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Dependence on rain-fed agriculture and having low adaptive capacity make the country highly susceptible to 
the adverse impact of climate change and variability. This study sought to find out the determinants of farm-
ers’ adaptation strategies to climate change and variability in Mareka District of Dawuro zone, South Ethio-
pia. A total of 37 kebele of the district were stratified under three dominant agro-ecologies (as highland, mid-
land and lowland). Three kebele (Eyesus, Gozo-shasho and Tarcha-zuriya) was selected randomly from the 
three agro-ecologies of the district. After households were grouped in to, three socio-economic categories 
(poor, medium and better-off) 69, 68 and 17 households (i.e. a total of 154 households) were randomly se-
lected from the respective socio-economic category. Both qualitative and quantitative data were collected 
through key informant interview, focus group discussion and household survey, respectively. Binary logit 
model was used to examine determinants of adaptation strategies. Accordingly, education, sex, age, produc-
tive labor force, wealth, farm experience, farm size, extension contact, soil fertility, access to climate infor-
mation and credit service were the major determinant factor variables to farmers’ adaptation to climate 

change and variability. Therefore, providing new technologies (improved seed, fertilizers and chemicals and 
farm machineries), animal health centers, extension education (through farmers training center and formal 
education), implementing soil conservation, making credit service more available and accessible to farmers 
are recommended measures to face moderate impacts of climate change and variability.  
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Introduction 
 
Climate change is a global phenomenon. It is cur-
rently emerged as one of the most serious environ-
mental and international development challenges of 
the twenty-first century. The Fourth Assessment 
Report of Intergovernmental Panel on Climate 
Change (IPCC, 2007a) concluded that warming of 
the climate system is unequivocal, as is now evi-
dent from observations of increase in global aver-
age air and ocean temperatures, melting of snow 
and ice and rising of global average sea level. The 
effect of continuously warming climate put the 
world agriculture under significant pressure to meet 
the demands of rising populations (Rosegrant et al. 
2008).  

Though, the impact of climate change is global 
in its concern, developing countries are highly vul-
nerable to climate change since their economies are 
closely linked to agriculture and a large proportion 
of their populations depend directly on it and natu-
ral ecosystems for their livelihoods (World Bank, 
2009). Of those vulnerable developing countries, 
sub-Saharan Africa is the most vulnerable one; 
because majority of their people live in abject pov-
erty and are heavily dependent on low yield rain-

fed agriculture for their economic and livelihood 
sustenance (Juana et al. 2013).  On the other hand, 
climate change is expected as it posed new chal-
lenges in sub-Saharan Africa (Villanueva and Hi-
raldo, 2011). This is mainly suggested as due to 
characteristics of the area having variable climate, 
inappropriate policies, high population growth rates 
and lack of significant investment in irrigation in-
frastructure and widespread poverty in the conti-
nent. This also made difficult for several countries 
in the continent to develop patterns of livelihood 
that intended to reduce pressure on the natural re-
source base to insure food security and further lim-
its the adaptive capabilities of the continent (IPCC, 
2007b). Ethiopia is among those countries most 
vulnerable to climate risks in Africa (USAID, 
2011). According to the assessment by Ethiopian 
National Adaptation Program of Action (NAPA, 
2007) the major causes for vulnerability to climate 
change and variability in Ethiopia include very high  
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dependence on rain-fed agriculture which is sensi-
tive to climate variability and change; under-
development of water resources; low health service 
coverage; high population growth rate; low eco-
nomic development; low adaptive capacity; weak 
institutions and lack of awareness to climate 
change and variability. To minimize the adverse 
impact of climate change and variability, farmers 
developed various ways of adapting the risks asso-
ciated with it such as changing planting date, 
changing crop variety, soil and water conservation, 
using irrigation practice and employing livestock 
management (CGIAR, 2009; Jeffcott, 2013).  

Though, adaptation is a must to live with al-
ready happening climate problem and people start-
ed to take actions in order to tackle it, different 
factors were influence them to adapt the adverse 
impact of climate change on agriculture (Temesgen 
et al. 2008; Bewket, 2010; Bewket et al. 2013). 
Therefore, it is crucial to recognize their adaptation 
strategy which they pursue in the response to 
change in their local climate and its determent; 
which differ from household to household depend-
ing on numerous factors such as socio-economic 
status, agro-ecological variation, institutional sup-
port, educational level and their endogenous 
knowledge.   
The main objective of the study was to assess the 
determinants of farmers’ adaptation strategies to 

climate change and variability in the study district. 

The specific objectives of the study were: to inves-
tigate locally practiced adaptation strategies pur-
sued by farmers in the response to climate change 
and variability, and to examine determinants of 
household level adaptation strategies to climate 
change and variability in the study area. In light of 
the aforementioned research objectives this study 
strives to answer the following key research ques-
tions: 1. what are farmers’ adaptation stagiest to 

perceived change in rainfall and temperature? 2. 
what factors influence farmers’ decision to adapt to 

climate change and variability? 
 

Research Methodology  
 
Description of the Study Area 
 
The study was conducted in Mareka district of 
Dawuro zone in Southern Nation Nationalities and 
Peoples Region State, South Ethiopia. The district 
comprises 37 kebeles and it is divided in to three 
agro-ecologic zones. These include (highland) 
(41.2%), Weyna Dega (midland) (50%) and Kolla 
(lowland) (8.8%). Of this the study was carried out 
in three kebeles; Eyesus (highland), Gozo-shasho 
(midland) and Tarcha-zuriya (lowland).The mean 
annual temperature and rainfall of the district is 
22.3oC and 1176mm respectively.   

 
 

 
  Figure 1: Map of the study area 
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Sampling Procedure  
 
Here the researchers was focused to understand 
either there was any difference in the adaptation 
strategies followed by farmers living in different 
agro-ecologies and its determinant factors influenc-
ing them to adapt. Accordingly, the District was 
selected purposively because of its characteristics 
of three farming agro-ecology; as highland, mid-
land and lowland. Following this 37 kebele in Ma-
reka district were stratified in to three agro-
ecologic zones. Then, three kebeles’ from each 

agro-ecologic zone had taken randomly. And 154 
households (HHs) had drawn from three stratums 
by employing simple random sampling technique. 
In addition total HHs in each kebele were stratified 
in to poor, medium and better-off. Finally, the 
sampled HHs was taken proportionally from three 
socio-economic categories by using simple random 
sampling technique. Here the analysis in relation to 
socio-economic difference within selected HH was 
to investigate how farmers with differing resource 
availability adapt to climate change. Finally, prima-
ry data was collected through key informants, fo-
cused group discussion and household survey re-
spectively.  
 
Model Specification 
 
Determinants of farmers’ adaptation strategies to 

climate change and variability were carried out by 
using binary logit model. Binary versions are em-
ployed when the number of choices available is 
two (whether to adopt or not) (Temesgen et al. 
2010). Hence, it was an appropriate model since 
farmers were not provided with different adaptation 
options for a single or rank choice, rather they were 
asked with open ended questions to report each 
adaptation option(s) they employed in their farming 
practice in response to temperature and precipita-
tion changes.  

According to Gujirata (2003), the logistic dis-
tributions function for the decision on adoption of 
adaptation measures: 

Pi = (
1

1+𝑒−𝑧(𝑖)
)----------------------------------------- (1) 

Where P (i) is a probability of deciding to adopt an 
adaptation measure for ith farmer and Z (i) is a 
function of m numbers of explanatory variables 
(Xi). Therefore, Z (i) is expressed as: 
Z (i) = βo + βixi +------------- + βmxm------------- (2) 
Where β0 is the intercept and βi is the slope param-
eter in the intercept model. If Pi is the probability 
of deciding to adopt is given by (1), then (1 − Pi) is 
the probability of deciding not to adopt, i.e. 

(1-Pi) = (
1

1+𝑒𝑧(𝑖)
)------------------------------------- (3) 

Taking the natural logarithms of the probability 
that a household willing to adopt the option to the 
probability that the household is not willing to 

adopt it will result in what is called the logit model 
as indicted below. 

ln (
Pi

1−𝑃𝑖
) = Z (i) = βo + βixi +----- + βmxm ------ (4) 

In this case, ln denotes the natural logarithm, Pi is 
the probability of that the farmers were willing to 
adopt the given option, β0 is the intercept from the 
linear regression equation and βixi is the regression 

coefficient multiplied by some value of the explan-
atory variable 𝑋i. Then we can write the model in 
terms of odds 
Pi/(1-Pi) = exp (β0 + βixi) -------------------------- (5) 
 

Major findings of the study  
 
Adaptation options across agro-ecology and so-
cio-economic categories 
 
Farmers in sampled kebeles of Mareka district were 
counted numbers of years after they started to make 
adjustment in their farming. However, their experi-
ence of making an adjustment to their farming ac-
tivity was influenced by different factors. This in-
cludes: agro-ecologic condition and socio-
economic difference. Accordingly, some adaptation 
options were commonly adopted across the agro-
ecology and socio-economic category whereas 
some were significantly different for the perceived 
change both in temperature and precipitation. Simi-
lar observation made by Kalungu et al. (2013) not-
ed that increased temperature, low or erratic rain-
fall, crop pests and diseases as well as lack of water 
are some of the challenge that hinders farmers from 
adapting different strategies. In addition knowledge 
about adaptation methods and factors affecting 
farmers choices challenges farmers from tackling 
the impact imposed by climate change and variabil-
ity (Temesgen et al. 2009). 

Changing planting date was the only adapta-
tion option of all the farmers used across the agro-
ecology (Table 1) and among socio-economic cate-
gory to perceived change in precipitation (Table 3). 
Accordingly, farmers reported that both the sowing 
and harvesting period was changed in comparison 
to the past 20 years. Unreliability in precipitation 
pattern both in the distribution and volume is the 
main reason for this change. The possible explana-
tion is that farmers sow early if the rain comes ear-
ly and lately if the rain comes lately. Therefore, the 
change in the sowing and harvesting period either 
early or lately is the implication of precipitation 
pattern. Similarly, Aschalew (2014) noted that 
changing of planting date is one of well practiced 
adaptation strategies to perceived change in climate 
followed by farmers in Adola Rede Wereda of 
Oromia Region, Ethiopia. In the same token, 
changing planting date to corresponding change in 
the precipitation pattern was commonly practiced 
adaptation strategies across different parts of Africa 
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(Dejene, 2011; Acquah-de Graft and Onumah, 
2011). 

Land preparation: Though increasing the 
frequency of land preparation may disturb the soil, 
exposing soil to more erosion and resulting in less 
ability of the soil to sequester CO2, the option is the 
second most important adaptation practice that 
farmers use in response to change in precipitation. 
Due to the continuous fluctuation in precipitation 
and less fertility of land; farmers confirmed that 
they were obligated to till repeatedly from three to 
five times for a single cropping season as it in-
creases productivity. Accordingly, 88.9% of farm-
ers in the highland, 91.5% in the midland and 
78.9% of farmers in the lowland till their land now 
and then as an option to observed changes (Table 
1).  

As regard, though there was no statistically 
significant difference in adopting the option across 
the agro-ecology (Table 1) but not among socio-
economic category (Table 3). This indicates that 
majority of better-off farmers use the advantage of 
this option than medium and poor farmers. This 
could be due to they have drought power to use the 
practice in advance. Well managed tillage practices 
improve soil aggregation and contribute to the im-
provement of nutrient and water flows in the soil 
(Gwambene and Majule, 2010). Similarly, frequent 
tillage increases soil fertility through mineralization 
of soil nutrients and creates a good soil tilt for root 
and crop growth (Oicha and Klik, 2009).  

Adjustment in crop management: here most 
of interviewed farmers frequently mentioned that 
their land was extremely depleted. Farmers adjust 
their crop production mainly for the perceived 
change in precipitation in order to increase produc-
tivity. Crop rotation, inter cropping, row sowing, 
applying frequent cultivation and weeding are the 
common practice in the area. Adoption of the prac-
tice by farmers was not statistically different across 
the agro-ecology (Table 1).   

This implies that farmers survive through in-
creasing the productivity of their land by adjusting 
their cropping pattern. Similarly, in eastern Tigray 
of northern Ethiopia by Kassa et al. (2012) sug-
gested that for reduced soil fertility in the area 
farmers implement crop management strategies in 
addition to their management by organic and inor-
ganic fertilizer application to increase productivity. 
Similarly, Kalungu et al. (2013) revealed that wa-
ter, weed and soil fertility management, as well as 
use of pest and disease control measures are some 
of the practices that gained popularity by farmers in 
Kenya.  

Changing crop verities: Using of drought re-
sistant, short maturing and high yielding verities of 
crops are among the adaptation options used by 
farmers across the agro-ecology to both perceived 
change in temperature and precipitation. Farmers in 
highlands reported that due to perceived change in 

both temperature and precipitation they use new 
improved variety of Wheat (Triticum aestivum L.), 
Bean (Mucuna pruriens) and Maize (Zeamays L. 
ssp.mays). Similarly, farmers in both midland and 
lowland indicated as they use Maize (Zeamays L. 
ssp.mays), Teff (Eragrostis tef zucc.), Sweet potato 
(Ipomoea batatas) and Taro (Colocasia esculenta) 
crops of improved varieties instead of local varie-
ties.  

Farmers, use improved varieties instead of lo-
cal verities in order to compensate for yield loss as 
their land is getting poorer and poorer in fertility 
through time. Similar survey conducted by Kassa et 
al. (2012) suggested that in eastern Tigray of 
northern Ethiopia due to decreased precipitation 
farmers shifted towards drought-tolerant crops to 
maximize the productivity. Similarly, planting of 
drought resistant crop varieties that have a wide 
range of maturity with climate variability are sus-
tainable adaptation strategies in Nigeria (Abaje et 
al. 2014). The option was found to be statistically 
significant (P=0.000) across the agro-ecology to 
perceived change in temperature but not to precipi-
tation (Table 1). Its use is also skewed to better-off 
farmers than the poor (Table 3).  

Use of fertilizers and chemicals: the soil that 
farmers depend across the agro-ecologies has be-
come very unproductive due to continuous crop-
ping and use of the same plot of land for livestock 
grazing. Accordingly, 75.6%, 78.9% and 60.5% 
farmers in the highland, midland and lowland re-
spectively reported that they use inorganic inputs as 
an option in response to changes in precipitation 
(Table 1). The utilization of option is not signifi-
cantly different across agro-ecologic zone (Table 1) 
but not among socio-economic category (Table 3). 
This implies that poorer farmers were disadvan-
taged than those of resource endowed farmers in 
taking the advantage of this option. Despite the 
wealth variations with in households application of 
fertilizer to improve crop yield in the face of cli-
mate change and variability was taken as one of 
sustainable adaptation strategies in Nigeria (Abaje 
et al. 2014). Similarly, in Nigeria about 95.7% and 
84% of farmers adopted and applied fertilizer and 
chemical respectively and agreed as an important 
strategy to curb the impact of climate change in the 
area (Ogunleye and Yekinni, 2012).  

Crop diversification: according to the survey 
result, 40%, 29.6% and 21.2% of farmers in the 
highland, midland and lowland respectively use 
crop diversification as an adaptation strategy to the 
perceived change in temperature (Table 1). Where-
as, 53%, 60.6% and 55.3% of farmers in the high-
land, midland and lowland respectively took the 
advantage of this strategy in response to change in 
precipitation (Table 1). 

Cereal crops, Maize (Zeamays L. ssp.mays) 
and Teff (Eragrostis tef zucc.), which were more 
common in the lowland over the last 20 years peri-
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od they are becoming dominant crops in the high-
lands today. In addition fruit trees such as Bananas 
(Musa acuminata) and Avocado (Persea America-
na) were not common in the area 20 years before, 
but now particularly avocado have become com-
mon fruit trees in the highland area. Although not 
as avocado, banana is also in the way of adapting to 
the area. Farmers in the midland adopted improved 
verities of Taro (Colocasia esculenta), Sweet pota-
to (Ipomoea batatas) and fruit trees of Mango 
(Mangifera indica L.) crops mainly to the per-
ceived change in temperature. The practice were 
also similar in lowland agro-ecology as well but the 
only difference was farmers in the lowland were 
adapted Ginger (Zingiber officinale) in addition to 
that.  

Adoption of the practice was significantly dif-
ferent among socio-economic category (Table 3) 
but across the agro-ecologic zone (Table 1). This is 
in line with Temesgen and Hassan (2009) who stat-
ed that diversifying plantation of early-maturing 
and drought-tolerant crop varieties was a recom-
mended adaptation strategy in Ethiopia. Similar 
finding by Sofoluwe et al. (2011) indicated that 
diversifying crop variety to corresponding changes 
in precipitation pattern was accepted adaptation 
strategies in Africa.  

As adjustment in livestock management 
farmers in the study area noticed the increased 
temperature in their area not only affected crop 
production but also the livestock production. Dur-
ing the survey time, farmers mentioned animal dis-
eases that were not common in the area and one 
that was there in the past but increased in its occur-
rence and pathogenity. In addition farmers in low-
land aggressively reflected that since the last, 10 
years we were not able to rare the equines family, 
mule. However, it was commonly reared in the area 
in some 10 to 20 years ago. In addition it was be-
coming serious also for donkey as well. Due to this 
reason farmers in the area were obligated to take 
their animal to the health center nearby their com-
munity, even within fifteen days interval.  

In the highlands, farmers use cut and carry sys-
tem to feed their animals whereas in the lowlands 
they go to distant areas in search of grazing and 
water for their animals. In this regard adoption of 
the practice was not significantly different both 
across the agro-ecology (Table 1) and among the 
socio-economic category (p<0.01) (Table 2). This 
indicates that even though livestock rearing is most 
seriously affected in the lowland agro-ecology in 
the current climate condition is also threatening 
livestock rearing in the midland and highland agro-
ecologies as well. In the same token its impact also 
puts farmers in similar challenge with different 
socio-economic category. To curb the impact of 
climate change implementing livestock manage-
ment (i.e. keeping animals under shade to reduce 
heat stress, feeding them more frequently than be-

fore and monitoring their health) was an important 
adaptation strategies (Ifeanyi-obi and Nnadi, 2014).  

Implementation of soil conservation: accord-
ing to the survey result 98%, 89% and 95% of re-
spondents in highland, midland and lowland, re-
spectively reported as their soil is very less fertile, 
less fertile and perceived as not fertile at all.  Ac-
cordingly, 40% in the highland, 35.2% in the mid-
land and 18.4% of respondents in the lowland agro-
ecologies implemented soil conservation as one of 
the adoption option to perceived change in precipi-
tation. Farmers asked the reason for their compara-
tively low adoption of the option, mentioned the 
lack of awareness until recent times. In addition, 
farmers and key informant noticed that even this 
much of adoption of the practice was also imple-
mented after the district level agricultural office has 
taken action in filling the awareness gap through 
mass mobilization. Similarly, farmers who claimed 
to have observed changes in climate over the past 
20 years in Nile Basin implemented soil conserva-
tion as one of the major adaptation options to re-
duce the negative impacts of climate change 
(Temesgen et al. 2010).  

Farmers experience of adopting the option 
across the agro-ecology shows significant differ-
ence (P=0.019) (Table 1). The difference shows 
that low adoption in lowland relatively to midland 
and highland was due to topography (plainness). 
However, the deference among better-off and poor 
farmers was not statistically significant (Table 3).  

Off-farm activities are one of the important 
adoption options across the agro-ecology to both 
perceived change in temperature and precipitation. 
The result of Table 1 indicates that 26.7%, 19.7% 
and 26.3% of farmers in the highland, midland and 
lowland respectively practiced the option for per-
ceived change in temperature. On the other hand 
44.4%, 23.9% and 50.0% of farmers in the high-
land, midland and lowland respectively reported as 
they engaged in this activity to perceived change in 
precipitation (Table 1). The commonly practiced 
activities include, being guard in the nearby organ-
ization (include cooperative association and 
school), generating income from town house rent, 
being laborer force both in the nearby community 
and migrating to distant areas, petty trading (such 
as local drink, Hareqe, Tela as well as firewood 
and charcoal selling). The activities were also simi-
lar in lowland agro-ecology as well but the only 
difference was farmers in the lowland were not 
migrating to distant area in search of employment 
than working in nearby town. This could be due to 
the positional advantage that lowland area found in 
the nearby town. Similarly, farmers in eastern Tig-
ray follow off-farm activities within and out of 
villages as a common strategy to compensate agri-
cultural loss committed by climate variability (Kas-
sa et al. 2012). 
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Accordingly, though there were no significant vari-
ation across the agro-ecology in adopting the op-
tion for perceived change in temperature (Table 1) 
but there was variation (P=0.011) for perceived 
change in precipitation (Table 1). Adoption of the 
option was not significantly different among the 
socio-economic category across two agro-ecologic 
zones, highland and midland but it were different 
(P=0.009) among the socio-economic category in 
the lowland agro-ecology to perceived change in 
temperature (Table 2). In spite of wealth difference 
involvement in off-farm income generating activi-
ties was taken as one of the important adaptation 
strategies in Africa (Fosu-Mensah et al. 2010).   

Planting fodder as animal feed is a recent 
practice in the study area. However, about 24.4% 
and 2.8% of respondents in the highland and mid-
land respectively took the advantage of this prac-
tice. The result shows that farmers in the highland 
experienced more than the midland. This is mainly 
due to the area is populated and has no separate 
grazing land relative to both midland and lowland. 
By contrast, farmers in the lowland did not practice 
the option. This is because they have an opportuni-
ty to use communal grazing land since their area 
was not populated compared to highland and mid-
land. The statistical analysis also shows the exist-
ence of significant variation (P=0.005) across the 
agro-ecology (Table 1) and among socio-economic 
categories of the same agro-ecology (Table 2). This 
implies that the resource endowed farmers have good 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

experience than the poor. McDermott et al. (2010) 
stated that tree fodder plantation in East Africa 
region including Ethiopia is an important adapta-
tion strategy where livestock-keeping is crucial for 
both the current and future well being.  This was 
mainly due to fodder trees are more resistant to 
drought and can provide protein during the dry 
season when high-quality feed is scarce to livestock 
(Dawson et al. 2014). 

Small scale irrigation: In the study area even 
though the practice was poorly implemented, farm-
ers in the highland and midland adopt it compared 
to the lowland. The major reason for farmers in the 
lowland not to adopt the option was due to lack of 
water resource. However, farmers in the highland 
and midland also adopted it not for producing field 
crop instead they adopted it only to produce vege-
tables, fruit trees and seedling mainly by using wa-
ter buckets and rarely by diverting small river. Ac-
cordingly, the practice was significantly different 
(P=0.034) across the agro-ecology (Table 1) and 
among socio-economic category (P=0.013) mainly 
in the highland (Table 1). The finding of Kinfe 
(2012) agrees to this result, he stated that farmers 
in Central Tigray perceived irrigation practice as 
one of important strategies for climate change at 
the household level. Similarly, increased use of 
irrigation practice as an adaptation strategy to min-
imize the risk associated with low water availabil-
ity caused by climate change was one of the major 
strategies in Africa (Juana et al. 2013).  
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                         Table 1: Relative frequency (%) of households who positively responded towards adaptation option to perceived change in temperature and precipitation  
 

Agro-ecology Zone 

Adaptation option Highland 
(n=45) 

Mid-
land 

(n=71) 

Lowland 
(n=38) 

Overall 
(n=154) 

 
χ2 

Highland 
(n=45) 

Mid-
land 

(n=71) 

Lowland 
(n=38) 

Overall 
(n=154) 

χ2 

Changing planting dates      100 100 100 100 ------ 
Land preparation      88.9 91.5 78.9 87.7 3.72(NS

) Adjustment in crop manage-
ment 

     88.9 78.9 89.5 84.4 3.08(NS
) Changing crop variety 24.4a 71.8c 34.2b 48.7 29.0*** 75.6 78.9 60.5 73.4 4.42(NS
) Using of fertilizers & chemi-

cal 
     75.6 78.9 60.5 73.4 4.42(NS

) Adjust to livestock manage-
ment 

62.2 62.2 76.1 71.4 2.71(N
S) 

     

Diversifying crop 40.0 29.6 21.1 30.5 3.54(N
S) 

53.3 60.6 55.3 63.0 0.66(NS
) 

Off-farm activities 26.7 19.7 26.3 23.4 0.99(N
S) 

44.4b 23.9a 50.0b 36.4 9.06** 

Planting fodder as animal feed 24.4c 14.1b 0.0a 13.6 10.48**      
Small scale irrigation  11.1 2.8 0.0 4.5 6.77(N

S) 
     

Soil conservation  40.0c 35.2b 13.2a 31.2 7.92** 40.0c 35.2b 13.2a 31.2 7.92** 

                                 ** and *** Significant at p<0.05and p<0.01respectively and NS = Not significant   
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Table 2: Local adaptation strategies to perceived change in temperature across agro-ecology 
 

Socio-economic 
group 

Changing crop 
variety 

Diversifying 
crop 

Small scale  irriga-
tion 

Adjustment in livestock man-
agement 

Planting fodder for 
animal 

Off-farm activities 

 No % No % No % No % No % No % 
Highland 

Better-off (n=4) 
Medium (n=22)  
Poor (n=19) 

4 
7 
0 

100.0 
31.8 
0.0 

4 
9 
5 

100.0 
40.9 
26.3 

2 
3 
0 

50.0 
13.6 
0.0 

4 
15 
9 

100.0 
63.6 
47.4 

3 
7 
1 

75.0 
31.8 
5.3 

2 
5 
5 

    50.0 
    22.7 
   26.3 

Overall (n=45)  11 24.4 18 40.0 5 11.1 28 60.0 11 24.4 12    26.7 

Pearson – χ2 19.16*** 7.49* 8.64* 4.54 (NS) 9.97**  1.29 (NS) 

Midland 

Better-off (n=10)  
Medium (n=33)  
Poor (n=28) 

10 
29 
12 

100.0 
87.9 
42.9 

7 
11 
3 

70.0 
33.3 
10.7 

0 
2 
0 

0.0 
6.1 
0.0 

10 
26 
18 

100.0 
78.8 
64.3 

5 
5 
0 

50.0 
15.2 
0.0 

1 
5 
8 

      10.10 
    15.2 
    25.6 

Overall (n=71) 51 71.8 21 29.6 2 2.8 54 76.1 10 14.1 14     19.7 

Pearson – χ2 19.74*** 12.85*** 2.37 (NS) 5.41(NS) 15.28*** 2.42 (NS) 

Low land 

Better-off (n=3)  
Medium (n=13)  
Poor (n=22) 

3 
6 
4 

100 
46.2 
18.2 

3 
3 
2 

100.0 
23.1 
9.1 

0 
0 
0 

0.0 
0.0 
0.0 

3 
10 
15 

100.0 
76.9 
68.2 

0 
0 
0 

0.0 
0.0 
0.0 

3 
2 
5 

    100.0 
  15.4 
   22.7 

Overall (n=38) 13 34.2 8 21.1 0 0.0 28 73.7 0 0.0 10   26.3 

Pearson – χ2 9.1** 13.18** 0 1.49 (NS) 0 9.35*** 
*, ** and *** Significant at p <0.1, p<0.05and p<0.01 respectively and NS = Not significant 
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Table 3: Local adaptation strategies to perceived change in precipitation across agro-ecology 
 

Socio-economic 
group 

Change planting 
date 

Land prepara-
tion 

Change crop 
variety 

Using  fertilizers & 
chemicals 

Diversifying 
crop 

Adjustment in crop 
management 

Soil conservation Off farm ac-
tivities 

 No % No % No % No % No % No % No % No % 

Highland  
Better-off (n=4) 
Medium (n=22)  
Poor (n=19)  

4 
23 
20 

0.0 
0.0 
0.0 

4 
22 
14 

100 
100 
73.7 

4 
20 
10 

100 
90.9 
52.6 

4 
20 
10 

100 
90.9 
52.6 

4 
14 
7 

100 
63.6 
31.6 

4 
19 
17 

100 
86.4 
89.5 

3 
9 
6 

75.04
0.931

.6 

2 
7 
11 

50.0 
31.8 
57.9 

Overall (n=45) 45 0.0 41 88.9 34 75.6 34 75.6 22 53.3 40 88.9 18 40.0 20 44.4 

Pearson – χ2 0 7.8** 9.51*** 9.51*** 8.05** 0.65 (NS) 2.61 (NS) 2.86 (NS) 

Midland 

Better-off (n=10)  
Medium (n=33)  
Poor (n=28)  

10 
33 
28 

0.0 
0.0 
0.0 

10 
33 
22 

100 
100 
78.6 

10 
30 
16 

100 
90.9 
57.1 

10 
30 
16 

100 
90.9 
57.1 

10 
25 
8 

100 
75.8 
28.6 

9 
25 
22 

90.0 
75.8 
78.6 

5 
12 
8 

50.03
6.428

.6 

1 
11 
5 

10.0 
33.3 
17.9 

Overall (n=71) 71 0.0 65 91.5 56 78.9 56 78.9 43 60.6 56 78.9 25 35.2 17 23.9 
Pearson – χ2 0 10.07** 13.48*** 13.48*** 21.70*** 0.94 (NS) 1.52 (NS) 3.24 (NS) 

Low land 

Better-off (n=3)  
Medium (n=13)  
Poor (n=22)  

3 
13 
22 

0.0 
0.0 
0.0 

3 
13 
14 

100 
100 
63.6 

3 
11 
9 

100 
84.6 
40.9 

3 
11 
9 

100 
84.6 
40.9 

3 
11 
7 

100 
84.6 
31.8 

3 
12 
19 

100 
92.3 
86.4 

1 
2 
2 

33.31
5.49.

1 

3 
5 
11 

100 
38.5 
50.0 

Overall (n=38) 40 0.0 30 78.9 23 60.5 23 68.4 23 55.3 34 89.5 5 13.2 19 50.0 
Pearson – χ2 0 7.37* 8.66** 8.66** 11.85*** 0.69 (NS) 1.44 (NS) 3.69 (NS) 

*, ** and *** Significant at p <0.1, p <0.05and p<0.01 respectively and NS = Not significant 
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Determinants of adaptation strategies to chang-
es in temperature   
 
Out of thirteen hypothesized determinants of adap-
tation strategies to perceived change in tempera-
ture, five variables were found to have significant 
influence. This includes:  

Productive labor force: Contrary to the ex-
pectations as set in the hypothesis, the variable is 
negatively associated with the adaptation strategies 
except to adjustment in animal management and 
off-farm activities. The inverse odds ratio of 3.8 of 
the odds ratio of 0.263 indicates that farmers with 
additional productive labor force within the house-
hold is by 3.8 times less intended to adopt new 
crop verities to perceived change in temperature 
compared to base category (no additional produc-
tive labor force) at P<0.05 level. This implies that 
a farmer with additional labor within the household 
is less intended to adapt new crop varieties. The 
possible explanation here is that farmers with more 
labor force within the household may intended to 
adopt other adaptation strategy than this strategy. 
This could be the increase in temperature may 
challenge farmers to undertake on-farm activities 
and enforce to participate in other adaptation strat-
egy in the area.   

Farm experience:  farmers with medium ex-
perience are positively related with mutually ex-
clusive adaptation strategies. Furthermore the 
computed odds ratio indicates that a farmer with 
medium farm experience is 4.59 times more moti-
vated to engaged in off-farm activities compared to 
base category (farmers with short farming experi-
ence) at P<0.01 level. This may be because those 
farmers are financially matured to be involved in 
off-farm activities like building house in nearby 
town to get additional income from its rent. The 
result is in line with Aemro et al. (2012) they no-
ticed that experienced farmers have positive rela-
tion to adopt the option because they have more 
knowledge and information about climate change 
and agronomic practices.  

Extension contact: As proposed the variable 
is positively associated with the adaptation option 
of adjustment in animal management. As result 
farmers who are occasionally and frequently visit-
ed by extension workers are 6.909 and 12.818 
times more motivated to make an adjustment in 
animal management to perceived change in tem-
perature compared to base category (rare visit by  

 
 
 
 
 
 
 

extension agent) and this is significant at P<0.05 
and P<0.01  
level, respectively. This indicates that as the fre-
quency of contact with extension worker increases 
the tendency of farmers to make an adjustment in 
animal management increases. This is could be due 
to the frequency of contact have positive influence 
in their awareness to take sick animal to health 
post as well as the feeding of their animals such as 
collect hay for their feed in the dry season. This 
implies that farmers who have access to extension 
services are more likely to be aware of climatic 
conditions and knowledge of various management 
practices (Gbetibouo, 2009). 

Access to credit: the variable is negatively as-
sociated with relative adaptation strategies except 
to small scale irrigation. The computed inverse 
odds ratio of 2.98 and 12.19 of the odds ratio of 
0.336 and 0.082 indicates that compared to the 
base category (no access to credit), farmers who 
have access to credit service are 2.98 and 12.19 
times less motivated to change crop variety and 
planting fodder for animal feed to perceived 
change in temperature and this is significant at 
P<0.1 and P<0.05 level, respectively. This implies 
that if farmers get credit they are not motivated to 
adopt the strategies and could more intended to 
other adaptation strategy. Contrary to this Aemro 
et al. (2012) argued that institutional support has 
important role in promoting the use of adaptation 
options to reduce the negative impact of climate 
change and variability. 

Access to climate information: farmers who 
have access to climate information have positively 
responded to adaptation strategies except for off-
farm activities. The computed odds ratio indicates 
that farmers who have access to climate infor-
mation are 2.852 times more motivated to adapt 
new crop variety in comparison to base case (no 
climate information) and this is significant at 
P<0.1 level. This implies that farmers who have 
more and more access to climate information are 
more and more motivated to accept new crop vari-
eties instead of local variety to perceived change in 
temperature in the area. The result is in line with 
Baethgen et al. (2003) who, stated that availability 
of better climate information helps farmers to 
make better decisions among alternative adaptation 
options.   
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Table 4: Binary logistic regression analysis regarding the effects of various independent variables on the adaptation option of farmers in Mareka district to changes in temperature  
 

Explanatory 
variable 

Changing crop 
variety 

Diversifying crop Adjustment in ani-
mal management 

Planting fodder for 
animal feed 

Irrigation Off-arm activi-
ties 

Read & write 0.118(0.176) 2.635(0.575) 1.084(0.943) 1.203x109(0.998) 0.000(0.996) 0.126(0.099) 
Primary school 1.281(0.939) 3.405(0.427) 1.263(0.853) 1.715x109(0.998) 0.000(0.996) 0.215(0.088) 
Secondary school 1.801(0.770) 5.184(0.318) 4.737(0.373) 2.109x1010(0.998) 0.000(0.996) 0.281(0.214) 
Male farmer 0.778(0.867) 0.426(0.488) 0.493(0.325) 1.036(0.983) 1.200x1010(1.000) 1.692(0.571) 
Between 35-65 years 7.520(0.123) 0.130(0.204) 0.0230(0.080) 0.279(0.596) 1.151x109(0.999) 3.403(2.377) 
Above 65 years 1.930(0.591) 0.378(0.191) 0.458(0.359) 0.333(0.645) 0.000(0.998) 2.377(0.326) 
Medium  family size (5-8) 0.280(0.149) 1.243(0.833) 1.431(0.470) 2.454(0.576) 0.001(1.000) 0.295(0.160) 
Large  family size (> 9) 2.883(0.409) 2.020(0.248) 1.678(0.501) 9.080(0.086) 2.421x1013(0.998) 1.315(0.561) 
HHs with add.pro. lab.force 0.263**(0.015) 0.182(0.256) 1.838(0.740) 0.279(0.596) 0.000(0.996) 5.739(0.832) 
Medium resource owned 0.000(0.999) 1.481(0.804) 0.000(0.998) 0.031(0.117) 0.000(0.998) 2.020(0.360) 
Resource rich farmer 0.000(0.999) 2.497(0.526) 0.000(0.998) 3.743(0.408) 0.000(0.999) 1.650(0.488) 
Medium experienced 1.361(0.807) 4.589(0.647) 3.911(0.858) 1.609(0.845) 6.320x1012(0.999) 4.591***(0.005) 

Long experienced 5.967(0.957) 7.509(0.298) 2.532(0.250) 4.774(0.584) 0.000(0.999) 1.914(0.553) 
Medium farm size 0.972(0.966) 2.251(0.320) 0.378(0.136) 0.369(0.474) 1.331x1015(0.998) 1.530(0.472) 
Large  farm size 2.722(0.154) 1.147(0.862) 0.279(0.445) 0.573(0.643) 0.001(1.000) 0.527(0.337) 
Less fertile soil 0.600(0.694) 3.170x108(0.999) 0.985(0.989) 2.203x108(0.999) 0.031(1.000) 1.129x109(0.999) 
Very less fertile soil 1.483(0.773) 4.248x108(0.999) 1.848(0.568) 2.676x108(0.999) 0.000(0.999) 2.801x108(0.999) 
Infertile soil 1.773(0.675) 5.391X107(0.999) 2.172(0.445) 2.042x107(0.999) 0.000(0.996) 4.660x108(0.999) 
Occasional visit by DA 0.625(0.644) 0.018(0.0705) 6.909*(0.043) 0.126(0.227) 0.000(0.999) 1.013(0.991) 

Frequent visit by DA 0.766(0.784) 0.045(0.202) 12.818***(0.009) 0.035(0.14) 0.000(0.999) 1.698(0.610) 
Access to credit 0.336*(0.038) 0.534(0.271) 0.632(0.318) 0.082**(0.017) 1.438x103(1.000) 0.954(0.923) 
Agro-ecology change 0.554(0.350) 1.840(0.362) 2.352(0.120) 0.119(0.214) 0.064(1.000) 1.318(0.610) 
Access to climate information 2.852*(0.050) 2.035(0.252) 1.043(0.926) 2.983(0.280) 2.689x106(0.999) 0.988(0.980) 

*, ** and *** Significant at p<0.1, p<0.05and p<0.01respectively  
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Determinants of adaptation strategies to chang-
es in precipitation   
 

The econometric result in table 5 shows among the 
thirteen hypothesized determinants of adaptation 
strategies to perceived change in precipitation ten 
variables were found significant. This includes the 
following variables:    

Educational status: the result revealed that 
farmers with good achievements in educational 
status are positively associated with the adoption 
option of adjustment in crop management and soil 
conservation and this is significant at P<0.05 and 
P<0.01 level, respectively. Accordingly, farmers 
who completed secondary school have 8.59 and 
3.499 times greater tendency to accept the option 
to perceived change in precipitation in comparison 
to the base category (i.e. illiterate farmers). This is 
in agreement with Dhaka et al. (2010) who argued 
that the respondent’s level of education greatly 

increases the probability of adaptation. 
Sex of farm household head: As expected, 

the sex of household head is significantly and posi-
tively associated with adaptation strategies. Male 
headed farm households are 11.88 and 5.608 times 
more motivated than female headed households to 
increase the frequency of land preparation and 
involvement in off-farm activities respectively and 
this is significant at P<0.1 level. In addition male 
headed households are 32.278 times more apt to 
adopt improved crop verities and apply fertilizer 
and chemicals compared to female headed house-
holds and this is significant at P<0.01 level. This is 
in line with the finding of Aemro et al. (2012). 
They argued that male-headed households are rela-
tively flexible and in a better position to pull their 
labor force in order to adapt improved crop varie-
ties and other option.  

Age of household head: The result showed 
that farmers within the age category between 35 to 
65 and farmers with age above 65 years respond 
positively towards the adaptation options of ad-
justment in crop management. The computed odds 
ratio indicated that the above mentioned age cate-
gory farmers are 4.941 and 9.856 times more prone 
to adopt the option of adjustment in crop manage-
ment than the base category (farmers with less than 
35 years of age). This implies that when the age of 
farmers increases the ability to adjust crop man-
agement increases. The present result is in agree-
ment with Apata (2009) who stated that increase in 
age positively influences farmers’ adaptation to 

climate change and variability.  
Productive labor force: is positively and sig-

nificantly related with the adaptation options of 
crop management and soil conservation at 
P<0.01level. The result of odds ratio indicates that 
households that have additional productive labor 
forces are 16.638 and 10.961 times more motivated 

to make adjustment in crop management and soil 
conservation than the base category (i.e. no addi-
tional productive labor force). This implies that 
farmers with only two parents do not intended to 
adopt both mentioned option in comparison to 
those who have additional labor force in their 
households. This may be because the mentioned 
two adaptation options need more productive labor 
force to be implemented (Bewuketu, 2010). 

Wealth status of farmers: As hypothesized 
farmers who are relatively endowed with resource 
are positively related with adaptation option for the 
perceived change in precipitation. Those medium 
farmers are positively and significantly related to 
the adoption option of new crop varieties, crop 
diversification and to use fertilizer compared to the 
base category (poor farmers) and this is significant 
at P<0.01 level. The computed odds ratio indicates 
that the acceptance of farmers that new crop varie-
ties, crop diversification and using of fertilizer as 
an adaptation strategy increases by 5.87, 4.247 and 
5.87 times greater than the poor farmers in the ar-
ea. On the other hand relatively better-off farmers 
with the other in their community is initiated to 
respond positively to accept new crop varieties and 
use fertilizers by equal number of 12.979 and soil 
conservation by 7.065 than poor farmers at P<0.01 
level. In addition better-off farmers are by 6.501 
times more intended than the poor to adopt crop 
diversification at P<0.01 level. The result of this 
study is in agreement with Nhemachena and Has-
san (2008) who suggested that wealth is an im-
portant factor to taking up and positively influence 
adaptation to climate change.  

Farm experience: as expected this variable is 
positively related with a number of adaptation op-
tions. Farmers with long experience positively and 
significantly respond to the adaptation option of 
changing crop varieties and fertilizers. I.e. farmers 
with long experience in farming are 14.426 times 
more initiated to accept improved crop verities and 
fertilizers in comparison to base category farmers 
(farmers with short experience). In addition farm-
ers who have long experience in farming are 
17.211 times more initiated to diversify their crop 
as an adaptation strategy to the perceived change 
in precipitation. This implies that farmers with 
advanced experience in farming have better ten-
dency to adopt the adaptation strategies of chang-
ing crop verities, using of fertilizers and crop di-
versification in comparison to farmers with low 
experience in farming. The present study is in 
agreement with Dhaka et al. (2010) who reported 
that more experienced farmers are more likely to 
take up an adaptation measure. 

Farm size: is significantly and negatively as-
sociated with three adaptation option. The inverse 
odds ratio of 3.58 and 6.49 of the computed odds 
ratio of 0.279 and 0.154 indicates that farmers who 
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owned medium and large farm size are 3.58 and 
6.49 times less initiated, respectively to implement 
soil conservation relative to farmers with small 
size of farm land. This implies that farmers with 
small farm size are more intended to implement 
soil conservation as an adaptation strategy than 
those farmers who owned medium and large farm 
size. This could be due to the characteristics of the 
farm land; some part of the farm may need the 
strategy and the other may not. The result of this 
study is in line with Temesgen et al. (2008) who 
reported that adaptation is plot specific; mean it is 
not the size of the farm, but the specific character-
istics of the farm; that dictate the need for a specif-
ic method of adapting to climate change.  

Soil fertility: As hypothesized, this variable is 
positively related to various adaptation strategies. 
Accordingly, the computed odds ratio indicates 
that farmers that have less fertile, very less fertile 
and infertile land are 12.051, 12.878 and 18.226 
times more prone to change their crop variety, us-
ing of fertilizers, and chemicals as an adaptation 
strategies  than farmers with fertile land, respec-
tively and this is significant at P<0.01level. This 
implies that farmers’ tend to change crop variety 

and use fertilizers and chemicals are with decreas-
ing trend of soil fertility. Similarly, farmers who 
perceived as their land is less fertile, very less fer-
tile and infertile are 8.377, 11.389 and 13.166 
times more initiated to implement soil conserva-
tion in comparison to base category and is signifi-
cant at P<0.01 level (Table 5). The possible expla-
nation is that the farmers who perceived their land 
is fertile are less initiated to implement soil con-
servation than those who perceived the soil is less 
fertile. The present finding is in line with Bewu-
ketu et al. (2013) who stated that farmers who per-
ceive their soil is fertile are discouraged towards 
the use of adaptation strategies to climate change.  

Contact with extension agent: As expected, 
the frequency of farmers contact with extension 
agent is positively associated with mutually exclu-
sive adaptation strategy except with off-farm activ-
ities. The result shows that farmers who have ac-
cess to occasional and frequent visit by extension 
worker are 9.263 and 12.79 times more tendency 
to accept new crop varieties and use fertilizers re-
spectively compared to farmers who are rarely 
visited by extension worker and this is significant at  

 
 
 
 
 
 
 
 
 

P<0.01 level. This implies that farmers who get 
more and more access to be visited by extension 
worker are more and more motivated to adopt the 
strategy than those who have no access. Compared 
to base category, a unit increases in the frequency 
of occasional and frequent visit by extension 
worker would increase the probability of adapting 
crop diversification by 7.164 and 12.953 times 
higher and this is significant at P<0.01 level. Simi-
larly, farmers who have access to occasional and 
frequent visit by extension workers are 5.100 and 
7.250 times more initiated to implement soil con-
servation in comparison to the base category farm-
ers and this is significant at P<0.01 level (Table 5). 
In addition farmers who are visited frequently by 
extension worker are 13.971 times more intended 
to make an adjustment in crop management. Con-
trary to this, a unit increase in frequency of occa-
sional contact by extension worker would decrease 
the probability of farmers’ involvement in off-farm 
activities. This result might be because of the fact 
that high focus and emphasis was given to the ag-
ricultural production related technologies and ca-
pacity building to farmers by the government. This 
is in agreement with Fatuase and Ajibefun (2013) 
who reported that access to extension services have 
a significant and positive relationship with the like-
lihood of choosing adaptation measures.  

Climate information: as hypothesized, farm-
ers who have access to climate information posi-
tively responded to mutually exclusive adaptation 
strategies except for off-farm activities. Having 
access to climate information increases the tenden-
cy of farmers to adopt new crop varieties and ferti-
lizer by 9.955 times greater than the base category 
and this is significant at P<0.01 level. Similarly, 
farmers who have access to climate information 
are 2.623 and 4.815 times more initiated to diversi-
fy crop and to make an adjustment in crop man-
agement. In addition having access to climate in-
formation initiates the tendency of farmers to in-
crease the frequency of land preparation by 9.224 
times more than the base case. The present study is 
in line with the result of Aemro et al. (2012) who 
reported that access to climate information from 
different sources has significant impact on adapta-
tion measure of farmers to climate change and var-
iability.   
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Table 5: Binary logistic regression analysis regarding the effects of various independent variables on the adaptation option of farmers in Mareka wereda to changes in precipi-
tation  

Explanatory variable Land preparation Changing crop 
variety 

Diversifying crop Adjustment in 
crop 

Fertilizer appli-
cation 

Soil conservation Off-arm activ-
ities 

Read & write 9.430(0.092) 3.271(0.279) 0.537(0.540) 0.855(0.869) 3.271(0.279) 1.255(0.756) 2.794(0.080) 

Primary  5.584x108(0.998) 1.707x109(0.998) 1.088(0.903) 1.130(0.854) 1.707x109(0.998) 2.213(0.165) 3.585(0.132) 
Secondary  2.022x109(0.998) 5.926x108(0.999) 3.801(0.254) 8.588**(0.020) 5.926x108(0.999) 3.499***(0.003) 0.585(0.594) 
Male headed  17.880*(0.036) 32.278***(0.000) 4.125(0.998) 9.173x1010(0.998) 32.278***(0.000) 1.581(0.660) 5.608*(0.032) 

Age 35-65 year 3.626x1010(0.998) 0.000(0.995) 0.928(0.961) 4.941***(0.009) 0.000(0.995) 1.979(0.176) 0.941(0.959) 
Above 65 years 7.837x1018(0.999) 0.000(0.999) 21.734(0.127) 9.856***(0.014) 0.000(0.999) 1.672(0.376) 0.737(0.824) 

Medium family size (5-8) 4.921(0.283) 6.290(0.104) 2.004(0.477) 1.997(0.607) 6.290(0.410) 1.386(0.666) 1.927(0.441) 
Large family size (> 9) 13.111(0.088) 8.540(0.207) 14.861(0.101) 2.543(0.298) 8.540(0.207) 1.779(0.361) 1.255(0.642) 
HHs with add.Pro.Lab.fo 2.059(0.277) 4.476(0.654) 3.178(0.250) 16.638***(0.003) 4.476(0.654) 10.961***(0.004) 3.098(0.163) 
Medium  4.892(0.055) 5.870***(0.006) 4.247***(0.003) 1.075(0.899) 5.870***(0.006) 2.800(0.352) 2.587(0.064) 
Better-off 2.222x109(0.998) 12.979***(0.000) 6.501***(0.009) 1.595(0.650) 12.979***(0.000) 7.065***(0.002) 3.530(0.139) 
Medium experience 7.508(0.594) 3.614(0.216) 6.424(0.147) 1.0251(0.970) 3.614(0.216) 1.273(0.809) 0.758(0.064) 
Long experience 8.497(0.449) 14.426**(0.011) 17.211*(0.023) 2.704(0.448) 14.426**(0.011) 3.862(0.159) 0.914(0.933) 
Medium farm size 1.416(0.740) 1.245(0.741) 0.693(0.580) 0.828(0.777) 1.245(0.741) 0.279*(0.045) 2.089(0.231) 
Large farm size  2.914(0.220) 2.251(0.278) 0.182(0.073) 0.408(0.264) 2.251(0.278) 0.154***(0.011) 0.853(0.820) 

Less fertile 3.578(0.450) 12.051***(0.001) 3.194(0.217) 4.125x108(0.997) 12.051***(0.001) 8.377***(0.003) 1.237(0.799) 
Very less fertile 4.807(0.391) 12.878***(0.006) 5.504(0.063) 4.652x108(0.997) 12.878***(0.006) 11.389***(0.015) 1.854(0.476) 
Infertile 4.899(0.346) 18.226***(0.000) 4.348(0.142) 5.129x108 (0.998) 18.226***(0.000) 13.166***(0.007) 1.668(0.602) 
Occasional visit by DA - 9.263***(0.000) 7.164***(0.001) 2.576(0.371) 9.263***(0.000) 5.100***(0.002) 0.263**(0.019) 
Frequent visit by DA 16.930*(0.037) 12.79***(0.000) 12.953***(0.000) 13.971**(0.011) 12.79***(0.000) 7.250***(0.000) - 
Access to credit - 3.681(0.998) 0.612(0.465) 0.764(0.722) 3.681(0.998) - 0.673(0.536) 
Agro-ecology 1.217(0.849) 1.026(0.961) - 2.348(0.116) 1.026(0.961) - 1.213(0.677) 
Access to climate information  9.224**(0.024) 9.955***(0.000) 2.623*(0.044) 4.815*(0.034) 9.955***(0.000) 3.888(0.082) 0.360(0.131) 

*, ** and *** Significant at p<0.1, p<0.05and p<0.01respectively  
Note: Illiterate, female headed household, farmers with age below 35 years, small family size, no additional productive labor force, poor, farmers with short farming experience, small farm size, 

fertile soil,  rare visit by extension agent, no access to credit, highland agro-ecologic and no climate information are recognized as base category.  
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Conclusion and Recommendation 
 
For the observed change in climate and its variability 
in terms of increasing trend in temperature, great 
unpredictability in precipitation as well as increase in 
frequency of drought and flood in sampled kebele of 
Mareka district farmers forced to change their manu-
al way of farming in different way. This includes 
making adjustments to their planting and harvesting 
date, increasing the frequency of land preparation, 
changing crop variety, applying fertilizers and chem-
icals, making an adjustment to crop and livestock 
management, diversifying crop, implementing soil 
conservation, engaging in off-farm activities, plant-
ing fodder as animal feed and used small scale irriga-
tion as the major adaptation strategies to recognized 
change in temperature and precipitation.  

However, households who are wealthier and 
with long experience in farming, have better educa-
tion, and households who are male headed and with 
aged farmers, with more productive labor force, who 
owned less fertile farm land, who have access to 
credit, extension service as well as climate infor-
mation were more initiated to adopt alternative adap-
tation options towards perceived changes in tempera-
ture and precipitation than their counter part. There-
fore, establishing early warning system and farmers 
training center which due focus on provision of time-
ly and accurate information, and enhancing farmers’ 

awareness on climate change and variability. In ad-
dition policies designed to promote and develop 
climate change adaptation strategies in the area 
should give due attention and be pertinent to house-
hold characteristics, socio-economic status and local 
agro-ecology. To point out one more recommenda-
tion governmental and non-governmental organiza-
tions should work closely to enhance the adaptive 
capacity of farmers by reducing the factors that ad-
versely influence them from adapting to climate 
change and variability must take superior emphasis.    
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