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Abstract 

The study was carried out in Yatta district, Machakos County in semi-arid eastern Kenya. The study 
covered Katangi, Ikombe and Yatta divisions. Data was collected from 200 households through 
interviews using a structured questionnaire. The data were used to assess farmers’ exposure to climate-
related shocks and copping strategies, perceptions of climate change and climate change impacts, 
adaptation strategies and constraints to adaptation. The data collected was analysed through descriptive 
statistics using SPSS version 12.0. The study showed that drought is the key climate-related shock with 
100% of households reporting that they had experienced drought. Erratic rainfall ranked second in 
importance, with 99.5% of households experiencing this climate shock. Floods affected a small share (5%) 
of households in the study area. The main effects of climate-related shocks were a reduction in crop yield 
(96%) and death of livestock (91%). Other effects reported by farmers include loss of entire crop (89%), 
food price increases (88%) and loss of income (86%). Purchasing food was the main coping strategy in 
response to climate-related shocks. The most common long-term adaptation strategies in response to 
climate change in the district were growing of drought escaping crops, water harvesting and change of 
crop varieties. The community ability to adapt to changing climate is constrained by many factors 
including lack of resources, lack of water, lack of access to inputs and lack of information on climate 
change and appropriate adaptation. Development of water systems for irrigation, easy access to inputs, 
provision of climate change information and appropriate adaptations, and provision of credit facilities 
were government interventions the community thought would enhance adaptation to climate change. 
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Introduction 

As noted in the Intergovernmental Panel on Climate Change (IPCC) (2008) report, global climate change 
is affecting, and will continue to affect the semi-arid regions of the world in several ways, such as: 
temperature increases, reduced water availability, loss of natural vegetation and biodiversity, 
degradation of soil fertility, and reduced locally produced food supplies. This therefore emphasizes the 
urgent need to develop improved coping and adaptation strategies for these regions. Semi-arid lands in 
Kenya occupy over 35% of 582,646 km2 of Kenya land area and supports over 25% of the human 
population as well as more than 26% of livestock in Kenya (Government of Kenya, 1992). Annual rainfall 
received in the region range from 900mm in the transitional zone, agro-ecological zone four (AEZ 4) to 
450mm in the AEZ 5 with a high risk (25-75%) of crop failure (Jaetzold et al., 2006). There are two 
cropping seasons in the region, the first season occurs in March-May as the ‘long rains’ (LR) and the 
second one in October-December as ‘short rains’ (SR). 

Droughts frequently occur and vary in duration and severity. Temperatures and evaporation rates are 
generally high with February and September being the hottest months of the year. Minimum mean 
annual temperatures vary from 140C to 220C, while maximum mean annual temperatures vary from 260C 
to 340C (Rao et al., 2011). These harsh climatic conditions make the agropastoralists in the semi-arid 
region highly vulnerable to climate change impacts. Poor social, economic and environmental conditions 
amplify their vulnerability to the negative impacts of climate change and reduce the capacity of the 
communities to cope with and adapt to climate change hazards.  
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Various reports indicate that when communities adapt appropriate measures they are better able to 
adjust to climate change effects and cope with adverse consequences ((IPCC, 2001; United Nations 
Framework Convention on Climate Change (UNFCCC), 2007)). The objective of this study was to assess 
and document farmers’ perceptions of climate change, on-going adaptation and coping strategies, and 
their decision-making processes on coping mechanisms. This information would be useful in developing 
and promoting targeted adaptation strategies.  

Materials and methods 

Study sites 

The study was conducted in Katangi, Ikombe and Yatta Divisions in Yatta District, Machakos County.  

Katangi and Ikombe Divisions fall mainly within agro-ecological zone (AEZ) five with a small portions 
bordering Yatta Division in AEZ four (Jaetzold et al., 2006). All sites exhibit low and variable rainfall and 
experience regular drought-related harvest failures with a bimodal rainfall pattern, with long rains falling 
from March to May, and short rains from October to December. Mixed crop-livestock production systems 
are the main farming enterprises with major crops being maize, green grams, pigeon peas and sorghum. 
In Yatta Division both rainfed as well as irrigated agriculture are practiced. Irrigation is facilitated 
through the Yatta furrow canal constructed in the 1950s.  

Data collection 

The assessment of the vulnerability and adaptation to climate change and impact by farmers was 
undertaken through field surveys of individual household interviews using a structured questionnaire. 
Differences in vulnerability and adaptation for different households was assessed based on selected 
factors such as sources and diversity of household members’ livelihoods, ownership and access to 
resources, age, gender and level of formal education. In assessing the capacity to respond, we considered 
the consequences of short-term and seasonal drought at the household level, as these provide direct 
experiential evidence. In particular, we investigated the opportunities and constraints that shape patterns 
of coping mechanisms. Finally, we considered implications of the processes of adaptation and the policies 
that might facilitate the adaptive processes. In addition, the questionnaire was designed to assess the 
ability with which farmers could recollect the seasonal conditions that occurred during the past 20 years, 
their sources of weather information and constraints to adaptation. From each of the three selected 
division, a minimum of 50 households were randomly selected from a house-hold sampling frame 
provided by the area chiefs. A total of 200 questionnaires were administered.  

Data analysis 

The collected data were analysed through descriptive statistics using the Statistical Package for Social 
Sciences (SPSS) version 12.0 (SPSS Inc.,2003). 

Results and discussion 

Table 1 shows the socioeconomic characteristics of farmers in the study area. The majority of the 
respondents interviewed were men (80%) though women were more actively involved in agriculture in 
the study area. The main occupation of respondents was farming (73%) and 93% had some level of formal 
education. The age of respondents varied from 28 to 80 years with a mean of 51 and standard deviation of 
9.8 years. Farm size varied from 2 to 132 acres with a mean of 10 and standard deviation of 11.1 acres, 
while the mean area under crops was 6 acres and standard deviation of 4.06 acres. 
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Table 1: Characteristics of respondents 

Characteristics % of respondents 

Gender  

Male 79.8 

Female 20.2 

Formal education level of household heads 

None 7.1 

Primary 48.5 

Secondary 33.7 

Post secondary 10.7 

Main occupation 

Farming 73.1 

Formal employment 11.2 

Self employment / business 15.7 

Characteristics Mean 

Age (years) 51.3 (9.8) 

Farm size (acres) 10.35 (11.1) 

Area under pastures (acres) 3.88 (2.71) 

Area under crops (acres) 5.76 (4.06) 

Number in parenthesis is the standard deviation 

 

Seasonal farming patterns and constraints 

Major crops in the study area included maize, cowpeas, beans, pigeon peas, green grams and sorghum 
grown under rain-fed conditions. Except for pigeon peas that are planted during short rains (October-
December), the rest of the crops are planted in both long rains (March-May) and short rains season. Other 
crops grown under irrigation include french beans, kales, tomatoes and onions. The main factors 
determining the types of crops grown were season (99%), inputs availability (82%), food needs (75%) and 
water availability (71%). Eighty five percent of farmers were intercropping in both seasons. Major 
constraints to crop production were unreliable rainfall (93.5%), pests and diseases (65.8%), poor soil 
fertility (61.6%) and seed availability (53%). The type of livestock kept in the area included local breeds of 
cattle (80%, sheep and goats (shoats) (88%) and poultry (97%). In terms of contribution to household food 
and financial security, 89% of the participants reported that cattle was the major contributor. The main 
factors determining the type of livestock kept were feed availability (94%), water availability (84%), food 
needs (77%) and disease incidences (74%),while the main contraints to livestock production were lack of 
feeds (75%), unavailability of high yielding livestock breeds (69%) and lack of water during dry spells 
(58%). 

Types, impacts and outcomes of climate shocks 

The study showed that drought was the key climate-related shock with 100% of the households reporting 
that they had experienced drought (Figure 1). Erratic rainfall ranked second in importance, with 99.5% of 
households experiencing this climate shock. Floods affected a small share of the households (5%) in the 
study area.  
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Figure 1: Climate shocks experienced 

The main effects of climate-related shock were a reduction in crop yield (96%) and death of livestock 
(91%) (Figure 2). Other effects reported by farmers include loss of entire crop (89%), food price increases 
(88%) and loss of income (86%).  

 

Figure 2: Effect of climate related shocks 

Farmer perceptions of climate change 

On perception of climate change over the last 20 years, 98.5% of farmers reported that there has been an 
increase in temperatures and 98% reported a decrease in rainfall amounts. Concerning rainfall variability, 
98% of farmers reported that rains come later and has become more erratic (96%), while 90% reported 
longer droughts. Figure 3 show farmers’ classification of good and failed long and short rains seasons 
over the last 20 years.  
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Figure 3: Farmers’ classification of seasons from 1992 to 2011: (a) long rains (b) short rains 

Farmers interviewed were able to recollect the past seasons fairly accurately especially the ‘good’ and 
‘failed’ seasons which corroborated well with the meteorological records. This can be expected 
considering the high impact these events have on overall performance of the farming systems. For 
instance, over 30% of farmers classified the years 1994, 1996, 1998, 2000, 2006, 2008 and 2010 long rains 
seasons as good (Figure 3). This compares quite well with classification suggested by Rao et al. (2011) 
where seasons with rainfall in excess of 25% of long-term mean were classified as good, whereas those 
seasons with rainfall less than 25% below the long-term mean were classified as failed. From the analysis 
of rainfall data (Figure 4), only 1998, 2005, 2006 and 2010 long rains can be classified as good. Over 50% of 
farmers classified the years 1993, 1995, 1999, 2001, 2003, 2004, 2006, 2008, 2009 and 2011 short rains season 
as good (Figure 5), whereas on the basis of meteorological data (1992-2011), only 1994, 1997, 1999 and 
2006 short rains seasons are classified as good (Figure 5). 

 

Figure 3: Seasonal rainfall classification: (a) long rains and (b) short rains 

 

Climate information 

The main type of climate information that farmers reported having access to were daily weather forecasts, 
advisories and alerts / early warnings. Daily weather forecasts was accessed through radio (97%), 
advisories through barazas, while alerts were accessed through newspapers (78%) and barazas (56%). 
Though not reliable as reported by 65% of farmers, daily weather forecasts was the most easily accessible 
and timely climate information. Alerts/early warnings were more relevant as reported by 72% of farmers 
and were easily accessible. Seventy-two percent of farmers indicated that they had indigenous technical 
knowledge (ITK) and skills on weather forecasting and could predict a wet and a drought season based 
on animals and plants behaviour. Indigenous knowledge on weather forecasting was reported by 81% of 
farmers to be helpful in farming decisionmaking especialy on the types of crops to be planted. 

Copping and adaptation strategies and contraints to adaptation 

Coping strategies are the actual responses to crisis on livelihood systems in the face of unwelcome 
situations, and are considered as short-term responses (Sharma, 2009). In general, this involves managing 
resources, both in normal times as well as during crises or adverse conditions. The fact that the 
communities living in the area covered by this study have survived droughts for many years is an 
indication that they have developed indigenous mechanisms and strategies to cope with these droughts. 
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A better understanding on how local populations have coped with previous droughts has the potential of 
providing important guide for addressing current and future climatic events. The communities 
interviewed have developed various coping strategies and adaptation mechanisms that have enabled 
them reduce their vulnerability to past climate variability and change. Figure 5 gives an illustration of 
coping strategies used to deal with climate shocks. Given that the main result of the climate shocks was a 
decline in crop yield (or in some cases a loss of the entire crop) it is not surprising that the main coping 
strategy involve the purchase of additional food, reducing consumption, or consuming different foods. 
Purchasing food was particularly important in which 82% of the households reported purchasing food in 
response to climate-related shocks. This suggests that access to markets and affordable sources of food 
are important for households facing climate shocks. However, as was mentioned above, food shortages 
and price increases are other common effects of climate shocks heightening the situation of food 
insecurity. This indicates that households affected by shocks may face difficulties meeting their 
consumption needs for multiple reasons. Given that in order to buy food, households must afford it 
somehow, we looked into what other coping strategies that these households employed. Among those 
household that reported buying food as a coping strategy, 86% sold livestock, 55% borrowed from 
relatives, 61% sought off-farm employment, 62% received aid, and 61% were engaged in charcoal 
burning.  

 

Figure 5: Coping strategies in response to climate change 

Adaptation is defined as adjustment in natural or human systems in response to actual or expected 

climatic stimuli or their effects, which moderates harm or exploits beneficial opportunities (IPCC, 2007). 
Adaptation has the potential to reduce the negative impacts of climate change. However, the ability to 
adapt is particularly related to socioeconomic circumstances. Adaptation techniques could include 
changes in crop or livestock types, water harvesting, irrigation and fertilizer use. Identifying which areas 
and populations are at greatest risk from climate change or are most vulnerable, can help in setting 
priorities for adaptation. Obviously, adaptation strategies are expected to be many, and their 
combinations in various ways will be required in any given location. With respect to crop production, 
surveyed farmers took a range of adaptation strategies (long term measures in response to perceived 
climate change) (Figure 6). The most common responses included growing of drought escaping crops 
(87%), water harvesting (67%), changing crop varieties (63%) and improvement of soil fertility (52%). 
Other responses included changing crop type (48%), soil conservation practices (43%) and changing of 
planting dates (39%).  
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Figure 6: Adaptation strategies in crop production undertaken by farmers in response to perceived 
climate change 

On livestock production, farmers also undertook several adaptation strategies (Figure 7). The most 
common strategies included decreasing the number of livestock kept (52%), mixing of crop and livestock 
production (38%) and changing of animal breeds (27%). Other strategies included diversifying livestock 
feeds (22%) and supplementing livestock feeds (22%). 

 

Figure 7: Adaptation strategies in livestock production undertaken by farmers in response to 
perceived climate change 

The proportion of farmers that did not take any adaptation strategies on crop production was 19%, while 
on livestock production was 17%. This compares well with a similar study conducted in 7 districts of 
Kenya where 19% of farmers did not take any adaptive strategies (Bryan et al., 2011). Farmers were also 
asked what measures they would like to implement to adapt to changing climate variables like rainfall 
patterns and amounts, longer droughts and hot temperatures. The most common response was water 
harvesting (35%) through building of water pans and dams, and digging of shallow wells, planting of 
both natural and fruit trees (30%) and construction of soil and water conservation structures (5%). 

The various constraints that hinder implementation of adaptation strategies to climate change are shown 
in Figure 8. 
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Figure 8: Constraints to adaptation 

The most common responses included lack of resources (88%), lack of water (75%), lack of access to 
inputs (71%) and lack of information on climate change and appropriate adaptation (62%). Other 
responses included lack of access to credit (50%) and land (43%) and shortage of labour (40%). 

Surveyed farmers reported a number of government incentives/policies that they thought would 
enhance adaptation to climate change (Figure 9). The most common responses included development of 
water systems for irrigation (92%), easy access to inputs (89%), provision of climate change information 
and appropriate adaptations (89%) and provision of credit (80%). 

 

Figure 9: Policies perceived to enhance adaptation to climate change 
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Conclusions 

Frequent droughts and erratic rainfall, the main climate shocks in Yatta results in reduction in crop yields 
and death of livestock. Purchasing food is the main coping strategy in response to climate-related shocks. 
In order to purchase food, farmers have to sell livestock, engage in casual labour or burn charcoal. The 
most common adaptation (long-term) strategies are growing of drought escaping crops, water harvesting 
and change of crop varieties. The community ability to adapt to changing climate is constrained by many 
factors including lack of resources, lack of water, lack of access to inputs and lack of information on 
climate change and appropriate adaptation. In order to adapt to changing climate variables like variable 
rainfall pattern and amount, longer droughts and hot temperatures, the community intended to 
undertake measures like water harvesting through building of water pans, dams, shallow well; planting 
of both natural and fruit trees and construction of soil and water conservation structures. While the 
community undertook these measures, there are government policies that they thought would enhance 
adaptation to climate change. These are development of water systems for irrigation, easy access to 
inputs, provision of climate change information and appropriate adaptations, and provision of credit 
facilities. 
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