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A survey was conducted in the Southern Agricultural zone of Nasarawa State, north central Nigeria, to
assess the intensity of adoption of improved fisheries technologies among fish farmers. A sample of
100 fish farms out of the 202 existing farms identified during the survey was randomly selected for the
study. A structured interview schedule was administered to the managers of the selected fish farms to
elicit information. Both descriptive and inferential statistics were used to analyze the data. The results
show that the rate of adoption of selected improved technologies among fish farmers in the study area
was high (53.04%), with five of the technologies topping the adoption index. These were the use of
improved fingerlings (94%) adoption rate (94%), floating feeds (92%), inlet/outlet devices (90%), daily
sanitary practices and record-keeping (82%). Most of the respondents were small-scale producers with
a mean stocking rate of 4,834 fingerlings. Private fisheries consultants were the major sources of
information used by the respondents. The major recommendations to ensure increased fish production
by the respondents include: Fish farmers should form cooperative groups in order to gain easy access
to credit; special training in on-farm feed formulation should be organized for fish farmers; and
government should provide storage and processing facilities for fish farmers as well as improved
electricity supply to enhance production.

Key words: Adoption, improved fisheries technologies, fish farmers, Nasarawa State, Nigeria.

INTRODUCTION

In Nigeria, the role of fish farming in achieving household principal form of aquaculture. It involves raising fish
and national food security and poverty alleviation cannot commercially in tanks or enclosures, usually for food.
be over emphasized. Fish farming, an artificial method of Fish is a popular source of protein and white meat in
raising fish for human consumption, is an ancient practice almost all parts of Nigeria. Fish is very nutritious,
that can still provide profitable means of livelihood for providing a good source of high-quality protein and other
both rural and urban dwellers. Fish farming is the essential nutrients, which are especially important for
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mothers and growing children. It is low in calories and
cholesterol levels, but rich in protein (FAO, 2005).

According to the Central Bank of Nigeria (CBN, 2005),
fisheries occupy an important position in the agricultural
sector of the Nigerian economy. The contribution of the
fisheries sub-sector to GDP rose from N76.76 billion in
2001 to N162.61 billion in 2005 (CBN, 2005). However,
the gap between supply and demand for fish in Nigeria is
widening. Almost all natural fish stocks in the country
have been over-exploited, yet human populations, and
hence demand, continue to increase. According to Dauda
(2010), national fish demand in Nigeria is 1.85 million
metric tons while domestic production is about 0.51
million metric tons. Nigeria currently imports about 0.7
million metric tons of frozen fish annually, making it the
highest importer of frozen fish in the world, at an annual
foreign exchange cost of N35 billion.

Access to accurate and adequate information on fish
production technologies by farmers is essential for
increased fish production. Such information must come
from credible sources, at the right time, and the farmers
should be able to utilize (adopt) them correctly.
Information on fish farming technologies needed by
farmers cover a wide range of areas, such as pond
construction and management, breed selection, stocking,
feeding, water management, spawning, sorting,
harvesting, processing, storage, marketing and record-
keeping (Ofuoku et al., 2008). The technologies used by
most Nigerian fish farmers are relatively simple, often
based on small modifications that improve the growth and
survival rates of the target species, e.g. improving food,
seeds, oxygen levels and protection from predators.

Nasarawa State in central Nigeria has great fisheries

potentials. The Southern Agricultural zone of the State is
blessed with so many, streams and ponds that can be
harnessed for fish farming. In spite of this great potential,
fish farming in Nigeria, especially in Nasarawa state, is
still poorly developed, forcing the country to rely on fish
importation to meet the rising local demand. According to
Amali and Solomon (2001), some of the constraints to
increased fish production in Nigeria include inadequate
fingerling production, lack of earth-moving equipment, the
high cost of fish feeds, low capital investment, and the
non-adoption of improved production and processing
technologies by most fish farmers.
The Nasarawa Agricultural Development Programme
(NADP) has taken some positive steps in this direction by
introducing some modern technologies to fish farmers in
the state since 2002. These include:

1. Improved techniques in pond construction and
maintenance.

2. Introduction of modern fish hatchery equipment.

3. Provision of inlet and outlet devices in ponds.

4. Introduction of improved fish species for optimum yield.
5. Aerated containers for transporting fingerings to
reduce stress and mortality

6. Construction of modern fishing gears.

7. Techniques of improving water quality in fish culture.

8. Fortification of fish feeds using root and tuber crops.

9. Fertilization and liming of fish ponds.

10. Fish preservation and storage techniques

11. Prevention and control of fish diseases.

12. Control of predators in fish ponds.

13. Techniques of hatchery and fingerlings production

14. Integrated fish farming for increased fish production.
15. Construction and use of modern klins for improved
fish smoking.

However, it is not known to what extent these
technologies have been adopted by fish farmers in the
state, and what constraints they are facing in adopting
the improved technologies. The purpose of this study was
to assess the intensity of adoption of improved
technologies by fish farmers in the Southern Agricultural
zone of Nasarawa state. The specific objectives were to:

1. Describe the socio-economic characteristics of fish
farmers in the area;

2. ldentify the sources of fisheries information mostly
used by the respondents;

3. Determine the intensity of adoption of improved
fisheries technologies by the respondents;

4. Identify the production constraints facing fish farmers
in the area; and,

5. Determine the effects of respondents’ socioeconomic
characteristics on their level of adoption of improved
technologies.

METHODOLOGY

This study was conducted in the Southern Agricultural zone of
Nasarawa state, north central Nigeria. Nasarawa state is located
between latitudes 7° and 9°N and longitudes 7° and 10°E. It shares
boundaries with Benue state to the south, Kogi state to the west,
the Federal Capital Territory (FCT) to the north-west; Kaduna and
Plateau states to the north-east, and Taraba state in the south-east.
Agriculture is the dominant occupation of the inhabitants of
Nasarawa state. The southern agricultural zone covers five Local
government areas (LGAs) namely: Awe, Doma, Keana, Lafia and
Obi.

A multi-stage sampling procedure was adopted in this study.
First, 3 out of the 5 LGAs in the southern agricultural zone of the
state were purposively selected based on their popularity in fish
farming. These were Lafia, Doma and Obi LGAs. A preliminary
survey conducted across the 3 selected LGAs showed the
existence of about 202 fish farms in the selected LGAs. In the
second stage, about 50% of the identified fish farms in each of the
3 LGAs were selected. This gave a total of 100 fish farms selected
for the survey (Table 1), with the farm managers as the
respondents. Primary data were collected with the aid of a
structured interview schedule administered on the respondents
between May and July 2011.

Data analysis

Data collected were analyzed using SPSS computer packages.
Both descriptive and inferential statistics were used in the analysis.
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Table 1. Population and sampling frame for the study.

LGA No. of fish farms identified Sample selected
Doma 59 29
Lafia 96 48
Obi 47 23
Total 202 100

Source: Field data, 2011.

Simple descriptive statistics such as frequency mean and
percentage were used to realize objectives (1), (2) and (3). Mean
scores was used to realize objective (4) while a multiple regression
model was used to achieve objective (5). The model is represented
thus:

Y= f(X1,Xz,Xg,X4,X5,X6,X7,X3,X9,X10, H) where

Y = Adoption rate

X1 = Age of respondent (in years)

Xz = Level of education (in years)

Xs = Formal training in fisheries (qualification obtained)

Xs = Major occupation (farming, trading, civil service, artisan or
politician)

Xs = Experience in fish farming (in years)

Xs = Farm size (no. of fingerlings stocked)

X7 = Annual income (in naira)

Xs = Use of credit (total amount received in previous 5 years)
Xo= Number of extension visits per year

X10 = No. of cooperative/social organizations belonged

RESULTS AND DISCUSSION
Socio-economic characteristics of the respondents

Table 2 shows the percentage and mean distribution of
the respondents’ socioeconomic characteristics. The
mean age of the respondents was 42 years. This shows
that most of the fish farmers in the study area were
middle-aged. Age is usually considered to be a primary
latent characteristic in adoption decisions (Agbamu,
2006). The majority (76%) of the respondents were males
while 24% were females. Most (66%) had acquired
tertiary education. It is widely believed that education
creates a favourable mental attitude for the acceptance of
new ideas and practices. It enables a farmer to seek for
and utilize useful information from both print and
electronic media, thereby accelerating the rate of
adoption of technologies (Ozor and Madukwe, 2005;
Agbamu, 2006). The majority (84%) of the respondents
did not receive any formal training in fish farming before
going into the enterprise.

Table 2 also shows that majority (88%) of the fish
farmers had 1 to 5 years’ experience in fish farming, with
a mean of 3 years. This implies that fish farming was at
its infant stage in the study area, with most farmers
having very little experience. This could mean that the
farmers lacked relevant skills in management of fish
farms. Experience is important for effective day-to-day
running of farm enterprise and could influence positively

the adoption of innovations (Adebiyi, 2008). The majority
(84%) of the respondents used personal savings as
capital for fish farming. This shows that most of the
respondents did not have access to credit for investment
in the enterprise. This finding agrees with that of (Adebiyi,
2008) who observed that majority of cocoa farmers in
Oyo state of Nigeria sourced their capital from personal
savings. However, the mean annual gross income of the
respondents was N930,420. This implies that fish farming
was a profitable enterprise which provided self-
employment for people in the area. High income levels
have been found to positively influence the adoption of
agricultural technologies (Agwu, 2004; Agbamu, 2006)

The mean farm size (stocking rate) of the respondents
was 4,836 fingerlings, which implies that most of the
respondents were small-scale fish farmers. This finding
agrees with those of Nnaji et al. (2003) and Ayinla (2003),
who observed that fish farming in Nigeria was mainly at a
subsistence level and that small-scale producers find it
difficult to adopt technologies that are capital-intensive. A
greater proportion (42%) of the respondents patronized
private consultants to get technical information on fish
farming, and 26% used government extension agents
from the state ADP, while 32% relied on other farmers.
The mean number of extension visits received per year
was 6. This finding is similar to that of Ofuoku et al.
(2008), who observed that the majority (70%) of fish
farmers in Central agricultural zone of Delta State,
Nigeria relied on NGOs and farmers’ associations for
information on fish farming.

The majority (86%) of the respondents did not belong
to any farmers’ organization. This implies that fish
farmers in the area had not organized themselves into
associations/cooperatives. Membership of social groups
accelerates the adoption of improved technologies
(Wabbi, 2002).

Fish production systems by the respondents

Table 3 shows that the majority (78%) of the respondents
used (relatively expensive) concrete ponds, 14% used
earthen ponds and 8% used tanks/basins. This finding
agrees with that of Nwachukwu and Onuegbu (2005) who
observed that most fish farmers in Nigeria operated
small- scale farms ranging from homestead concrete
ponds to small earthen ponds. Most (52%) of the
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Table 2. Distribution of respondents according to socioeconomic characteristics

(n=100).
Variable Percentage Mean
Age (years)
21-30 4
31-40 14
41 -50 28 42 years
51-60 42
Above 60 12
Gender
Male 76
Female 24

Educational level

Primary school 12
Secondary school 22
Tertiary institution 66

Qualification in fisheries

Non formal training 84
Certificate course 10
National Diploma (ND) 2
Higher National Diploma (HND) 1
Bachelor degree 1
Master degree 2

Years of experience in fish farming

1-5 88
6-10 10 3 years
11-15 2

Source of capital investment

Bank loan 4
Cooperative loan 4
Personal savings 84
Gratuity/pension benefits 6
Government grant 2

Annual income level (N)

1,000-200,000 4
201,000-400,000 8 N930,420
401,000-600,000 20
601,000-800,000 10
801,000-1,000,000 40
Above 1,000,000 18

No. of fingerlings stocked

1 -2000 54
2001 - 4000 14 4,836
4001 - 6000 16
6001 - 8000 4

Above 8000 12
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Extension organization used
Government extension service (ADP)
Private consultants

None

No. of extension visits per year
No contact at all

1-10

11-20

Above 20

Membership of social organizations

Yes
No

26
42
32

32
50 6 times/year
16

14
86

Source: Field data, 2011.

respondents used boreholes as a source of water to their
fish ponds, 26% used streams/rivers, and 22% used
deep wells. Although driling a borehole can be too
expensive for small-scale producers, water from such a
source is less polluted than the one from streams. The
majority (78%) of the respondents got their fingerlings
from commercial hatcheries.

Sources of information used by the respondents

Table 4 shows the mean distribution of respondents
according to the sources of information most frequently
used. Two information sources were most frequently
used by the respondents: private consultants (M=3.36),
followed by other fish farmers (M=3.04). This implies that
most of the farmers patronized conventional sources of
information rather than the electronic sources such as
internet, mobile phones, computer, online magazine, etc.
The very low patronage of the internet as a source of fish
farming information might be due to the low level of
computer literacy among the fish farmers. This finding is
similar to that of Ofuoku et al. (2008) who reported that
the majority (70%) of the fish farmers in Delta State,
Nigeria, got their information on fish farming practices
from other farmers and private consultants. According to
Agbamu (2006), the sources of information mostly used
by farmers in developing countries are influenced by the
farmer's age level of education, available sources of
innovations, and the extent of modernization in the
locality.

Adoption of improved fisheries technologies by the
respondents

Table 5 shows the percentage distribution of respondents

according to their intensity of adoption of various fisheries
technologies disseminated by the Nasarawa Agricultural
Development Programme (NADP). Use of improved
breeds ranks first, with a 94% adoption rate, and floating
feeds second (92%), while the use of inlet/outlet devices
ranks 3" (90%). Daily sanitary practices and record
keeping rank 4™ with an adoption rate of 82%. The overall
mean adoption index is 54.04%, with 14 out of the 23
technologies disseminated having an adoption level over
50%, implying a high level of adoption of most of the
improved technologies among the respondents.
According to Bolorundoru and Adesehenwa (2004), the
adoption of fisheries technologies by small-scale farmers
depends on cost, availability of recommended inputs, and
ease of handling.

Constraints to increased fish production by the
respondents

Table 6 shows the mean distribution of the respondents
according to constraints faced. Only four factors out of
the 17 presented were rated as serious constraints facing
fish farming in the study area. These were: The high cost
of feeds (M = 2.62), inadequate capital (M = 2.38), poor
storage and processing facilities (M = 2.16), and the high
cost of fingerlings (M = 2.12).

Effect of respondents’ socioeconomic
characteristics on adoption of improved technologies

The regression results in Table 7 show that there were
statistically significant effects (F=2.911 overall) at P<0.05
of the selected socioeconomic variables on the rate of
adoption of improved technologies by the respondents.
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Table 3. Percentage distribution of respondents according to

fish production systems (n=100).

Variable

Percentage

Type of pond
Concrete
Earthen
Tank/basin

Source of water supply
Deep well

Borehole

Stream/river

Source of fingerlings

Wild waters (streams/rivers)

Own hatchery
Commercial hatcheries
Other fish farmers

78
14
8

22
52
26

10
78
10

Source: Field data, 2011.

Table 4. Mean distribution of respondents according to
sources of information used (n=100).

Information sources

Mean score

Internet

Print media

Radio

Television

Other fish farmers
Input dealers
Extension agents
Private consultants
Fish buyers

2.32
2.50
2.60
2.40
3.04
2.48
2.56
3.36
2.52

Source: Field data, 2011

The R-squared value (R® =0.427) shows that about 43%
of the variability in the dependent variable (adoption rate)
was due to the effects of farmers’ socioeconomic
characteristics (independent variables). It also shows that
the use of farm credit (t = 2.032; P<0.049) and number of
extension visits per year (t = 2.018; P<0.051) were
positively significant. Other factors such as age,
educational level, formal training in fisheries, and years of
farming experience, income level and number of social
organizations belonged showed positive relationships
with the rate of adoption but were not significant.
However, it was observed that number of fingerlings
stocked (pond size) had a negative correlation with
adoption rate. This implies that the higher the stocking
rate, the lower the adoption rate. Agbamu (2006) and
Wabbi (2002) found the use of credit and the number of
extension visits per year to have positive and significant

effects on adoption rate of integrated pest management
(IPM).

The positive significant effect of use of credit and
number of extension visits is not a surprise. This is
because credit enables a farmer to invest more in farm
production and hence to improve his ability to procure
improved technologies that will boost yield. Also, frequent
extension contacts help to create awareness and educate
the farmers on the use of recent technologies leading to
higher rates of adoption.

CONCLUSION AND RECOMMENDATIONS

From the above findings it was concluded that the rate of
adoption of improved technologies by fish farmers in the
study area was high (M=53.04%). Most of the
respondents were small —scale producers with a mean
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Table 5. Percentage distribution of respondents according to technologies
adopted (n=100).

Technologies Percentage
Soil testing before site selection 66.0
Water testing kit 32.0
Liming of pond 56.0
Fertilization of pond 44.0
Inlet and outlet devices 90.0
Improved breeds of fingerlings 94.0
Optimum stocking rate 50.0
Regular sampling/sorting of fish 74.0
Aerated transporting containers 34.0
Floating feeds 92.0
On- farm feed formulation 56.0
Standard feeding regimes 62.0
Fencing of ponds 66.0
Daily sanitary practices 82.0
Frequent change of water 54.0
Integrated fish farming 22.0
Treatment against diseases 74.0
Record-keeping 82.0
Hatchery facilities 12.0
Feeds fortification using root/tuber crops 14.0
Modern klins 22.0
Solar dryers 10.0
Refrigeration of fish 32.0

Mean adoption index= 53.04%. Source: Field data, 2011.

Table 6. Mean distribution of respondents according to constraints faced

(n=100).
Constraints Mean score
Inadequate capital 2.38
High cost of land 1.64
Water scarcity 1.54
High cost of feeds 2.62
Problems of predators 1.6
High cost of fingerlings 2.12
Lack of commercial hatchery 1.84
Poor extension service 1.86
Insecurity of ponds (theft) 1.6
Poor marketing structure 1.96
Poor storage and processing facilities 2.16
Scarcity of labour 1.56
Poor managerial skill 1.8
Lack of technical skill 1.96
llliteracy 1.7
Poor transport facilities 1.64
Disease outbreak 1.64

Source: Field data, 2011.
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Table 7. Regression result of factors influencing the adoption of technologies by the respondents.

Coefficients

Variables (Standard error) T Significance
(Constant) 24.947 -0.479 0.635
Age of respondents 0.355 0.470 0.641
Educational level 0.677 1.454 0.154
Fisheries training 7.823 0.738 0.465
Major occupation 3.259 0.670 0.507
Yrs of farming experience 1.276 1.086 0.284
No. of fingerlings stocked 0.000 -0.368 0.715
Annual income 0.000 1.042 0.304
Use of farm credit 8.412 2.032 0.049
No. of extension visits/year 0.364 2.018 0.051
Membership of social org. 7.431 1.366 0.180
Dependent Variable: percentage of adoption. R=0.427; F- value=2.911; P<0.05.
stocking rate of 4,834 fingerlings. Private fisheries Education. Spring 2004. 11(1):81-88.

consultants were the major sources of information used
by the respondents. This suggests that fish farmers in the
area were paying a fee for extension services. This
supports the agitations for the privatization and
commercialization of extension services in this sector.
Based on the findings of the study, the following policy
recommendations were made:

1. Fish farmers in the area should be encouraged and
mobilized to form cooperative groups in order to gain
easy access to credit.

2. Special training in on-farm feed formulation should be
organized for fish farmers to enable them to formulate
cheaper fish feeds using locally available feedstuffs.

3. Government should provide storage and processing
facilities for fish farmers as well as improved electricity
supply to enhance production.

4. Government should provide grants to the state ADP to
establish fisheries demonstration farms in strategic
locations in the state to train local farmers on modern fish
farming.
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Rural women play a key role in the livestock management and household activities. However, it is
often argued that their contributions are undermined and their decision making power is highly
limited. This study was carried out in Yilmana Densa district in Amhara Region, Ethiopia with the
objectives to investigate the role of rural women in livestock and household activities, and to examine
the level of rural women participation in decision making. Three villages were selected purposefully
and from each village 30 women respondents were selected randomly. Data were collected from the
respondents using standardized questionnaire and focus group discussions (FGDs), and analyzed
using descriptive statistics and correlation analysis. The majority of rural women participated
‘regularly’ in cleaning of animal sheds, preparing milk products, gathering dung, selling milk/milk
products, selling egg/poultry, and egg collection. In household management, majority of rural women
are ‘regularly’ engaged in food preparation, looking after all family members, preparing local
beverages, cleaning the house, clean-up after meals, washing clothes, child care, fetching water, and
embroidery. Capacitating rural women in all rounded developmental aspects can affect their
livelihoods which enables them actively participate in various agricultural and non-agricultural
activities. Maximum attention should be given for rural women to build their capabilities in decision
making. Moreover, appropriate ways and approaches to educate rural women should be given more
emphasis to get equal access with rural women.

Key words: Decision, household and livestock management, participation, rural women.

INTRODUCTION

Rural women play a key role in the livestock
management and household activities. Women are the
majority of the world's agricultural producers, playing
important roles in agriculture sector, and in fisheries
and livestock management. Women make a significant
contribution to food production, particularly in horticulture
and small livestock (FAO, 1997; Khushk and Panhwar,

2006; Arshad et al., 2010). In addition to agricultural
activities, women often devote more time and resources
under their control towards improving household
concerns related to food security as compared to men
and their involvement (Quisumbing et al., 1995). Rural
and national developments can hardly be achieved with
the neglect of this important and substantial segment of
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the society (Kishor et al., 1999). In the recent times, there
have been increasing sociological attention focused on
trends in domestic or household labour patterns and the
gender participation and contribution (Bianchi et al.,
2000). The changes in patterns of family formation and
dissolution, in conjunction with the changing gender
distribution in paid work would lead to changes in the
distribution of work between men and women in the
home (Brines, 1994). Most researchers tend to suggest
that women’s hours on housework are declining as a
result of involvement in paid employment but there are
mixed views about whether men’s hours on housework
have changed. However, women continue to perform a
greater proportion of domestic tasks than men do
(Mederer, 1993).

In rural Ethiopia, women play key role in both livestock
management and household activities besides farming
activities. They are the household managers but their
work is considered as non-productive, unorganized, and
undocumented (Bishop-Sambrook, 2004; Lemlem et al.,
2010). Hence, development assistance has failed to
reach women in the rural areas both in absolute and
relative terms compared to men for two reasons:
agricultural development programmes were traditionally
focused on men as producers; and a lack of knowledge
or false assumption about the role of womenin
agriculture (Habtemariam, 1996; Wude, 2006). Hence,
this paper presents how far rural women in Yilmana
Densa district of Amhara region, Ethiopia, participate in
decision making process of livestock and household
management.

METHODOLOGY

The study was undertaken in three villages (namely Mesobo,
Gosheye, and Angar) found in Yilmana Densa district in Amhara
region, Ethiopia. Villages were selected purposely on the basis of
the information collected during the reconnaissance survey.
Representative households were selected from list of household in
the three villages. The list of the households in each village was
used as a sampling frame and it was secured from the offices of
vilage administrations and development agents. A total of 90
respondents were used for the study and a systematic random
sampling technique was used to select 30 sample respondents
from each village. Data were collected from women respondents
using semi-structured questionnaire. Focus group discussion were
executed with men group, women group and district level experts to
supplement on the information generated using questionnaire.
Statistical Package for Social Sciences (SPSS) used to analyze the
data collected. The extent of rural women participation in livestock
and household activities were assessed by using a three point
continuum namely ‘Regularly,” ‘Occasionally’ and ‘Not at all’ which
was assigned scores of 2, 1 and O, respectively. For the purpose
of ranking of different activities performed by rural women, the
frequency of responses from each of the three point
continuum of a specific activity under major activity was
tabulated and multiplied by concerned score. Then, they were
added together to get the total score for each specific activity for
the purpose of their ranking (Sailaja and Reddy, 2003). The
relationship between the extent of rural women participation and
certain socio-personal and socioeconomic variables was computed
through Pearson’s correlation test.

RESULTS AND DISCUSSION

Distribution of the respondents according to the extent of
participation in various farming activities along with
participation indices and rank order is depicted in Table
1. The overwhelming majority (98.9%) of the
respondents participated ‘regularly|' in cleaning of animal
sheds, preparing milk products, and gathering dung
followed by selling milk and milk products (94.4%),
selling egg (85.5%), egg collection (84.4%), and selling
of poultry (77.8%). Rural women ‘occasionally’
participated in watering of animals and grazing of
animals as responded by 66.7% of the respondents.
Barn preparation, selling of oxen and cows, delivery
assistance of cows and selling of small ruminants
(sheep and goat) were ‘not at all’ performed by 97.8,
95.5, 87.7 and 77.8% of the respondents, respectively.
It is acknowledged that among all the livestock
production and management; rural women perform most
of them. Gathering of dung, cleaning of animal shed
and preparing milk products are the main livestock
activities with better rank orders which were being
performed by rural women. More or less similar results
were observed with the work of Younas et al. (2007).
Khushk and Panhwar (2006) explained about the role of
rural women in livestock management on a wide range
of activities such as making feed concentrates, feeding,
collecting fodder, grazing, cleaning animals and their
sheds, making dung cakes, collecting manure fertilizer
as well as milking, processing and marketing of animal
products such as ghee and eggs.

Extent of rural women participation in household
activities

Table 2 depicts the extent of rural women involvement
in various household activities. Almost all respondents
were ‘regularly’ engaged in food preparation, looking
after all family members, preparing local beverages,
cleaning the house, clean-up after meals, washing
clothes, child care, fetching water, and embroidery.
Women  ‘occasionally’ participated in  shopping
household utilities, taking grains to mill, and milking
cows as reported by 36.7, 33.3 and 28.9% of the
respondents, respectively. However, cleaning farm
implements was ‘not at all’ performed by 67.8% of the
respondents. This shows that rural women share a larger
burden of household work which related with their huge
responsibility and superiority in the skills of household
chores (Becker, 1991).

Gender division of labour in household management

The extent of rural women’s and their husbands’
participation in household activities is presented in Figure
1. All respondents were engaged in food preparation,
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Table 1. Extent of rural women participation in various livestock activities.
Livestock activities Extent of part.|C|pat|on Participation .k order
Regularly Occasionally Not at all indices
Cleaning of animal sheds 89 (98.9) 0(0) 1(1.1) 178 2
Watering of animals 23(25.6) 60(66.7) 7(7.8) 106 8
Milking of animals 29(32.2) 35(38.9) 26(28.9) 93 9
Preparing Ghee/milk products 89(98.9) 0(0) 1(1.1) 178 2
Egg collection of poultry birds 76(84.4) 13(14.4) 1(1.1) 165 6
Grazing of animals 14(15.6) 60(66.7) 16(17.8) 88 10
Taking off fodder 12(13.3) 42(46.7) 36(40.0) 66 11
Gathering dung 89(98.9) 1(1.2) 0(0) 179 1
Delivery assistance 4(4.4) 7(7.8) 79(87.8) 15 14
Barn preparation 0(0) 2(2.2) 88(97.8) 2 16
Animal health treatment 9(10) 18(20) 63(70) 36 12
Selling of livestock (ox, cow) 1(1.1) 3(3.3) 86(95.5) 5 15
Selling of small ruminant (sheep, goat) 7(7.8) 13(14.4) 70(77.8) 27 13
Selling of poultry (hen, cock) 70(77.8) 18(20) 2(2.2) 158 7
Selling of egg (poultry) 77(85.5) 13(14.4) 0(0) 167 5
Selling of milk and milk products 85(94.4) 5(5.6) 0(0) 175 4

Figure in parenthesis are percentages. Note: Participation indices = Regularly x 2 + Occasionally x 1 + Never at all x 0. Source: Survey results,

2012.

Table 2. Extent of rural women participation in various household activities.

Extent of participation

Household activities - Participation indices ~ Rank order
Regularly Occasionally Not at all
Food preparation 89(98.9) 1(1.1) 0(0) 179 2
Fuel collection 78(86.7) 12(13.3) 0(0) 168 10
Looking after all family members 85(94.4) 5(5.6) 0(0) 175 8
Preparing beverages 89(98.9) 1(1.1) 0(0) 179 2
Taking grains to mill 60(66.7) 30(33.3) 0(0) 150 12
Purchasing utilities 50(55.6) 33(36.7) 7(7.8) 133 13
Cleaning the house 90(100) 0(0) 0(0) 180 1
Clean-up after meals 89(98.9) 1(1.1) 0(0) 179 2
Cleaning farm yard 6(6.7) 23(25.6) 61(67.8) 35 15
Washing clothes 85(94.4) 4(4.4) 1(1.1) 174 9
Child care 89(98.9) 1(1.1) 0(0) 179 2
Shopping/buying food items 73(81.1) 15(16.7) 2(2.2) 161 11
Fetching water 89(98.9) 1(1.1) 0(0) 179 2
Milking cows 37(41.1) 26(28.9) 27(30) 100 14
Embroidery 89(98.9) 1(1.1) 0(0) 179 2

Figure in parenthesis are percentages. Note: Participation indices = Regularly x 2 + Occasionally x 1 + Never at all x 0. Source: Survey results,

2012.

fuel collection, looking after all family members, preparing
local beverages, taking grains to mill, cleaning the
house, clean-up after meals, child care, fetching water,
and embroidery. Other household activities performed by
rural women were washing clothes, shopping of food
items, purchase of household utilities, and milking cows

as reported by 98.9, 97.8, 92.2 and 70% of the
respondents, respectively. However, only 32.2% of the
respondents are engaged in cleaning farm implements.
Concerning household patrticipation, 95.6, 87.5, 86.7, and
81.1% of the respondents reported that their husbands
are participating in cleaning farm implements, taking
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Figure 1. Wife’'s and husband’s engagement in household activities.

Source: Survey results, 2012.
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Figure 2. Percentage response of the respondents about their perception on
men’s household activities. Source: Survey results, 2012.

grains to mill, milking cows, and looking after all family
members, respectively. The participation of husbands in
assisting their wives in preparing local beverages,
cleaning the house, fetching water, and food
preparation were limited as reported only by 1.1, 4.4,
6.7 and 8.9% of the respondents, respectively. None of
the respondents’ husbands participated in embroidery. In
most of the household activities, the support of
husbands was moderate which is in agreement with
the work of Nosheen et al. (2011). Men contribute less
in home management activities and with better division
of labour in rural Pakistan (Akram, 2002). During FGDs, it
was reported by male and female groups’ participants,
the support of husbands to their wives in household
activities is showing progress; though not satisfactory.

Women perception on men’s household activities

Figure 2 depicts that all respondents believed that rural
men should participate and assist their wives in
household activities in taking grains to mill followed by
child care (98.9%), cleaning farm implements (97.8%),
milking cows (96.7%), looking after all family members
(96.7%), shopping household utilities (94.4%), fuel
collection (93.3%), shopping food items (84.4%), and
washing clothes (76.7%). This indicates the need of
critical support that wives demand from their husbands.
Some women also expressed their wish if their
husbands assist in embroidery (14.4%), preparing local
beverages (22.2%), cleaning the house (31.4%), fetching
water (35.6%), and clean-up after meals (42.2%). The
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Decision making areas (livestock activities)

No consideration  Only consulted

Opinion considered Role in final decision

Selling/purchasing of livestock (ox, cow) 21(23.3) 34(37.8) 10(11.1) 25(27.8)
Selling/purchasing of small ruminant (sheep, goat) 16(17.8) 36(40) 12(13.3) 26(28.9)
Selling/ purchasing of poultry (hen, cock) 1(1.1) 22(24.4) 26(28.9) 40(44.4)
Selling/ purchasing of egg (poultry) 1(1.1) 19(21.1) 29(32.2) 40(44.4)
Selling/ purchasing of milk & milk products 2(2.2) 20(22.2) 25(27.8) 43(47.8)
Hired shepherds 18(20) 20(22.2) 18(20) 33(36.7)
Making artificial insemination 30(33.3) 16(17.8) 33(36.7) 8(8.9)

Figures in parenthesis are percentages. Source: Survey results, 2012.

majority of the respondents do not want their
husbands to participate in the so called female’s
tasks’ such as cleaning the house (68.6%),

embroidery (85.6%), and preparing local
beverages (77.8%).
Participation of rural women in decision

making in animal husbandry

The level of rural women involvement in taking
various livestock decisions is depicted in Table
3. Husbands consider the opinion of their wives in
decision making for activities of making artificial
insemination and selling/purchasing of egg
which actually reported by 36.7 and 32.2% of
the respondents, respectively. Concerning the
role of rural women in final decision, the highest
percentage of responses were found in the case
of selling/purchasing of milk and milk products
(47.8%) followed by selling/purchase of egg and
selling/purchase of poultry (hen, cock) each
reported by 44.4% of the respondents. The less
involvement of rural women in final decision was
observed in artificial insemination,
selling/purchasing of livestock (ox, cow), and
selling/purchasing of small ruminant (sheep, goat)

that reported by 8.9, 27.8 and 28.9% of the
respondents, respectively. Similar results were
also reported by Arshad et al. (2010) about the
relatively low participation of rural women in sale
of animals, breeding of animals and construction
of animals’ sheds in Pakistan. The contribution of
rural women in livestock management is very
crucial, but their involvement in decision making
still seems questionable (Arsahq et al., 2010)

Participation of rural women in decision

making in household activities

The majority of household activities are
performed by wives. Table 4 reveals the level of
the respondents’ participation in various
household activities. About 71.1% of the
respondents were involved in the final decision
making in preparation of feast for local holidays,
followed by to be a member in community
based organizations (64.4%). The limited
involvement was reported in purchase of
clothes for husband (15.6%). Less than 30% of
the respondents were only consulted in all
household activities except sending children to
school where about 35.6% of the respondents

were consulted.

Relationship of social variables with women
participation in livestock and household
activities

The relationship between social and the
participation of rural women in livestock and
household activities is presented in Table 5. The
participation of rural women in animal husbandry
was significantly and positively associated with
family size and number of children. In the
remaining, except the level of education, there
was a positive but non-significant relationship. For
the case of household activities, the participation
in informal institutions had shown highly
significant and positive relation with rural women'’s
participation. It means that the rural women’s
participation increases with the increase in the
level of their participation in community based
organizations. Distance from the nearest town
was negatively and significantly associated with
the rural women’s involvement in household
activities. This most likely explains that there are
better educational status and frequency of urban
contact of rural women living in the near town.
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Table 4. Extent of rural women participation in decision making of household activities.

Decision making areas (household activities)

No consideration

Only consulted

Opinion considered Role in final decision

Schooling of children 6(6.7) 32(35.6) 23(25.6) 29(32.2)
Purchasing cloth for children 16(17.8) 26(28.9) 18(20) 30(33.3)
Purchasing cloth for husband 40(44.4) 17(18.9) 19(21.1) 14(15.6)
Purchase of household utilities 5(5.6) 18(20) 33(36.7) 34(37.8)
Marriage of children 6(6.7) 18(20) 32(35.6) 32(35.6)
Preparation of feast for local holidays 0(0) 6(6.7) 20(22.2) 64(71.1)
Membership in community based organizations 4(4.4) 9(10) 19(21.1) 58(64.4)
Membership in local saving institutions (ekub) 9(10) 25(27.8) 26(28.9) 30(33.3)
Membership in women association/or others 21(23.3) 18(20) 25(27.8) 25(27.8)
Saving of money 17(18.9) 20(22.2) 28(31.1) 25(27.8)

Figures in parenthesis are percentages. Source: Survey results, 2012.

Table 5. Relationship between social variables and participation of rural women in livestock and household activities.

Independent variable

Correlation coefficient (‘r value) livestock activities

Correlation coefficient (‘r value)
household activities

Distance from nearest town
Age (years)
Level of education

Family size (number)

Number of children
Farming experience (years)

Participation in formal institutions
Participation in informal institutions
Land size (ha)

0.049"°
0.040M°
-0.166"°
0.312*
0.314**
0.036"°
0.189"°
0.162"°
0.123"°

-0.262*
0.149"°
-0.082"°
0.093"°
0.080"°
0.097"°
-0.159"°
0.326**
0.093"°

* **Correlation significant at 0.05 and 0.01 levels, respectively; NS Non significant. Source: Survey results, 2012.

in formal
association

institution had shown

with

rural

women

involvement in household activities which may be
justified with women that spent more time on non-
household activities.

CONCLUSION AND RECOMMENDATIONS

Among

participated

livestock

‘regularly’

activities

rural

women
in cleaning of animal
sheds, preparing milk products, gathering dung,

selling milk and milk products, selling egg and
poultry, and egg collection. Rural women also
in  household
including food preparation, looking after all family
local beverages, cleaning

‘regularly’

engage

members, preparing



the house, clean-up after meals, washing clothes, child
care, fetching water, and embroidery indicating the great
responsibilities of rural women in household activities.
The participation of rural women is limited in livestock
activities such as barn preparation, selling of oxen and
cows, and deliver assistance of cows which considered
as tasks that should not be performed by women. Rural
women are more involved in livestock activities apart
from their legitimate roles as wives and mothers. In
most of the household activities the support of
husbands is moderate, but the level of husbands’
participation in household activities is below the demand
of their wives. The level of rural women participation in
decision making is also low in animal husbandry
activities associated with better financial income. Most
rural women were not benefited from existing extension
service indicating the limited attention towards rural
women. Thus, maximum attention should be given for
rural women to build their capabilities in decision
making. Moreover, appropriate ways and approaches to
educate rural women should give more emphasis to get
equal access with rural women.
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The negative impact from the climate change has been striking the agriculture sector in Africa. For
countries like Ethiopia, whose livelihood occupation of the nation is mainly based on subsistence
agriculture that highly rely on rainfall, making an adjustment to adapt to the changing situation is
crucial. Therefore, designing context specific adaptation strategies are essential to moderate the
negative effect of climate change. This study was intended to answer how farmers perceive climate
change, what adaptation measures are farmers practicing in their area and factors influencing
adaptation to climate change. Four stage sampling procedure was followed in selecting the study
Woreda, villages and representative respondents. Accordingly, 3 villages and 160 household heads
were selected using simple random sampling and systematic sampling, respectively. In addition to the
secondary data, structured interview schedule was developed, pre-tested and used for collecting
guantitative data. The model result depicted the strong and positive association relation between the
combined measures of agronomic practices and use of agricultural inputs with education, access to
weather information, access to credit and farm income. Similarly, sex of the household head and
access to weather information were found to significantly affect the choice decision of adoption of
inputs and agronomic practices like use of drought tolerant crop species and crop diversification
measures. Therefore, government policies on climate change adaptation program should be given due
emphasis to in enhancing the adaptive capacity of the farming society through improving the
provision of credit, promoting adult education, and enhancing means of income generation in the rural
areas.

Key words: Climate change, adaptation measures, adaptation strategies, smallholders.

INTRODUCTION

Climate change describes changes overtime in events, average values, as well as in spatial and
parameters such as temperature, precipitation, wind temporal variability. According to Intergovernmental
speed and direction, and humidity (Erikssen et al., 2008; Panel on Climate Change (IPCC) Scientific Assessment
Hellmuth et al.,, 2007). Changes can occur in extreme Report, global average temperature would rise between
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1.4 and 5.8°C by 2100 with the doubling of the CO,
concentration in the atmosphere. Change in precipitation
pattern (up to £20%), and change in other local climate
conditions are expected to occur as a consequence of
rising global temperature (Cubash et al., 2001).

Climate change poses serious threats and challenges
to Africa. It exacerbates existing risks such as water
stress, the spread of infectious diseases, and food
insecurity (Eriksen et al.,, 2008). It is anticipated that
African countries in particular will endure some of the
worst effects of climate change. Many parts of Africa
already experience high variability in rainfall, which
threatens the livelihoods of the many people who depend
on rain-fed agriculture (Kinyangi et al., 2009). African
people have developed coping strategies to deal with this
variability, but the ability of African institutions and people
to adapt to the magnitude and rate of anticipated climate
change impacts over the next 20 to 30 years is limited
and considered to be among the most vulnerable regions
to climate variability and change due to social, technical,
and environmental factors including widespread poverty,
fragile ecosystems, weak institutions, and ineffective
governance (Eriksen etal., 2008; Kinyangi et al., 2009).

In the Nile region, most scenarios of water availability
estimate a decrease in river flow up to more than 75% by
the year 2100, with negative implications for agriculture
and conflict. Poor water quality, projected to intensify
under climate change, would increase water related
diseases, reduce agricultural production, and limit
economic development options. This projected future
water stress and scarcity will have serious impacts on the
socio-economic development of the countries affected
and will likely adversely affect their food production levels
and development plans (Anthony, 2005). Anthony (2005),
also stated projected losses in cereal production
potentials in sub-Saharan Africa up to about 33% by
2060. Climate change could have also a negative impact
on pastoral livelihoods through a reduction in water
availability and biomass.

Around 80% of Ethiopia’s population is dependent on
agriculture, which is almost entirely rain fed and small-
scale. Both farmers and pastoralists are highly dependent
on the climate for their livelihoods; this is reflected in the
remarkable way that gross domestic product (GDP)
fluctuations follow rainfall (Hellmuth et al., 2007). In
recent years, environment has become a key issue in
Ethiopia. The main environmental problems in the
country include land degradation, soil erosion,
deforestation, loss of biodiversity, desertification,
recurrent drought, flood and water, and air pollution.
Ethiopia is highly vulnerable to drought. Drought is the
single most important climate related natural hazard
impacting the country from time to time. Drought occurs
anywhere in the world but its damage is not as severe as
in Africa in general and in Ethiopia in particular.
Recurrent drought events in the past have resulted in
huge loss of life and property as well as migration of
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people (NMS, 2007). Causes for vulnerability of Ethiopia
to climate variability and change include very high
dependence on rain fed agriculture which is very
sensitive to climate variability and change, under-
development of water resources, low health service
coverage, high population growth rate, low economic
development level, low adaptive capacity, inadequate
road infrastructure in drought prone areas, weak
institutions and lack of awareness (NMS, 2007). The east
and north of the country are the most vulnerable to
drought and have the highest food insecurity. Ethiopia’s
characteristically variable climate presents a significant
challenge to its people. Poverty compounded by other
factors including high population density, environmental
degradation, and conflict, increases people’s vulnerability
to drought, leading to food insecurity (Hellmuth et al.,
2007).

Hence, assessing vulnerability to climate change and
preparing adaptation options as part of the entire national
adaptation program is very crucial for the country
(Admassie et al., 2008).

Adaptation to climate change requires that farmers first
notice that the climate has changed, and then identify
useful adaptations and implement them (Maddison,
2006). Climate change is a global issue, while adaptation
will happen locally. Hence, any strategy for adaptation
must consider the local context (Eriksen and Otto, 2003).
In particular, policymakers should be sure to draw on
knowledge and experience from local communities. By
overlooking local knowledge, policies can constrain rather
than enhance the adaptive capacity of communities
(Admassie et al., 2008). The efforts made by the farmers
to adapt with the changing climate at local level are
mostly unorganized and influenced by a set of factors. It
needs well integrated and holistic approach to the entire
system of the agriculture sector to make less sensitive to
climate change impact. For this, assessing the existing
condition at local level is worthwhile to design appropriate
adaptation programme in place.

For this reason, the farming communities in the district
have been experiencing repeated food security problem
and receiving grain assistance on a yearly basis
according to the report from Dello Mena district food
security, DPP office. Therefore, the issue necessitated
conducting local level empirical study to make use of the
knowledge and experience of farmers on climate change
and adaptation measures that would be used as an input
in designing feasible adaptation programme based on the
context of the area.

Objectives of the study

Specific objectives

1) To explore the adaptation strategies of farmers to
climate change impacts in the study area.
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2) To identify factors determining adaptation measures by
farmers to climate change and variability in the study
area.

LITERATURE REVIEW
Causes of climate change

Climate change may be due to internal processes and/or
external forces. Some internal influences, such as
changes in solar radiation and volcanism, occur naturally
and contribute to the natural variability of the climate
system. Other external changes, such as the change in
the composition of the atmosphere that began with the
industrial revolution, are the result of human activity. Over
the past 10 years, scientific study of greenhouse gas
(GHG) emissions and global warming has gradually
moved towards the conclusion that human activities are
having an inexorable effect on the world’s climate system
(Stuart and Moura-Costa, 1998).

In 2007, Working Group | of the Fourth Assessment
Report (AR4) of the IPCC concluded that ‘warming of the
climate system is unequivocal’ and that most of this
recent warming is ‘very likely’ due to human emissions of
GHGs into the atmosphere (Hulme et al., 2009).

Climate change impacts

Erikssen et al. (2008) stated that climate change impact
as the effects of climate change, from the first order
(direct effects of increased CO, concentrations in the
atmosphere as well as changes in climate parameters on
plants, animals and human beings), to downstream
effects of such changes on ecosystems and societies.
Croplands, pastures and forests that occupy 60% of the
earth’s surface are progressively being exposed to
threats from increased climatic variability. Abnormal
changes in air temperature and rainfall, and resulting
increases in frequency and intensity of drought and flood
events have long-term implications for the viability of
these ecosystems (FAO, 2007).

Climate change adaptation and vulnerability

Adaptation is the term used to describe all activities
aimed at preparing for or dealing with the impacts of
climate change, be it at the level of individual households,
communities and firms, or of entire economic sectors,
watersheds and countries. Adaptation thus serves to
reduce the damage resulting from the unavoidable
impacts of climate change, as well as to protect people’s
lives and livelihoods (Hulme et al., 2009).

According to Ericson et al. (2008), adaptation is
adjustments in practices, processes, or structures to take

into account changing climate conditions, to moderate
potential damages, or to benefit from opportunities
associated with climate change. Hulme et al. (2009)
explained adaptation as it is not just attaining a physical
outcome, but a dynamic process relying on institutional
mechanisms to enable the implementation of selected
measures and the building of local capacity. Involving
stakeholders in adaptation and risk management
processes is a key component of building adaptive
capacity.

Adaptation and mitigation are sometimes regarded as
alternative strategies, but they are certainly not mutually
exclusive. Effective climate policy involves a portfolio of
both adaptation and mitigation activities. Even with high
levels of mitigation - limiting global-mean temperature
increase to no more than 2°C above pre-industrial levels -
climate change impacts will require considerable
adaptation efforts (Hulme et al., 2009). Adaptation does
not replace mitigation of GHG emissions. On the
contrary, both adaptation and mitigation need to be
pursued in parallel during the same period of time, thus
complementing each other, and they need to be
implemented through sufficient financing and appropriate
technology (UNFCCC, 2009).

Coping capacity refers to the ability to prepare for an
anticipated event, respond to that event once it takes
place, and recover from its effects, such as through
accessing alternative sources of food and income when
agriculture fails. Coping can be distinguished from
adaptation in that it refers to the immediate actions in the
face of an event or changes and ability to maintain
welfare, whereas adaptation refers to long-term
adjustments to the framework within which coping takes
place. Significantly, improving adaptation to current
climate and strengthening coping can lead to measures
that both address current vulnerability and contribute to
adaptation to climate change (Eriksen and Otto, 2003)

Nhemachena and Hassan (2008), assess smallholder
farmers’ adaptation to climate change in Southern Africa.
In their study, they have seen farmers’ perception of
climate change, the determinants of farm-level adaptation
strategies and recommend issues of policies that could
help stabilize national and regional food production given
the anticipated adverse effects of climate change. From
the cross-sectional survey data for South Africa, Zambia
and Zimbabwe, the study found that most farmers detect
a rise in temperature over the past 20 years, drier
conditions, and pronounced changes in the timing of
rains and frequency of droughts. In response to these
perceived changes in climate, 67% of survey
respondents are adopting some form of adaptation. In
assessing farmers’ perception of barriers to using various
adaptation measures, the authors found that lack of
credit, lack of information on climate, and insufficient
access to inputs are key obstacles to adaptation.

In Ethiopia, for example, rescue and analysis of
historical data recently confirmed the relationship



between El Nifio and reduced rainfall in the June to
September rainy season. In a combined effort by the
Ethiopian meteorological service and IRI, data were
obtained from 200 of the country’s weather stations. Of
these, 78 had mostly complete records for 1960 to 2005
for the June to September rainy season, and 55 of these
had data of high enough quality from 1971 to 2005 to be
used in the analysis. A general pattern of below-normal
summer rainfall across Ethiopia’s highlands was found to
be clearly associated with El Nifio conditions, while
above-normal rainfall was associated with La Nifia
conditions (Hellmuth et al., 2007).

Nhemachena and Hassan (2008) used an econometric
model to identify the factors that affect farmers’ use of
adaptation strategies. Modeling results confirm that
awareness of climate change is an important determinant
of farm-level adaptation. Access to credit, markets, and
free extension services also significantly increase the
likelihood of farmers adopting adaptation measures. In
addition, households with access to electricity and
technology such as tractors, heavy machines, and animal
power are more likely to adapt to changes in climatic
conditions. The type of farming system also determines
farmers’ use of adaptation strategies: those engaged in
mixed crop and livestock farming, as well as those
engaged in subsistence farming are more likely to adapt
to changes in climatic conditions than farmers engaged
in specialized farming systems.

From her study, Slegers (2008) concluded that the
resilience level of socio-ecological systems depends on
the local bio-physical, economic and socio-cultural
contexts. Actions have to be area-specific and focused
on local practices and the constraints that farmers have
to deal with a better understanding of the local
dimensions of vulnerability is therefore essential to
develop appropriate adaptation measures that will
mitigate these adverse consequences.

The farming community was identified as the most
vulnerable because of its dependence on agricultural
production for its livelihood (Admassie et al., 2008).
According to Admassie et al. (2008), within the farming
community, small-scale, rain fed subsistence farmers as
well as pastoralists were identified as more vulnerable to
changing climatic conditions than others.

METHODOLOGY
Description of the study area

Geographically, the study district is situated between 60° 40" and
7°10" N latitude, and 39° 30" and E40° 00" E longitude in the south
eastern parts of the Ethiopia. The district has two rainy seasons,
Short rainy season starts from mid of March up to end of May, and
the main rain season extends from mid-September to end of
October. The mean annual rainfall is 861.5 mm with lowest and
highest rainfall amount of 628 and 1112 mm, respectively. The
mean annual temperature is 23.5°C with 14°C lowest and 33°C
highest in the range. The month January, February and beginning
of March are months that exhibit very high temperature (ORBoFP,
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2008). Regarding the livelihood strategy out of the total population
of 93,655 about 12% of the population depend on crop production,
while 75% follow crop and livestock mixed production, the
remaining 8% involved in livestock production only and the other
5% are engaged in trade and others (PDO, 2010). The farming
system is highly dependent on rainfall with less than 5% share of
irrigation from the total land under cultivation. The major crops
grown in the district include maize, teff, sorghum, pulses and oil
seeds (sesame). And, in addition to these forest coffee, banana,
mango, avocado, chat and vegetables are grown widely in the
district (PDO, 2010).

The agro-climatic division of the district is based on the
topography, rain fall and soil type and hence, three agro-climatic
zones has been recognized vis., Kola/low land (63.6%), Woina
dega/semi highland (21%) and Dega/highland (15.4%) (ORBOFP,
2008).

Sources and method of data collection

Both qualitative and quantitative data were used in this study. The
data used in this study was primarily obtained from the survey
conducted at 3 villages using structured interview schedule and
from focus group discussion conducted at the same villages in the
study district.

Sampling technique

Four-stage sampling procedures were followed in designing the
survey. At the first stage the study district was selected purposively
based on its drought history. According to the regional government
the district has long history of drought and known for its venerability
to the food insecurity. At the second stage, the whole district
consisting of 23 villages were grouped into three strata based on
their agro-ecological characteristics including the rainfall, soil and
topography. The number of household in each village is given in
Table 1. One village from each strata was selected randomly using
simple random sampling technique. Then 160 sample respondents
were selected from the 3 villages using systematic sampling
technique on the basis of probability proportional to size (PPS). The
list of the household was taken from the village administration
which was used as the sampling frame. Households for focus group
discussion were also drawn from the three identified villages and
the composition of the group was from both sexes and different
social groups having 12, 11 and 9 members. The group members
were identified with the help of village leaders and development
agents working in the selected villages.

Characteristics of sampled households

The composition of the households surveyed represented different
age categories, both sexes, different levels of education,
households with different income status and varied size of land
holdings (Table 2).

Data collection

An interview schedule was developed to administer formal survey
and the survey was conducted on 160 randomly selected
household heads. Pre-testing of the interview schedule was made
on non-sampled farmers before the actual data collection. Likewise,
secondary data were obtained from national meteorological agency
and district food security office was collected to supplement the
study. Qualitative data were used to determine adaptation
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Table 1. Distribution of sampled household heads by village.

Total number of

Village/kebele ) isehold heads*

Percentage of each
Kebele to total

Number of household
heads in the sample

Chirri 2200
Gomgoma 825
Erba 1375
Total 4400

50 80
18.75 30
31.25 50

100 160

Table 2. Summary of descriptive analysis for continuous variables.

Variable Unit Mean SD Minimum  Maximum
Age Years 37.3 11.35 19 75
Education status (EDUS) Year 2.975 2.72 0 10
Size of total HH member AE 6.40 2.878 1 16
Farm experience (FARMEX) Years 17.51 9.9 3 50
Farm land holding (FLNDH) Hactar 2.26 1.467 0.4 8.5
Livestock holding in (NTLU) TLU 3.89 2.83 0 23.9

‘SD’ - Standard deviation; Source: Survey result, 2011; 1 USD_= 18 ETB.

measures that have been taken by farmers to moderate the
potential effect of climate change and variability. Furthermore, the
interpretation result from focus group discussion and key informant
interview were used for triangulating the study results.

Method of data analysis
Descriptive statistics

To determine farmers’ perception to climate change and variability,
descriptive statistics such as frequency and percentage were used.
Mean and standard deviation were used to analyze annual and
seasonal records of temperature and rainfall. In the literature,
several studies have applied the same type of analysis (Maddison,
2006; Gbetibouo, 2009). In order to see the relationship between
hypothesized explanatory variables and the dependent variable,
mean, frequency of occurrence, standard deviation, percentage, t-
test and Chi-square test were employed. T-test was used to check
the mean difference of the variables under consideration
(continuous) between adapted farmers and non-adapted farmers.
Also, Chi-square test was employed to see the association of
independent variables (discrete) with the dependent variable.

The econometric model
This study used the multinomial logit model (MNL) to analyze
factors that affect the choice of adaptation methods.

The logit model can be used to estimate a utility maximization

problem where the farmer is assumed to have preferences defined
over a set of adaptation strategies:

U;=8x+{; @

WhereU is the utility of adaptation strategies j, X; a vector of

attributes of the factors, ,3 j aparameter to be estimated and / i

the disturbance term. The disturbance terms are assumed to be
independently and identically distributed. If the farmer’s choice is
alternative j, we assume that the utility from alternative j is greater
than the utility from other alternatives, that is,

u; > U, VK # | @)

Where Uij is the utility to the i farmer of adaptation strategy j, and

ui the utility to the i farmer of adaptation strategy k. When each
adaptation strategies of climate change impact thought as a
possible choice decision by a farmer, the farmer will be expected to
choose the adaptation strategy that has higher expected utility
among the alternatives strategies. The i individual's decision may,
therefore, be modeled as maximizing the expected utility by
choosing the |" adaptation strategy from among J discrete
adaptation strategies of climate change impact, that is,,

max; E(u;) = f,(x)+&;,j =0,...,. (3)

Where E(Uij) is the expected utility of alternative j to the ith

farmer, and fi is a function of Xi =(Xi1...Xin),a(1xn)

vector of factors that potentially affect the desirability of adaptation
strategies of climate change impact. The probability of choosing
alternative j from among J alternative choices is equal to the
probability that the expected utility from alternative j is greater than
the expected utility from any other alternative, that is,

Pr(choice = j) = PlE(u;)~E(u) >0 ]V, = j 4

Following Greene (2000), the MNL form for a multiple-choice
problem is:

Pr(y= )=

[ﬂin

I L



Table 3. Definition of explanatory variables.
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Variable  Description Value Expected sign

Age Age of the household head Years *
Sex Gender of the respondent 1 for male and 0 otherwise +
EDUS Education status of the household head Formal school attained in years +
THHM Total number of HH size Number +
FARMEX  Farm experience of the household head Years +
ACWINF  Access to weather information 1=Yes, 0=No +
EXTNS Access to extension service 1=Yes, 0=No +
CREDA Access of credit/ whether the HH received credit or not 1=Yes, 0=No +
NFINSM  Membership in the informal institutions 1=Yes, 0=No +
FLNDH Farm land holding In hectare +
NTLU Number of livestock in tropical livestock unit Number +
TFINC Total farm income of the HH ETH BIRR +
INCNFA Income from non-farm activities ETH BIRR +
LANDSC  Land security/tenure arrangement 1 = if the farmer feel secured and 0 otherwise +
LNFERT  Fertility of the land as perceived by the farmer 1 = fertile; 0 = not fertile +

or trees and grasses for livestock feed and temporary

) migration into the high forest. It was disclosed that in the

3 Bixe study district, there was only four small-scale irrigation

. fk=1 schemes established by government. At earlier stage of

Prob(y=j)=——7— ) the establishment of the schemes, farmers did not utilize

LD Bk the irrigation land efficiently. However, from some years

1+ Zf H afterward because of unreliable and erratic pattern of

i=1 rainfall and repeated drought, farmers showed the

Gives Prob(y =1) wherej=1, 2, J-1.

Parameter ﬂ has two subscripts in the model, k for distinguishing x
variables, and j for distinguishing response categories.

The subscript j indicates that now there are J-1 sets of ﬂ
estimates. In other words, the total numbers of parameter estimates
are (J-1) k. This implies that the sample size should be larger than
J-1) k.

( T%e reference category against which other response categories

are compared in this study is the ‘no adaptation’ which represented
by ‘0’ (Table 3).

RESULTS AND DISCUSSION
Adaptation strategies

In response of the risks on agricultural productivity from
the increasing temperature and unpredicted rainfall,
farmers in the study area adopted various adaptation
strategies. As revealed by the focus group discussion,
the major actions that have been taken by farmers in
response to negative impact of climate change were:
increasing use of irrigation, increasing use of agricultural
inputs mainly chemical fertilizers, making an adjustment
on planting time, using drought tolerant crop species,
growing of multiple crops on the same unit of land,
increasing size of land under cultivation, planting fodder

tendency of intensively using irrigation in their farming
system. Traditionally diverted streams, pond construction
and use of water pump are found as means of irrigation
in the area.

Previously, the major crops grown in the area were
maize (Zea mays) and teff (Eragrostis tef). But currently,
farmers are switching into sesame (Sesamum indicum)
and sorghum because of their comparative tolerance of
dry condition (drought). To minimize the risk from total
loss of crop production, farmers are exercising
diversification of crops on the same plot of land. Fodder
trees like Sesbania sesban, Leaucenea equistiflora and
elephant grass were grown by farmers to provide feed for
their livestock. Likewise, during dry season farmers move
with their cattle into the high forest by leaving their
residence temporarily in search of feed and water for
their cattle, and to escape the harsh weather condition
occurring in the low land areas during dry time. In this
study, non-adapted farmers are defined as farmers that
did not apply any adjustment or change in their farming
system in response to the prevailing climate change
impact. These farmers remained with business as usual
farming system due to various reasons.

As observed in Table 4, majority of the farmers who
implemented adaptation measure have a propensity of
implementing  multiple  adaptation  strategies in
combination. Therefore, in this study the identified
adaptation strategies are combined into 8 categories
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Table 4. Farmers implemented different adaptation measures

Adaptation strategy Number of respondents Percent
Intensification of irrigation 46 28.75
Increase use of agricultural inputs 88 55
Use of drought tolerant crop species 86 53.75
Adjustment in planting time 93 58.13
Crop diversification 85 53.13
Increasing size of land 41 25.63
Fodder tree planting 34 21.25
Temporary migration to the high forest 20 12.5
No adaptation (business as usual) 63 39.38

including the “No Adaptation” category for the
convenience of model analysis. Similar procedure was
followed by Nhemachena (2009). He grouped 21
perceived farm-level adaptation strategies into 10
categories of adaptation although he excluded some of
the perceived adaptation measures taken by farmers
from the categories. In this study, because of their close
relation, adjustment of planting time, use of drought
tolerant crop species, crop diversification and increasing
size of land have merged together and categorized as an
agronomic practices. Farmers who adapted to climate
measure have actually employed a combination of two or
more measures of adaptation to climate change.
Accordingly, the following adaptation categories are
included in the MNL model as outcomes of the
dependent variable.

As shown in Table 5, 16.8% of the sampled
respondents adopted agricultural inputs and improved
agronomic practices in combination. Whereas, farmers
who adapted by using agricultural inputs and agronomic
practices and planted fodder trees are only 5%. From the
total respondents, 39.4% of them are non-adapted and
59.6% of the respondents have adapted by taking
different adaptation measures.

Determinants of decision on choice of adaptation
measure

Although most of the sampled respondents recognized
the existence of change and variability in climate and the
majority have taken an adaptation measures, the
possibility and choice of taking various actions in
response to climate change impact is affected by several
socio-economic factors.

Age, household (HH) size and education level of
sampled households

Age of the household head: Age of the household is
assumed to have close association with farm experience.

In this study, the age distribution of sampled households
ranges from 19 to 75 years with average of 37.3 and
11.351 years of standard deviation. An independent
sample t-test was conducted to assess if the mean
difference in age between farmers adapted to climate
change using different adaptation measures and non-
adapted farmers has statistical significance. Accordingly,
it has been determined that there was no significant
mean difference with regard to age between adapted
farmers and non-adapted farmers.

Size of HH: The total number of household members was
expected to affect adaptation measures either positively
or negatively. According to the survey results, the
average number of family members is 6.4 (in adult
equivalent). From the t-test result, there was statistically
significant mean difference between non-adapted farmers
and farmers adapted by using irrigation, input and
agronomic practices in combination (p < 0.01) with t-
value 3.359.

Education status

Many studies on adaptation to climate change showed
that education status is positively affected by the decision
to take climate change adaptation measures. From the
total sampled households, 50 (31.25%) of the
respondents did not attend any formal education. From
the survey result, it has also been determined that there
is significant mean difference between non-adapted
farmers and farmers adapted different adaptation
measures at less than 1% significance level with 6
categories of adaptation and at less than 5% with use of
irrigation and agricultural inputs category.

Farm land size, farm income and farm land holding
Farm land holding: Land accounts for the largest share of

agricultural resources in the study area since the
livelihood of the peoples is dependent on land. The mean
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Table 5. Categorized adaptation measures employed by farmers (combinations of multiple adaptation measures).

SIN Adaptation Category Number of respondents Percentage

1 Irriga_tion_, Ag. inputs_, Agronomic practices and fodder trees 23 14.4
planting in combination (IRINAGPT)

2 Irrigation, inputs and agronomic practices (IRINAGP) 14 8.8

3 Irrigation and inputs (IRIN) 8 5

4 Irrigation and agronomic practices (IRAGP) 8 5

5 Inputs, agronomic practices and fodder trees (INAGPT) 8 5

6 Inputs and agronomic practices (INAGP) 27 16.8

7 Agronomic practices (AGP) 9 5.6

8 No Adaptation (NOADAP) 63 39.4
Total 160 100

Source: Survey result (2011).
difference with regard to size of farm land was found access to extension service, credit access and

statistically significant among non-adapted farmers and
farmers adapted by employing irrigation with input,
agronomic practices and fodder tree planting (p < 0.01)
with t-value 3.44.

Livestock holding: The mean livestock holding of the
respondents after converted in tropical livestock unit is
3.89 TLU. The test statistic showed a significance
difference between the mean of non-adapted farmers and
farmers adapted by involving on irrigation, agricultural
inputs, agronomic practices and fodder tree planting
adaptation category (p < 0.01, t = 2.796).

Farm income: The t-test analysis was conducted to
measure whether there are significant mean differences
or not in the farm income of non-adapted farmers and
who adapted by taking different measures. The result
showed that there was a statistically significant difference
in total farm income among non-adapted farmers and
farmers adapted different adaptation measure to climate
change impact at less than 1% level of significance.
Average farm income of non-adapted farmers differ
significantly from those who adopted intensification of
irrigation and applied agronomic practices in combination
(t=4.16; p < 0.01). This implies that adaptation measure
is affected significantly by farm income and farmers with
higher farm income have better chance to adapt.

¥ ?-Test result

To test whether there is significance difference in the
percentage of farmers adapted to climate change and
farmers who did not adapt to any measure with respect to
various hypothesized discrete variables, Chi-square
analysis were conducted. The Chi-square analysis shows
the existence of significant difference between non-
adapted farmers and farmers who adapted various
adaptation measures at less than 1% and } ° result 54.4,

19.8, 32.6 and 20.24 for access to weather information,

membership of local institutions, respectively (Table 6).

In this study, male household heads take the highest
proportion than female household heads. This is due to
the very rare possibility of getting households headed by
females in the rural areas of the district. Substantiating
this, from the total sampled households only 8 female
household heads were selected although the selection of
respondents were based on probability sampling. None of
the sampled female household heads adapted to climate
change impact. This result confirm the prior expectation
that male headed households have more access to
improved technology, information on climate, credit and
extension services than female headed household which
in turn help them to adapt to climate change impacts. The
Chi-square test revealed the existence of significant
difference between adapted and non-adapted farmers (p
< 0.1) with ¥ Zresults of 12.9 with respect to sex.

On the other hand, the Chi-square analysis did not
show statistically significant differences in percentage
between farmers who adapted different adaptation
measures and farmers remain not adapted with respect
to security of land and perceived fertility of their farm.

Explanatory variable selection for model estimation
parameters

Potentially significant variables to be incorporated in the
model estimate were sort out based on their significance
level. Accordingly, tenure arrangement and land fertility
were dropped as they are less significant for this study (P
= 0.879 and ¥ * = 11.36). In addition to this, to detect the

existence of collinearity among the potential explanatory
variables multicollinearity test were conducted.

Econometric model results

Hausman specification test were used to check the
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Table 6. Summary of chi-square test result for discrete explanatory variables.

Frequency (N)

Percent (%)

Variable Description

x> P-level

Adapted Not adapted adapted  Not adapted
sex 'I\:A:rlr?ale 907 585 60(')63 345'337 12.96  0.073*
gty SN SN SO R P
Extension service (EXTNS) :\(Iis 9; ;_1; i88;g 295(;75 19.88 0.006***
Credit access (CREDA) L‘;s gg 558 3?125 336.1235 326 0.000%
ey SR S U A
Land fertility (LNFERT) L‘;s Zg gg &22755 1281_'12;5 24.8 0.256
Land security (LANDSC) II‘;S 9; 612 28852 g%;g 1136 0.879

Source: Own survey (2011). N, Number of sampled households; ***, ** and *, significant at 1, 5 and 10% level respectively.

validity of the independence of the irrelevant alternatives
(IIA) assumptions before running the actual model
estimate. The test result fails to reject the null hypothesis
of independence of the adaptation measures under
consideration. This implies that the application of the
MNL specification is appropriate to model the
determinants of adaptation measures. The parameter
estimates of the MNL model do not represent the actual
magnitude of change rather it provides only the direction
of the effect of explanatory variables on the dependent
variables (Table 7). Therefore, in determining the
magnitude of change the marginal effect from MNL will
be seen and discussed (Table 8). From the analysis of
the model it has been determined that most of the
explanatory variables results were found as expected.
The statistical package used to analyze factors affecting
adaptation to climate change and variability impact by
employing multinomial regression model was STATA
version 10.

Gender of the household, education status of the head,
size of the household, access to weather information,
access to credit, livestock holding and total farm income
appeared to have significant effect on adaptation of
multiple strategies grouped under different categories.

Age of the HH head

Although statistically not significant, age of the household
head seems to have negative association with the
integrated adaptation measures of use of irrigation,

adoption of inputs, fodder tree planting and the portfolio
agronomic practices. In contrary with this, Deressa et al.
(2008) pointed out the positive association of age with
adaptation to climate change. Based on their report, a
unit increase in age of the household results in a 9% in
changing of crop varieties and a 10% increase in tree
planting. This shows that adaptation to climate change
vary in context across different locations.

Sex of the HH head (SEX)

As expected, male household heads had better
opportunity to take an adaptation measure than female
household heads. From the result, it was found that being
male household head increase the likelihood of use of
irrigation and agricultural inputs in combination (p < 0.01).
Male headed households have also better opportunity of
adapting to climate change (p < 0.05) by involving on
agronomic practices (such as crop diversification and use
of drought tolerant crop species) and by adopting
agricultural inputs to their farm. This result is in
consistence with the findings of Deressa et al. (2008) on
the study conducted in the Nile Basin of Ethiopia to
analyze farmers’ choice of adaptation methods of climate
change. On the other hand, Nhemachena and Hassan
(2008) found that female headed households are more
likely to take up climate change adaptation methods than
male in assessing determinants of African farmers’
strategies for adapting to climate change. The argument
by Asfaw and Admassie (2004) in favor of our finding,
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Table 7. Parameter estimates of the multinomial logit adaptation model.

Variable IRINAGPT IRINAGP IRIN IRAGP INAGPT INAGP AGP
Age -0.0566 .0052 0.0604 -0.0018 0.0186 -0.0132 -0.1343
Sex -6.6 -4.74 8.361*** 8.684 0.6595 1.696** 2.22
Education status 3.577*** 3.13%* 1.690** 1.846* 4,087*** 1.909** 1.023
Household size 0.5426*** 0.6351*** 0.00714 0.235 0.2145 0.4194** 0.4733*
Access to weather info 7.7 6.12 2.009 7.08 1.886 4,174 6.75
Extension service 7.96 7.98 0.6461 1.73 1.089 8.634 3.620
Credit access 3.693*** 3.275%** 1.067 2.074 2.827** 2.78%* 4.664***
Informal ins. membership 1.75 0.217671 -0.8990 0.5493 241 0.0110 1.79
Farm land size -0.5574 -0.36125 -0.3880 -0.2818 -0.5324 -0.1826 0.5894
No. of livestock in TLU -0.0540 -0.23821 -0.4030 -0.2529 -0.1523 -0.3175* -0.4180
Farm income 0.0016*** 0.001585***  0.00048  0.0009*** 0.0009***  0.0010***  (0.0012***
Non-farm income 0.0013 0.001668 0.00120 0.0009 0.1867 0.00145 0.0013
Constant -7.247 -8.88 -4.0365 -6.3560 -5.1597 -7.31006 -5.611
Base category No adaptation

Number of observation 160

LR Chi-square 264

Log likelihood -151.27

Pseudo R-square 0.466

*x *x and *, Significant at 1, 5 and 10% probability level, respectively. Source: Own survey. NOADAP, Not adapted; IRINAGPT, irrigation,
input, agronomic practice and fodder tree planting in combination; IRINAGP, irrigation, input and agronomic practices; IRIN- irrigation and
input; IRAGP, irrigation and agronomic practices; INAGPT, input, agronomic practices and fodder tree; INAGP, input and agronomic

practices; AGP, agronomic practices alone.

Table 8. Marginal effects of explanatory variables from the multinomial logit adaptation model.

Variable IRINAGPT IRINAGP IRIN IRAGP INAGPT INAGP AGP
Age -0.0026211 0.0009547 0.005096 -0.00532 0.0039 -0.003341 -0.0018492
Sex -0.136837 -0.4264019 0.1592012** 0.2690 0.1341 0.3357123* 0.0748091
Education status 0.22142*** .2501945"* 0.1001034* 0.1490* 0.439** 0.2875685* 0.0246404
Household size 0.0174319"*  0.0418618*** 0.0072634 0.0443 0.0481 0.0699786* 0.0067968"
Access to weather info 0.2299063 0.2851482 0.0267712 2501 0.545 -0.0126539** 0.0443796
Extension service 0.2284496 0.3994498 0.0021165 0.3636 0.8024 0.4265475 0.0133125
Credit access 0.2693084***  0.2790375*** 0.0040955 0.34 0.4113* 0.5182552***  0.0107823***
Informal ins. membership 0.034571 0.0373029 -0.139449 0.0231 0.0344 0.0743027 0.0743602
Farm land size -0.022095 -0.0576777 -0.0277515 -0.1145 -0.128 0.0232832 0.0219589
No of livestock in TLU -0.006897 -0.0406485 -0.0264383 -0.0195 -0.0375 -0.0455514* -0.0171679
Farm income 0.000986***  0.0001723*** 0.000194 0.00012*** 0.000283*** 0.0001663*** 0.00215***
Non-farm income: 0.000673 0.0001716 0.0000693 0.000051 0.0001 0.0002216 0.000347

*x +% and *, Significant at 1, 5 and 10% probability level, respectively. Source: Own survey. NOADAP, Not adapted; IRINAGPT, irrigation,
input, agronomic practice and fodder tree planting in combination; IRINAGP, irrigation, input and agronomic practices; IRIN, irrigation and input;
IRAGP, irrigation and agronomic practices; INAGPT, input, agronomic practices and fodder tree; INAGP, input and agronomic practices; AGP,

agronomic practices.

male-headed households are often considered to be
more likely to get information about new technologies and
take on risk than female-headed households.

Education status of the HH head

As hypothesized, education status of head of the
household has a significant and positive correlation with

almost all of the adaptation measures. Education
increases the likelihood of use of irrigation combined with
agronomic practices, inputs and fodder tree planting by
22.1% (p < 0.01) with a unit increase. Likewise, education
status of the household head significantly affect the use
of agricultural inputs in combination with planting fodder
trees and practicing of agronomic adaptation measures at
less than 1% probability level. A unit increase by the level



364 J. Agric. Ext. Rural Dev.

of household education rise up the probability of adapting
the above combination of measures by 43.9%. The
model result were also revealed the strong association
between education status of the household head and the
probability of adopting multiple adaptation measures in
combination like irrigation with agricultural inputs,
agronomic practices with agricultural inputs and irrigation
with collection of agronomic practices at less than 5%
probability level. These result support the findings of
Deressa et al. (2008).

Household size

It appeared that household member size has positive and
significant effect on adapting to climate change impact.
Larger number of economically active household
members increase the probability (p < 0.01) of
implementing irrigation in combination with use of drought
tolerant crop species, diversification of crops and
increasing size of land under cultivation (collectively
named as agronomic practices), planting of fodder trees
and use of agricultural inputs in response of climate
change impact. Based on the result of the marginal
effect, unit increase in the number of economically active
household increases the likelihood of adopting the above
adaptation category by 1.7%. The probability of adapting
by practicing collection of agronomic measures positively
and significantly (p < 0.1) affected by the size of the
household. The statistical result revealed the positive link
between labour and labour demanding farm activities.
Larger families are able to practice multiple cropping
(Nhemachena, 2009). Gbetibouo (2009) indicated that a
large household are more willing to choose labour-
intensive adaptation measures. According to his findings,
HH size positively and significantly leads to an increase
in the likelihood of adapting to climate change. The fact
that increasing household size increases the likelihood of
adaptation is probably because large family size is
normally associated with a higher labour endowment,
which would enable a household to accomplish various
agricultural tasks especially during peak seasons
(Croppenstedt et al., 2003 cited in: Deressa et al., 2010).
Hence, based on the result from our study and others
supporting findings, the size of household has positive
and strong association with adaptation to climate change.

Access to weather information

As hypothesized, better access to weather information
appear to have positive influence on the decision of
performing adaptation measures in response of climate
change problem. Farmers with better access to
information of the changing climate have more probability
of using agricultural inputs and agronomic practices such
as drought tolerant crop species and adjustment of

planting time (p < 0.05). In the same way, other studies
also support this finding. Access to information increases
the likelihood of adapting to climate change (Maddison,
2006; Nhemachena and Hassan, 2007). Information on
temperature and rainfall has a significant and positive
impact on the likelihood of using different crop varieties: it
increases the likelihood of using different crop varieties
by 17.6% (Deressa et al., 2008). Alike to this, access to
weather information positively and significantly affects the
decision to take up climate change adaptation measures.
It increases the probability of using different crop
varieties; borrowing lost local crops from community
members, use of external fertilizer, use of soil and water
conservation and planting more trees at plot level
(ACCCA, 2010).

Extension service

Although statistically was not found significant, extension
service have positive relation with all categories of
adaptation measures. This is probably because most of
the respondents have the access of the service. As the
survey data shows, from the total 160 respondents, 141
of them have got extension service; this implies that it is
other factors that determine more and brought the
difference among respondents in adapting various
measures of adaptation to climate change. Indeed,
Senait (2002) reported that, contact with extension
agents did not significantly influence adoption of fertilizer.
Unlike to these, based on data from a comprehensive
survey of agricultural households across 11 African
countries, Nemachena (2009) revealed that better access
to extension have strong and positive influence on
adaptation to climate change. Having access to extension
increases the probability of choosing portfolio
diversification by 4% (Gbetibouo, 2009).

Credit access

As hypothesized, access to credit has a positive and
significant effect on intensification of irrigation, use of
agricultural inputs, use of drought tolerant crop species
and adjustment of planting time (agronomic practices)
and planting of fodder trees at p < 0.01. The advantage of
credit provision in solving the financial constraints of
farmers to invest on agricultural technologies was clearly
expressed from this result. Farmers having better access
to credit will have the probability of using irrigation,
agricultural inputs and to grow multiple crops in response
to adapting to climate change impact by 27.9%. Other
studies (Deressa et al, 2008; Gbetibouo, 2009;
Nemachena, 2009) reported similar results with regard to
the effect of credit access on adaptation decision.
Gbetibouo (2009) reported that access to credit
increases the likelihood that farmers will take up portfolio



diversification and buy feed supplements for their
livestock. Having access to credit indeed increased the
likelihood of choosing portfolio diversification by 3%. In
opposite to these, credit were found to be significantly
and negatively relate to the use of different crop varieties
and borrowing lost local seeds form community (ACCCA,
2010). The argument by ‘ACCCA’ were: credit is
expected to relax the financial constraint and this would
be expected to have a positive influence on farm-level
climate risk adaptation. However, this is only as far as the
profitability of the technology supersedes other
investment alternatives available to the farmer.

Size of farm land holding

The model result showed that size of farm land has a
negative but not statistically significant association with
intensification of irrigation and use of agricultural inputs
adaptation category. Whereas, farmers with larger size of
farm land has better probability of increasing land under
cultivation and planting of fodder trees as an adaptation
measure in reducing the negative impact of climate
change although the result is not statistically significant.
Gbetibouo (2009) showed that as farm size positively and
significantly leads to an increase in the likelihood of
adapting to climate change. As opposed to our findings,
the coefficient on farm size is significant and positively
correlated with the probability of choosing irrigation as an
adaptation measure as revealed by Gbetibouo (2009).

However, Deressa et al. (2010) showed the negative
association between farm size and adaptation. According
to their argument, the probable reason for the negative
relationship between adaptation and farm size could be
due to the fact that adaptation is plot-specific. This means
that it is not the size of the farm, but the specific
characteristics of the farm that dictates the need for a
specific adaptation method to climate change.

Number of livestock holding in TLU (NTLU)

In contrary to our expectation, number of livestock found
negatively and significantly (p < 0.1) associated with
adoption of agricultural inputs and implementation of
agronomic practices such as use of drought tolerant crop
species, adjustment in planting time and diversification of
crops in combination. In opposite to this, Tesfaye (2004)
reported that number of livestock owned had a significant
and positive influence on the adoption of fertilizer. On the
other hand, Deressa et al. (2008) found varied effect of
livestock ownership in different adaptation measures. The
ownership of livestock is, positively related to the
adoption of adaptation methods such as conserving soil,
planting trees, and changing planting dates, even though
the marginal impacts are not significant. And, livestock
ownership is negatively related to the use of different
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crop varieties and irrigation, although not significantly.

Farm income

The sign from the result for this variable is consistent to
our prior expectation and it was positive and statistically
significant to influence adoption of agricultural inputs,
intensification of irrigation, use of drought tolerant crop
species, adjustment of planting time, planting of fodder
trees and crop diversification at p < 0.01 significance
level. As depicted in the model result, farm income was
found to have positive and strong association with all
categories of adaptation measures. The likelihood of
adopting multiple adaptation measures together with
intensification of irrigation and use of agricultural inputs
will increase by 0.09% in a unit increase of households’
farm income. Deressa et al. (2008) also reported the
positive relationship between farm income and adoption
of soil conservation practices, use of different crop
varieties and adjustment in planting date.

Non-farm income

The model result showed that non-farm income did not
significantly affects the adoption of either of adaptation
strategies, in spite of the coefficient in all categories of
adaptation measures found positive. This implies that the
income from non-farm activities increases the financial
base of the household which in turn contribute positively
for adaptation at farm level.

Conclusion

Based on the descriptive statistics analysis, it was found
that most of the farmers have noticed long-term change
in temperature and rainfall, and they were also aware of
variability in the starting time, ceasing time and in the
distribution of rainfall. The perceptions of farmers with
regard to climate change were found in line with the
recorded weather data at the station of national
meteorological agency in Dello Mena Woreda. The mean
comparison test results showed the existence of
significant mean difference in farm income between not
adapted sampled households and households who
adapted by increasing use of irrigation and agricultural
inputs in combination. Fifteen explanatory variables were
hypothesized to affect farmers’ choice decision of
adaptation strategies. It was found that education, access
to credit, total farm income and household size are
positively and significantly affecting the likelihood of
adapting by implementing combination of multiple
adaptation measures. However, negative relation was
noticed with the adoption of agricultural inputs and
implementation of agronomic practices in contrary to the
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expectation. Male household heads have Dbetter
opportunity to practice crop diversification, use drought
tolerant crop species, increasing size of land under
cultivation and adjustment of planting time measures
(agronomic practices of adaptation) than women headed
households. In addition to this, male headed households
are more likely to adopt agricultural inputs and to use
irrigation than female heads. Better access to climate
information was found to increase the probability of
adopting agricultural inputs and practicing agronomic
measures in response to the brunt from climate change.
Moreover, education status of the household head,
income from farm activities and access to credit was
appeared strong determinants of adaptation to climate
change.
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