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Climate-Smart (CS) weather practices/strategies have the potential to mitigate climate-induced 
agriculture impacts. The introduction of CS weather practices in most developing countries has been 
observed to have a positive yield outcome. In Ghana, efforts have been made by the government and 
some international organisations to promote the adoption of CS weather mechanisms to minimise 
climate change impacts in most agro-ecological zones. Nonetheless, to avoid mal-adaptation and 
promote appropriate policy on climate smart agriculture development, it is imperative to understand the 
CS weather practices that are effective in influencing farmers’ productivity positively. Employing a 
quantitative research approach, the study examines the CS weather practices of one agriculture area 
and the influence of the practices on the yields of smallholder food crop farmers. A linear regression 
model showed that the use of mobile phone to access weather information, listening to radio/watching 
television for weather information, receiving education/training on weather information access, taking 
Index-Based Insurance (IBI) to protect against weather events and receiving weather information 
through localised information centres all positively influenced the yields of food crops. It was 
concluded that the Ministry of Food and Agriculture and Non-Governmental Organisations with the 
interest in agriculture development should commit more resources into CS weather investments to 
create efficiency in climate change adaptation and sustainable agriculture growth. 
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INTRODUCTION  
 
Climate induced-agriculture impacts on Africa have 
become pronounced. Prolonged drought, declined and 
change in rainfall patterns adversely affect crop 
productivity (TerAvest et al., 2015; Food and Agriculture 
Organisation, FAO, 2014). Climate change is already 
influencing crop production and distribution and 
exacerbating the risks associated with farming (DeLonge 
et al., 2016). According to the Intergovernmental Panel 
on Climate Change (IPCC, 2015), crop yields from most  
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countries in Africa are declining due to the consequences 
of climate change with a more adverse future impacts 
under business as usual scenario. In the view of Long et 
al. (2016), climate-induced impacts on other agriculture 
support ecosystems such as water, forestry, soil and 
human resource have and will continue to enhance 
tension on Africa’s rain dependent agriculture. The 
livelihood of smallholder farmers who remain central to 
the continent’s agriculture is affected and food security 
and poverty continue to thrive in most rural communities 
((DeLonge et al., 2016; FAO, 2014; Aggarwal et al., 
2013). Recognising the effects of climate change on 
developing    countries,    the    Food    and     Agriculture  
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Organisation of the United Nations (FAO, 2010) as well 
as the World Bank (2010) proposed the concept of 
Climate-Smart Agriculture (CSA). 

CSA is a form of agriculture that sustainably increases 
agricultural productivity and incomes; enhances 
adaptation and building resilience to climate change, 
reducing or removing Greenhouse Gases (GHGs) where 
possible and enhancing the achievement of national food 
security and the sustainable development goals (FAO, 
2010). CSA presents a win-win scenario to both society 
and the environment; it helps to reduce agriculture 
vulnerability, enhance farmers’ adaptive capacity, 
increases food productivity while leaving smaller 
ecological footprints. According to Scherr, et al., (2012), 
CSA encompasses many of the field-based and farm 
based sustainable agricultural land management 
practices such as residue management, restoration of 
degraded lands, water management, agroforestry and 
conservation tillage to achieve production goals. In a 
related view, Long et al., (2016) this agricultural approach 
makes better use of natural goods and services (land, 
water, soil nutrients, and genetic resources) for human 
needs while taking the environment into consideration 
and minimising the use of external inputs. It also enables 
farmers to use their knowledge and skills more 
effectively, share information, efficiently use pro-
environmental technologies and build stronger 
associations that allows for negotiating of better market 
prices (Branca et al., 2011). 

Aggarwal et al. (2013), under the Consultative Group 
for International Agriculture Research Programme 
(CGIAR) used the climate smart village model and 
classified CSA practices under weather smart, water 
smart, carbon smart, nitrogen smart, energy smart and 
knowledge smart practices. The weather smart 
component of this model was adopted for this study. 
Farmers’ weather smartness imply farmers’ constant 
awareness of past, present and future weather 
occurrences that help to avoid and/or reduce risks of 
these events. This may involve using appropriate and 
smart technologies such as mobile phones or internet to 
access weather information, receiving weather updates 
from the television (tv) or radio, taking insurance for 
protection against risk and using personal experience to 
monitor weather and take decisions (Baurzhan and 
Jenkins, 2016; Shannon and Motha, 2015; Aker and 
Ksoll, 2015; Conradt et al., 2015). In most developing 
countries Climate-Smart (CS) weather 
practices/strategies have been introduced to help 
smallholder farmers cope with climate events (FAO, 
2013). For instance, modern climate smart weather 
technologies such as the use of mobile phone, internet, 
Index-Based Insurance (IBI) and community weather 
broadcasting centres have mitigated the effects of 
weather change on smallholding in countries such as 
Ethiopia, Kenya and Burkina and Niger (Arinaitwe et al.,  

 
 
 
 
2016; Aker and Ksoll, 2015; Fonta et al., 2015). Similarly, 
adoption of CS weather practices has been observed to 
have a positive yield outcome in North East Nigeria, 
Cameroun and Democratic Republic of Congo (Nwajiuba 
et al., 2015). 

Boafo et al. (2014) argue that some CS conservation 
practices are traditional practices/indigenous knowledge 
that are already common and used by farmers. For 
instance, farmerscan depend on their personal 
experience to predict weather events. The use of modern 
CS weather technologies vis-à-vis the traditional 
conversation ones enhances farmers ‘smartness’ to 
climate change (Aker and Ksoll, 2015; Boafo et al., 2014; 
Aggarwal et al., 2013). In Ghana, efforts have been made 
by the government and some international organisations 
to promote the adoption of CS weather mechanisms to 
mitigate climate change impacts in most agro-ecological 
zones (Ministry of Food and Agriculture, MoFA, 2015; 
FAO, 2014).For instance, mobile phoneand radio use for 
weather updates have been promoted by the Adventist 
Development and Relief Agency (ADRA) and Farm Radio 
International, Care Gulf Agriculture and Natural 
Resources (CGGANR)has promoted the formation of 
farmer associations as well as farmer-to-farmer 
knowledge sharing, the German Development 
Cooperation (GIZ) in collaboration with the Ministry of 
Food and Agriculture established about 13 community-
based meteorological agencies to provide farmers with 
direct and prompt weather information (Ecumenical 
Association for Sustainable Agriculture and Rural 
Development, ECASARD, 2013; MoFA, 2015). The 
Techiman municipal among other agriculture areas in the 
country benefited from these CS weather practices. 
Nevertheless, paucity of literature exist in the country 
regarding the CS weather practices farmers are really 
implementing and the influence of these practices on 
crop yield. The study therefore aimed at examining the 
CS weather practices and the influence of the practices 
on the yields of smallholder food crop farmers.  
 
 
METHODOLOGY  
 
Study area 
 
The study was conducted in the Techiman municipality. 
The area is one of the 27 District Assemblies in the 
Brong-Ahafo Region and has its capital as Techiman. 
The district lies between longitudes 2

°
5

’
0

’’ 
and 1

°
47

’
30

’’
 

West and latitudes 7
°
25’30’’ and 7

°
39’0’’ North (Figure 1). 

It shares common boundaries with the Wenchi municipal 
and Techiman North Assembly in the North, the Sunyani 
Municipal and Offinso North Assembly in the South, 
Nkoranza South District Assembly in the East and the 
Tain District Assembly from the west the area has a 
population size of about 147, 788. It also has a bi-modal  
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Figure 1:Study area map 
Source: Geographic and Information Services, University of Ghana 

 
 
 
rainfall system and experiences humid temperatures for 
most parts of the year, allowing for two seasons farming 
(Ghana Statistical Service, GSS, 2010). It constitutes a 
major agriculture zone in the country especially, with 
regards to food crops such as maize, cassava, cocoyam, 
potatoes and vegetables (MoFA, 2015). According to the 
Ghana Statistical Service (GSS, 2010), about 78.1% of 
the population are farmers with the majority being 
smallholder farmers. This implies the livelihood of the 
people is predominantly on agriculture. 
 
 
Data analysis  
 
The study employed only quantitative research design. 
Data was sourced from smallholder food crop farmers in 
the area; specifically, maize and yam farmers. These are 
the major food crops produced in the area (MoFA, 2015). 
The data collection was done by the researcher and five 
(5) well trained field assistants. This lasted for three 
months (January to March, 2016). A multi-stage sampling 

technique was used to select 320 farmers. Ten (10) 
communities were randomly selected from the area and 
disproportionate quota allocation made to these selected 
communities. Further disproportionate quota allocation 
was made for the selected food crops and subsequently 
convenience sampling technique used to select 
respondents up to the desired quota for each community 
to comprise the final sample size. Procurement of data 
was done using a structured questionnaire. The 
questionnaire was divided into three sections; Section A 
was on CS weather practices adopted by farmers, 
Section B collected data on crop yield and Section C was 
on the socio-demographic characteristics of respondents. 
Data processing and analyses were done using the 
Statistical Product for Service Solution (SPSS), version 
22 and the linear regression model below was used to 
present results of the influence of CS weather practices 
on crop yield. 
 
 
Yt

i
=α0+α1X1

i
+α2X2t

 i
+α3X3t

 i
+α4X4t

 i
+α5X5t

 i
+α6X6t

 i
+ε 
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Table 1. Socio-demographic characteristics of respondents. 
 

Socio-demographic characteristics of respondents  Frequency (n) Percentage (%) 

Sex   

     Male  173 54.1 

     Female  147 45.9 

Age    

     21-30 41 12.8 

     31-40 83 25.9 

     41-50 95 29.7 

     51-60 65 20.3 

>60 36 11.3 

Religion    

     Christianity  186 58.1 

      Islam 98 30.6 

      Traditional  36 11.3 

Marital status    

      Married 170 53.1 

      Unmarried  150 46.9 

Educational status    

      No formal education  118 36.9 

      Basic/primary  88 27.5 

      JHS/form four  75 23.4 

      Secondary/high school 39 12.2 

Number of years in farming    

<20 118 36.9 

     21-40 160 50.0 

     41-60 42 13.1 

 
 
 
 
In this equation, Yt

i 
represents the average output for 

maize and yam yield (this was for two seasons). X1…..X6 

stand for the various CS weather practices. α0is the 
constant term whereas α1….. α6 are the coefficients of the 
independent variables. The error term assumed is ε. The 
linear regression approach was used because the 
dependent variables were measured on a continuous 
scale. 
 
 
RESULTS 
 
Males dominated the study (54.1%) and majority (29.7%) 
were within the age cohort 41-50. Most(65.6%) were 
engaged in farming for about 21-40 years (Table 1). 
85.0% used their personal experience to predict weather 
events. Similarly, majority (72.5%) listened radio/watched 
tv for weather information and 70.3% adopted early 
season planting to safeguard against early cessation of 
rains as CS weather practices. The use of mobile phone 
and internet as weather smart practices recorded (19.6%) 
and internet (11.8%) respectively (Table 2). 

The model showed that the independent variables, thus, 
CS weather practices explained 24% of variation in the 
output of yam (Table 3). Specifically, the variable that had 
the greatest influence on the yield of yam was receiving 
education/training on weather information access with the 
β=0.17(p=0.05). This insinuates that farmers who 
received training on how to access weather information 
had a likelihood increased in yam yield by a margin of 
17%. Another smart practice that significantly influenced 
the output of yam was taking IBI against bad weather 
events β=0.16(p=0.01). It suggests that farmers who 
used IBI to safeguard against climate risks witnessed an 
increased in yield by 16%. The use of mobile phone to 
access weather information β=0.14(p=0.03), receiving 
weather information through community broadcast centre 
β=0.14(p=0.02) and listening to radio/watching tv for 
weather information β=0.13(p=0.04) also significantly 
predicted yam output. No significant relationship was 
established for early season planting, personal 
experience to predict weather events and using internet 
to access weather information.  

For maize, 21% of variation on maize yield was caused  
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Table 2. CS weather practices adopted by farmers. 
 

CS weather practices  Yes No 

Access weather information through mobile phone  19.6 80.4 

Using internet to access weather information  11.8 88.2 

Listening to radio/watching tv for weather information  72.5 27.5 

Educated/trained on how to access weather information 22.2 77.8 

Using personal experience to predict weather events  85.0 15 

Take IBI to safeguard against weather events  30.6 69.4 

Receive weather information through community information centres 50.6 49.4 

Early season planting  70.3 29.7 

 
 
 

Table 3. CS weather practices against yam yield. 

 

Predictor variables  B Beta T Sig (P). 

Constant  3.39 - 3.56 0.00** 

Use of mobile phone to access weather information  0.23 0.14 2.16 0.03* 

Internet access of weather information  0.64 0.05 0.56 0.58 

Listening to  radio/watching tv for weather information  0.32 0.13 2.02 0.04* 

Education/training on weather information access 0.26 0.17 2.13 0.05* 

Personal experience to predict weather events  -0.33 -0.02 -0.33 0.75 

Take IBI against weather events  0.34 0.16 2.01 0.01** 

Receive weather information through community centre  0.26 0.14 2.39 0.02* 

Early season planting  0.20 0.03 0.30 0.82 
 

Adjusted R
2
=0.24     F=3.30  p<0.02 Sig at *p<0.05  **Sig at P<0.01 

 
 
by the adoption of CS weather practices. Listening to 
radio/watching tv for weather information β=0.16(p=0.03) 
was a major factor that had a significant relationship with 
maize output. Also, received weather information through 
community broadcast centre β=0.15(p=0.04), use of 
mobile phone to access weather information 
β=0.13(p=0.02) and education/training on weather 
information access β=0.14(p=0.04) also significantly 
influenced maize yield. Contrary to yam, early season 
planting significantly predicted maize yam 
β=0.12(p=0.04). Using personal experience to predict 
weather events and internet access of weather 
information were observed to be insignificant in predicting 
the output of maize (Table 4).  
 
 
DISCUSSION 
 
Using personal experience to predict weather events, 
listening to radio/watching tv for weather information, 
early season planting and receiving weather information 
through community information broadcast centres were 
the CS weather practices most farmers adopted. 
Experience is a vital asset in farming. Farmers who have 
been involved in agriculture activities for along period 
may have a competitive advantage over the younger and 

less experienced ones (Carmona et al., 2015; Branca et 
al., 2013). This is because older-experienced farmers 
tend to understand changes in the farming systems 
including soil nutrient change, seed characteristics and 
weather events better (Buadi et al., 2013;). Results 
(Table 1) show that most of the farmers were old and 
have been farming for about20-40 years hence a 
plausible reason for the high dependence on personal 
experience for predicting weather. Rural electrification 
projects in the country have given most communities 
access to electricity; the anxiety of using radios/tv sets 
emanating from the euphoria of electricity may have 
introduced some farming communities to the use of these 
gadgets (Abdul-Salam and Phimister, 2016; Baurzhan 
and Jenkins, 2016). Coupled with training and capacity 
building programmes by NGOs and government 
intuitions, farmers are able to listen to the news and 
watch weather forecast programmes on radio/tv in their 
own dialect contributing to the acceptance of this 
practice. 

According to Aker and Ksoll (2015), mobile phone and 
internet can help farmers visit climate analogue sites, 
watch YouTube videos and share information with 
colleagues to acquire new skills and experiences for 
appropriate climate change adaptation. Nevertheless, in 
Ghana,   it   has   been   observed   that   the  majority  of  
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Table 4. CS weather practices against maize yield. 
 

Predictor variables  B Beta T Sig (P). 

Constant  1.66 - 3.17 0.01** 

Access to weather information through phone  0.28 0.13 2.25 0.02* 

Internet access of weather information  -0.37 -0.41 -0.62 0.54 

Listening to radio/watching tv for weather information  0.27 0.16 2.86 0.03* 

Education/training on weather information access 0.21 0.14 2.33 0.04* 

Personal experience to predict weather events  0.02 0.02 0.37 0.71 

Take IBI against weather events  0.18 0.13 2.50 0.01** 

Receive weather information through community centre  0.17 0.15 2.02 0.04* 

Early season planting  0.32 0.12 2.00 0.04* 
 

Adjusted R
2
=0.21  F= 3.24 p<0.04 Sig at *p<0.05     **Sig P<0.01 

 
 
 
smallholder rural farmers lack formal education (GSS, 
2010). Using and/or manipulating these sophisticated 
equipment becomes a challenge. Even though Aker and 
Ksoll (2015) opine that the use of mobile phone in most 
rural areas in Africa is relatively increasing, its use for 
weather information access is less noted. For instance, 
Carter et al. (2016) postulate that mobile phone and 
internet use for weather information are still emerging 
concepts in developing countries therefore have not 
attracted much patronage. Most rural farmers are not 
able to navigate the functions of the mobile phone; only 
receive basic phone calls. Calanca et al. (2011) is of the 
view that farmers can effectively use the mobile phone for 
weather information access if weather information voice 
messages are sent in the language they understand. This 
can promote easy understanding and appropriate 
adoption. Radio International, an international NGO has 
been involved in training farmers on the use of mobile 
phone and internet to access weather information and 
also sending localised weather voice messages on 
phone. However, this training might not have reached 
many parts of the country, making many farmers to be 
left out. It is not strange less use of these modern CS 
weather practices was established. 

Nonetheless, the use of mobile phone to access 
weather information had a positive influence on the yields 
of the food crops. Listened to radio/ watched tv for 
weather information, education/training on weather 
information access, taking IBI against weather events 
and receiving weather information through localised 
information centres also positively influenced the yields of 
both food crops. The adoption of these practices helped 
food crop farmers minimise the consequences and 
perplexity of climate change manifestations thereby 
enhancing output. IBI for instance, is an innovative 
approach to insurance provision that pays out benefits or 
compensate clients on the basis of a predetermined 
index (example, rainfall level or temperature variation) for 
loss of assets and investments resulting from weather 
and catastrophic events (Conradt et al., 2015). The area 

experiencing a bi-modal rainfall, farming is done in two 
seasons within a year. It implies farmers under IBI 
protection are compensated for previous losses which 
can support their farming activities the next season. 
Inferring from this, it is not out of place to state that this 
practice has increased the financial capacity of farmers 
making them more resilient to climate change thereby 
positively determining crop yield. Aside, Kjellstrom et al. 
(2013) argue that fear and anxiety associated with 
climate related risks deteriorate work output. 
Uncertainties with weather can create fear and anxiety 
among farmers serving as push factors for reduction of 
farm sizes and/or producing less. IBI reduces fear and 
anxiety and accentuates farmers’ confidence to produce 
desired quantities. 

Localised information centres or community broadcast 
centres provide fast information in the language people 
understand. In recent times, most communities in some 
developing countries are relying on common community 
broadcast centres for information (Chisadza et al., 2015; 
Roudier et al., 2014). Weather information can be passed 
on to community people through a community broadcast 
centre. Since this is localised, farmers easily understand 
the content of the message and act accordingly. This 
contributes to its role in significantly predicting the yields 
of both food crops. Mobile phone and radio/tv also 
provide reliable information that keeps farmers up-to-date 
with weather information. The mobile phone also allows 
for easy and efficient communication between farmers 
through phone calls and text messaging (Aker and Ksoll, 
2015).Farmers can share weather information that 
promotes appropriate response to a situation. The use of 
mobile phone and radio/tv for weather information 
influence on crop yield could possibly be linked to the 
efficiency and reliability of information farmers can obtain 
from these platforms. Even though, many of the farmers 
did not adopt mobile phone use as a CS weather 
practice, its prospects in climate change adaptation and 
consequently positive yield output is established. Early 
season  planting  was only significant in influencing maize  



 
 

 
 
 
 
output. Yam is cultivated in mounds and the mounds can 
serve as a protective cover to prevent weather effects on 
yam tubers (Jemo et al., 2014). Excessive heat and 
storm surges have limited devastating effects on the yam 
tubers due to the mounds. The residue and raw materials 
forming part of the mounds also serve as a source of 
nutrients that enhances productivity of yam. It could be 
inferred that the farmers were more concern about the 
high vulnerability of maize hence are motivated to plant 
early to avoid cessation of rains when produce is not 
ready for harvesting thereby promoting positive maize 
output.  
 
 
Conclusions and recommendations  
 
Adoption of CS weather practices had a positive 
influence on the yields of food crops. These practices 
have a great potential to enhance food crop production in 
the area. This is relevant in addressing food insecurity 
concerns and contributing to poverty alleviation in the 
area and by extension the country and other sub-
Saharan countries. For instance, the use of mobile phone 
to access weather information, listen to radio/watch tv for 
weather information, education/training on weather 
information access, taking IBI against weather events 
and receiving weather information through localised 
information centres all positively influenced the yields of 
both food crops. Early season planting was only positive 
for maize yield. Use of personal experience to predict 
weather events, listening to radio/watching tv for weather 
information and early season planting were adopted by 
most of the farmers. Even though the mobile phone and 
internet use for weather information access were 
significant in predicting the yields of food crops, adoption 
of these practices was less. It was recommended that the 
Ministry of Food and Agriculture and Non-Governmental 
Organisations with interest in agriculture should commit 
more resources into CS weather investments to create 
more opportunities for sustainable agriculture growth. 
More importantly, credence should be given toCS 
modern technologies and/or practices such as the use of 
mobile phone and internet for weather information, Index-
Based Insurance (IBI) and community localised 
broadcasting centres as they present more potential for 
farmers CS weather smartness. 
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