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INTRODUCTION 

 Climate information: information from short-term weather forecast  to 

medium-term climate variability (Singh et al. 2018, Hansen et al. 2019). 

 There are many pathways to disseminate climate information:

 Agricultural extension agents, television, radio, farmer-to-farmer 

extension, cell phones, internet, print media, etc.  

 Farmers usually make active decisions on farm management practices to 

adapt to extreme weather conditions based on information received.  



PROBLEM STATEMENT

 Adaptation strategies: defined as any farming and non-farming practice that has
been thoroughly examined and regarded most trustworthy in limiting the negative
consequences of extreme weather conditions.

 There are many adaptation strategies adopted by farmers amidst climate variability:

 Varying planting and harvesting time, using superior crop seeds, soil and water
conservation practices.

 Purchasing of crop insurance, mulching, reduction of herd size, among others.

 However, application of these strategies have very poor in SSA, particularly in
South Africa (Faling 2020, Kogo et al. 2021).

 One of the key constraining factors to this poor adoption of the adaptation strategies
is channel of communicating the information to farmers.



PROBLEM STATEMENT

 Pieces of empirical literature (e.g., Vincent et al. 2017, Nangombe et al.
2018, Antwi-Agyei et al. 2021) have indicated the need for smallholder
farmers to have access to accurate information.

 Many other studies (e.g., Ojo and Baiyegunhi 2019, Thinda et al. 2020,
Waaswa et al. 2021) have also analyzed adoption of farmers’ adaptation
strategies.

 Void in literature?

 Lump-sum approach of access to climate information

 Inadequate information on how climate information impact farmers’
adaptive capacity.



OBJECTIVE

Objectives of the Study:

Examine the complementarity or/and substitutability of
climate information pathways.

Factors influencing farmers’ choice of information
pathways.

 Identify the determinants of intensity of climate
adaptation strategies (adaptive capacity)

Estimate the quantitative impact of access to climate
information on farmers’ adaptive capacity.



SAMPLING AND DATA COLLECTION TECHNIQUE

Four 
Provinces

• KwaZulu-Natal

• Free State

• North West

• Limpopo

9 Districts

• eThekwini; uGu; iLembe; Amajuba (KwaZulu-Natal)

• Lejweleputswa and Thabo-Mofutsanyane (Free State)

• Mopani and Vhembe (Limpopo)

• Dr. Kenneth Kaunda (North west) 

9 Focus 
Group 

Discussio
ns

• A FGD was conducted in each district 

200 
Responde

nts

• An average of 20 respondents were randomly selected from communities in the nine districts.

• A total of 200 respondents participated in the survey.

• However, 183 responses were used in the analysis after cleaning the data. 



CONCEPTUAL FRAMEWORK

Vulnerability context

Climate signals (e.g., floods, 

drought, strong wind, etc.)

Household characteristics: 

Gender, age, education, non-

farm income, land ownership, 

ownership of mobile phone

Access to 

agricultural 

services: farmer 

groups, credit

Information pathways

o Radio

o Television

o Agricultural extension agent

o Farmer-to-farmer extension

Improved crop varieties, water and soil conservation practices, varying planting dates, manure 

application, livelihood diversification, purchase crop insurance, agroforestry, reduce herd size. 

Access to climate 

information

Crop loss, livestock loss, 

outbreak of diseases, etc.



EMPIRICAL STRATEGY

 The study adopted two empirical strategies: 

 Multivariate probit (MVP) model and 

 Endogenous Poisson Treatment Effect (EPTE) Model 

 Multivariate probit model? 

 Decision on the choice of climate information pathway is fundamentally 
multivariate

 Simultaneously models the influence of a set of covariates on each of the 
dependent variables and,

 same time  examine the correlations among the different information pathways. 

 Endogenous Poisson Treatment Effect Model:

 The number of adaptation strategies are count in nature

 Access to climate information is potentially endogenous

 Account for self-selection bias and missing data issues. 



RESULTS AND DISCUSSIONS

Radio

Farmer-to-

farmer

extension

Agricultural

extension

agent

Television

Frequency 94 88 63 46

Percentage 51,1 48,1 34,4 25,1
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Figure 1: Key channels through which farming households receive climate information



RESULTS AND DISCUSSIONS
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Figure 2: Distribution of adaptation measures to mitigate effects of extreme weather conditions



RESULTS AND DISCUSSIONS

Television Radio Extension Agent

Farmer-farmer 

Extension

Television 1

Radio

0.213 

(0.099)b 1

Extension Agent

0.138 

(0.087)c 0.187 (0.089)b 1

Farmer-farmer 

Extension

0.135 

(0.005)a 0.192 (0.079)b 0.948 (0.019)a 1

Wald Chi2 (36) = 196.66  Prob > Chi2 = 0.000

Likelihood ratio testChi2 : (6) = 115.985  Prob > Chi2 = 0.000

Table 1 Pairwise correlation of the climate information pathways



RESULTS AND DISCUSSIONS

Television Radio Extension agent Farmer-to-Farmer

Variable Coeff. Std Coeff. Std Coeff. Std Coeff. Std

Gender -0.538c 0.297 0.023 0.342 -0.184 0.228 -0.261a 0.022

Age -0.003 0.061 0.122 0.081 0.094c 0.054 0.072 0.049

Age squared -0.031 0.063 -0.001 0.008 -0.006 0.005 -0.004 0.005

Marital status 0.209b 0.094 3.335a 0.376 0.162 0.233 0.125 0.220

Educational status 0.143c 0.088 0.067 0.099 -0.068 0.070 0.018 0.064

Experience -0.002 0.028 0.013 0.035 -0.002 0.021 -0.004 0.019

Non-farm 

employment 2.418a 0.342 0.617b 0.374 0.521b 0.224 0.613a 0.208

Total livestock unit 

(TLU) 0.029 0.072 0.065 0.092 0.137a 0.057 0.115 0.056

HFIAS -0.025 0.023 0.029 0.026 0.019 0.016 -0.023b 0.015

Constant -1.971 1.433 -4.572 1.995 -3.608 1.251 -3.288 1.113

Table 2: Determinants of climate information channels



RESULTS AND DISCUSSIONS

Information access Adaptation strategies

Variables Coefficient Standard error Coefficient Standard error

Gender -0.1555 0.3816 0.0612 0.1273

Age 0.0283 0.0689 -0.0011 0.0256

Age squared 0.0001 0.0008 -0.0003 0.0003

Marital status -2.3775a 0.6532 -0.3346c 0.1824

Educational status -0.1019 0.1022 -0.0636 0.0447

Experience -0.0264 0.0316 0.0125 0.0148

Non-farm employment 2.9800a 0.4751 -0.3582b 0.1384

Total livestock 0.0015 0.0008 -0.0001 0.0004

Land tenure 7.9806a 1.0179 0.9708c 0.5846

Membership of farmer groups 3.1861a 0.9786 0.9635c 0.5444

Credit access 2.7102a 0.4094 0.1321c 0.0727

Food security -0.0851 0.0300 -0.0098 0.0097

Ownership of mobile phone 0.1702a 0.0912

Access to climatic information 0.5750b 0.2306

rho 0.7914 0.1922

sigma 0.6211 0.0874

Wald test of indep. Eqns Chi2 = 4.37 Prob. = 0.000

Table 3. Drivers of climate information access and farmers’ adaptive capacity



RESULTS AND DISCUSSIONS
Table 4. Impact of Access to Climate Information on Farmers’ Adaptive

Treatment effects Coefficient standard

Lincom marginal effects 1.777** 0.409

Average treatment effect (ATE) 3.019** 1.433

Average treatment effects on the treated (ATET) 2.292** 0.899



CONCLUSIONS

 Farmers in the study area use four key pathways (radio, television, 
extension agents and fellow colleagues) to access climate information.

 These four information pathways are complementary.

 Factors such as educational status, tropical livestock unit, non-farm 
employment, among others influence farmers’ choice of information 
pathway.

 Farmer groups, agricultural credit and non-farm economic activities are 
some of the key drivers of farmers’ adaptive capacity.

 Farmers who had access to climate information adopted more adaptation 
measures than they would have adopted if they had no access.  



WAYS FORWARD!

 Real-time climate information should be disseminated through 
different channels in the language that farmers understand and can 
internalized.

 Useful and appropriate information should be incorporated into the 
delivery of the usual agricultural services in the local communities.  

 Farm-level policy should consider incorporating farmers’ 
engagement in non-farm economics activities to enhance farmers’ 
resilient to extreme weather conditions. 

 Farmer group formation and facilitation should be strengthen to 
enhance information sharing among farmers. 




