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ARTICLE INFORMATION ABSTRACT
Received: 08 September 2021 The objective of this study is to analyze the influence of farmers' perceptions on the
Accepted: 05 October 2021 decision to adapt to climate change in the Sudano-Sahelian zone of Cameroon. Based
Published: 25 October 2021 on a random draw from 721 farm households. This research shows that 98.6% of
DOI: 10.32996/jhsss.2021.3.10.3 respondents in the study area reported having observed significant changes in climatic
conditions. In addition, 89% of farmers have adopted at least one strategy to deal with
KEYWORDS these changes. Heckman's model shows that pessimistic perception about future
climate precedes farmers' decision to adapt to climate change. The results also show
Climate change; Index perception; that gender, membership of a farmer organization, religious beliefs, age, and sources
decision to adapt, Heckman probit of information are the main determinants of producers' perception and decision to
method (selection effect control) adapt to climate change.

1. Introduction

Africa is subject to a highly unpredictable climate. This situation weakens the agricultural systems which no longer respond to
actual climate pressure (Yegbemey et al, 2014). Kurukulasuriya et al. (2006) have already brought light on the vulnerability of
agriculture to climate change in Africa, exacerbated by the high dependence of economies on agriculture and the relatively low
adaptation capacity (Lack of infrastructures, Low incomes) of the population.

Facing the acceleration and intensification of socio-economic and environmental changes, the adaptation of the African
agricultural system is even more crucial (Moran, 2000). Climatic change is inevitable in the short run and the principal political
option to reduce the negative impact of climatic changes is an adaptation (Adger et al.,, 2003; Kurukulasuriya et Mendelsohn, 2008;
Reilly, 2011). According to Mendelsohn et al. (1994), farmers will be seriously affected if they do not react to new climatic conditions
by adopting adaption strategies

In Cameroon, agriculture generates, in average years, 22% of Gross Domestic Product (GDP) and contributes more than 55% in
trade dealings, provides more than 50% of raw materials to industries, and is the principal source of revenue and employment of
the active population (World Bank 2003, 2007; DSDS, 2005). Agriculture which is still mainly rainfed and carried out by smallholders,
therefore, remains largely dependent on climatic variations.

The research work carried out in 2015 in the context of national adaptation to climatic change (MINEPDED, 2015), shows that in
Cameroon, the average rainfall from the period of 1981-2000 is 20 to 40% lower than that of the period 1961-1980. We can observe
a regression in precipitation since 1960 of about -2.2% by decade (giving about 3 mm at least each month), and shortening the
duration of the rainy season in the countries. A global increase in temperature has been observed those recent years. Rapid rates
of increase are recorded in March, April, and May with 0.19° by decade. In the sudano-sahelian zones, the rates of a rapid rise in
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temperature are recorded in December, January, February, September, October, November, with rates being 0.2-0.4° by decade
(PNUD, 2008).

Research works (Molua, 2002, 2006, 2008), show that the agriculture in Cameroon shall be highly affected by climatic change.
These results are in line with those of Ouedraogo (2012) et Jeder et al (2013) in Burkina Faso, Da Silva (2009) in Canada,
Mendelsohn et al. (1994) in the US.

This situation obliges farmers to develop adaptation strategies in order to preserve their means of subsistence. The majority of
research on the determinants of adaptation to climatic change lay emphasis only on the demographic and socio-economic
characteristics of farmers. However, according to Maddison (2007), Gbetibouo (2009), and Yegbemey et al, (2014), adaptation is a
result of both perceptions of the evolution of climate and demographic and socio-economic characteristics. It is important that
research should also take into consideration the perception of producers of the said climatic change. This article has as objective
to describe simultaneously the perception and adaptation of farmers to climate change in the sudano-sahelian zone of Cameroon.
This article is organized as follows: Section | is the introduction; section Il examines the literature review on perception and the
adaptation of farmers to climatic changes; section Ill presents the methodology and empirical model; section IV presents the results
and Section V presents the conclusions and the implications in terms of public policy.

2. Literature Review

The notion of risk perception emerged in the late 60s during the anti-nuclear protest movements in the United States between
the « objectives » risks of experts and the « perceived or subjective » risks of laymen (Finucane et al,, 2000; Slovic, 1992; Slovic et
al., 1979). Experts used to address risk through potential consequences and the probability of occurrence (Marris, 2001). For the
laymen, qualitative dimensions varied their perception, their vision composed of believes, value scales, etc. (Rowe et Wright, 2001).
Then the dichotomy between the risk perceptions of experts and laymen fades (Starr, (1969) cited by (Heitz, 2009)) with the
evolution of research on perception, notably through the integration of methods and concepts from the social sciences. This made
it possible to integrate risk managers the integration of risk managers (an important link in the communication and information
between the “experts” and “laymen”) and all the actors (individuals, communities) directly related to any risk into research
investigations. Perceptions were no longer seen as distortions but as representations of a reality influenced by many factors
inherent to individuals (Kouabenan et al,, 2007; Marris, 2001), regardless of their field of action. We then find the notions of belief
(Douglas, 1967; Douglas et Wildavsky, 1983; Kunreuther et al,, 1988) and responsibility used in the cultural or psychometric theories
of classification of perceptions. In many studies, perception links individual judgment of risk and action (O'Riordan (1986), in others,
perception goes beyond the individual, it is a social and cultural construction that integrates values, symbols, history and ideology
(Sjéberg et al., 2004).

According to Van Den Ban and Hawkins (1996), perception is a process by which an individual receives information and stimuli
from his environment and transforms them into conscious psychological acts. Two types of perception are distinguished in the
human perception model: psychic perception related to the psychological situation of the individual and the sensory perception
that is related to the senses (Yegbemey et al.,, 2014). Psychological perception is a function of functional factors such as experiences,
notions of values, expectations, needs, opinions and socio-cultural norms. (Van Den Ban et al, 1994). Sensory perception depends
on structural factors which our five senses (sight, taste, smell, hear and touch).

This model of analysis is applied as well to climate change, given that farmers do not adapt directly to the change in question but
according to the manner in which they conceived and perceived. Climatic change is just a stimuli where the visible response is
adaptation. Adaptation is a response to observable change responding to forces or perturbations such as climatic change (Smithers
et Smit, 1997), an increase in the prices of fertilizers etc. In this perspective, the ultimate goal of adaptation to climatic change will
be to moderate the negative impact of this change, to confront its consequences and eventually benefit from its new opportunities
(Adger et al,, 2003).

With the perception of climatic change being an observed stimulus, the adaptation decision of farmers will be a reasoned process.
This leads us to the theory of reasoned action developed by Fishbein et Ajzen (1975). According to this theory, the strategy adopted
by the producer will be determined by his behavioural intention to adopt.

With these theoretical considerations, the main hypothesis according to which the adaptation of the producers given the stimuli
such as climatic change is only coherent regarding their conception and perception

3. Methodology

3.1 Study area and data

The data was obtained from an interview using a sample size of 721 agricultural exploitations in the North and Far North regions
of Cameroon. This survey was sponsored by the Institute of Agricultural Research for Development (IRAD) of Garoua, under “C2D
agro-system’s” project, and carried out from July to September 2014. It includes a questionnaire composed of open and closed
questions which allows us to categorize farms according to socio-economic characteristics (age, level of education, the main
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activity of the family head, family size, surface area, etc.); production systems, (agricultural inputs, equipment, and labor force used);
socio-institutional environment of the exploitation (access to loans, access to vulgarization, etc.); the perception of the exploitation
leaders of climatic change and finally the different adaptation strategies to climatic risk.

We are now moving to a agro-ecological zone realized by Dugué et al. (1994). This zoning took into consideration the physical
characteristics (climate and soil), demographical (density and population movement), the potentials and constraints, level of
agricultural equipment, cultures in the regions, type of soils, and economic criteria (presence of markets, accessibility). This zoning
culminated in seven (07) sub zones. In function of security dispositions and action zones of the project, four out of the seven zones
were retained. In each of the chosen zone, a sample of 200 farms was obtained by random draw.

Figure 1. Agro-ecological zoning of the Northern and Far North Regions in Cameroon
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The reject rates for questionnaires are 7, 5% and 10, 5% 17% and 4, 5% respectively in the MOWO, SIRLAWE, ZERA and SANGUERE
territories. It involves incomplete questionnaires, doubtful answers given by interviewees and finally the farmers not having as the
main agricultural activity. The second one constituted only 5.2% of the sample and was thus rejected.

Table | : Results of the interview

MOWO SIRLAWE ZERA SENGUERE
Questionnaires administered 200 200 200 200
Questionnaires 721 185 179 166 191
retained 90,13% 92,5% 89,5% 83% 95,5%

Source : author's calculations using interviews ran in 2014

3.2 Treatment of perception data: Calculation of the perception index of climatic change in the sudano-sahelian zone

The calculation of the risk perception indices has been under many research studies (Glatron et Beck, 2008; Kunreuther et al., 1988;
Lindell et Barnes, 1986; Slovic et Peters, 2006). We have been inspired by the psychometric paradigm which defines important
factors to be integrated in estimation of indices. This method was also chosen because it provides a good translation of the
representations that are qualitative data into quantitative data. The choice of our variables was based on the works of Kahneman
et Tversky (1979). According to the psychometric paradigm, the evaluation of the perception was made thanks to notation scales
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fixed around nine dimensions permitting quantitatively translate the representation of a risk by the sampled individuals. Therefore,
we have a voluntary character of risk-taking, the immediate effect of risk, the knowledge of risk, its controllable or reducible
character, its recent character, its chronic or permanent character, the threat it represents, and its potentially catastrophic character
(Sjoberg et al,, 2004; Slovic, 1992).

The data collected does not permit us to consider the set of factors presented in the literature. In addition, the nature of risk
requires us to ignore certain factors such as: the voluntary or suffered nature of the risk and the recent nature of the risk. Indeed,
the climatic phenomenon is general and automatically applies to all people living in the same agro-ecological zone. Moreover,
climate change is continuous and therefore cannot be analyzed as one-off phenomenon. However, on the basis of this literature,
we identified two major groups of factors which seem necessary in the realization of our objectives. So we have:

® The knowledge of risk: evaluated amongst others by the level of information on the evolution of the climatic
phenomenon.

The question «according to you, what are the major changes that in the last 10 years in the climate of the zone?», permits the
surveyed to directly express their knowledge of the climatic parameters of the zone. This is an open question and the answers are
debatable and requiring re-coding.

We do not wish to highly intervene in the adaptation of the discussion so as to minimize any bias with respect to re-coding.

We chose to use a semantic grouping because individuals do not always use the same terms to express the same idea. This
question enables the surveyed to reveal his optimistic or pessimistic vision of climate. For example, the recognition of an increase
in temperature indicates a state of mind where surveyed sees the future climate. Besides, many other questions permitted to
measure the knowledge on the variability of climate through the beginning and end of the rainy season as well as a Spatio-
temporal variability of precipitations.

® The threat it represents and its chronic character

It measured among others by the apprehension that the population has on the consequences of the climatic phenomenon. The
answers of the farmers with respect to the consequences of climatic change materializes the supportable or not-supportable
character of climatic risks. The threat of climatic change necessitates the examination of the questions related to the consequences
of climatic change on the social activities. Also, the “climate pessimists” hold that climatic change negatively influences activities.
However, all responses which indicate a negative influence on the farmer’s activities indicate the pessimism of the investigation
given the climatic change.

Based on the study of Kahneman et Tversky (1979), we will define the necessary variables in the construction of our index. The
methodology of construction of the composite indicator of perception of climatic change is based on the inertia approach with
the help of multidimensional analyses. The choice of this technique is due to the fact that it permits to eliminate as much as
possible arbitrary in the calculation of a composite indicator. The technique of factorial analysis which is more adapted in our case,
is that of multiple correspondence analysis since all the variables are qualitative.

In order to generate the indexes of perception of climatic changes, we will proceed to the realization of ACM on the set of available
and pertinent variables which characterize climatic changes as well as their consequences on the zone of study. To ameliorate our
indicator, we shall proceed to the reduction of the number of variables resulting from the first ACM following a certain number of
criteria. The principal criteria is that of ordinal consistence on the first factorial axe (COPA). This property consists of a partial
indicator having its ordinal structure respected by the coordinates of its modalities on the first factorial axle. The realization of a
second ACM with the remaining variables permitted to ameliorate the explicative power of the first factorial axle for the COPA
principle was respected. Finally, we constructed from the results of the second ACM the composite indicator of perception of
climatic changes with respect to the inertia approach.

3.3 Processing of adaptation data

After the questions related to perception, a series of two questions were used to define the variable « adaptation to climatic
change ». The first question was: « Have you taken some measures to reduce the negative effects of climatic change on your
activities? ». Afterwards, the strategies developed in the framework of adaptation to climatic change were reviewed through the
question: "If yes, did you adopt one of the following measures?”

3.4 Choice of model

The Logit and Probit models are commonly used to analyze the choice of determinants or the decision of the producers to carry
out adjustments or modifications (Gbetibouo, 2009; Hassan et Nhemachena, 2008; Maddison, 2007). According to the nature of
the dependent variable, the multinomial models are equally used. These models are presented in the general form as follows:
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(1) A; = fZ, Where A; and Z; Represent the decision of adaptation of farmer i and a set of demographic and socio-economic
characteristics of the same farmer i respectively. While considering the hypothesis of the relationship perception-adaptation, the
simplest manner of integrating the perception of producer (P) in the previous model is expressed as:

@ Ai=fZ,p

However, still on the theoretical framework, perception appears as an endogenous variable (depends on a certain number of
individual characteristics). The estimation of the second equation presents endogenous bias. In these conditions, the specification
of two distinct models, that is to say an adaptation model (equation 3) and perception model (equation 4) appear as an alternative
that will reduce the estimation bias:

3) A =fZ
(4) P=fY

Where Y; represents a set of demographic and socio-economic characteristics of the same farmer i; who could be identical or
different from Z; .

This new formulation which reduces the endogeneity device related to perception does not take into account the hypothesis
according to which adaptation of farmers face with stimuli such as climatic change. According to Maddison (2007), perception is
a prerequisite to adaptation. In other words, you need to perceive before adapting. The problem of endogeneity is no longer
posed rather the problem of selection. Also as proposed Maddison (2007), (Gbetibouo, 2009) et (Yegbemey et al., 2014) a selection
model like the Probit of Heckman model permits to better exploit the adaptation decision of farmers in relation with their
perception. By so doing, the general model becomes:

(5) A;=fZ; Ifandonlyifs P, = fY; >0

The defined form is based on two sub-models: output or adaptation model where the dependent variable is adaptation (A) and
the selection model where the dependent variable is perception (P). Considering j, the demographic and socio-economic
characteristics related to farmer capable of determining its adaptation decision (noted characteristicsZ;;) on one hand and j'
demographic and socio-economic characteristics related to the same farmer | and is susceptible of determining its perception
(noted characteristicsY;;) on the other hand, the resulting economic model is:

(6)a; = a0 + ¥ a; Z;; + u;sietseulementsip; = B0+ X0 Bjr yijr +v > 0

In this model, a; the adaptation decision (1 = adapt; 0 = do not adapt) of farmer i and P; its perception defined as a silent
dichotomy variable (1 = perceive ; 0 = do not perceive) ; o and B are variables to be estimated; finally, u and v are the errors terms.
Equation (6) becomes:

(7) A=aZ+UP=BY+V

where Z is a j-vector of the demographic and socio-economic characteristics which could influence the adaptation decision, Y is a
j-vector of the demographic and socio-economic characteristics which could determine perception, U and V are the error terms
following the normal distribution independently from X and Y, and A and P are linked by the selectivity link A if P > 0. Also, the
dependent variable A is defined as:

(8) A is observed if P > 0 A is lacking data if P <0

From these observations and specifications, the farmers’ characteristics such as the possession of a secondary activity, the number
of agricultural assets per household, experience in agriculture, ownership right over the exploited land, access to loans,
membership in an organization and contact were introduced in the adaptation model, and experience in agriculture, sex,
educational level and membership in a farmers organization were introduced in the perception model. In our empirical model, the
dependent variable of the selection model is a binary variable and indicates if the farmer has a pessimistic or optimistic perception
of climatic parameters in the zone. In order to render the scores in the dichotomy form, we will start from non-normalized scores.
The dependent variable of the result equation is also binary and indicates if the farmer decides to adapt or not after perception.
Table II: Presentation of the variables of the model
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Variable Types Modalites Frequency [Expected signs
Adaptation model (output modele)
. : . 0=No; 11.10
Adaptation choice Dichotomous
1= Yes 88.90
o . No =0; 38.83
Secondary Activity Dichotomous +
Yes =1 61.17
1: less than 30 years old; 16.37
Age 2: Age between 30 and 50; 54.09 t
3 : Age over 50 29.54
0= Poor (less than 500,000) 61.03
Wealth level - +
1= Rich (more than 500000) 38.97
0= informal; 27.05
Information source Dichotomous +
1= formal 72.95
Member of farmer| . No=0; 79.06
. Dichotomous +
organisation (POs) Yes = 1 20.94
1= semi-arid; 67.27
Area 2= subhumid ; 23.86 +
3= peri-urban 8.88
No=0; 61.03
Education Dichotomous - - +
Yes= 1 (having attained at least secondary) 38.97
Modeéle de perception (modéle de sélection)
) ) 0= pessimistic ; 61,58
Perception Dichotomous —
1= optimistic 38.42
. 0= No; 24.55
Religious belief Dichotomous -
1= Yes 75.45
0= Women ; 10.12
Sex Dichotomous +
1= Man 89.88
) i No =0; 61.03
Instruction Dichotomous - +
Yes= 1 (having reached at least secondary) 38.97
1: less than 30 years old;
Age 2 : Age between 30 and 50 +
3 : Age over 50
Member of farmer| . No =0, 79.06
L Dichotomous +
organization (POs) Yes= 1 20.94
. . 0= informal; 27.05
Information source Dichotomous +
1= formal 72.95
No =0;
Secondary Activity Dichotomous +
Yes =1

4. Results and Discussion

4.1 Perception of climatic change

Source : Data from our survey, 2014.
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® The knowledge of risk : evaluated amongst others by the level of information on the evolution of the climatic
phenomenon.

This permits us to realized that climatic change is not only observed by the researchers because for more than two decades now
the population has noticed a certain « deregulation » in the normal order of things as it was in the past. About 98.6% of the
research carried out in the zone confirm to have noticed a considerable modification in the climatic conditions of the zone. These
changes are seen locally through the indicators conceived by the farmers so as to establish a reference framework as presented in
the following table.

Table llI: Perception of modifications of certain parameters.

Yes (%) No (%)
Temperature increase 54 46
Decrease in the number of rain days 69,80 31,20
Increasing the length of the dry season 72 38
drying up of wells 8 92
Floods 20 80

Source : Data from our survey, 2014.

The 69.8% of the agricultural areas we interviewed had perceived changes through a reduction in the number of days rainfalls
throughout the rainy season.

For some who haven perceived climate changes, these modifications are at the level of the raining season by: /) a late onset of the
rainy season (71.71%) and an early end (55.89%). 54.09% of farmers think that the rain is poorly distributed during the rainy season
leading to dryness. Equally, 46.19% of the investigations declares a bad spatial distribution of rain in the land.

Table IV : perception of beginnings and end of rainy season
Can you appreciate the Spatio-temporal distributions of precipitation?

Better distributed (%) Poorly distributed (%)

Spatial distribution of rainfall 53,81 46,19
Temporal distribution of précipitations 45,91 54,09
Can you specify the trend of the beginning and the end of the rain season?

Earlier (%) No change (%) Later (%)
Start of the rain season 23,02 5,27 71,71
End of rain season 55,89 5,55 38,56

Source : Data from our survey, 2014.

Generally, the analysis of these results permits us to see that in the study zone, there exist a deregulation in the starts and end of
seasons having as consequences the reduction of the raining season and the extension of the dry season.

® The threat it represents and its chronic character.

Given the heterogeneity of the physical environment, the incidences differ from one topography to the other and the vulnerability
of different units of the landscape depends on the degree of their exposure to climate. This heterogeneity of the physical
environment as well-conditioned the distribution of the resulting effects and affected persons as we present in the following table.

Table V : Perception des conséquences des changements climatiques
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In your opinion, what is the impact of climate change on the following events?

Decreases (%) No change (%) Increases (%)

Drought 19 14 66

Drought severity 19,83 12,07 68,07
Flood 43,41 8,88 47,71
Epizootic 45,63 14,29 40,08
Epidemics 36,48 19,56 43,97
Crop failure 34,40 19,42 46,19
Animal water deficiency 30,24 21,91 47,85
Insufficiency of family water 32,18 20,39 47,43
Food shortage 31,35 18,31 50,35
Conflicts 22,19 22,88 54,92
Insecurity 27,32 17,89 54,79
insect growth 36,75 14,15 49,10
the increase of rodents 40,08 14,15 45,77

Source: Data from our survey, 2014.

The analyses of scattered points were obtained in ACM. This axe explains 73% of the total scattered variables while the second axe
has weak explanatory power (6.6%). This distinction of the first axe puts a particular phenomenon which climatic change. The
analysis of ACM is mainly circumscribed to this axe describing the phenomenon of climatic change. In observing the first factorial
plan, we observed that the variables translating a critical and undoubtedly state of the climate are found on the left and that
indicating a normal or advantageous climate is found on the right. The higher the perception index of climatic changes, the more
the individual is skeptical of changes and negative climatic effects and consequently an optimistic vision of climate. While a weak
level of perception index means the individual has an understanding of negative changes with respect to climatic parameters as
well as the negative effects of these changes in the zone. The individual in question, however, has a pessimistic conception of
climate. The choice of the analysis in terms of the pessimistic or optimistic individual with respect to the risk of climatic changes is
guided by the fact that the evaluation of risks is influenced by a certain number of beliefs on risks. These beliefs can be qualified
as positive in the sense where it reflects the tendency of the individual to manifest optimism given their vulnerability to risks. On
the other hand, these beliefs can be qualified as pessimistic when it entails a tendency of the individual to manifest fatalism with
respect to their predisposition to succumb to risks.

In the study zone, these perception scores are found between -1, 21, and 2, 64.

In accordance with the different orientations of the variables on the factorial axes we posed the postulate according to which an
individual has a pessimistic perception when his perception score is less than zero and found between -1, 21, and O; contrarily, an
individual will have an optimistic perception if his perception score is greater than zero and found between 0 and 2, 64.

4.2 Adaptation to climatic changes

In spite of a higher degree of intensity and/or the appearance of the new climatic constraints, the farmers have the attitude to
composing with a certain climatic risk level using the adjustment means they have. 88.9% of farmers adopted at least a strategy
to face the climatic mutations in the zone.

Table VI: strategies of the actors

Adaptation strategies Types Modalités Frequency (%)
o dichotomous 1= Yes 63
Irrigation
0= No 37
) o o dichotomous 1= Yes 87
Diversification of activities
0= No 13
. dichotomous 1= Yes 77
Increased use of fertilizers
0= No 23
. dichotomous 1= Yes 59
Extension area
0= No 41
cropping systems under vegetation cover|dichotomous 1=Yes 18
(UvQ) 0= No 82
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dichotomous 1= Yes 69
Short cycle seed
0= No 31
dichotomous 1= Yes 39
shift of the sowing period
0= No 61
dichotomous 1= Yes 42
Fallow
0= No 58

Source: Data from our survey, 2014

4.3 Perception and adaptation determinants of climatic change

The estimation results show that the model is globally significant at the limit of 1%, car Prob > chi2 < 0, 01.

Rho is negative and significant at 5% which shows that an optimistic perception of climate in the region negatively influences the
adaptation decision of the farmers. According to the perception paradigm (Adesina et Zinnah, 1993), this study shows the
existence of a significant association between the perception of extreme climatic events and the adaptation decision of the small-
scale farmers in the sudano-sahelian zone. The latter are consequently rational and integrate the evolution of their environment
in the decision-making. In conformity with the theory, a producer in a risky environment will first proceed by evaluating the risk.
Then he will choose protective measures Villa et Bélanger (2012) or he will choose to be protected against this risk if he thinks he
can confront it. These results corroborate with those of de Gbetibouo (2009) in the Limpopo basin in South Africa and those of
Kansiime et al. (2014) in Uganda which also show that adaptation to climatic change is an appropriate response to the different
perceptions which the producers have on the evolution of their environment.

Table VII: Result of the selection model of Heckman

Output modél (adaptation) Selection Modele (perception)
Variables Coefficient Erreur type | T P>t Coefficient Erreur type | T P>t
Religious belief - - - - -0,377*** 0,119 -3,17 0,002
Sex - - - - 0,521*** 0,171 3,04 0,002
Age between 30 |, 0,250 085 |0398 |-0129 0,144 090 |o0368
and 50
Age over 50 0,425 0,284 1,50 0.134 -0,560%** 0,166 -3,36 0,001
Education -0,208 0,211 -0,98 0.326 0,034 0,122 0,28 0,779
Wealth level -0,347* 0,215 -1,61 0.107 - - - -
Semi-arid zone -0,174 0,313 -0,56 0.578 - - - -
Subhumid zone 1,392%** 0,385 3,61 0.000 - - = =
Information source | -0,309 0,230 -1,34 0.180 0,258** 0,122 2,10 0,036
'F\,"g?be“h'p Of | 1,014%++ 0,391 259 | 0010 | -0449++ 0,139 323 | 0,001
Secondary Activity | 0,679** 0,215 3,16 0.002 -0,747%** 0,111 -6,72 0,000
Total area -0,003 0,082 -0,03 0.975 0,115%** 0,028 4,11 0,000
Constant 1,071%** 0,410 2,61 0.009 -0,217 0,265 -0,82 0,413
Arthrho -1,5007** 0,592 -2,53
Rho -0,905** 0,107
et Sty Log likelihood = - 479,3408 ; obs'ervations Number = 720;'Censored obs = 444;

Uncensored obs = 276; Wald chi2(10) = 34,11; Prob > chi2 = 0,0002
LR test of indep. eqns. (rho = 0): chi2(1) = 5.95 Prob > chi2 = 0.0147
*** . significant value 1% (P <0,01); **: significant value 5 % (0,01 < P <0,05); *: significant value 10 %
(0,05 < P <0,10).

Source: Data from our survey, 2014
e Member of farmer organization

Membership of an organization is positively and significantly correlated with optimistic perception of climate (at statistic threshold
of 1 %; probability < 0, 01) and adaptation (at statistic threshold of 1 %; probability < 0, 01) to climatic change. Village groups,
especially farmer's associations benefit from the training offered by partners. Across these different structures, the producers are
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sensitized to the actual variability of climate as well as on the present and future consequences on agricultural production and on
the immediate environment of man. To these sources of apprenticeship is added the relations existing between the producers and
which serve as canals of sharing of experiences which can initiate the common adaptation initiative. Membership to an organization
can then facilitate access to information and technical practices where positive correlations are observed. This result corroborates
with that of Yegbemey et al. (2014) au Benin.

e Carrying out a secondary activity

Carrying out a secondary activity is also positively and significantly correlated with adaptation decision to climatic change at the
threshold of 5 % (0,01 < probability < 0,05). A secondary activity constitutes another source of revenue for the producers. The
revenue from the secondary activity can as well be used for investment such as manpower, fertilizers, and pesticide, new varieties,
etc. The expected effect, in this case, is similar to that of access to loans. Besides, the diversification of activities is also an adaptation
strategy to climatic change (Gnangleé et al., 2012; Maddison, 2007; Yegbemey et al., 2013) which permits minimizing the risk in case
of bad harvest and hence loss of revenue. In this sense, the producers who already have a secondary activity have a high probability
of adapting to climatic change.

e [evel of wealth

In spite of its low rate, the level of wealth is negatively correlated with the producer's decision to adapt to climatic change at the
statistic threshold of 10 % (0, 05 < probability < 0, 10). This result which seems paradoxical to expectations can be justified by the
fact that poor farmers are most vulnerable to shocks that affect their revenue than rich farmers. Also, faced with chaos like floods,
some farmers adopt autonomous strategies (Smit et al., 2001), while striving to stabilize their revenue than its maximization.

e Sex

Though positive, the correlation between sex and optimistic perception of climatic changes is statistically significant
(probability O 0, 01). This sexy-specificity of perception of climatic changes does not corroborate with the results of other studies
(Gandure et al,, 2013; Sanchez et al, 2012). However, this result finds its justification in the theory which considers the effect as
heuristic judgment (Finucane et al.,, 2000; Loewenstein et al., 2001; Slovic et al., 2004; Slovic et al., 2005). According to this theory,
the evaluation of risk shall be affected by the emotional state of the subject perceiving as well as by the emotional tone (positive
or negative valence) associated with the event. This result corroborates with many other research works in the literature. According
to Slovic (1999), many research works have shown that men try to judge risks in a weak and least problematic manner than women.

e  Zone effect

The farmers in the sub-humid zone are more likely to adapt than those in per urban; the coefficient of this zone is positive and
Significantly linked to adaption choices, with a 1% chance of error.

In spite of the degree of intensity and/or the appearance of new climatic constraints, the adaptation decision depends on the
significant manner of perception that farmers have on such changes. The farmers do have the attitude to be content with a certain
level of climatic risk in the function of the way they use the adjustment means at their disposal. However, the latter generally face
many strategies which they combine at their convenience to attend to their objectives.

5. Conclusion

The agricultural producers in the sudano-sahelian zone in Cameroon perceive climatic changes and develop diverse strategies to
adapt. These changes are seen through rainfall and thermal disturbances, as well as by an increase in extreme events. The
diversification of sources of activities, adjustment of cultural practices, and agricultural calendar is the principal adaptation
strategies developed as a response to perceived climatic changes. Sex, membership in an organization, religious beliefs, age, and
information sources are the main determinants of perception and adaptation decision of producers to climatic change. Particular
attention was to be given to these different determinants in the context of the implementation of policies to promote agriculture
in the context of climatic changes. Also, regular sessions to raise awareness, training, exchange, and sharing of knowledge related
to future climatic conditions and the adaptation to climatic changes could constitute potential intervention tools, oriented towards
producer's organizations through popularization services.
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