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ABSTRACT: 

Climate change is one of the biggest challenges to the world in present times. It is defined as 

significant changes in the average values of meteorological elements, such as precipitation 

and temperature, for which averages have been computed over a long period . The past few 

decades indicate that significant changes in climate at a global level were the result of 

enhanced human activities that altered the composition of the global atmosphere. The 

concentration of greenhouses gases such as methane , carbon dioxide , and nitrous oxide have 

been increased This research were undertaken on the determinants of farmer’s adaptation to 

climate change in case of jimma rare woreda, Horro guduru wollega, Oromia, Ethiopia, This 

study analyze factors affecting farm level adaptation methods adopted by farm households in 

the study area. Climate change is expected to have a significant negative impact on 

agricultural productivity and food security in Sub-Saharan Africa. In Ethiopia, approximately 

85%ofthe total agricultural output relies on rain-fed smallholder farming systems, which are 

particularly sensitive to climate change. Results of the logistic regression model showed that 

education, household size, annual household income, access to information, credit and 

membership of farmer-based organization are the most important factors that influence 

farmers’ adaptation to climate change. The main constraints on adaptation include 

unpredictability of weather, high farm input cost, lack of access to timely weather 

information and water resources. The policy implication of this study is that governments 

should mainstream barriers to, and choice factors of, adaptation practices to climate change 

related projects and programs. 

INTRODUCTION: 

Objectives of the Study 

General Objective 

The general objective is to study major determinants of Climate change adaptation of rural 

households in Jimma rare woreda, Horro guduru wollega Zone. 
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Specific Objective of the Study 

The specific objectives of the study are: 

1.  To assess how they adapt their farming in response to perceived changes in 

climate?  

2. To analyze the perception of smallholder crop-livestock farmers on climate 

change  

3. To assess the major determinants to farmers’ choices of climate change adaptation 

in the study area 

Sources and Types of Data 

Both primary and secondary data were used for this study. The primary data needed for the 

study was obtained from randomly selected Woreda’s. The types of data which was generated 

through the various data collection instruments from these sources are quantitative and 

qualitative data. Secondary sources of data are government policy documents and reports, 

poverty research reports from the research journals, books and magazine, policy documents 

and working and discussion papers of various institutions and from the zonal and woreda 

administration offices, and woreda microfinance.  

Then after, a structured household questionnaire was administered to 326 sample households 

of participant and non-participant in the selected kebeles. In doing so, training was given to 

enumerators about the questionnaire and follow up was made to ensure that the process of 

data collection was smooth. The survey questionnaire was pre-tested before full scale data 

collection in order to clarify issues in the questionnaire.  

Method of Data Analysis 

Both descriptive and statistics and econometric models were used for analysis. Econometric 

models used to analyze the empirical data collected from the sample population for this 

study. Descriptive statistics such as mean, standard deviation, percentages, pie charts, graphs 

and cross tabulations was used in analyzing the data.  

Econometric Analysis 

Data analysis followed upon completion of data coding and organizing. The STATA 14 

version is the statistical software which was used for analyzing the data.  

MODEL SPECIFICATION: 

A Stata will be willbe used to analyze the data. Percentages, frequencies and means were 

used to represent farmers’ perceived long-term changes in temperature and rainfall and bar- 

riers to the use of adaptation practices by farmers. A weighted average index (WAI) analysis 

has previously been applied to assess farmer-perceived important adaptation strategies in 
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Bangladesh and barriers of adap-tation to climate change in Nepal (Uddin et al., 2014; 

Devkota et al., 2014). In this study, the WAI was used to rank the effects of climate change 

on crop performance, environment, households’ socio-economy and psychological threats. 

Similarly, the WAI was applied to rank farmer-perceived rate of occurrence of weather 

extremes (i.e. dry spell, drought and flood). Respon- dents were asked to score the weather 

extremes based on a 0-2 Likert scale (i.e in terms of ‘high’, ‘moderate’ and ‘low’). The WAI 

was then estimated using the for- mula below. 

WAI=F2W2 + F1W1+ F0W0 

F2 + F1 + F0 

WAI=∑FiWi 

∑Fi 

Where: F = frequency; W = weight of each scale; i = weight (2 = high occurrence; 1 = 

moderate occurrence and 0 = low occurrence) 

The dependent variable in this study is whether a household has ‘adapted’ or ‘not adapted’ 

any adaptation practices to climate change. Based on discussions with MOFA staff, review of 

the literature and field observations, the adaptation practices identified included improved 

crop varieties (drought-tolerant and early maturing crops), crop diversification (mixed 

cropping and crop rotation), farm diversification (mulching, composting, ridging and 

terracing), change in planting date, income generating activities, irrigation practice (dry 

season gar-dening) and agro forestry. Adaptation is the dependent dummy variable. 

Definition of Variables 

Dependent variable 

Climate change adaptation is dependent variable for the logit analysis which has 

dichotomous nature representing rural household farmer’s adaptation decision to climate 

change. This is to distinguish or discriminate between those adaptors or non-adaptors of 

climate change in the study area. It takes value of “1” for adaptors and “0” for non-adaptors 

to climate change. 

Independent variables 

The following are the independent variables that will considered for the analysis of 

adaptation determinants: 

Age of the household head: Age refers to the length of time one has been alive. It is a 

continuous variable, defined as the farm household heads age at the time of interview 

measured in years.  
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Gender of household head: This is a dummy variable that assumes a value of “1” if the head 

of the household is male and “0” otherwise. With this background including the existing 

gender differences; male headed households have mobility, participate in different meetings 

and have more exposure to information; therefore it is hypothesized that male headed 

households have more access to use formal credit.  

Marital status: This is dummy variablewhich takes value of 1 if household is married and 0 

otherwise.  

Educational status of a household head: this is continues variable which takes time spend 

in school in year. Farmers who can read and write are expected to have more exposure to the 

external environment and accumulate knowledge. They have the ability to analyze costs and 

benefits. The more educated the household head the more credit he will use for consumption 

purposes.  

Non-farm participation: Non-farm activities are the activities which are not related to 

farming or agricultural activities. Non-farm employment is any form of other than farm in the 

type wages. In rural area, majority of households are involved in farm activities but many of 

them get their income from non-farm activities. 

Family size: Refers to the total number of family in the household. 

Cultivated land (farm) size: is the farm size in hectares measured by the total land area 

under crop production.  

Extension Contact: It refers the number of times the household received extension service 

within a year and will measure in number of frequency which the household receive the 

service in year. The main objective of the extension service was to increase the crop 

production by using modern agricultural technologies like chemical fertilizer, irrigation etc 

and had more participated in agriculture intensification activities than the counterparts as a 

result farmers who have a frequent contact with extension agents are expected to have more 

information that will influence farm household’s demand for credit from the formal sources 

(Ambachew&Ermiyas, 2016; Titay, 2013). On the other hand, the propensity of households 

to participate in farm activities is positively influenced by their extent of contact with that 

since they are better in farm income relatively and it leads them to participate in farm 

activities (Yishak, 2017). Therefore, it was hypothesized that this variable positively 

influences farmer’s access to use formal credit.  

Distance from Market: It refers to the proximity or farness of the household’s residence 

from the “nearest” market place and will measure by walking hour which the household 

waste to arrive the nearest market. In other researches like Bassie (2014) and Ayantoye 

(2017) it measured by km, but since this study area is rural it is difficult to get the real 

distance in km and the estimated hour which will get by asking the household is better 

relatively. Access to market and other public infrastructure create opportunities of more 
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income by providing in diversifying livelihood strategies through non and off- farm 

employment, easy access to input and transport facilities; household nearer to market center 

have better chance to microfinance participation (Yishak, 2017).  

Attitudes towards risk: The other factor, which influences the household’s to adaptation 

climate change, is their attitude towards risk. 

SOCIO-ECONOMIC CHARACTERISTICS OF RESPONDENTS: 

Results of the study showed that 82 % of respondents perceived an increase while 6 % 

perceived a decrease in temperature trend over the past 10 years (Table 2). Also, 9 % of 

farmers perceived no change in temperature while 3 % could not indicate if there was a long-

term temperature change or not. As regards rainfall, an overwhelming majority of farmers (87 

%) perceived a decrease in the precipitation trend over the past 10 years (Table 2), whereas 5 

% of respondents perceived an increase and 6 % perceived no change in precipitation. The 

results also showed that 2 % of farmers did not know if there was a change in precipitation or 

not. that farmers attributed the perceived trend of increasing temperature to decreasing 

precipitation. Farmers also attributed the perceived trend of decreasing rainfall to factors such 

as deforestation, bushfires and ancestral curses. The results are in line with findings of 

previous studies reported in Southern Ghana, Nigeria, Senegal and Southern Africa which 

showed that the majority of farmers have perceived long-term changes in climate variables 

(Fosuh-Mensah et al., 2012; Apata, 2011).  

Perceived occurrence of weather extremes 

The results of farmers’ perceptions regarding occurrences of weather extremes are presented 

in Table 3. Farmers generally perceive weather extremes in terms of dry spells, drought and 

floods. The rate of occurrence of dry spells was ranked highest by respondents (WAI = 1.88). 

Drought and flood occurrences were ranked 2nd and 3rd respectively (WAI = 0.53 and WAI 

= 0.34). Same results were obtained during the focus group discussions. Farmers revealed 

that unlike floods, dry spells occur every year during the crop production season. The 

respondents claimed that the frequency and severity of floods is decreasing due to decreasing 

rainfall trend. On the other hand, farmers indicated that the frequency and severity of drought 

is beginning to increase in recent times. Similar findings were reported in the Wa West 

District of Ghana where farmers perceived higher frequency and severity of drought than 

floods (Kusakari et al., 2014). In Uganda however, farmers were reported to have perceived a 

higher rate of occurrence of flood than drought (Okonya et al., 2013). 
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Table 4.1 − Farmers' perception of long-term changes in climate variables 

Variables Frequency % of Respondent 

Temperature  

Don't know 19 

Decreasing 16 

Stable 10 

Increasing 156 

Precipitation 13 

Don't know 22 

Increasing 34 

Stable 87 

Decreasing 145 

Farmer-perceived effects of climatic change on agriculture 

Generally, rural farmers perceive effects of climate change on agriculture in terms of poor 

crop performance, environmental degradation, socio-economic challenges and psychological 

threats. With a WAI value of 2, poor crop performance was perceived to be the highest effect 

of climate change on rural agriculture (Table 4). Socio-economic threats and environmental 

degradation were ranked 2nd and 3rd with WAI values of 1.45 and 1.39, respectively. The 

respondents also perceived and ranked psychological threats as effects of climate change 

(WAI = 1.30).  

Results of the focus group discussions showed that dry spells and droughts generally cause 

wilting and drying up of crop plants. These culminate into poor crop development and low 

yields. The farmers claimed that socio-economic effects of climatic change included out-

migration, indebtedness, food shortage and low household incomes. The climatic change 

related psychological effects identified by farmers included stress, depression and suicides. 

This is likely the case because farmers’ inability to pay back farm resources borrowed from 

colleague farmers and relatives in the event of a climate-related crop failure can cause 

psychological trauma. Low incomes and food shortages can also lead to depression, 

sicknesses and deaths in farm households. The revelation in this study that farmers link 

psychological threats to climate change is intriguing since it appears no studies as yet have 

reported similar findings. 

Farmers’ adaptation practices and reasons for adoption 

About 67 % of farmers who perceived climate change have used adaptation practices. The 

results of the adaptation measures being used by farmers are shown in Table 5. A slim 
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majority of respondents (51 %) use crop diversification strategies in response to climatic 

variability. Changing the planting date was chosen by 22 % while improving crop varieties 

were chosen by 12 %. Farmers also use farm diversification measures (6 %), income 

generating activities (6 %) and irrigation (2 %) to mitigate the effects of climate change on 

their farming activities. About 1 % of the respondents also undertake agroforestry.  

As regards reasons for adaptation, an overwhelming majority (95 %) of respondents use 

adaptation measures to cope with dry spell effects on crop plants (Table 6). Also, 94 % and 

75 % of farm households adapted to cope with drought effects and improve crop production, 

respectively. The results also showed that adaptation practices were adopted by 74 % of 

respondents to improve soil fertility and 34 % to cope with the effects of floods. Results of 

the FGDs showed that farmers use drought-tolerant and early maturing varieties and change 

of planting date to adapt to dry spells, droughts and floods. Farmers also use crop rotation and 

mixed cropping strategies to reduce effects of dry spell on crop plants. Some of the farmers 

claimed that they used composting and mulching to conserve soil moisture and improve soil 

fertility so as to increase their crop production. The FGDs also revealed that farmers adopted 

terracing and ridging methods to reduce the effects of floods. 

Table 4 .2− Farmer-perceived effects of climate change on agriculture 

Effect variable 
Ranking of extremes 

High moderate  low 
WAI Rank 

Poor crop performance 100 0 0  

 

 

 

2.00 1 

Socio-economic challenges 54 37 9 1.45 2 

Environmental degradation 45 49 6 1.39 3 

Psychological threats 50 30 12 1.30 4 

Table 4.3 − Adaptation practices being used by farmers 

Adaptation practices  % Of respondents  Actual adaptation measures  

Crop diversification  51  Crop rotation and mixed cropping  

Change planting date  22   

Improved crop varieties  12  Drought-tolerant and early maturing 

varieties  

Farm diversification  6  Reduce farm size and composting/ 

mulching  

Income generating activities  6  Petty trading and ‘pito’ brewing  

Irrigation  2  Dry season gardening  

Agroforestry  1  Tree planting 
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Table 4.4. − Reasons for adaptation to climatic change 

Reasons for adaptation % of respondents Mean Std. Deviation 

Cope with flood 34 0.59 0.494 

Improve soil fertility 74 0.84 0.367 

Improve crop 

production 
75 0.64 0.483 

Cope with drought 94 0.99 0.103 

Cope with dry spell 95 0.96 0.202 

Determinants of farmers’ choices of adaptation strategies to climate change 

Of the demographic, socio-economic and institutional variables tested, education status and 

knowledge on CCASs were found to have influence on the choice of farmers’ decision to 

take all livestock-based adaptation options studied. Access to veterinary service and 

extension was found to be a determinant factor on farmers’ decision to implement animal 

destocking, shifting and diversification of livestock spp., animal feed development related 

strategies and animal health care and management. In addition, to education status and 

knowledge of farmer on CCASs, livelihood diversification strategy was influenced by the 

household annual income and presence of non-farming income. Unlike other strategies, 

animal destocking was influenced by access to market (Table 4.1). 

The marginal effects of the logit model on determinant factors are described in Table 

4.2.Considering the decision-makers characteristics, farmers with better education levels 

were7.5%, 4.9%, 2.8%, 2.1% and 1.7% more likely to take animal health care and 

management, livelihood diversification, animal destocking, shifting and diversification of 

livestock spp. and animal feed development strategies, respectively, compared to illiterate 

farmers. Female headed households are 7.3% more likely to take the livelihood 

diversification adaptation strategy compared to male headed households. Besides, the 

likelihood of taking livelihood diversification, animal health care and management, animal 

feed development, animal destocking and shifting and diversification of livestock spp. 

options increased by 16.4%,15.7%, 5.6%, 3.0% and 2.3%, respectively, for farmers who are 

aware of the different CCASs. 

The household level factors and household size had a positive effect on animal feed 

development related adaptation strategy where for every unit increase in household size the 

likelihood of taking this adaption measure has increased by 2%. Besides, for every unit 

increase in TLU of the household, the likelihood of taking shifting and diversification of 

livestock species, and animal feed development related strategies have increased by 4.8%and 
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3.3%, respectively. Household income has positive effect on farmers’ decision to take animal 

health care and management and livelihood diversification strategies. 

Table 4.5.Parameter estimates of logit model for climate change adaptation decision 

Explanatory 

variables 

Animal 

destocking 

Shifting and 

diversification 

of livestock spp. 

Animal feed 

development 

Animal 

Health and 

Mgt 

Livelihood 

diversification 

Sex 1.191 (0.542)) _0.133 (0.937) 1.470 (0.447) 0.389 (0.818) 
_0.661 

(0.694) 

Age _0.182 (0.127) _0.157 (0.180) _0.183 (0.122) _0.152(0.192) 
_0.139 

(0.236) 

Education 4.172** (0.033) 3.773** (0.050) 3.891**(0.045) 
3.298* 

(0.086) 

4.252** 

(0.032) 

Household 

size 
0.206 (0.642) 0.179 (0.673) 0.363 (0.402) 0.080 (0.850) 0.032 (0.940) 

Household 

annual 

income 

0.003 (0.367) 0.003 (0.313) 0.0053 (0.13) 0.005 (0.147) 
0.006* 

(0.094) 

Non-farm 

income 
_0.157 (0.933) _1.069 (0.557) _0.945 (0.607) 

_1.560 

(0.393) 

3.525* 

(0.055) 

Livestock 

size (TLU) 
0.580 (0.306) 0.594 (0.274) 00.724 (0.190) 0.228 (0.674) 

_0.439 

(0.439) 

Land 

ownership 
15.286 (0.982) 0.952 (0.531) 1.099 (0.490) 0.223 (0.875) -0.742 (0.621) 

Market 

access 
4.186** (0.020) 1.532 (0.353) 2.070 (0.216) 1.690 (0.305) 1.212 (0.469) 

Access to 

vet service 

and 

extension 

4.017** (0.015) 3.999** (0.010) 3.121**(0.046) 
5.631*** 

(0.001) 
1.925 (0.219) 

Knowledge 

on CCA 
10.211***(0.001) 9.795***(0.001) 9.135***(0.002) 

9.348*** 

(0.001) 

11.654*** 

(0.000) 

Constant _24.271 (0.971) _6.460 (0.221) _8.280 (0.128) 
_6.974 

(0.185) 

_6.819 

(0.208) 
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Table 4.6. Marginal effects of independent variables on climate change adaptation strategies 

Explanatory 

variables 

Animal 

destocking 

Shifting and 

diversification 

of livestock spp. 

Animal feed 

development 

Animal 

Health and 

Mgt 

Livelihood 

diversification 

Sex 0.050 (0.444) _0.097 (0.149) 0.104 (0.242) 
0.017 

(0.814) 
_0.073* (0.088) 

Age _0.001 (0.426) 0.001 (0.964) _0.002 (0.284) 
0.001 

(0.758) 
0.001 (0.623) 

Education 0.028* (0.033) 0.021* (0.066) 
0.017** 

(0.048) 

00.075 

(0.165) 
0.049** (0.020) 

Household 

size 
0.206 (0.642) 0.179 (0.673) 0.363 (0.402) 

0.080 

(0.850) 
0.032 (0.940) 

Household 

annual 

income 

_0.000 (0.158) 
_0.0001* 

(0.070) 

_0.0001 

(0.308) 

0.002** 

(0.030) 

0.0001** 

(0.033) 

Non-farm 

income 
0.024 (0.326) 0_0.092 (0.021) _0.039 (0.208) 

_0.192 

(0.000) 

0.300*** 

(0.000) 

Livestock 

size (TLU) 
0.012 (0.259) 0.048** (0.015) 

0.033** 

(0.027 

0.031* 

(0.106 

0.059*** 

(0.000) 

Land 

ownership 
0.884 (0.982) _0.182(0.988) _0.171 (0.987) 

_0.316 

(0.978) 
_0.209 (0.969) 

Market 

access 

0.151*** 

(0.002) 
_0.066 (0.201) 0.005 (0.908) 

0_0.026 

(0.608) 
_0.047 (0.160) 

Access to vet 

service and 

extension 

0.140*** 

(0.009) 
0.036** (0.063) 

0.093** 

(0.021) 

0.315*** 

(0.003 

0.150*** 

(0.000) 

Knowledge 

on CCA 

0.030*** 

(0.064) 
0.023 (0.038) 

0.056** 

(0.011) 

0.157 

(0.059) 
0.164* (0.053) 

Notes: ***, ** and * significant at 1%, 5% and 10% probability level, respectively 

Farmers who have non-farm income sources are 10% more likely to implement livelihood 

diversification strategy. The likelihood of taking animal health care and management and 

shifting and diversification of livestock species strategies had reduced by 19.2% and 9.2%, 

respectively, for farmers who have non-farm income. 
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Access to veterinary services and market are statistically significant determinants where 

farmers who have better access to veterinary service facilities such as clinics and extension 

service are 31.5%, 14.0%, 9.3% and 3.6% more likely to take animal health care 

andmanagement, animal destocking, animal feed development and shifting and 

diversification of livestock spp. strategies, respectively. However, access to veterinary service 

and extension has anegative effect on farmers’ choice of taking livelihood diversification 

strategy, where there was a15% reduction. The likelihood of implementing animal destocking 

adaptation measure hasincreased by 15.1%for farmers who have a better access to market. 

SIGNIFICANCE OF THE STUDY: 

The research will serve policy makers, program managers, donor field staff and NGO 

personnel, researchers and practitioners of Climate to acquire the understanding about the 

process of intervention, level of the contribution of farmers to reducing climate problem and 

take other necessary supportive measures to minimize climate change. In addition, the 

research may serve as an eye-opener and a pointer towards further study in the area, as it is 

among the first of its type in Jimma rare Woreda. 

SCOPE AND LIMITATION OF THE STUDY: 

The study will be conducted in Jimma rareof Horro guduru Wollega zone, Oromia Regional 

State.This study will emphasized mostly on adaptation of climate change and analyses at the 

level of households by taking ‘snap-shot’ at a particular period of time based on cross 

sectional design, collects data at one time, and hence, one can generalize the findings from 

such one-shot studies to the population only at the time of the survey.  

CONCLUSION: 

 In light of the above, this study concludes that governments and development partners 

should mainstream the determining factors of adaptation and barriers to adaptation 

into climate change related policies, projects and programs.  

 Accessibility to timely weather information and formation of famer-based 

organizations (FBOs) should be prioritized to help farmers improve their information 

sharing and decision-making processes. There is also the need for construction of 

dams and dug-outs so that farmers can undertake dry season gardening and irrigation 

farming.  

 Awareness creation trainings, provision of appropriate herd management and 

marketing strategies, institutional, political and economic support systems should be 

taken into account to ensure the sustainability of climate change adaptation by local 

communities and enhance their adaptive capacity.  
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 The federal and local governments in should design policy frameworks to enhance the 

adaptive capacity of mixed crop-livestock farming communities and similarly guide 

other stakeholders working to improve the livelihoods of crop-livestock farmers 

 The Ethiopia Meteorological Agency should be adequately trained and resourced to 

collect and disseminate accurate and timely weather information. Additionally, 

government should ensure that flexible terms of agricultural credits are made 

accessible to farmers so that they can meet the financial demands of adaptation. 

 Furthermore, this study revealed that the rate of occurrence of dry spells and drought 

is higher than flood. Government should, therefore, boost the capacity of research 

scientists and agricultural staff to develop and promote appropriate and effective 

technologies (e.g. drought-tolerant and early maturing crop varieties) to help farmers 

adapt to these extreme weather events. 
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