to climate change. Alibori (Banikoara) is less 
vulnerable to climate change. 
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Figure 1. Map of the study area illustrating the surveyed communities / Carte de la zone d'étude montrant les localités 

enquêtées 
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2.2. Research units and sampling 

The sample consisted of 60 smallholder farmers se-
lected randomly in six villages (10 smallholder farmers 
each). This helped also to record the entire interview 
and take pictures. 

2.3. Data and variables 

Data was collected from 28th August to 4th September 
2017. It was a digital survey conducted with KoboCol-
lect. For the administration of semi-structured ques-
tionnaires, we used two enumerators who are agricul-
tural economists. Sixty semi-structured questionnaires 
were administered to smallholder farmers. The col-
lected data included socioeconomic characteristics 
such as age, gender, household size and questions on 
climate change beliefs: What do you think about cli-
mate change in regard to natural changes, human activ-
ities and the anger of God or gods? The response of the 
farmer is among the list: climate change is occurring, 
and is caused mostly by human activities; climate 
change is occurring, and is caused equally by natural 
changes in the environment and human activities; cli-
mate change is occurring, and it is caused mostly by 
natural changes in the environment; there is not suffi-
cient evidence to know with certainty whether climate 
change is occurring or not; climate change is occurring 
and is due to God or gods anger and; climate change is 
not occurring; others (specify). 

The dependent variable contains four categories 
characterising farmers’ beliefs on climate change (Fig-
ure 2). These are Gods anger, Natural changes in the 
environment, Human activities and Natural changes in 
the environment as well as to human activities. This pa-
per captures assets and wealth through farm size and 
having agriculture as the sole source of revenue or not. 
The age and the ethnic group of the household head are 
included in the set of explanatory variables as they have 
the potential to influence beliefs on climate change. For 
instance, experience in life (captured by age) may shape 
farmers’ beliefs on climate change and the customs re-
lated to land tenure vary across ethnic groups and there-
fore, ethnic group can influence the formation of beliefs 
on climate change. 

2.4. Model 

In this paper we are interested in estimating the like-
lihood that a farm household will belong to a certain 
category of beliefs on climate change. Climate change 
beliefs were measured through a four-category question 
that measures belief about the causes of climate change.  

Being a female leads one to believe that global 
warming is primarily caused by human activities as op-
posed to men (McCright, 2010). Moreover, older peo-
ple tended to believe that the causes of global climate 
change are natural (Heath et al. 2006). So, the determi-
nants of farmers’ beliefs on the causes of climate 

change are gender and age. One can see that in the lit-
erature it is difficult to find out more determinants of 
farmers’ beliefs on the causes of climate change. This 
study is an attempt to fill in this gap by checking if the 
variables determining the perceptions of farmers on the 
causes of climate change are the same in the case of the 
beliefs. 

In the light of the literature on the determinants of 
farmers’ perception on the causes of climate change , 
the independent variables included in the estimations 
(e.g., Chisale et al., 2022; Lokonon & Mbaye, 2018; 
Debela et al., 2015; Fosu-Mensah et al., 2012; Silvestri 
et al., 2012; Deressa et al., 2011; Maddison, 2007) are: 
the gender of the household head, the age of the house-
hold head, the ethnic group of the household head, the 
size of the household, the experience of the household 
head in agriculture, farm size, and source of revenue. 

Experience in agricultural activities is positively as-
sociated to climate change perception (Chisale et al., 
2022; Lokonon & Mbaye, 2018). Lokonon & Mbaye 
(2018) found that climate change perception is nega-
tively related to household size. In contrario, large 
households may be forced to divert part of the labour 
force to off-farm activities in an attempt to earn income 
in order to ease the consumption pressure imposed by 
large family size (Yirga 2007). Then household size is 
positively related to the perception of adapting to cli-
mate change. 

The variable education level of the household is a de-
terminant of climate change perception (Chisale et al., 
2022; Fosu-Mensah et al., 2012; Silvestri et al., 2012). 
The gender of the household head influences the likeli-
hood of perceiving the cause of climate change 
(McCright, 2010; Fosu-Mensah et al., 2012; Maddison, 
2007). Farm size is also hypothesized to affect climate 
change beliefs (Wheeler et al., 2013). Indeed, assets 
and wealth may influence climate change perception 
(Silvestri et al., 2012; Fosu-Mensah et al., 2012; Der-
essa et al., 2011). These positive and negative associa-
tions do not provide conclusive evidence in the context 
of the determinants of beliefs on climate change causes. 
They merely highlight the possible association between 
these variables and beliefs on climate change causes. 

Climate change beliefs is of paramount importance 
in conducting agricultural activities owing to the rain-
fed nature of agriculture in Benin, including the Sudan 
Savannah Zone of Benin. Indeed, farmers will take ap-
propriate adaptation measures with regards to their be-
liefs on climate change (Arbuckle et al., 2013; Wheeler 
et al., 2013; Haden et al., 2012). A rational farm house-
hold 𝑖  will conceptualize her/his beliefs on climate 
change with respect to her/his characteristics, X𝑖 . 
These characteristics include those that are internal to 
the household such as the gender, the age, the education 
level of the household head, the size of the household, 
farm size, the ethnic group, and source of revenue. In 
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this paper, four types of beliefs about climate change 
are considered: (i) climate change is due to natural 
changes in the environment, (ii) climate change is due 
to natural changes in the environment as well as to hu-
man activities, (iii) climate change is due to God or 
gods anger, (iv) climate change is due to human activi-
ties. Therefore, the dependent variable contains four 
categories, and there is no natural order between these 
four categories of beliefs. Thus, it is not possible to rank 
these four categories of beliefs. 

Thus, the empirical model to be estimated is speci-
fied as follows: 

𝑌𝑖 = X𝑖
′𝛽 + 𝜇

𝑖
    (1) 

where 

𝑌𝑖 =

{
 
 

 
 

1 𝑖𝑓 Natural changes in the environment
2 𝑖𝑓 Natural changes in the environment as well as 

to human activities
3 𝑖𝑓 gods anger

4 𝑖𝑓 Human activities

    (2) 

 

𝜇𝑖 is the error term which is independently and identi-
cally distributed. Because the dependent variable is cat-
egorical and there is no natural order between the cate-
gories, (1) should be estimated by a multinomial prob-
ability model (e.g., multinomial logit and multinomial 
probit models). The paper opts for a multinomial logit 

model which is an alternative to the multinomial probit 
model. The multinomial logit model relaxes the inde-
pendence restrictions built into the multinomial probit 
model (Greene, 2012). 

3. Results and discussion 

3.1. Farmers’ beliefs on climate change 

Table 1 presents a detailed description of the inde-
pendent variables and their descriptive statistics. Figure 
2 presents farmers’ beliefs on climate change. The re-
sults indicate that 33.33% of the farm households be-
lieved that climate change is due to human activities. 
This result confirms the findings that the belief in an-
thropogenic causes of climate change is a major deter-
minant of risk perception (Lee et al. 2015; Saleh Safi, 
et al. 2012; McCright, 2010). 

About one-third (31.67%) of farm households also 
considered climate change as a natural phenomenon. 
More than one-fifth (21.67%) of them believed that cli-
mate change is due to God or gods anger, while the re-
maining 13.33% attributed climate change to both hu-
man activities and to natural changes in the environ-
ment.  

 

Table 1. Independent variables and descriptive statistics / Variables indépendantes et statistiques descriptives 

Variables Description Mean Std. dev. Minimum Maximum 

Gender  Dummy variable (1 if Male and 0 if female) 0.95 0.22 0 1 

Age In years 43.82 13.74 20 80 

Ethnic group      

Bariba ethnic group Dummy variable (1 if yes and 0 if no) 0.18 0.39 0 1 

Lokpa ethnic group Dummy variable (1 if yes and 0 if no) 0.32 0.47 0 1 

Others ethnic group Dummy variable (1 if yes and 0 if no) 0.50 0.50 0 1 

Household size In number of persons 11.18 7.29 3 35 

Experience  In years 24.82 14.38 0 73 

Farm size In ha 5.63 5.93 0.75 30 

Agriculture as the only 
source of income 

Dummy variable (1 if yes and 0 if no) 0.52 0.50 0 1 
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Figure 2. Farmers’ beliefs on climate change causes / Croyances des agriculteurs sur les causes du changement climatique 

 

Therefore, the surveyed farm households have be-
liefs that are somewhat consistent with scientific 
knowledge on climate change. However, these findings 
suggest only 13.33% of them have beliefs which are in 
line with scientific knowledge on climate change; as 
mainly due to anthropogenic GHGs (Pörtner et al., 
2022), while those believing that it is due to human ac-
tivities are not far from this scientific knowledge.  

It is striking that more than one-fifth of the farm 
households attributed climate change to God or gods’ 
anger, which means that the actions they will undertake 
to mitigate the adverse effects of changes in climate 
may differ from those of their counterparts (O’Neil, et 
al. 2022; Yegbemey, et al. 2020). 

3.2. Determinants of farmers’ beliefs on climate 
change 

The estimation results of the multinomial logit model 
of the determinants of farmers’ beliefs are presented in 
Table 2 with “climate change due to human activities” 
as the reference category. The model is overall signifi-
cant and passes all the diagnostic tests. The findings re-
veal that the gender of the household head, the ethnic 
group of the household head, and the household size are 
significantly related to climate change beliefs. The like-
lihood of believing that climate change is attributable 
to natural changes compared with believing that climate 
change is due to human activities decreases with house-
hold size. The relative risk ratio was 0.88 and was sig-
nificant at a threshold of 0.10. Keeping all other varia-
bles constant, if the household size increases one unit, 
the head of household is 0.88 times more likely to be-
lieve that climate change is Natural changes in the en-
vironment as compared to the belief that climate change 
is due to human activities (a 12% lower risk ratio or 
odds). Similarly, the likelihood to believe that climate 
change is attributable to God or gods anger compared 
with believing that climate change is due to human ac-
tivities decreases with household size. This result is in 
line with that of Lokonon & Mbaye (2018) relative to 

the association between household size and climate 
change perception. In the case of climate change beliefs, 
this is a new relationship that has not been discussed in 
previous literature: the relationship between household 
size and beliefs in climate change. 

Having a male head in the household increases the 
likelihood of believing that climate change is caused by 
natural changes in the environment compared to con-
ceptualizing climate change as due to human activities. 
Similarly, the gender of the household head (having a 
male household head) increases the probability of be-
lieving that climate change is caused by God or gods 
anger compared to thinking that it is due to human ac-
tivities. This finding is not in line with that of McCright 
(2010) who found that a greater percentage of women 
(64%) than men believe that global warming is primar-
ily caused by human activities. 

 Farmers’ beliefs about climate change are also re-
lated to the ethnic group of the household head. For ex-
ample, individuals belonging to the Lokpa ethnic group, 
as compared to the Bariba ethnic group, are more likely 
to attribute climate change to natural changes in the en-
vironment compared to believing that it is due to human 
activities, with the relative-risk ratios being significant 
at the 5% level of significance. This insight aligns with 
previous studies that have emphasized the influence of 
spiritual beliefs on climate change perceptions (Chisale 
et al., 2022; Saleh Safi, et al. 2012). According to Chi-
sale (2022), the presence of the believers in the cultural 
and spiritual causes of climate change presents a chal-
lenge to mobilize them toward implementation of cli-
mate intervention measures and forest management in 
Malawi. Saleh Safi (2012) assessed rural Nevada and 
climate change perception and found ethnic group as an 
important factor of individual socioeconomic vulnera-
bility. In the case of climate change beliefs, this is a new 
relationship that has not been discussed in previous lit-
erature: relationship between ethnic group of the house-
hold head and beliefs in climate change. 
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The remaining variables such as experience, farm 
size, having agriculture as the only source of income 
and age do not significantly affect farmers’ beliefs on 
climate change. The result of the last variable is surpris-
ing, as Heath (2006) found that older people tended to 
believe that the causes of global climate change are nat-
ural using the correlation method. One limitation of this 
paper is the lack of inclusion of religion as an independ-
ent variable. However, Haluza‐DeLay, (2014) suggests 
the potential utility of religions engaging the issue of 

human-induced climate change can be compromised by 
the perception that religious beliefs are often in conflict 
with scientific understanding. Those following modern 
religion believe on climate change, because both cli-
mate change and the religions modern concepts, but an-
imists are expected to not believe or to think that it is 
God made, because of their traditional knowledge. 

 

 

Table 2. Multinomial logit model estimation of Farmers’ Beliefs on Climate Change (reference category: Human activities) 
/ Estimation par modèle logit multinomial des croyances des agriculteurs sur le changement climatique (catégorie de 

référence : Activités humaines) 

Variables Coefficients Relative-risk ratios 

 Natural changes in 
the environment as 

well as human 
activities 

Natural changes 
in the 

environment 

God or 
gods 
anger 

Natural changes in 
the environment as 

well as human 
activities 

Natural changes 
in the 

environment 

God or gods 
anger 

Gender 
(Reference 
category: 
Female) 

-0.11 15.00*** 14.79*** 0.90 3260414*** 2646883*** 

 (1.80) (1.71) (1.56) (1.61) (5583236) (4131816) 

Age -0.08 -0.04 -0.02 0.93 0.96 0.99 

 (0.06) (0.05) (0.06) (0.05) (0.05) (0.6) 

Ethnic group (Reference category: Bariba ethnic group) 

Lokpa ethnic 
group 

2.33 4.48** 18.13*** 10.34 88.04** 7.44e+07*** 

 (2.32) (1.79) (2.17) (24.03) (157.84) (1.62e+08) 

Others ethnic 
group 

0.01 2.57** 15.69*** 1.02 13.07** 6526782*** 

 (1.69) (1.19) (1.56) (1.71) (15.52) (1.02e+07) 

Household size -0.03 -0.13* -0.22** 0.97 0.88* 0.81** 

 (0.08) (0.08) (0.10) (0.07) (0.07) (0.08) 

Experience  0.08 0.08 0.10 1.09 1.09 1.10 

 (0.07) (0.06) (0.07) (0.08) (0.07) (0.07) 

Farm size -0.21 0.13 0.04 0.81 1.14 1.04 

 0.25 (0.10) (0.19) (0.21) (0.11) (0.20) 

Agriculture as 
the only source 

of income 

1.53 0.24 0.51 4.64 1.27 1.67 

 (1.18) (0.94) (1.07) (5.48) (1.19) (1.78) 

Constant 0.44 -1.99 -16.36*** 1.56 0.14 7.87e-08*** 

 (1.18) (1.52) (2.60) (3.85) (0.21) (2.05e-07) 

Observations 60 Prob > chi2=0.00 Pseudo R2=0.25  

Note: Robust standard errors in parentheses. *, **, *** indicate statistical significance at the 10%, 5%, and 1%, respectively. 
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4. Conclusion and policy implications 

Due to the importance of climate change beliefs in 
shaping adaptive measures, this paper investigated the 
extent of these beliefs as well as the factors associated 
to them in the Sudan Savannah Zone of Benin, a region 
heavily reliant on rain-fed agriculture, using a multino-
mial logit regression. The findings paint a diverse pic-
ture: 33.33%, 31.67%, 21.67%, and 13.33% of the farm 
households believed that climate change is due to hu-
man activities, to natural changes in the environment, 
to God or gods anger, and to both human activities and 
natural changes in the environment, respectively.  

The analysis unveiled intriguing associations: cli-
mate change beliefs are related to the gender and the 
ethnic group of the household head, and household size. 
In a striking contrast, male-headed households are more 
likely to attribute climate change to natural phenomena 
or divine intervention compared to their female-headed 
counterparts. Similarly, the Lokpa ethnic group and 
others ethnic groups, exhibited different beliefs com-
pared to the Bariba ethnic group. However, household 
size was found to decrease the likelihood to believe that 
climate change is due to natural or divine causes com-
pared to believing that it is due to human activities.  

Armed with this knowledge, it becomes imperative 
to disseminate information that climate change is 
largely a consequence of anthropogenic greenhouse 
gases (from human activities). This can enable those 
that believed that climate change is attributable to nat-
ural changes in the environment to be consistent with 
the scientific knowledge on the causes of climate 
change as found as the IPCC (Pörtner et al., 2022). This 
crucial information should be tailored to reach those 
who attribute climate change to natural changes or di-
vine will, as they might otherwise rely solely on prayers 
and sacrifices as adaptation measures, overlooking 
practical and scientifically-supported strategies. 

Moreover, special attention must be given to raising 
awareness among male-headed households, the Lokpa 
and other ethnic groups regarding the actual causes of 
climate change, fostering a deeper understanding and 
potentially transforming their adaptive approaches. Fu-
ture research may probe deeper into the link between 
farmers’ beliefs on climate change and adaptation deci-
sions, as well as exploring innovative methods for com-
municating climate science to diverse audiences. 
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