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Abstract 
Adaptation to climate change has become the global focal point especially in recent years. Researchers have 
defined adaptation to climate change as an effective way for farmers to survive in the face of the scourge. This 
paper investigated how institutional factors plays a role in farmers’ decision to adapt to climate change. The 
population of the study was emerging farmers drawn from five districts of the Limpopo province of South Africa. 
The study used a two-stage cluster sampling technique to select a sample size of 206 emerging farmers. The 
dependent variable of the study was farmers’ decision to adapt to climate change while the explanatory variables 
consisted of institutional factors such as access to extension services, farmers’ organisation, membership and 
access to climate change information. Binary Logistic Regression model was used to determine emerging 
farmers’ decision to adapt to climate change in Limpopo province. The results showed that institutional factors 
such as access to both weather information and extension services together with special training on climate 
change adaptation significantly influenced farmers’ decision to adapt. Therefore, the study recommended 
participation of different stakeholders to provide institutional support to farmers and thus enhance their extent to 
adaptation.  
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1. Introduction 

Climate change has been proven to have negative impacts on agricultural productivity. As such the sector is 
regarded as the major contributor towards the scourge (Pye-Smith, 2011). Several studies have noted that climate 
change results in low agricultural production and increased food insecurity (Pereira et al., 2014; Maponya et al., 
2013). Nwachukwu and Shisanya (2017) predicted that climate change has the potential to significantly decrease 
agricultural productivity in Africa. To mitigate for the above farmers are expected to modify their agricultural 
practices in order to align their methods of production with increasing challenges of climate change which 
directly affect agricultural activities (FAO, 2010). Due to the importance of adaptation as a critical and practical 
strategy to control the impacts of climate change and it becomes imperative for all stakeholders involved in food 
production to understand the various factors that shape farmers’ decision to adapt to climate change (Jha & 
Gupta, 2016). Support provided by national and international institutions to reduce the impacts of climate change 
has been found to positively influence farmers’ adaptation (Comoé & Siegristet, 2015). The process requires 
application of different practices that may include infrastructure, information and technological enhancement 
(IPCC, 2011). Various institutional factors significantly form part of climate change adaptive strategies 
particularly in developing countries (Juana et al., 2013). A study conducted by Bryan et al. (2009) in South 
Africa and Ethiopia on adaptation to climate change revealed that factors influencing farmers’ decision to adapt 
to climate change were access to climate information, extension services and credit. Factors such as food aid 
provision, access to land and extension services were found to facilitate farmers’ adaptation to climate change 
among the poorest farmers (Bryan et al., 2009). For successful achievement of climate change adaptation there is 
a need to have an in-depth understanding of different factors that shape farmers’ agricultural practices and their 
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questionnaire to 550 farmers the CCI Indices of 0.5 and 0.6 was used to select 206 respondents whose responses 
qualified them to be characterized as emerging farmers. It is these 206 farmers whose data was then analysed in 
this paper. 

2.3 Empirical Model 

The Binary Logistic Regression Model (BLRM) was used to determine institutional factors that influence 
farmers’ decision to adapt to climate change. BLRM is considered useful for situations in which the prediction of 
the presence or absence of a characteristic or outcome based on values of a set of predictor variables is required 
(Norusis, 2004). The BLRM is similar to a linear regression model but is suited to models where the dependent 
variable is dichotomous as in this study. BLRM coefficients were used to estimate odd ratios for each of the 
independent variables in the model. In the BLRM, the relationship between the dependent variable Z and the 
probability of the event of interest is described by the following link function (Norusis, 2004): 

iii

i

zzz

z

i eee

e
π 








1

1

1

1

1
                             (1) 

or,  












i

i
iZ




1
log                                    (2) 

Where,   = probability of the ith case; Zi = value of the independent variable for the ith case. The model assumes 
that Z is linearly related to the predictors.  

Thus, 

Zi = bo + b1Xi1 + b2Xi2 + … + bpXip                          (3) 

Where, Xij= predictor for the jth case; bj = jth coefficient and p = number of predictors. Since Z is unobservable, 
the predictors are related to the probability of interest by substituting Z in Equation 1. 
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The regression coefficients in the above expression were estimated through an iterative maximum likelihood 
method using SPSS V.25 (Hosmer & Lesmeshow, 2000). In the regression context, it is assumed that there is a 
set of predictor variables, X1, … Xk, that are related to Y and, therefore, provide additional information for 
predicting Y (Greene, 2003).  

Logit (Pi) = ln (Pi/1 – Pi) = α + β1X1 + …+βnXn + Ut                   (5) 

Where, 

ln(Pi/1 – Pi) = logit for farmers’ decision to adapt to climate change (Yes or No); Pi = Yes; 1 – Pi = No; β = 
coefficient; Xi = covariates; Ut = error term. 

When the variables are fitted into the model in Equation 5, the model is presented as: 

ln(Pi/1 – Pi) = α + β1 X1 + β2 X2 + β3 X3 + β4X4…..+ Ut                  (6) 

The estimated model was specified as: 

Y= α + β1RWI + β2RI + β3SWI + β4CCC + β5RIS + β6SS +β7TSR 
+ β8FO + β9AES + β10HRES + β11KES + β12CCST                     (7) 
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Table 1. Description of dependent and explanatory variables   

Variable Name description Type of measure Expected sign 

D Decision to adapt Yes = 0, No = 1   

RWI Receive weather information Dummy; Yes = 0, No = 1 + 

RI Receive information Daily = 0, Weekly = 1, Bi-weekly = 2, Monthly = 3 -/+ 

SWI Source of weather information Radio stations = 0, Newspapers = 1, Television = 2, Colleagues = 3, Extension agent = 4 + 

CCC Climate change campaign Dummy; Yes = 0, No = 1 + 

RIS Receive institutional support Dummy; Yes = 0, No = 1 + 

SS Support source Dummy; Government = 0, Private institution = 1 -/+ 

TSR Type of support received Inputs provision = 0, Training = 1, Formal credit = 2, Financial assistance = 3 -/+ 

FO Farmers’ organisation Dummy; Yes = 0, No = 1 -/+ 

AES Access to extension services Dummy; Yes = 0, No = 1 + 

HRES How to receive extension service Face to face = 0, Workshop = 1, Telephonic = 2, Consultation = 3, Farm visit = 4 -/+ 

KES Kinds of extension service Advice on production = 0, Climate change = 1, Advice on marketing = 2, Other services = 3 -/+ 

CCST Climate change special trainings Dummy; Yes = 0, No = 1 -/+ 

 

3. Results 
Table 2 presents the results of the estimated model. The model classified rates of 88% for no adaptation, 90.6% 
for adaptation and an overall classification rate of 89.3%. These results indicate the degree of accuracy of the 
model and therefore, the reliability of the resulting estimated coefficients with their accompanying statistics. 
From the data, the dependent variable would explain between 59.3% and 75.4% of the variation in results as 
indicated by the diagnostics. The non-significance of the goodness of fit indicates that the model fits the data 
well (Spicer, 2004). 

 

Table 2. Parameter estimates of the binary logistic model of climate change adaptation 

Variables B S.E. Wald df Sig. Exp(B) 
RWI 0.934 0.486 3.686 1 0.055* 2.543 

RI 0.179 0.218 0.668 1 0.414 1.195 

SWI 0.196 0.125 2.480 1 0.115 1.217 

CCC -0.018 0.465 0.002 1 0.969 0.982 

RIS 1.154 0.434 7.060 1 0.008*** 3.170 

SS 1.268 0.688 3.397 1 0.065* 3.553 

TSR 0.141 0.116 1.464 1 0.226 1.151 

FO -0.131 0.460 0.082 1 0.775 0.877 

AES 0.528 0.485 1.187 1 0.276 1.696 

HRES -0.114 0.138 0.685 1 0.408 0.892 

KES 0.307 0.116 7.034 1 0.008*** 1.359 

CCST -1.260 0.758 2.765 1 0.096* 0.284 

Constant -1.540 0.831 3.437 1 0.064 0.214 

Diagnostics: 

-2 Log likelihood = 56.891 

Cox & Snell = 0.593 

Nagelkerke = 0.754 

Classification: 

Adaptation = 90.6% 

No adaptation = 88% 

Overall = 89.3% 

Goodness of fit: 
χ2 = 1.234 

df = 1 

Sig. = 0.947 
Note. N = 206; Dependent variable = Decision to adapt; Yes = 0; No = 1. ***, **, * Significant at 1%, 5%, and 
10% probability level, respectively.  

 
Table 2 indicates that five independent variables influence farmers’ decision to adapt to climate change 
significantly. Out of twelve independent variables used in the model, access to weather information, access to 
institutional support, source of support, kind of extension services received and access to training in climate 
change were statistically significant in adaptation to climate change. Accordingly access to variables such as 
weather information positively and significantly influence farmers’ adaptation to climate change. A unit increase 
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in accessing weather information would increase farmers’ adaptation to climate change by 0.93 chances. The 
results shows that having access to institutional support (P < 1%) was also a strong predictor of results. Having 
access to institutional support significantly influence farmers’ decision to adapt to climate change in that a unit 
increase in access to the variable  increases farmers’ adaptation to climate change by 1.15 chances. Source of 
support from which farmers access various forms of support significantly influence farmers to adapt to climate 
change. Additional unitary sources of access increase farmers’ chances of adapting to climate change by 1.12 
probabilities. The type of extension services offered to farmers has a positive significant influence in farmers’ 
adaptation to climate change. An increase in the unit of various types of support offered to farmers increases 
their chances to adapt to climate change by 0.31 chances.  

4. Discussion 
The study observed that access to  weather information increases farmers’ adaptation to climate change 0.93 
times, implying that farmers who have access to climate change information such as daily weather forecast are in 
a better position to adapt to climate change. This finding is consistent with that of Khanal et al. (2018) who 
stated that farmers who frequently receive information on climate change are more inclined towards adaptation 
than their counterparts. The finding is also aligned to that of Mulwa et al. (2017) who observed that access to 
climate change information is a major driver of adaptation among farmers. Furthermore, a study conducted by 
Chete (2019) showed that having access to climate change information has a positive and significant influence 
on farmers’ adoption to various climate change adaptive strategies. Mugagga et al. (2019) also noted that access 
to climate change information through extension agents enhances farmers’ adaptation decisions. The study also 
uncovered the significance of institutional support in influencing farmers’ adaptation to climate change. A 
unitary increase in accessing institutional support increases farmers’ adaptation to climate change by 1.15 times. 
The finding is backed by the study conducted by Below et al. (2015) who revealed that provision of local 
agricultural support has a positive impact on farmers’ response to taking up different climate change adaptive 
strategies. The latter finding is also consistent to that of Comoé et al. (2015) who stated that provision of farmers’ 
support by national and international organizations to reduce the impacts of climate change positively influence 
their adaptive decisions. A recent study also shows that farmers with access to weather forecasting information 
adapt to climate change more readily compared to their counterparts (Abid et al., 2019). Farmers are however 
more willing to adapt in situations where sponsorship opportunities arise more than when they have to depend on 
their own financial resources (Tzemi et al., 2016). It was also noted by Abid et al. (2019) that farmers with 
access to institutional support such as agricultural information have a higher likelihood to adapt to climate 
change than farmers without information. A source of support has a positive and significant influence in farmers’ 
decision to adapt to climate change. An increase in one unit of source of support increases farmers’ adaptation to 
climate change by 1.27 chances. This results implies that having a secured source of support positively influence 
farmers’ adaptation to climate change. The latter finding is similar to that of a study conducted by Ngigi et al. 
(2017) who revealed that a source and channel of climate information dissemination play a significant role 
various climate change adaptive strategies. In a study conducted by Shisanya and Mafongoya (2016), it was 
revealed that government’s support on mitigating the impacts of climate change seems to play a significant and 
positive role in farmers’ climate change adaptive decisions. Also the type of extension service received has a 
positive and significant influence on farmers’ adaptation to climate change. An increase in a unit of the type of 
extension services received increases farmers’ probabilities to adapt to climate change by 0.30 chances. This 
results implies that when farmers access different kinds of extension services their adaptation to climate change 
also increase. This is also supported by the study conducted by Mehar et al. (2016) which revealed that enough 
exposure to extension services and training seems to have a useful impact on decision to adapt to climate change 
and selection of relevant adaptive strategies. The findings of this study are also similar to a study that revealed 
that accessibility of extension service proves to be critical towards farmers’ selection of adaptive strategies and 
their willingness to adapt to climate change (Khanal et al., 2018). Farmers who have consultations with 
extension staff adapt to climate change more than their counterparts (Mulinde et al., 2019). These findings are 
similar to that of Abid et al. (2019) who revealed that farmers who receive advisory services from public 
extension officials are adoptive of various climate change adaptive strategies. 

5. Conclusion and Policy Implication 
The findings above show that having access to institutional support positively influence farmers’ adaptation to 
climate change. Furthermore adaptation to climate change is influenced by the framers ability to secure a source 
of support improves farmers’ adaptation to climate change. Having access to different kinds of extension services 
positively influence farmers towards adaptation. The study recommends that farmers be linked with various 
sources of support in order to enhance their adaptation strategies. It also recommends for enhancement of climate 
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change adaptation through provision of institutional support by various stakeholders. The study further 
recommends that various institutions provide timeous climate change data and to capacitate farmers through 
relevant training interventions that would promote wider adaptation and adoption of mitigation measures. Also, 
the study further recommends that timely daily weather information be disseminated to farmers as a strategy to 
sustain their adaptive levels. 
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