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Smallholder Farmers’ Perceptions and Adaptation Strategies to Climate Change: The
Case of Shebedino Woreda, Sidama National Regional State of Ethiopia.

By: Degefu Dafursa Naramo
Major Advisor: - Zenebe Worku (Phd)

Abstract

Climate change remains a major threat for smallholder /living and sustainable
management of natural resources in Ethiopia. Adaptation strategies vary contextually
and spatially within communities and even among individuals, so that a given
adaptation measures do not necessarily translate from one area to another area. The
present study was an attempt to understand and document the smallholder farmers’
perception and adaptation strategies to climate change in Shebedino Woreda of Sidama
National Regional State. The study employed mixed design which was carried-out by
using qualitative and quantitative descriptions. A multistage sampling procedure was
used to select 745 study samples and data were collected through household survey,
focus group discussion, and key informant interview. Data were analyzed using
descriptive statistics, and multinomial logistic regression model. The results revealed
that majority (84.02 and 78.31%) of the studied farmers in Woina-Dega and Dega agro-
ecological zones respectively were well aware of the existence of climate change in
their locality. In association with climate change the farmers of Woina-Dega and Dega
agro-ecology has experienced rainfall has decreased, increasing temperature, extended
dry season lead to drought, dry spell frequency increased, increase in pests and disease
infestation as a result of high humidity, heavy wind which can affect the field crop,

arying of rivers and streams, and distortion and destruction of wildlife ecosystems as a
result of deforestation. Among the underling factors to which such a change is
attributed to includes the change in state of climate has resulted in reduction of
livestock productivity, low crop productivity, less pasture/grass for livestock ,crop
fallure, increased competition for fertile land, increasing scarcity of natural resources
(change in forest and biodiversity), abandonment of traditional activities, loss of income,

change in water availability for crop and livestock, and increased rural-urban migration
for the farmers of Woina-dega and Dega agro-ecological zones. The study reveals that
small holder farmers are agjusting their self to the perceived impacts of climate change.

The adaptation strategies used were: drought tolerant crop varieties/livestock species,

Xi



change in livestock variety (herd diversification), change in crop diversity ,agroforestry
as farming system which comprises: crop, livestock production and tree planting,
implementing soil and water conservation, engaging in off-farm and non-farm activities,
using irrigation and changed land-use practices such as crop rotation, and shifting
cultivation were the important adaptation strategies used by farmers in Woina-Dega,
and Dega agro-ecological zones of Shebedino woreda though extent of using each
Strategles differ by farmers in both agro ecology. The marginal results of MNL mode/
revealed that farmers’ capacity to choose effective adaptation options is influenced by
sex, age, family size, farm size, livestock holding, access to credit support, extension
service, and information related to climate change. From the results, it is recommended
that agricultural extension services, up to date climatic information, training of improved
farm technology adoption and infrastructural building should be enhanced to sensitize
farmers about climate change thus improving their perception and adaptation
strategies.

Key words: Adaptation Strategies; Agro ecology, Climate Change, Perception,
Multinomial Logistic Model

CHAPTER ONE: INTRODUCTION
1.1 BACKGROUND OF THE STUDY

The threat of global climate change has caused concern among scientist’s
regarding livelihoods, agricultural production and food security of the smallholders
could be severely affected by changes in key climate variables( Kichamu ez a/,2018).
Climate change is caused by both natural factors such as cycles and trends in the
Earth's orbit, incoming solar radiation, the atmosphere’s chemical composition,
ocean circulation, the biosphere and volcanic eruption and much more, human
induced causes like extensive use of land, widespread of deforestation, the major
technological and socioeconomic shifts with reduced reliance on organic fuel, and

the accelerated uptake of fossil fuels that increases the emission of greenhouse
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gases concentration in the atmosphere (Temesgen ef a/, 2014). In fact it is not a
new phenomenon, but the warming that is occurring today is unparalleled with

respect to the rate of change.

Fifth assessment report of Intergovernmental Panel on Climate Change (IPCC, 2014)
indicates that the least developed countries (LDCs) have contributed the least to the
emission of greenhouse gases but the impacts of climate change are expected to
be more pronounced in the developing countries particularly in Sub-Saharan Africa
because of their livelihood is dependent on nature which is highly sensitive to
climate change. African countries are prone to greater impacts of this
change/variability in climate partly because of lack of awareness and adaptive
capacity. Smallholder farmers make significant contribution towards food in
security sub- Saharan Africa producing up to 80 percent of the food (IFAD, 2013;
AGRA, 2014). In Kenya, Ethiopia, Uganda and Tanzania, for example, smallholder
agriculture accounts for about 75 percent of agricultural production and over 75

percent of employment (Salami et a/, 2010).

Ethiopia is one of African countries, which is vulnerable to climate variability due to
its great reliance on climate sensitive sectors, particularly agriculture (Cohn et al,
2017). The impact of climate change in Ethiopia is highly pronounced because
agriculture is expected to play a key role in ensuring food security and acts as the
backbone of the country’s economic development (Aklilu and Dereje, 2010). Despite
its high contribution to the overall economy, this sector is challenged by multitudes

of factors of which climate related disasters like drought and flood, which often



causes famine, are the major ones (Megersa et a/, 2014).

The speed of climate change is inducing and modifying known variability patterns
beyond the coping capacity of systems (Bryan et a/, 2013). The increasing
frequency and magnitude of extreme weather events coupled with unprecedented
changes in the climate is also imposing new and potentially overwhelming pressure
on the capacity of existing adaptation strategies (Tessema ef a/, 2013). Therefore,
deliberate and conscious adaptation that can cope with these evolving impacts is
an immediate concern in agriculture. Particularly in countries like Ethiopia, where

agriculture is highly tied with climate, adaptation is a priority measure.

Adaptation is critical and necessary in developing countries, especially in Ethiopia,

where the fact that vulnerability is high (Zander, 2011).1t is necessary that climate
change adaptation is not separated from other development priorities but is
integrated into development planning, programs and projects (Yibekal et a/, 2013).
In the near past, the community is severely challenged by the negative impacts of
climate change and the ability to endure these changes is constrained by technical,
institutional and financial capacity (Ayana ef a/, 2011). The government of Ethiopia
has taken up the issue of climate change, and adaptation in particular, as a priority
agenda in the transformation of the nation’s agriculture. In line with the national
food security macro-level initiatives, the government is pursuing different
adaptation strategies such as operationalizing of agro-weather advisory service
extension at full blast and response mechanism, safety net programs and natural

resource management (EPCC, 2015).



Adaptation to climate change requires that households first appreciate that climate
has changed, identify useful adaptation options and choose among a wide range of
adaptation strategies. This therefore, makes households within the same
geographical location to use difference adaptation strategies in response to climate

change and variability.

1.2 Statement of the Problems

Climate change is the major environmental challenges which face societies in the
world. The

poorest countries and the poorest peoples are suffering more than the others, even
though their contribution for the change is minimum, (WMO, 2016 and UNEP, 2012).
This is because, the economic activities of these countries are mostly depends on

natural resource which, are susceptible to climate change.

In Ethiopia too, climatic and ecological changes caused by global warming have
resulted in several negative consequences on people’'s health, economy and
livelihoods (Zegeye, 2018)). More importantly, in Ethiopia, the problem is
exacerbated by low production and crop loss that mainly caused by low and
irregular rainfall among others. Agricultural production is predominantly depending
on rainfall. This has made the country's agricultural-based economy extremely
fragile and vulnerable to the impacts of climatic variability which often results in

partial or total crop failure and subsequent food shortages.

Adaptation is an essential strategy to enable farmers to cope with the adverse



effect of climate change and variability which in turn increase the agricultural
production of the poor farm households (Belay et a/, 2017). Similarly, knowledge of
the adaptation methods on the side of smallholder farmers may make it better to
tackle the challenge of climate change (Bassett, and Fogelman. 2013; Deressa et a/,

2009).

Adaptation strategies vary contextually and spatially within communities and even
among individuals, so that a given adaptation measures do not necessarily translate
from one area to another area (Temesgen et a/, 2009; Belaineh e a/, 2013). The
capacity to adapt to climate change is unequal across and within societies.
Adaptation responses are underpinned by common enabling factors. These include
effective institutions and governance, innovation and investments in
environmentally sound technologies and infrastructure, sustainable livelihoods and
behavioral and lifestyle choices (IPCC, 2014). The agro-ecological setting of
farmers also influences the perception of farmers to climate change. According to
UNEP (2012), addressing adaptation practices to specific societies or communities

may make it possible to offset the adverse impact of climate change.

Sidama'’s rural livelihoods are at risk due to several factors, an important one being
climate change. Climate conditions in the Dega have gradually converted to Woina-
dega conditions while the lowlands are transforming into semi-desert conditions.
The study area, Shebedino area, is recognized as one of the climatic shocks like as
other regions/districts in Ethiopia and has been experienced drought and excessive

flooding for several years (Derese, 2018 and SHWEWR, 2019).



As a result, the area is characterized by seasonal failure of crop yields, as well as,
long term reduction of agricultural productivity, feed shortage and shortage of
potable water. However, there is no empirical findings in detail that shows to what
extent the smallholder farming communities and households in Shebedino district
are perceiving and responding to mitigate the impact of such changes in their
livelihood makings. Therefore, this study mainly focused on smallholder farmers’

perception and adaptation strategies to climate change in the study area.

1.3 Objectives of the Study

1.3.1 General Objective

The main objective of this study is to analyze smallholder farmers’ perception and

adaptation strategies to climate change in the study area.

1.3.2 Specific objectives

i. To examine the existence of climate change;

ii. To identify smallholder farmers’ adaptation strategies to climate change;

iii. To determine factors affecting smallholder farmers’ adaptation strategies choice

to climate change in Shebedino woreda ,Sidama National Regional State.

1.4 Research Questions

» How do smallholder farmers perceive climate change in your area?
> What climate change adaptation strategies have been adopted by smallholder

farmers?in the study area?

» What factors influence small holder farmers’ the choice of adaptation strategies in



response to climate change?

1.5 Significance of the Study

A research is a systematic way of acquiring new thing and knowledge, and informs
the decision makers what to do. This study examined major adaptation strategies
to climate change and factors that affecting the farmers’ choice of adaptation
strategies. The finding of this study could contribute to the strength the existing
information regarding the topic and helps to conduct further interventions in the
area of study. The study is also expected to contribute contextualized new body of
knowledge pertinent in planning and implementation of development intervention
towards minimizing the impact of climate change particularly on the livelihood

making of smallholder farmers in the area.

1.6 Scope and Limitation of the Study

This study was limited to one woreda administration, three kebeles and 145
respondents. The data of the study was be based on a cross sectional survey. The
aim of study focused on assessing the major adaptation strategies to climate
change and the factors affecting farmers’ choice in the study area. The researcher
encountered a number of problems during data collection period. One of the main
problems was inaccessibility of respondents because they engaged in different
social duties and marketing activities. Moreover, inaccessibility of roads in the
community has constrained the transportation facilities and | was enforced to walk
longer distance on foot. This made the data collection process longer than it was

planned.



1.7 Organization of the study

The study is organized into five parts. Chapter one provides the introduction,
problem

statement, objectives, justification and scope of the study. Chapter two gives an
overview of

literature relevant to the study. Chapter three outlines the methodology employed to
achieve

the objectives of the study. Chapter four presents the results and discussion.

Chapter five highlights the conclusion and recommendation of the study.



CHAPTER TWO: LITERATURE REVIEW

2.1. Theoretical and Conceptual Review

2.1.1. The Concept of Climate Change

Climate change refers any change in climate over time through natural variability or
as a result of human activities (IPCC, 2012).Climate change may be due to natural
internal processes or external forces, or to persistent anthropogenic changes in the
composition of the atmosphere or in land use. Climate change may be due to
natural internal processes or external forcing such as modulations of the solar
cycles, volcanic eruptions, and persistent anthropogenic changes in the

composition of the atmosphere or in land use (IPCC, 2014).

Climate, however, is only one factor within the dynamic earth system. Changes in
the physical and biogeochemical environment, either caused naturally or influenced
by human activities such as deforestation, fossil fuel consumption, urbanization,
land reclamation, agricultural intensification, freshwater extraction, fisheries over-
exploitation and waste production, contribute to global environmental change (GEC),
(CCAFS, 2009).

Peoples are experiencing the significant impacts of climate change, which include
changing weather patterns, rising sea level, and more extreme weather events. The
greenhouse gas emissions from human activities are driving climate change and
continue to rise. Therefore Climate change requires an urgent international

response. Governments, industries, communities and organizations across the



globe are working together to develop and implement measures to reduce
greenhouse gas (GHG) emissions and avoid dangerous climate change (office of

climate change, 2010).

Climate change may be due to natural processes or external forcing, or to persistent
anthropogenic changes in the composition of the atmosphere or in land use.The
Global warming is defined in the terms of a regular raise in the average temperature
of the earth’s atmosphere and it's on the oceans, shifting the earth climate situation.
The scientist from intergovernmental panel were established on climate change
associated to global warming is that the average temperature of the earth has
increase between 0.4 and 0.08ocover the past 100 past years ago. in addition to
that, the increased carbon dioxide and other greenhouse gases are out by the
burning of fossil fuels, land clean-up, agriculture and other human process are
believed to be the primary sources of the global warming that has happened over

the past 50 years (IPCC, 2007).

The World Meteorological Organization (WMO, 2016) and IPCC (2014) states that
the concentration of carbon dioxide has increased from 280 parts per million (ppm)
in the preindustrial times (1750s) to 370 ppm at the present this has lead the global
climate change in to dangerous conditions and it is expected that, with the present

tendency, the concentration will range between 540 and 970 ppm and also the

global temperature could be increase between 1.4 and 5.4°c in the year 2100.

Other studies, for instance (UNFPA et a/, 2011) noted that the importance of

smallholder agricultural growth for poverty reduction through its impacts on labour
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and grain markets. On the other hand, smallholder farmers and Poor farmers in
particular lack assets, social networks, mobility, and political power, commonly
Cited as being critical for adaptation (Zegeye ,2018).These conditions are
compounded by limited information available for adaptation decision-making
(Including poor climate information from meteorological records, limited
dissemination, and low Scientific understanding of climate change and its impacts
on development), weak institutions and governance (including unclear mandates,
weak planning systems, un-inclusive service delivery, and a lack of accountability or
participation in decision-making), and lower resources with which to respond (Abid

etal,2015).

2.1.2 Theoretical Approaches Regarding Climate Changes

Now-a-days, under these conditions, climate changes are mostly regarded as a
threat upon mankind rather than as a threat on specific and limited human
collectivity as countries and nations. When we generally speak about climate
changes as a security problem, a question arises in terms of what is being
represented as a referent object for climate protection. If we look back at the
conditions in the beginning of the 90s in the previous century, that are related to the
climate regime which has been developing in the context of the Convention for
climate changes at the UN since 1992, it will be noticed that it has been created as
a response to the public and scientific concern who dates back from the 80s in the
past century. Climate changes are viewed as a “degree of a natural change”, degree
which could be initiated from different parameters, amongst which are the
temperature, the amount of rainfall, the frequency and intensity of extreme weather

11



occurrences (events) etc. Hence, a question has been asked to what degree of
climate changes could the ecosystems and the social activities arise, before the
condition becomes threatening? According to Pielke there are two general
strategies that serve as an answer to the climate changes. It is about a strategy for
alleviating and accommodation (Kirton ez a/, 2014).

This research from today’s perspective of apprehension from the conditions about
the climate changes will constitute the mosaic of the numerous contemplations
and researches for this subject which are in direction of raising the reason of the
dangers that come out of the climate changes and the alertness in term of creating
and practicing measures and activities in direction to what nowadays is called
“climate security” Imbach ez a/, 2017

Climate changes cause different effects on the population. The most exponent
problem surely is the health condition. There are numerous works that treat this
kind of discourse and also large number of countries has adopted proper legal and
normative acts that treat the phenomenon - climate change. More and more
decisions are drawn on global levels that treat the relations between the climate
changes and health. Such are “The declaration for the climate changes and health”
carried out and signed in 2016, “the Minister's declaration of health, environment
and climate changes” also from 2016 which is a product from the 22nd session of
the Conference of the Parties to the UN Framework Convention on Climate Change
(UNFCCC COP 22) in Marrakech on 15 of September 2015. Next is “The Declaration
from Doha for climate, health and welfare” from 2012, as well as “the Declaration of

Delhi for health and climate changes”, adopted on the 60-th General congress of the
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World's medicine association in 2009. A “National strategy for adaptation in the
health sector” has been reached as an answer to the world’'s trends related with

health and climate changes in the Republic of Macedonia UNFPA et a/, 2011.

Special and scientific literature is more focused on research which is related with
health and climate changes in the context of global ruling. Thereto, a new complex
is apostrophed on mutually connected challenges which affect health and
capacities on the global ruling for realistic and timely answer. There at the global
ecological determinants are specifically highlighted in comparison with the more
familiar socio-economic determinants UNEP, 2012.

Climate changes manifested through the process of warming on large scales will
influence many aspects of human’s life, because they will make changes on the
temperature and rainfall, growth of the sea level and the changes in the distribution
of fresh water. Among many of the effects that will be made out of these conditions,
surely the productivity of agriculture will be affected. Numerous scientific studies
which served as a reference literature in this research are already pointing on such
consequences in agriculture. An interesting research for climate changes and
agriculture are making Anita Wreford, Dominic Moran and Neil Adger in their report
for “Climate changes and agriculture influences, adaptations and alleviating”
published by the Organization for economic collaboration and development (OECD).
In this report, concretely are analyzed the projected influences of the climate
changes in the agricultural sector, the solution for these influences through the
strategies for adaptation and alleviation (UNFCCC, 2016).

It is worth to mention that the developing countries, especially the poorest, are very

13



dependent from agriculture, which is the climate’s most sensitive from all the
sectors in the economy and they suffer from inappropriate health and public
services followed with low quality. Thirdly, their low income and vulnerability make
the adaptation of climate changes especially difficult [IPCC, 2014].

Poverty and spreading of diseases are also a serious problem as a consequence
from the climate changes. Poverty is closely related with agriculture activities.
Decreased yielding and income on agriculture will increase poverty and will
decrease the capability of households to invest for better future, forcing them to
use the humble savings only to survive. On a national level, climate changes will
decrease incomes and will increase spending needs exacerbating the public
finances (WFP, 2013).

The concept of tenable development, climate changes and poverty represent urgent
themes who demand stakes related to countries, regions and communities. Hence,
there are numerous scientific and expert works which articulate the dynamic
relation between the two possibly central global concerns: poverty and climate
changes (World vision, 2015).

Periodical fluctuations, as well as the seasonal and yearly climate variable, cause
appearance of many infective diseases. The characteristics of geographical
distribution and seasonal variations of many infective diseases are a key proof for
the relation between time and climate. Many scientific studies point to the fact that
temperature, rainfall and humidity have an impact on many diseases and that is why
they can potentially make an impact on time and the intensity of the appearance of

different epidemics. However, spreading of the diseases is also dependent on
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factors such as sewerages and public services for health, population density and
demographic characteristics, changes in using of the land and travel destinations
(Jotzo et al, 2012).

Automobile industry is a remarkably significant sector which has a noticeable
contribution in the production of CO.. Nowadays orientation of the massive
automobile producers is on the direction of finding a way to reduce the production
of carbon dioxide through innovative solutions. These solutions refer to the hybrid
technologies, gas-electronic and diesel-electronic engines which produce less
exhaust gases or a complete transition towards electrification on the machinery of
the automobiles i.e., producing automobiles which would use hydrogen as operative
fuel and would only emit aquatic steam as exhaust fumes. In that context,
alternative operative fuels such as the liquid oil gas should be mentioned which has
an advantage regarding the emissions of carbon dioxide over the gas engines but
not over diesel engines. Methanol also has a specific useful value but is not widely
used because of its own corrosiveness and toxicity(Backstrand et a/, 2012).
Raising the awareness of climate changes and the consequences emerging out of
those changes is a serious issue and needs a special attention to be devoted on it.
In that context, non-governmental organizations, state institutions and academic
establishment have their own place in the process of alleviating and dealing with
the consequences that emerge from the climate changes. Especially, the place that
belongs to the non-governmental organizations should be noted which can have
diverse character. Namely, their role in the domain of the climate changes is in the

process of monitoring and implementation of international agreements and also in
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the process of organizing and development of projects and their significance in the
presentation and education of the civil society. This way positioned, with clear and
concrete obligations, mission non-governmental organizations are respected from
the international organizations as well as the national governments. Larger parts of
the agencies at UN collaborate with the non-governmental organizations and that is
why they play a serious role in the numerous conventions for the environment

(UNFCCC, 2016).

2.1.3 The Impacts of Climate Change

Climate change which manifests itself as a change in rainfall patterns and
temperature adversely impacts the economic and social survival of the majority of
the population in Africa and particularly in sub Saharan Africa. The major sources of
livelihood for rural poor in Africa such as water resources, agriculture (crop
production and animal husbandry), health, ecosystems and biodiversity, forestry
and coastal zones are the most vulnerable areas or sectors to climate change.
Climate change remains a major threat for food security and sustainable
management of natural resources. Studies indicated that if adequate measures are
not taken to cop up the impacts of climate change in sub-Sahara Africa, there will
be a predicted loss of 2-7% of GDP by 2100 in parts of sub-Sahara Africa; 2-4% and
0.4-1.3% in West and central Africa, and northern and southern Africa respectively

(FAO, 2009).

Sub Saharan Africa is among the most vulnerable regions to climate change

impacts due to the fact that the majority of the population highly dependent on rain-
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fed agriculture for their economic activities as well as for sustenance of their
livelihood (Juana ef a/, 2013). The poor performance of the agriculture sector and
rapid population growth, in combination with the adverse impacts of climate change
causes the large segment of the sub-Sahara African population to live in abject
poverty. If the current trend continues to lead to significant long term changes in
rainfall patterns and temperature, which affect agriculture, it is highly likely that this
situation will lead to significant reduction in food security, worsening water security,
increase in animal and crop pests and disease infestation, among others (African

Partnership Forum, 2007).

The impact of climate change on agricultural production is not uniform across
regions of the world; low latitude and developing countries are expected to suffer
more, reflecting their disadvantaged geographic location, greater agricultural share
in their economies, and limited ability to adapt to climate change (Zhai and Zhuang,
2009; Newton et a/, 2010). It affects agricultural production and productivity both
directly and indirectly. It directly affects agriculture by affecting the weather
variables such as temperature, solar radiation, rainfall, wind speed and humidity
(Sowunmi and Kintola, 2009) and indirectly through disease and pest outbreak as
well as favoring the development of climate related diseases like malaria that affect
the workforce (Ngigi, 2009). Newton ef a/, (2010) also indicated that climate
change affects the complex interactions between crop and pathogens leading to
increased outbreaks of pests and diseases. The concern of food security and
climate change in the developing world would be threatened due to anticipated to
experience significant change in temperature and rainfall patterns, their developing
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economy heavily relays on climate sensitive business and they totally depend on
agriculture as a source of food, which seriously affected by climate change (Newton

et al,2010).

Agriculture is ranked as the most susceptible sector to climate change impacts and
so do the livelihoods of subsistence farmers and pastoralists (Melissa ef a/, 2017)
Climate change exerts multiple stresses on the biophysical as well as the social and
institutional environments that impacts agricultural production. Its impacts
disproportionately affected (Tessema ef a/, 2013). Sub-Saharan African countries
such as Ethiopia because their economies are highly dependent on climate-
sensitive activities such as rain-fed agriculture. Some of the induced changes are
expected to be immediate, while others involve gradual shifts in temperature,
vegetation cover and species distributions. Climate change is expected to and in
parts of Africa has already begun to alter the dynamics of drought, rainfall and heat
waves, and trigger secondary stresses such as the spread of pests, increased

competition for resources, and biodiversity losses (Thornton ef a/, 2015).

2.1.4 Adaptation to Climate Change

Adjustment in natural or human systems is response to actual or expected climatic
stimuli or their effects, which moderates harm or exploits beneficial opportunities.
Various types of adaptations can be distinguished such as anticipatory,
autonomous and planned adaptation (IPCC, 2007). According to UNFCCC
adaptation is defined as Practical steps to protect countries and communities from

the likely disruption and damage that will result from effects of climate change. For
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example, flood walls should be built and in numerous cases it is probably advisable

to move human settlements out of flood plains and other low-lying areas.

2.2. Review of Empirical Findings

2.2.1 Climate Change in Ethiopia

Ethiopia is highly vulnerable to the impacts of climate variability and change. Its
agriculture is heavily dependent on natural rainfall, with irrigation agriculture
accounting

for less than 1% of the total cultivated land (Temesgen et a/, 2009.). Thus,
temperature, the amount and temporal distribution of rainfall and other climatic
factors during the growing

season are key determinants to the crop yields. Smallholder farmers and
pastoralists are

already feeling these impacts in their food security and livelihood opportunities

(Oxfam International, 2011).

Ethiopia ranks 10th in the list of countries most at risk of climate change in 2014,
according

to the climate change vulnerability index, prepared. The low-level of development
and

dependence on agriculture are the main reasons for this vulnerability (WFP, 2013).
Climate variability and extreme events (drought and heavy rains) are causing
significant

damage to life, property, natural resources and economy in Ethiopia; making the
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most

important economic systems highly vulnerable (EPCC, 2015). This is because 90%
of rural

households rely on agricultural activities (livestock, crop production, or a
combination of

the two) as the main occupation of their household head and irrigation coverage
levels are

very low (WFP, 2013).

The Climate Trend Analysis of Ethiopia which is built by US Geological Survey,
USAID and the Famine Early Warning Systems raise out that there is a main
reduction in rainfall and increases in temperature over the period from mid- 1970s

to 2000s in various areas of the country (Keffyalew, 2011).

In addition to disparities in different parts of the country, the Ethiopian climate is
also categorized by a history of climate extremes, such as drought and flood, and
increasing and decreasing trends in temperature and precipitation, respectively. The
history of climate extremes, especially drought, is not a new phenomenon in all over
parts of Ethiopia. Although there was a long record of drought, Lautze ef a/, (2003),
NMA, (2007) in their studies show that the occurrence of drought has increased

over the past few decades, mainly in the lowlands (Lautze et al., 2003; NMSA, 2007).

Some of Studies also indicate that mean temperature and precipitation have been

changing over time. According to NMSA (2001), the average annual minimum
temperature over the country has been growing by about 0.25°C in every 10 years,
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whereas the average annual maximum temperature has been increasing by about

0.1°C in every decade. The average annual rainfall of the country also showed a very
high level of variability over the past years even if the trend continued more or less
constant (NMSA, 2007). Droughts in Ethiopia can shrink household farm production

by up to 90 % of a normal year output (World Bank, 2003).
2.2.2. Climate Change and Agricultural Sector in Ethiopia

The economy of Ethiopia is mainly based on rain-fed agriculture which is the source
of livelihood for the majority of its population (CSA, 2007). Ethiopia exhibits
different agro-ecological zones attributed to varied microclimates. There are
different ways of classifying the climatic systems of Ethiopia, including the
traditional and the agro-climatic zone in classification systems (Yohannes, 2003).
Among the different ways of classifying the climatic systems of the country, the
traditional and agro-ecological classifications are the most common ones
(Temesgenet a/, 2010). The agro-ecological zone classification system combining
growing periods with temperature and moisture regimes has 18 major agro-
ecological zones which are further sub-divided into 49 agro-ecological zones.
According to MoA, 2012), these agro-ecological zones can be grouped into six
major categories which include Arid zone (31.5%), Semi-arid (3.5 %), Sub-moist
(19.7%), Moist (25%), Sub-humid and humid (19.3%) and Per-humid which covers
close to 1 % of the Country. The traditional classification, based on altitude and
temperature, shows the presence of 5 climatic zones (NMA, 2007). Based on

traditional classifications, agro-climatic zones of Ethiopia could be divided as
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WurciK(upper highlands), Dega(highlands), WeynaDega(midlands), Ao/a (low lands)
and Berha(desert) (MoA, 2012). Climate is the main determinant of Ethiopian
economic growth. This due to the fact that agriculture sector is continued to be the
engine of the country"s economic growth. Agriculture includes crop production,
livestock husbandry, forestry, fishery and others. Out of 39% of contribution of
agriculture to the country“s GDP, crop production is estimated to contribute to the
agriculture sector on average about 70.2%, livestock sub-sector accounts around
20.3% and forestry and other subsectors around 9.5% of the total agricultural value

in the country at the end of 2014/15 (FDRE, 2015).

2.2.3. 1Adaptation strategies to Climate Change in Ethiopia

According to PANE (2009), in Ethiopia, agricultural output is highly affected even by
changes in a single climate variable, i.e. rainfall. The same is true for the country“s
GDP as it heavily relies on agriculture (PANE, 2009). This is true in studies of
(Megersa et al, 2014; Legesse et a/, 2013) indicated that under future climates
many regions of Ethiopia will face decreases in agricultural production. This
suggests that agricultural production as an engine of growth is vulnerable to
climate change and climate variability. While the more pronounced effects on crops
and livestock are likely to materialize in later decades, efforts to enhance the
resilience to climate shocks of crop yields and livestock production should be
stepped up as soon as possible, particularly on account of the efforts required to
strengthen research systems and to transfer and adopt findings from the lab to the
field. In this case, the Growth and Transformation Plan supports a number of
actions that, by boosting growth, will contribute
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to the enhancement of Ethiopia’s resilience to climatic shocks Aragie (2013).

The studies of Ayana et a/, 2011 and Bewket ef a/, 2015 indicate that in the
Ethiopian, 58% of farmers who claimed to have observed changes in climate over
the past 20 years had responded to it by undertaking some adaptation measure
(Deressa et al, 2009). In fact, several studies report agricultural adaptation
measures such as the use of crop varieties, planting trees, soil conservation,
changing planting dates, and irrigation as the most used adaptation methods in
African countries (Mideksa, 2010; and Bryan et a/, 2013). However, it is clear that
not all farmers will adapt to climate change for various reasons. According to the
study by (Deressa et a/, 2011) education and gender of the head of the household,
size of the household, livestock ownership, availability of credit and environmental
temperature significantly influence the presence of farmers" adaptation to climate
change. For those farmers who undertake any adaptation at all, the choice of
particular adaptation methods depends on a number of factors including
socioeconomic, environmental and institutional factors as well as the economic
structure. Thus, the choice of adaptation methods depends on a range of variables
which are considered important for the availability, accessibility and affordability of
particular adaptation methods. Several studies have identified specific variables
which may positively or negatively affect the choice of particular adaptation
methods. Skambraks, 2014 concluded that farmers" education, access to extension
and credits, climate information, social capital and agro-ecological settings have
great influence in farmers“choice of adaptation methods to climate change while

financial constraints and lack of information about adaptation methods hinders the
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farmers" uptake of other adaptation methods.

2.2.4. 1Adaptation Strategies and Determinants of Farmers’ Choice of adaptation

Measures to Climate Change

The study by Juana ef a/ (2013) on farmers’ perception and adaptation to climate
change in subsahara Africa using a survey date from farmers in sub-sahara Africa.
His finding revealed that most of farmers in sub-sahara Africa are aware that the
continent is getting warmer, and precipitation or rainfall patterns have changed. In
addition the precipitation patterns in are different for different regions in Africa. The
result indicates crop diversification, planting different crop varieties, changing
planting and harvesting dates, irrigation, planting tree crops, water and soil
conservation techniques are the major adaptation to the changing of pattern of
precipitation. In this case the year of farming experience, household size, year of
education, access to credit, access to extension service and off-farm income are
among the significant determinant of adopting climate change adaptation

measures Juana et a/. (2013).

Another study, (Ramirez-Villegas, and Thornton, 2015) they studied on adaptation to
climate change in Ethiopia and South Africa: options and constraints. Based on the
finding they pointed out that, climate change is expected to adversely affect
agricultural production in Africa. Because agricultural production remains the main
source of income for most rural communities in the region, adaptation of the
agricultural sector is imperative to protect the livelihoods of the poor and to ensure

food security. A better understanding of farmers’ perceptions of climate change,
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ongoing adaptation measures, and the decision-making process is important to
inform policies aimed at promoting successful adaptation strategies for the
agricultural sector. They were used data from a survey of 1800 farm households in
South Africa and Ethiopia. The study presented the adaptation strategies used by
farmers in both countries and analyzes the factors influencing the decision to adapt.
They find out that the most common adaptation strategies include: use of different
crops or crop varieties, planting trees, soil conservation, changing planting dates
and irrigation. However, despite having perceived changes in temperature and
rainfall, a large percentage of farmers did not make any adjustments to their
farming practices. The main barriers to adaptation cited by farmers were lack of
access to credit in South Africa and lackof access to land, information, and credit in
Ethiopia. They are also used a probit model to examine the factors influencing
farmers’ decision to adapt and perceived climate changes. Factors influencing
farmers’ decision to adapt include wealth, and access to extension, credit, and
climate information in Ethiopia; and wealth, government farm support, and access
to fertile land and credit in South Africa. They are used a pooled dataset to analysis
the factors affecting the decision to adapt to perceived climate change across both
countries reveals that farmers were more likely to adapt if they had access to
extension, credit, and land. Food aid, extension services, and information on climate
change were found to facilitate adaptation among the poorest farmers. They
conclude that policy-makers must create an enabling environment to support
adaptation by increasing access to information, credit and markets, and make a

particular effort to reach small scale subsistence farmers, with limited resources to
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confront climate change (Tesso et a/,2012).

Adaptation to climate change had challenging factors as identified by researchers.
The IPCC (2001) has emphasized that Africa is characterized by a low adaptive
capacity. An additional challenge to the already mentioned challenges was the
heavy reliance on natural resources to support agriculture. Climate change such as
increased temperatures and reduced precipitation rates were bound to lead to
overall reduction in agricultural productivity and yields. Maddison (2006) analyzed
perception and adaptation strategy of African’s to climate change. The analysis was
focused mainly on the economic impacts of climate change on agriculture and the
farming communities in Africa. The result of the analysis shows that farmers with
the greatest farming experience were more likely to notice changes in climatic
conditions. In addition, farmer’'s experiences, access to extension services and

markets are important determinants of adaptation.

In Ethiopia, Temesgen ef a/. (2008) analyzed the determinants of farmers" choice of
adaptation methods in the Nile Basin. The study found that the adaptation methods
currently practiced in the study area. Such as changing planting dates, using
different crop varieties, planting tree crops, irrigation, soil conservation and not
adapting. The farmers reported that the reasons for not adapting are lack of
information on climate change impacts and adaptation technologies, lack of
financial resources, labor constraints and land shortages. Level of education, age,
sex and household size of farmers were found to be significant determinants of

adaptation to climate change in the study area.
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Mahmud et a/ (2008) analyzed the impact of climate change and adaptation on
food production in Ethiopia. The results of the study revealed that changing crop
variety, soil and water conservation, water harvesting, planting of trees and
changing planting and harvesting dates are the adaptation measures employed by
the farmers. The study also showed that household wealth represented by farm and
non-farm income and livestock ownership, increases the likelihood or probability of

climate change awareness and adaptation.

Yibekal et a/, (2013) examined smallholder farmers" level of perception about
climate change in eastern Hararghe zone of Ethiopia. Planting trees, early planting,
terracing, irrigation and water harvesting are the most commonly employed
adaptation options. Results of the multinomial logit model showed that non-farm
income, farmer- to-farmer extension, access to credit, distance to selling markets,
distance to purchasing markets, and income affect the choice of adaptation
strategies. Jeffcott (2013) studied adaptation strategy of farm households to
climate change and variability in eastern Ethiopia. The result indicated that factors
determining choice of climate adaptation options were sex of household head,
family size, education status of household head, agro-ecology, distance to market,
cultivated land, use of fertilizer, credit access, precipitation and change of

temperature.

Bewket (2010) analyzed farmers" adaptation in Choke Mountain of Ethiopia based
on farm-level data collected from 100 households. Based on the study result,

majority of respondents believed that temperature had increased. Crop
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diversification, changing planting dates, implementing soil conservation practices,
water welling and irrigation, adjustment to crop and livestock management, using
fertilizer and off-farm activities are the most commonly used adaptation options in
the area. However, lack of knowledge, improper policy and lack of land use policy
implementation, labor and water shortages, and information among other factors
were identified as barriers to adaptation. Size of productive labor, frequency of
extension visits, resource endowment, and farming experience as main factors that
encourage private adaptations; and by contrast, it is discouraged by male headed

household, credit usage, access to media information, and higher soil fertility status.

A study has conducted by Fosu-Mensah et a/ (2012) on farmers" perception and
adaptation to climate change Sekyedumase district in Ghana. The major adaptation
strategies identified included crop diversification, planting of short season varieties,
change in crops species, and a shift in planting date. Results of logit regression
analysis indicated that the access to extension services, credit, soil fertility, and land
tenure are the four most important factors that influenced farmers" perception and
adaptation. The main barriers included lack of information on adaptation strategies,

poverty, and lack of information about weather.

2.3. Conceptual Framework

In this study, adaptation strategies used by small holder farmers is dependent
variable. Measures of (independent variable) influences climate change adaptation
strategies those engaged in different livelihood rural (dependant) rely on factors

such as socio-economic and institutional factors, , and structural arrangements
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within community of Shebedino district to cope with those effects. The moderating
Variable in this study is government policies which are very crucial to community
members of Shebedino woreda for putting in place measures to avert the issues of
climate change. In fact, there are a number of adaptation options from which
farmers made a choice. Finally, farmers" adoption of particular adaptation

measures was subject to various household and institutional factors.

Figure 1 the conceptual framework of this study is based on the assumption that
adaptation to climate change/ variability is depend on perception and adaptive
capacity of farmers, which is determined by different socio-economic and
institutional factors. Therefore, the information value of farmers will be important to

the analysis of data of this study.
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Figure 1 Conceptual framework designed for this study (2021)
Source:-Developed by author of study (2020)

CHAPTER THREE MATERIALS AND METHODS

3.1 Description of Study Area

The study area, Shebedino woreda is found in Sidama National Regional State (SNRS) in
Ethiopia. The study area is defined by the geographic coordinates 6°45 and 7 °
00N(northern latitude) and 38 °15" and 38 °30'E(eastern longitude), which is located 27
km from Hawassa, and 302 km from Addis Ababa, the capital of Ethiopia. According to
Ethiopian CSA report in 2012, the total population of the district was 269,529. Among
them, 136,057 were males and 133,472 are females. The district consists of 35 kebeles
comprising of 51,044 residential houses with an average household family size of 5.
There are two types of agro ecology in study area: these are woina-dega and dega
which constitutes 75 and 25% of area, respectively. The altitude of woina-dega and dega

agro-ecology ranges from 1700-2070 and 2,230-2,460 m.a.sl, respectively. The district is
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known for growing enset, chat, maize, barley, wheat, teff, Irish potato, sweet potato,

banana, avocado and broad bean (CSA, 2012). The average annual rainfall is 900-1,100

mm and the average temperature of the Woreda is between 18-25 °C. (Bewket et a/,

2015).
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Figure 2 Location of study area
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Source: Developed by Arc GIS(2021)

3.2 Research design
The study was carried out through a mixed research design which was carried-out by

using qualitative and quantitative descriptions.

3.3. Study Population Sampling Technique and Sample Size
Study population

The target population of this study was comprised of all rural small farm households
who are is susceptible to climate change impacts and those households who are not
currently adapting to climatic shocks in selected Kebeles of Shebedino Woreda.
According to the Shebedino Woreda Revenue Authority Branch Office, there are 623, 802
and 679 households in Teremesa, Remeda, and Galuko Kebeles respectively, making
the study population of 2,104.

Sampling Procedure.

The study has employed stratified multi stage sampling technique to draw soundly
representative sample. Accordingly, in the first stage, two strata containing agro-
ecologicaly homogenous population namely: high land or Dega, and mid-highland or
Woina Dega agro ecological strata were formed to select sample kebeles. It should be
noted that Kolla climatic zone (agro ecology zone) do not exist in Shebedino
Woreda(SWAO, 2020). In second stage, three kebeles out of which, one high land or
Dega and two from, mid-highland or Woina Dega agro acro-ecological stratum
respectively were selected by using simple random sampling proportional to sample
size. The reason for selecting only one and/or two kebeles from each strata (agro

ecology zone) was because of financial shortage and assuming since the selection
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employs be probability sampling method, it was represent all kebeles in the area.
Finally in the third stage sample household were selected randomly by using
systematic random sampling technique starting from the first household in household
register of the respective kebeles book (the sampling frame of the study) and then
considering the n™ households until the desired sample drown from each Kebele in

proportion to total population.
Sample Size Determination

The study sample size of 145 respondent household heads was determined by using
Yemane (1967) with 0.08 level of precision as shown below. The formula was chosen
for its appropriateness in determining large sample size which in turn makes increases
the representativeness of sample to the population under consideration. The sample
sizes were then distributed to each kebles in proportion to the total population of
respective kebeles (Table1).

SN

1 +N(e)?
Where: n=Sample size
N=Total population, in this case total households in all kebeles

e=Precision level

] 2104
1 +2104(0.08)>

Table 1 sample household distribution by kebeles

Name of kebeles | Agro-climatic zone Total Sampled HH**
HH(household)*
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Teremesa Semi low land or Woina-Dega 623 47
Remeda Semi low land or Woina-Dega 802 55
Galuko Dega 679 43
Total sampled 2104 145
HH

Source: * Kebele administration, ** own computation in proportion to sample size *

3.4. Method of data collection

3.4.1. Data type and sources

In order to achieve the objective of the study and ensure the reliability and validity of
collected data both primary and secondary data sources was employed. The
primary data was generated from sampled households, focus group discussion
members, from key informant’s interviews. Secondary data was collected from
different sources such as published and unpublished materials about subject
matter, journals, reports prepared by different national as well as regional and

woreda offices.

The study employed a combination of techniques as instrument of collecting the
desired data. The data collection instruments include: household survey, focus

group discussion and key informant interviews as described below.

Household survey

Household survey was used to collect primary data from respondent households.
Semi-structured questions was prepared to collect data on major research issues
such as, perception of farmers towards trend of changes in local climate for the

past three decades, adaptation strategies of farmers in face of climate change and
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key constraints they faced to adapt and also socio-economic and demographic
characteristics of respondents and institutional accessibility are included in the
questionnaire. The questionnaire was first prepared in English and later translated
into the local language (Sidamigna), so that the respondents can easily understand
the questions. The survey was conducted on 145 households and it was handled by
two development agents (enumerators) of the respective three selected kebeles,
after giving orientation and training by the researcher about the procedure and other

related issues that need to be considered in the field survey.

Focus group discussion

The FGDs were composed of separate groups of elders, youth and women
members with different age and sex groups, selected purposively since the
research goal requires gaining different perceptions, verify opinion and attitudes
from groups to help elaborate, clarify and counter-check ideas and experiences that
are obtained through other methods. The focus group discussions for this study
were held in each three selected/sampled Kebeles comprising 610 individuals per
group. The sessions are moderated by the researcher using a semi-structured
checklist including climate change parameters whether or not local community
perceives climate change in the area, local indicators of climate change, effects of
climate induced shocks on livelihoods , farmers’ response to climate change, and

what factors influenced farmers’ adaptation decisions.

Key informant interview

The defining feature of key informants is that they are knowledgeable individuals
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from the community including the agricultural staff, administrators from
government offices, and NGOs who can provide information about the issue and
local situations. Key informants were asked if they had experienced any change in
their local climate with regards to increase in temperature, reduction in rainfall or
other climatic changes in the last three decades. Other topics covered in the
schedule include local indicators of the change in climate if farmers perceive any
changes, choices of adaptation strategies and prospects for pursuing non-farm
activities. Moreover, key informant interviews were conducted on three selected
kebeles with an expert from Shebedino Woreda Agriculture and Rural Development
office and Kebele Development Agents. These interviews are instrumental in
providing critical information on the nature of climate-induced shocks and the

effects it has resulted on agriculture and on other livelihood activities in the woreda.

3.5 Methods of data analysis

The gathered data was analyzed in terms of the study objectives already designed.
The process of analysis was carried-out by using qualitative and quantitative
descriptions. In this study, descriptive statistics and Econometric like multinomial
logistic model was used. Simple descriptive statistics was used to analyze primary
data sources of smallholder farmers (household survey), key informants, and focus
group discussion participants and household demographic and other socio-
economic variables.

Descriptive statistics such as mean, frequency and percentage was used to
characterize farmer’s perception on climate change indicator as well as various

adaptation measures used by farmers, and barriers they face to adapt.
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Excel sheets and Statistical Packages for Social Scientists (SPSS) version 20 were
used for raw data entry and analyze descriptive results and STATA version 14.2 was
used to analyze the data of econometric model (Multinomial logistic regression
model (MNL)). Multinomial logistic regression model (MNL) was employed to
analyze the factors influencing households’ choice of climate change adaptation
strategies in agriculture. We are aware that collecting and using only the most
preferred adaptation option for each household risks underemphasizing the known
importance to smallholder farmers of using multiple adaptation strategies
(Dasgupta, 2014), but the approach has allowed a high level of specification of the
relations between adaptation strategies and underlying socioeconomic variables.

The model is specified as follows.

Let Y denote a random variable with values {1, 2..J} for a positive integer J and X
set of variables (Deressa, 2011). In this study, Y is a dependent variable and
represents the adaptation alternatives (strategies) from the set of adaptation
measures, whereas the X represents the factors that influence choice of the
adaptation strategies, and P1, P2...Pj as associated probabilities, such that P1 + P2
+ .. + Pj= 1. This tells as how a certain change in X affects the response
probabilities P(y = j/x), j = 1, 2...J. Since the probabilities must sum to unity, P(y = j/x)

is determined once the probabilities for j = 2...J are known.

Ply =1/x) =1-(P2 +P3 + - P})ecnn(1) - In the MNL
model, it is usual to designate one as the reference category. The probability of

membership in other categories is then compared to the probability of membership
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in the reference category. Consequently, for a dependent variable with j categories,
this requires the calculation of j - 1 equations, one for each category relative to the
reference category, to describe the relationship between the dependent variable and
the independent variables. The choice of the reference category is arbitrary but
should be theoretically motivated. The estimation of MNL model for this study it
was conducted by normalizing one category which is named as “base category” or
“reference estate.” The adaptation measures are grouped into5 (five) because
farmers used more than one strategy, and the base category is “No adaptation
strategy.” The theoretical explanation of the model is that in all cases, the estimated
coefficient should be compared with the base group or reference category (Gujarati,
2004). Therefore, the choice of the reference category is based on empirical
literature and theoretically motivated. The generalized form of probabilities for an

outcome variable with j categories is:

=l

) =Pry = et (2)

) - exp (XB)
C 1+ Lexp(xBi)

P: =(yi

j=1,2...Jdforj>1.

The parameter estimates of the MNL model only provide the direction of the effect
of the independent variables on the dependent (response) variable; estimates
represent neither the actual magnitude of change nor the probabilities.
Differentiating Eq. (2) with respect to the explanatory variable provides the marginal

effect of the Independent variables which give as

opi o
gpk =PJ(BjK -3 ZIPIBIK) ceveeeoeereces e seess (3)
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Marginal effect of marginal probabilities is the function of probabilities and
measures the expected change in Probabilities where particular adaptation choice
is being made by a unit change of the independent variable from the mean

(Greene,2000).

Before running the model, it is useful to look into account the problem of
multicollinearity among the independent variables. Variance Inflation Factor (VIF)
will be used to test the degree of multicolinearity among continuous and dummy
variables. Thus, a measure of multicolinearity associated with variance of inflation

factor is defined as: -
VIF (X)) (1 -R) e rersennee (4)

Where R?is the multiple correlation coefficients between explanatory variables.The
larger the value of R’ the higher the value of VIF (Xi), causing multi collinearity in the
variable (Xi). Therefore, in current study, only those variables, whose coefficients
are statistically significant at less than or equal to 10% probability levels was

discussed.

3.5.1. Definition of Variables and Working hypothesis

Dependent Variable

The dependent variable for this study is households’ choice decision on climate
change adaptation options used by the farmers’. The alternative climate change
adaptation strategies include crop diversification, herd (livestock) diversification

drought tolerant crop varieties and livestock species, soil and water conservation,
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engaging in off farm and non-farm activities, and using irrigation.

Independent variable

Independent variables are variables that determine whether a household recognizes
climate change and take some mechanism used to adapt the impact of climate
change on agriculture. Based on the review of literature on adaptation studies, a
range of household socioeconomic and demographic characteristics and
institutional factors that describe local conditions was hypothesized to influence
farmers’ adaptation choice in the study area. The expected effects of each of these

variables are presented in Table 2 and discussed as follows.

Age of the household head: This indicates the age of the household head in years
and can also be used as a proxy for farming experience of the household head.
Adaptation to climate change is developed from experience accumulated over time
(Mutekwa, 2009). Moreover, Deressa et a/ (2009) and Tesso ef a/ (2012) also
indicated that age of the household has a positive and significant effect on
adopting climate change adaptation options. Experienced farmers are more likely to
use one or more climate change adaptation strategies (Maddison, 2006). Thus, in

this study, age was expected to affect climate change adaptation options positively.

Sex of the household head: It has been argued that male-headed households in
Ethiopia have access to information, agricultural inputs, institutions and other
attributes. Accordingly, they have a significant and positive influence on adoption of
climate change adaptation strategies (Deressa et a/, 2009; Legesse et a/,, 2013). In

contrast, Nhemachena and Hassan (2007) noted that female-headed households
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are more likely to adopt climate change adaptation methods. This study was
followed the former argument which indicated that male headed households are
more likely to use adaptation methods as they have more access to resources and

information.

Education: Education refers to the literacy level of household head in years of
formal schooling. Adaptation to climate change is a response for understanding the
issue and its long term risks and opportunities embedded. The positive and
significant effect of education on adopting climate change adaptation methods is
observed in Ethiopia (Deressa et a/, 2008, 2009; Tesso et a/, 2012). Maddison
(2006) noted experienced farmers are more likely to perceive climate change, but
educated farmers are more likely to respond by making at least one adaptation
option. Therefore, education was hypothesized to have a positive influence on the

farmers’ decision to adopt one or more climate change adaptation options.

Farm size: It refers to the total farmland size owned by a farmer measured in
hectares. The ownership of fixed agricultural assets (land) increases the share of
own farm income in total household income, and reduces the need for undertaking
wage employment off-farm and nonfarm sectors. The findings of Taddesse (2011)
and Tessema et a/ (2013) also showed that farmers with large farm size have
adopted one or a combination of climate change adaptation options as compared
to the farmers with small land holdings. Thus, farm size was hypothesized to

increase adaptation to climate change.

Farming experience: It is a continuous variable; it refers to the number of years that
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the farmer engaged in farming activity and is expected to influence household
adaptation strategy positively. As farmers got more experience in farming, the

probability of increasing production and hence farm income would be higher.

Extension service and information on climate: This represents access to
information required to make decision on adaptation to climate change. The
provision of agricultural extension service and agriculturally relevant climate
information enhances farmers’ awareness of climate change and knowledge on
adaptation measures. Research findings in Ethiopia also showed that access to
extension and climate information have a positive and significant effect on
adaptation to climate change (Deressa et a/, 2009; Tesso et al,, 2012; Legesse et al,
2013; Tessema et a/, 2013). Maddison (2006) also reported that farmers who get
extension advice are likely to adopt climate change. Hence, access to extension and
climate information was hypothesized to have a positive relation with the

household’'s adoption decision on climate change adaptation options.

Credit access: credit access refers to the households’ opportunity to get credit
service from formal and/or informal institutions. Availability of credit eases the
cash constraints and allows farmers purchase inputs such as fertilizer, improved
crop varieties and irrigation facilities. Studies dealing with adoption of agricultural
technologies showed that there is a positive relationship between the level of
adoption and the availability of credit (Deressa et a/, 2009; Ishaya and Adaje, 2008;
Tesso et al, 2012). It is hypothesized that there was a positive relationship between

access to credit and climate change adaptation.
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Annual income: this is an annual income of household obtains from outside of
farming, off farm and non-farming activities. For example besides farm income, off
farm income, trade, remittance and governmental employer are among others. Such
income makes the farmers to respond impacts of climate change easily. Therefore
the expected sign of this variable is positive for the farmers" who are used
adaptation method to climate change and it is a continuous variable. This variable

also measure in Ethiopian Birr.

Distance from input and output market: -This is a continuous variable which
measures in terms of time spend from the residence of farm household to the
market area. The residences of farmers’ are nearest to the market they get a lot of
opportunities as compare to the far ones. Because the nearest one obtains
agricultural inputs, information’s and experiences. Therefore, this is variable was
expected a negative sign for the farmers’ who were used adaptation method to

climate change.

Livestock holding: Diversification of herd species compositions, keeping other
species such as camels, sheep and goats along with cattle, is also increasingly
being practiced in response to changing environmental conditions (Homann et a/,
2008; Zander 2011).lt is the total number of livestock holding of the farmer
measured in tropical livestock unit (TLU). Livestock is considered as another asset
which is a security against crop failure. Livestock is generally considered to be an
asset that could be used either in the production process or be exchanged for cash

or other productive assets. Deressa ef a/. (2009) and Taddesse (2011) also showed
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positive influence of livestock ownership on adoption of climate change adaptation
options. Therefore, it was hypothesized that the herd diversifications of the

household to affect climate change adaptation options positively.

Table 2: Variable description of the study

Independent variable Nature/Description Expected
design
Age Continuous(years) t
Sex Dummy takes the value of 1 if male and t
0, otherwise.
Education Continuous(years) +
Farm size Continuous (hectare) +
Farming experience Continuous (years)
Access to Extension service Dummy takes the value of 1 if yes and +
Ootherwise
Access to climate information Dummy takes the value of 1 if yes and +
Ootherwise
Family size Continuous( Number) +
Accesses to credit service Dummy takes the value of 1 if yes and +
Ootherwise
Distance from input and Continuous variable measured in km -
output market
Livestock holding Continuous(Tropical Livestock Unit) +
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CHAPTER FOUR: RESULTS AND DISCUSIONS
4.1 Socio-economic Characteristics of Respondents

Respondents’ age distribution

Form the total respondents , about 34.9% were between the age of 40 and 49 years
while 27.3%, 18.7%, 15.8% and 2.9% were between 50 — 59 years, 30 — 39 years,
above 60 years and 20 — 29 years, respectively (Table3). The mean age of the
respondents was 47.53 years. This result corroborates the findings of (Deressa et
al, 2009; Legesse et a/, 2013; Nhemachena and Hassan (2007), they indicated that
farmers in the Amhara, and Tigray Regions, Rift valley of Ethiopia and Niger Delta
region of Nigeria were on the average aged above 45 years. The implication of this
finding is that respondents were old enough to have noticed recent changes in the
climate and are in their high productive stage and have ability to synthesize and

utilize information that can boost agricultural production.

Education status of household

This finding shows that the majority (46.3%) of the respondents have attended
secondary school .The others i-e 35.9 and 15.7 educated primary school, and
followed no education. The remaining 3% of the respondents had certificate and
above. The mean (M) number of years spent in acquiring formal education was
11.00 years. The level of education acquisition has an implication in the utilization
or adoption of information on agriculture. Idrisa, Ogunbameru, Ibrahim and Bawa
(2012) noted that education plays an important role in creating awareness in

farming communities because educated people are better equipped to source
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information. With regards to climate change information, Deressa et a/ (2008)
revealed that formal education increases climate change awareness and the
likelihood of adaptation.

Estimated annual income

On estimated annual income, a greater proportion (40%) of the studied farmers
noted that their estimated annual income was above 10,000 ETB (Table3).

Table 3: Percentage distribution of respondents by socio-economic characteristics

Socioeconomic Total (%) Mean(M) Standard
characteristics deviation(S.D)
Age (Years)

20-29 2.8

30-39 18.7

40-49 34.9 47.53 years | 10.78
50-59 27.3

60 years and above 15.7

Sex

Male 78.25

Female 21.75

Educational

Qualification

llliterate 15.7

Primary level 35.9

Secondary school 46.3

Certificate and above 3

Years spent in school 11.00 Years | 4.28
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Family size(Person)

1-5 33.7

5-10 59.2 7 Persons

11 and Above 7.1

Number of years lived in

the community

1-20 34.4

21-40 38.5 39.14 27.13
41-60 241

Above 60 3.0

Land size(Ha)

<1 15.6

1-2 70.3 1.02 0.59
2.1 and above 14.1

Table3: continued

Livestock Percentage | Mean(M) Standard deviation(S.D)
ownership (TLU)

<2 9.5

2-5 48.2 5.8 2.61

6-9 334

10 and above 7.9

Farming

experience(years)
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Less than 10 year | 8.4

11-20 13.7 14.04 9.03
21 -30 38.5

31-40 32.3

>41 7.1

Estimate of

annual income

<4000 ETB 26.3

5000-10000 33.7 9,205 ETB 3,501.24
>10000 40

Type of farm

Crop farm 14.29

Livestock farm 2.71

Both 83

Source: Household survey (2021)

Access to Credit

Acquisition of credit is main practice of the respondents to recuperate from adverse
circumstances due to uneven climatic conditions. Attaining credit increases their
ability and flexibility to change production strategies in response to the forecasted
climate conditions. Availability of credit eases the cash constraints and allows them
to buy inputs such as fertilizer, improved crop varieties, and irrigation facilities.
Easily access to credit helps the farmers to purchase the required inputs that may
influence the extent of adoption of the farmers and adaptation towards adverse

effect of climate change. The credit acquisition patterns of the respondents are
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given in (Table 4). The data reveals that majority of the respondents (59.3%) had
acquired credit; out of which 50 per cent had obtained credit from cooperative
society, whereas, 29.06 per cent of them had obtained credit from bank as well as

other source.

The respondents exploited credit for various purposes, in which majority of the
respondents (42.7%) obtained credit as crop loan followed by 35.17 and 22.06 per
cent of them were obtained credit for farm implements and other purposes,
respectively. In line with this study, access to credit easies the financial constraints
faced by farmers. When having an access to credits farmers will be in a position to
finance adoption of new technologies such as oxen, improved crop variety seeds
and fertilizer. Findings by Gbetibouo (2009) and Deressa et a/ (2009) show that
access to credit significantly influences the farmer to adapt to climate change and

increase resilience.

Table 4: Responses of credit acquisition pattern of the respondents

Particulars Frequency * Percentage*

Do you
used/borrowed a
credit?

No 69 47.5

Yes 86 59.3
Source of Co-operative 43 50
credit(n=86) society

Bank 18 20.9

+Cooperative
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Bank + other 25 29.06

source

Purpose of credit Crop loan 62 427
Farm implement 51 35.17
Other purpose 32 22.06

*Multiple responses possible.

Source: Household survey (2021)

Contact with extension personnel

Regarding to acquiring extension services, the respondents were asked about their
contact with six enlisted personnel (rural agriculture extension officer, agricultural
development officer, subject matter specialist, Non-Governmental Organizations,
and Input dealers) and compiled results are given in Table 5. Majority of the
respondents replied that they were supervised by extension personnel twice a
month (50%), whereas, 31.1 and 18.9% per cent of them were supervised weekly
and once a year, respectively. Many studies have confirmed that having better
access to extension services increases the probability of adopting different
adaptation measures (Aymone, 2009; Temesgen ef a/, 2009). Farmers with better
extension services access are more likely to be aware of changing climatic
conditions and expected to have good knowledge about different types of
adaptation measures in order to reduce climate change impact or to exploit the
advantages.
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Table 5: Access to extension service and extent of contact (n=145)

Contact with extension personnel Frequency(*) Percentage*
Did you supervised
by extension
agent?

No 55 37.9
Yes 90 62.06

Extent of Weekly 28 31.1

supervision
Twice a month 45 50
Once a year 17 18.9

*Multiple responses possible.
Source: Household survey (2021)

Distance from input and output market

Input and output market is the place where buying of agriculture inputs and selling
of agriculture produces are taken place among large number of buyers and sellers.
Distance to market is taken as variable in accordance with availability of agriculture
inputs. Distance to market is directly correlated with availability of agriculture inputs,
lesser the distance means easier they get. Table 6 shows the distribution of
respondents according to their distance to market for seasonal farm inputs. It can
be observed that 42.7 per cent of the respondents were getting farm inputs from
the market within 3 to 5 km of distance followed by 23.4 per cent of them were
getting inputs within 2km. Nearly 14 per cent of the respondents had input markets

within 6 up to 8 km, whereas, about 7.5 per cent of them said that they had market
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input within village for agriculture inputs. Similar findings were reported by

Maddison (2006) and Arya (2010).

Table 6: Distribution of respondents according to their distance to market for
seasonal farm inputs

Distance from input and output market Frequency Percentage
Within village 11 7.5
Up to 2 km 34 23.4
3 kmto 5 km 62 42.7
6 km to 8 km 20 13.7
More than 8 km 8 5.5

Source: Household survey (2021)

Access to weather forecast

Timely and accurate information related to weather forecast is very important for
the farmers in present scenario of changing climatic conditions. It is needful that
the weather forecasts often should correct, so that the farmers can make
agricultural decisions based on the weather forecasts. The respondents were asked
about sources for weather forecast information and results are depicted in (Table
7). The summation of scores obtained by respondents for frequency of use and
utility of information sources were considered to determine the extent of utilization
of information sources. It is apparent from Table 7 that majority (33.1 %) of the
respondents were having medium level of utilization of information sources for
collecting weather information followed by 28.3 per cent of them had reported high
level of utilization. The information sources were utilized nil by very little (11.03%)

number of respondents to collect weather information. Information on climate
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change impact also increases the likelihood of using different crop varieties as an
adaptation measure. Having access to farmer-to-farmer extension increases the
likelihood of using different crop varieties and planting trees (Temesgen et al,
2008).

Table 7: Extent of utilization of weather forecast information (n=145)

Extent of utilization Frequency Percentage
Nil 16 11.03
Low(1-12 score) 30 20.68
Medium (13-24 score) 58 33.1
High (More than 24 score) 41 28.3

Source: Computed from household survey, 2021
4.2 Perception of Farmers about Climate Change
The finding reminded that the farmers in Woina-Dega and Dega agro-ecological
zones noticed there is the existence of climate change (Figure3). About 84.02 and
78.31% out of studied farmers in Woina-Dega and Dega indicated the change in

climate.
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Percentage

W Woina-Dega
M Dega

21.69%

15.08%

Yes No
Existence of climate change by agro-ecology zones

Figure 3 Perceived response of farmers on climate change in Shebedino Woreda

Source:-Household survey (2021)

The result for rainfall (Table8) shows a similar pattern across the two agro-
ecological zones. Majority of the farmers in the two agro-ecological zones; Woina-
Dega (80.25%), and Dega (76%) said that rainfall had decreased over the years. Also,
6.24% and 11% of the farmers perceived increase in rainfall for Woina-Dega and
Dega, respectively. Also, 33.18% of the farmers in the Woina-Dega, and Dega (14.2%)
said that there had been change in the timing of rains. Moreover, about 45.12 and
30.12% of Woina-Dega and Dega farmers noticed uneven distribution of rainfall,
respectively, while only 7.4 and 13.1% of the respondents in the Woina-Dega, and

Dega said no change in rainfall.

Results (Table 8) indicate that significant number of farmers in the two agro-
ecological zones; Woina-dega (77.13%), and Dega (70%) said that temperature has

increased over the 30 years. By contrast, 18.72%, and 10.3% of farmers in Dega, and
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Woina Dega respectively said that temperature has decreased. Also about 46.5 and
30.13 Farmers in Dega, and Woina Dega agro-ecological zones known temperature
change has altered. Findings also indicated that heat from high temperature which
can destroy field crops and animals as reminded by farmers in Woina-dega(51%)
and Dega (40.3%) agro-ecological zones, respectively.

Furthermore farmers had continued to indicate that due to climate change:
extended dry season lead to drought (18.1 and 9.2%), dry spell frequency increased
(39 and 17.1%), increase in pests and disease infestation as a result of high
humidity (29.15 and 26.4%), heavy wind which can affect the field crop (22.3 and
29.1%), drying of rivers and streams(14 and 21.5%), and distortion and destruction
of wildlife ecosystems(11 and 16.2%) as a result of deforestation in both Woina-
dega and Dega agro-ecological zones. From the above it suggests that the farmers

are perceptive to climate change which is a basic precondition for adaptation.
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Table8: Perception of climate change by agro-ecological zones (% of respondents)

Climatic variability and change Midland land(Woina- Highland(Dega):
Dega):N=102*

N=43*

(%) (%)
Rainfall
Increased rainfall 6.24 11.0
Decreased rainfall 80.25 76
Change in timing of rains 33.18 14.2
Uneven distribution of rainfall 45.12 30.6
No changes in rainfall 7.4 13.1
Change in frequency of floods 20.5 32.3
Temperature % %
Increased temperature 7713 70.0
Decreased temperature 10.3 18.72
Altered temperature change 30.13 46.5
Heat from high temperature which 51.0 40.3
can destroy field crops and
animals
Others % %
Shift of season 19.2 30.1
Prolonged dry season that can 18.1 9.2

lead to drought
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Dry spell frequency increased 39.0 17.1

Prevalence of pests and disease 29.15 26.4
infestation

Heavy wind which can affect the 22.3 29.1
field crop

Decrease in pouring potential of 14.0 21.5

rivers and streams

Distortion and destruction of 11.0 16.2
wildlife ecosystems as a result of
deforestation

NB:* /mplies multiple responses are possible by each HHs on different attributes of
climate change indicator.

Source: Household survey result (2021)
More over regarding climate change the focus group discussion highlighted that:
“The temperature and the climate got hotter over the years. The outside
temperature has increased. Until we come inside our home it is very unfavorable. /t
used to be very cool and comfiortable in the past, it is totally incomparable with now.
Now there is high temperature. The temperature has increased and the rain is rare

on this time.

The farmers perceived the increasing temperature as uncomfortable to their
livelihood, but they also understood the impact of high temperature on their yields

and mentioned that it composed a physical stress to their crops and animals.

The temperature is not only a problem for people but also for the animals. The
animals have to live in the house as well because they cannot control the

temperature change. And there is not enough grass, so they need to live in the
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home where there is shade.

Now the rainfall it is very low compared to the past so this year is special (because
the rain started earlier). By April 02 many of the farmers have already planted maize,
when in the recent past years we used to warit until May 15 to plant maize, because
the rain would start then. The rain has started early this year, like in the old days.
People are surprised because the wet season has started early this year. It has not

been the case in the short past.

In years where the rain had started /ate the yield would be less due to water stress
in the early stages of the crop. In years where the rainy season had stopped early
the crops would not grow fully and therefore similarly result in a lower yield: If the
rain comes /late it /s very dangerous and it exposes us to poverty and also drought.
/f the rain season comes on time all the farmers will plant on time, harvest on time

and do all the things on time. So it is very good for the rain to come in time.

Interestingly, many of the farmers explained that this year was special compared to
the recent years, since the rain had started very early this year. They therefore
hoped that this meant a shift back to the precipitation pattern they knew from the

old days:

‘In the old days the climate used to be very farmable and comfortable. The wet
season used to be very long. This year we are getting a good start of the wet
season, the same like in old days, but in the previous years the weather and climate

was very bad.
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Compared to the last three or five years this year is better and the wet season is
coming earlier, that is good for the crops. In the past three or five years there hasn't

been this kind of weather.”

This is in agreement with the household perception regarding increased
temperature and decreased rainfall reported in Ethiopia and other countries (Addisu
et al, 2016; Weldegebriel and Prowse, 2017; Tadesse et a/, 2017; Deressa et al,
2011). In our case, the proportion of farmers who perceived increasing temperature
and decreasing rainfall is slightly different compared to studies in Ethiopia and
other countries, being influenced by factors affecting their level of perception in
general and the type of meteorological data (station vs. gridded data) and climate

data availability (longer vs. shorter time period) in particular.

4.3. Climate Change Impact on Farming and Related Activities

The finding verified that climate change has harmed farming activities negatively in
Shebedino woreda (Table9). The majority of farmers in Woina-Dega and Dega agro-
ecologies indicated that climate change has resulted in reduction of livestock
productivity (63.5 and 50.4%), low crop productivity (55 and 42.2%), less
pasture/grass for livestock (52.43 and 55.1%) and crop failure (45.2 and 47.56%).
Furthermore the farmers from their farming and life experience indicated that due
to climate change: competition for fertile land (43 and 39.45%), increasing scarcity
of natural resources (change in forest and biodiversity) (37.5 and 19.2%),
abandonment of traditional activities (34.2 and 20.3%), loss of income (32.3 and

54.05%), change in water availability for crop and livestock (30.15 and 17.25%), and
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increase rural-urban migration (29.2 and 44.34%).

Similarly, Tesso et a/ (2012) documented perceived impacts of climate change
among AEZs in North Shewa, Ethiopia. Hence, farmers’ perception of the climate-
induced impacts over years is indicative of Ethiopia’s vulnerability to climate change
and variability. Thus, studies recognized that Ethiopia suffers from problems
associated with high rainfall variability (Degefu et a/, 2017). Specifically, Amsalu
and Adem (2009) show that climate change has both direct and indirect impacts on
the occurrence and spread of pests and diseases. The impacts of climate change
on smallholder agriculture are likely to intensify in future years, as climate models
project rising temperatures, more erratic rainfall, and a potential increase in the
intensity and/or frequency of extreme weather events (Magrin ez a/,2007; Imbach et

al, 2017). Moreover, extracts from qualitative information supports the changes in

the climate parameters and the corresponding impacts over the last two decades

as follows:

‘Before 2000s, the area was very green and we had adequate pasture for the
cattle. Now, there /s no grass for grazing, and there is a movement in search of
grass. Since 2000s, we have witnessed a decrease in rainfall and an increase in
temperature warming. The rivers have decreased flow potential, and the vegetation
cover has been declining. Where there is irrigation, production of crops /s good.”
(Focus Group Discussion in midland (woina-dega) AEZ, December 2020). The key
informant interview as verifies that there were also agro ecology based differences

in the percent of farmers reporting different climate change impacts and the
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severity of these impacts.

In line with this (IPCC, 2014, Megersa et a/, 2014, Ogalleh et a/, 2012; UNFPA et al,
2011 and WFP, (2012) indicated that climate change impact on production affects
intra and inter-household social networks and arrangements, which are vital forms
of food security practices (Article 4). These includes high temperatures are often
associated with drought while increase in temperature is expected to reduce crop
yields and increase levels of food insecurity. Similarly the traditional animal sharing
is affected due to a climate change impact on livestock production. Moreover, the
farmer’s participation in social activities is affected because of climate change
impacts on production and incomes. A study shows that climate change affects
health, food security, employment, incomes and livelihoods, education, housing,

poverty and mobility—either directly or indirectly.

61



Table9 Farmer’s response of climate change impact on farming activities based on

agro-ecological-zones in study area

“Climate change impacts Respondents who experienced the impacts of CC
(NHH=145) in %

Mid-land(Woina- Highland(Dega):
Dega):N=102

N=43
Crop failure 452 47.56
Crop productivity decreased 55.1 42.2
Reduction of livestock 63.5 50.4
productivity
less pasture/grass for 52.43 55.1
livestock
Change in water availability 30.15 17.25
for crop and livestock
Competition for fertile land 43 39.45
Abandonment of traditional 34.2 20.3
activities
Increasing scarcity of 37.5 19.2
natural resources(change in
forest and biodiversity)
Loss of income 32.3 54.05
Increase rural-urban 29.2 44.34
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migration

Note * that 700 percent was not put underneath since all respondents perceived the impacts of CC in
different extents.

Source: Analyzed from household survey (2021)

4.4 Adaptation Strategies Used By Smallholder Farmers

The analysis of adaptation strategies in response to climate change made by
respondents across the agro-ecological zones were revealed in Table 10.
Households reported that they have used more than one type of adaptation
strategies. This implies that a single strategy is not adequate in adapting to the
impact of climate change as combination of several strategies is likely to be more
effective than a single strategy. Results showed that the major adaptation method
adopted by farmers across the agro-ecological zones was using drought tolerant
crop varieties/livestock species. This was observed to have the highest percentage
in both agro-ecological zones, that is, Woina-Dega (70.1%), and Dega (61.4%).
Similarly, change in livestock variety (herd diversification) (49.25 and 57.3%), crop
diversification (42.03 and 25.1%), agroforestry as farming system which comprises:
crop, livestock production and tree planting(41.2 and 36.45%), implementing soil
and water conservation (40.15 and 33.2%) ,engaging in off-farm and non-farm
activities(34.4 and 37.3%) , using irrigation (29.4 and 4.5%) and changed land-use
practices such as crop rotation, and shifting cultivation (19.3 and 10.1%) were also
the important adaptation strategies used by farmers in these agro-ecological zones

of Woina-Dega, and Dega.

The result reveals that among these adaptation strategies used by farmers such as
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using drought tolerant crop varieties/livestock species, crop diversification,
agroforestry, implementing soil and water conservation and irrigation were widely
practiced in Woina-Dega than Dega. However, adaptation strategies such as herd
diversification, engaging in off and non-farm activities were more pronounced and/
or used by farmers in Dega agro-ecology in Shebedino woreda.

Few of the maize farmers report no changes in agricultural practice across the two
agro-ecological zones; woina-Dega (3.3%), and Dega (2.1%). This implies that every
respondent across the agro-ecological zones have made at least one adaptation.
These adaptation strategies have been widely in use in Ethiopia for a long period of
time in response to historic climate change (Legesse et a/, 2013; Deressa et al,
2009; Tessema et a/, 2013). But it is not required to link all of these strategies
directly to reduce climate change impacts (Ayal and Leal, 2017). For instance, the
aim of adoption of new crop varieties might be to increase production and
household income. The subject of adaptations and adaptive capacity of farmers is
subject to various debates. For example, acknowledging that different regions and
areas exhibit varying degrees of temporal variability (Di Falco ef a/, 2011), means
that different areas may require different appropriate adaptations be fitting the
locals. Orlove et a/, 2010; Eignenauer (2004) argues that scientists and planners
often place emphasis on the extrapolation from one set of coping and adaptation
practices, rather than taking lessons from the variability and diversity of farmers’
coping and adaptation practices. Policies and development oriented programs
stand to succeed in enhancing adaptive capacity of the vulnerable farmers if they

support and implement adaptation strategies that are currently being practiced by
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farmers (Kotir, 2011). The local knowledge of woina-dega and Dega farmers in
Shebedino woreda is fundamental to enhancing the adaptive capacities of these
vulnerable farmers, who show differences in preferences for adapting. Ideas seen in
the context of existing practices of farmers can be easily accepted and embraced
by farmers. Since farmers use their perceptions to make decisions on coping and
adapting, through local knowledge, policy makers can understand what
smallholders perceive and adapt to, before they design policies on how best to
prepare and respond to climatic variability. Adaptation policies that integrate
farmers’ knowledge will improve smallholders’ agriculture through promotion of

farmer friendly adaptations.

Table10 Farmer’s adaptation to climate change by agro-ecological zones (% of
respondents)

Adaptation strategies Percentage of respondents who used various
adaptation measures against CC (NHH=145
)
Midland(Woina- Highland(Dega):
Dega):N=102*
N=43*
Change land use practices 19.3 10.1
Implementing soil and 40.15 33.2

water conservation
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Change in livestock 49.25 57.3
variety(Livestock

diversification)

Use of drought tolerant 70.1 61.4
crop varieties and livestock

species

Crop diversification 42.03 25.1
Using irrigation 294 4.5
Agroforestry 41.2 36.45
Engaging in off-farm and 34.4 37.3
non-farm activities

No adaptation strategy 3.3 2.1
used

NB:* implicates multiple responses are possible

Source: Household survey (2021)

The results in Table11 show that although diverse climate change adaptation
strategies exist in the area, the farmers were not practicing them to their full
potential due to constraints. The major constraint was the low adoption of farm
technology. About 17% of the respondents reported a low adoption of improved
farm technology as the major constraint to adaptation to climate change (Table11).
This was followed by shortage of labor, lack of access to information through mass
media, shortage of farm implements, and financial constraints, respectively. Lack of
sufficient money hindered farmers from getting the necessary agricultural inputs.

Also the farmers did not have sufficient family labor and were not able to employ
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laborers. Shortage of farmland has been associated with the limited capacity of

farmer to intensify their agricultural production.

Table11 Farmers’ primary constraints to adapting to the changing climate

List of constraints Respondents
in %(n=145)
Lack of accurate climate forecasting information 9
Shortage of necessary farm inputs 13
Poor potential for irrigation 11
Shortage of labor implement for adaptation 14
Inadequate contact with extension 5
personnel
Shortage of necessary farm inputs 13
Shortage of farm land 7
Low adoption of farm technology 17
Shortage of income 11

Source: Survey result (2021)

4.5 Determinants of Farmers’ Choices of Adaptation Strategies to Climate

Change

A MNL model was employed to estimate the determinants of farmers’ choices of
adaptation practices to reduce the impact of climate change. In this analysis,

“change land use practices” was used as base category. The likelihood ratio
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statistics indicated by the Chi-square test were found to be significant (Table 12).
Then the model was tested for the validity of the independence of irrelevant
alternatives using assumptions by Hausman specification test procedure. The use
of the MNL model specification was found to be appropriate, and model has been
used previously by different studies to estimate the determinants of climate change
adaptation options by smallholder farmers (Deressa et a/, 2009; Hassan and
Nhemachena, 2008; Di-Falco, 2011; Negash, 2011). The problem of multicolinearity
among the explanatory variables was tested using variance inflection factor and
Contingency Coefficient for continuous and dummy explanatory variables,
respectively. In both cases, no problem of multicolinearity was detected. Hence, the
parameter estimates of the MNL model were used to provide the direction of the
effect of the independent variables on the dependent (response) variable, whereas
estimates represent neither the actual magnitude of change nor the probabilities
(Table12). The marginal effects of marginal probabilities are a function of
probabilities and measures expected to change within the probabilities. Particularly,
adaptation choices are made by changing the independent variable from the mean
(Greene, 2000). In the following section, only the variables that were statistically
significant at less than or equal to 10% probability levels are interpreted and

discussed (Table12).
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Table12: Multinomial logit marginal results of factors affecting farmers’ adaptation

decisions to climate change

EXP.Variable Crpdivn ~ Herdivn  Drtclvs  Swc Enoffnfm  Usirr
s

Marginal Marginal Marginal Marginal Marginal  Marginal

Coeff. Coeff. Coeff. Coeff. Coeff. Coeff.
Sex -.046 .024 27%* -.118* .046 - 146%**
Age .002 .0017 -.0025* .0028* -.0002 -.0013
Education .0005 .005 -.013 -.008 .019* 011
Familysize .003 .003 -031** 005 -.011 .018*
Farmsize .053* -.144 .029 -.144 -.018 -.046
Livestock -0372%*  .0373** .0009 .022 .0012 .026
Extension .688* .180%** -.141 247 -.060 -.094
Credit -.129* .056 .087 .078 .035 216%*
FAREXP .0013 .004 .001 -.004 -.001 -.001
CCIN -.013 -.062 .045 148%* -.045 .030
Market 011 -.057* .006 -.022 .034 .0008
Anninc -.030 .053 -.076 .030 -.033 .084

Number of obs 145
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LR chi2(72)

379.68
Prob > chi2

0.0000
Log likelihood = -88.615864

Pseudo R> = 0.6818

NB: Asterisks*, **, and *** notifies significant at 10, 5 and 1% probability level
Crpdivn. Crop diversification

Herdivn. Herd (livestock) diversification

Drtclvs . Drought tolerant crop varieties and livestock species

Swe: Soill and water conservation

Enoffnfm. Engaging in off farm and non-farm activities

Usirr: Using irrigation

CCIN:.Climate Change Information

Source: MNL model result computed by STATA 14.2

The outcome of marginal MNL model result (Table 12) revealed that sex, education
level of the household head, family size, farming experience, age, land size,
livestock ownership, acquisition of credit service , extension visit, climate change
information, distance from market, and knowledge of adaptation options are
significantly determined farmers’ adaptation decision to experienced impacts of
climate change. Each of the significant variables elaborated above were discussed

as follows:

Sex of the household head: Based on the result of the MNL model, sex of the

household head has a significant and negative influence on the use of irrigation and
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the use of SWC practice as an adaptation strategy. However the sex of the
household head affects use drought tolerant crop varieties and livestock species
positively. This means that being female than male in the household head
decreases the probability of using irrigation and soil and water conservation by 14.6
and 11.8% at 5 and 10% significant level. It implies that female headed households
are less likely to use irrigation and SWC practice than male headed households
while male headed households are more likely to use drought tolerant crop varieties
and livestock species than female headed households to adapt to climate change
due to males were enriching long-term farming experience. The FGD members also
indicated that irrigation practices are commonly undertaken near home that
females are more readily responsible by investing their labor. The other reason is
the labour demanding nature of SWC practices and male are usually involved in
laborious activities as compared to females. In addition, female headed households
have limited access to inputs and institutions as a result of traditional social
barriers. Males are highly engaged in farm activities than females and have better
farm experience and information in the study area. The result is supported by
Temesgen ef a/. (2009) that found male headed households adopt SWC practices
more readily than female headed households. Male headed households were 9%
more likely to conserve soil. However, it is contrary to Nhemachena and Hassan
(2007) which found that female-headed households are more likely to take up SWC
practices than male-headed households. It is also contrary to Temesgen et a/
(2009) and Abrham et a/ (2017) which noted that males are more likely to plant

trees to adapt climate change.
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Age: The age of the household head was found to have an inverse relationship with
drought tolerant crop varieties and livestock species strategy. The finding(Table12)
indicates that the more aged farmers decreases the probability of farmers use of
using drought tolerant crop varieties and livestock species strategy by 0.25% at 10%
significant level. Thus, the farmers with more productive age groups are more
interested in drought tolerant crop varieties and livestock species strategy than the
youngsters and older ones. Contrary to this if the age of farmers increased by one
year the probability of using soil and water conservation increased by 0.28% at 10%
significant level. Since farming as any other professions need to accumulate
farming experience including adoption of improved technology, skill and physical
capability, it is decisive in determining the right cropping portfolio. The knowledge,
the skills as well as the physical capability of farmers are likely to increase as their
age increases. However, this tends to decrease after a certain age level. Moreover,
older farmers may be more interested in following traditional methods that are
familiar to them rather than adapting new practices (Acquah, 2011; Quayum & Ali,

2012).

The educational level of household head was found to have positive and significant
relation with the engaging in off farm and non-farm activities as adaptation
strategies. This result showed that education increases the awareness of farmers
about the consequence of climate change on productivity and the benefit of
engaging in off farm and non-farm activities to reduce the impact of climate change.
This finding is in line with the investigation of Deressa ef a/ (2008), Uddin et a/.
(2014) and Zuluaga et a/. (2015)
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Family size:-The model result (Table12) showed that family size has negative and
significant impact on the likelihood of using drought tolerant crop varieties and
livestock species as adaptation strategy to reduce the negative impact of climate
change. The increase in family size by 1(one) the probability of using drought
tolerant crop varieties and livestock species decreased by 3.1% at 1% significance
level. The possible reason for the inverse relationship between family size and using
drought tolerant crop varieties and livestock species is that increase in family size
would increase expenditure for home consumption and creates financial
constraints for other inputs such as improved/drought tolerant crop varieties and
livestock species. This finding is in line with the investigation of Tazeze ef a/ (2012)

and Zuluaga et a/. (2015).

Landholding size: Landholding size significantly and positively affected use of crop
diversification in response to climate change. The bigger the landholding, the more
likely the farmer is to adopt crop diversification by 5.3% at 10 significant level. The
possible reason is that farmers who have bigger farm size have an option to divide
their farm into different enterprises. According to the focus group discussions, they
reach at a consensus that farmers who have a very limited land size could not use
crop diversification. It is mostly because they produce consumption goods on the
farm they have. In addition, the farm of some households with small landholding
may have higher probability of not better suited for use of crop diversification. This
finding agrees with the result found by Nhemachena and Hassan (2007) that noted
an increase in landholding increases the likelihood of using crop diversification in
response to climate change. The result is contrary to Legesse ef a/ (2013) that
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revealed large landholding size decreases the use of irrigation while it is similar with
the same author regarding the positive effect of landholding size on the use of agro-

forestry in response to climate change.

Livestock ownership: Ownership of livestock is also statistically significant and
negatively

associated with crop diversification, but positively and significantly affects
herd/livestock diversification. Farmers who have large number of livestock in
tropical livestock unit are less likely to respond to climate change using crop
diversification as an adaptation strategy. The possible conviction is that since
farmers use traditional way of livestock husbandry system, it competes for land,
time and labor with crop production. Cattles are also likely to destroy terraces and
soil bends. In addition, ownership of large livestock implies the farmer is affluent
and has alternative source of income so that he or she would give less attention for
crop production. Therefore, he or she participated less in crop diversification and
diversifies more herd/livestock. This result is contrary to the work of Abrham et a/
(2017) which revealed that owning large number of livestock in tropical unit

increase farmers" likelihood of using SWC practices.

Access to credit: The MNL model of marginal result (Table12) revealed that
farmer"s access to credit has statistically significant negative effect on using of
crop diversification and positive effect of using irrigation. The result showed that
having access to credit decreases and increases the propensity of farmers to use

crop diversification and using irrigation by 12.9% and 21.6% at 10 and 5%
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significance level as adaptation strategies in response to climate change. This is
due to the fact that access to affordable credit mitigates the financial limitation of
the farmer and increases their ability to meet transaction costs associated with the
various adaptation options they might want to take than merely crop diversification.
It enables farmers to change their management practices in response to changing
climatic factors and to buy fertilizers, seedlings, drought tolerant varieties, irrigation
technologies like water pumps and other inputs to smoothening production and
reduce the negative impact of climate change.This result is contrary supported by
Gadédjisso-Tossou (2015) that found farmers who have access to credit are more
likely to adopt crop diversification. It is also consistent with the work of
Nhemachena and Hassan (2007) that strongly advocated the positive effect of
access to credit on the probability of adopting irrigation, SWC practices, adjusting
planting date, and using different crop variety in response to climate change by
strengthening their financial capacity. Besides, it is in line with Temesgen et a/.
(2009) that confirmed access to credit increases the probability of using irrigation,

SWC practices, and adjusting planting date in response to climate change.

Extension visit: Extension visit was found to be statistically significant and
positively related to crop diversification and herd diversification. This implied that
having access to extension visit increases the probability of crop diversification and
herd diversification by 68.8 and 18% at 10 and 5% significant level. Conceivably, the
reason is that extension visit helps farmers to get informed about contemporary
climate related issues and plays a crucial role in improving farmers" knowledge
about best adaptation practices to the change in climate. Hence, it enables farmers
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to make decision based on substantial information. More specifically, it informs
farmers when to sow and what variety to use in response to climate change. In line
with this finding, the study by Temesgen et a/ (2009) showed that extension service
increases the chance of using crop diversification and herd diversification in
response to climate change. In addition, Abid et a/ (2015), Gebru et a/ (2015) and
Aemro et a/. (2012) also confirmed that extension visit enhances the likelihood of

using improved variety.

Access to climate information: Access to climate information significantly and
positively affected using of soil and water conservation. Those farmers who have
information on climate change the probability of using soil and water conservation
increases by 14.8% at 5% significance level. Farmers who have access to climate
related information from different media like radio and television have a higher
probability of using soil and water conservation as an adaptation strategy in
response to climate change. Most likely, the reason is that access to climate
information permits to perceive the change and choose appropriate strategies in
response to climate change. Climate information notifies the situation of the
existing climatic conditions to enable the farmers to use alternative adaptation
strategies like drought tolerant variety and irrigation. The result is found to be the
same with Gadédjisso-Tossou (2015) and Temesgen et al. (2009) which asserted
that access to climate information increases the likelihood of using short season
and improved variety in response to climate change. It is also supported by Gebru e
al. (2015) that confirmed access to climate information increases the use of soil
and water conservation. From the focus group discussion, extension personel is the
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major source from which farmers obtain climate related information.

CHAPTER FIVE: CONCLUSIONS AND RECOMMENDATIONS

5.1. Summary and Conclusions

This study dealt with analysis of small holder farmers’ adaptation to climate change
in Shebedino Woreda of Sidama national regional state. Cross-sectional survey data
collected from 145 respondents. To answer the questions of what is the level of
perception of farmers and the major adaptation strategies to climate change and

their determining factors.

Descriptive statistics was used to analyze farmers" perception to climate change
and adaptation strategies, and multinomial logistic regression of econometric
model was used to analyze factors affecting farmers use of adaptation strategies

to climate change.

It was found in the investigation that smallholder farmers’ in the study area were

77



able to

recognize there was change in state of climate in their locality for over long period
of years. The finding elaborated to conclude existence of climate change in
Shebedino woreda was decrease in amount of rainfall, increasing temperature,
extended dry season lead to drought, increased dry spell frequency, pests and
disease infestation as a result of high humidity, heavy wind which can affect the
field crop, decreasing pouring potential of rivers and streams, and distortion and
destruction of wildlife ecosystems as a result of deforestation in both Woina-dega
and Dega agro-ecological zones. Smallholder farmers in both landscapes (agro
ecology) were exposed to different types of climatic stresses, with some farmers
being most affected by droughts and others struggling with the impacts of
excessive rainfall or floods. This change in state of climate has resulted in
reduction of livestock productivity, low crop productivity, less pasture/grass for
livestock and crop failure for the farmers of Woina-dega and Dega agroecological
zones. Furthermore the farmers from their farming and life experience indicated
that due to climate change: competition for fertile land, increasing scarcity of
natural resources (change in forest and biodiversity), abandonment of traditional
activities, loss of income, change in water availability for crop and livestock, and
increase rural-urban migration. The findings deducts that the existence of climate
change and its effects felt differently in both agro-ecological zones of Shebedino
woreda because the natural and social systems of different geographical areas are
heterogeneous, local knowledge can be a critical ingredient to solving local

problems because it is time specific, area specific and culturally acceptable.
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The smallholder farmers are trying to adapt the perceived impacts of climate
change through the use of drought tolerant crop varieties/livestock species, change
in livestock variety (herd diversification),change in crop diversity ,agroforestry,
implementing soil and water conservation, engaging in off-farm and non-farm
activities, using irrigation and changed land-use practices such as crop rotation, and
shifting cultivation were the important adaptation strategies used by farmers in
Woina-Dega, and Dega agro-ecological zones of Shebedino woreda. The study
concluded that smallholder farmers perceived climate change to be happening and
reported climate change impacts, farmers varied in the impacts they experienced,

their use of adaptation strategies, and their adaptation needs.

The finding of this study concluded that farmers’ capacity to choose effective
adaptation options is influenced by sex, age, family size, farm size, livestock holding,
access to credit support, extension service, and information related to climate
change were critical factors to be take into account in order to enhance adaptation

capacity of the small holder farmers of Shebedino woreda in Sidama region.

5.2 Recommendation
Based on the finding of the study, the following intervention measures are
recommended so as to enhance resilience and adaptive capacity of the smallholder

farmers. These measures include;

e In order to solve the problem of climate change at first building resilience among
the smallholder farmers in collaborating with local government by fostering

climate resilient green economy followed by individual contact method through
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trained extension agents, and campaign of local weather forecast information
and how to use modern agricultural technologies is imperative to increase and/or

enhance adaptive capacity of the farmers.

There is a need to encourage local farmers to get engaged in non-farm jobs and
various occupations which may be under taken low capital such as bee keeping,
poultry and other off farm activates other than agriculture is worthwhile to

resilience.

The local and federal government should preferably enhance adaptation
amongst others through giving education, training on improved technology
adoption, and infrastructure facilities. They should also invest more in
investigation of new suitable seed varieties and distribute this to farmers.
Investigation in a drought warning system would also be positive, and if such a
system are put in place in the future this would be

very valuable for the farmers. Thus, endure adaptation strategies that are
accessible for smallholder farmers and fit their agro ecological and

socioeconomic contexts that affect adaptation practice.

Inorder to minimize the effects of climate change, agricultural extension services,
up to date climatic information, training of improved farm technology adoption,
subsidize inputs and infrastructural building should be enhanced to sensitize
farmers about climate change thus improving their perception and adaptation

strategies.
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The present investigation was confined to three kebeles of Shebedino woreda.
The study needs to be replicated in large sample covering all the major potential
areas in the woreda it may provide a clear direction for future strategies and for
development planning and adaptation management programs in different
ecological zones so that the inference drawn can be generalized to a greater

extent.
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Appendices
HAWASSA UNIVERSITY
SCHOOL OF GRADUATE STUDIES COLLEGE OF AGRIICULTURE
FUCALITY OF ENVIRONMENT, GENDER AND DEVELOPMENT STUDIES
QUESTIONNAIRE FOR HOUSEHOLD HEADS

My name is Degefu Dafursa, MSc student at Hawassa University, College of Agriculture.
| am conducting a research concerning smallholder farmers’ perceptions and
adaptation strategies to climate change: the case of Shebedino Woreda, Sidama
National Regional State. Hence, your opinion and perception will help me in this regard.
Dear Respondents: The main objective of this questionnaire is to understand farmer’s
perspectives on climate change impacts on the area, small holder farmer’s adaptation
measures and determine factors that influence farmer's choice of adaptation in
response to climate change in your area. This type of local level study is important for
planners as well as decision makers at different level. Therefore, the information that
you provide is believed to help the concerned bodies in understanding Vulnerability and
adaptation strategies on climate change.

Hence, taking the above objectives into consideration, you are kindly asked to provide

the appropriate answer for the following questions.

General Information
Kebele:

Respondent’s Name:

Date of Interview:
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Enumerator’'s Name;

Socio economic characteristics of households
1.1 Sex of household head (1) Male (0) Female
1.2 Age of household head inyears_
1.3 Number of family in household___

1.4 Education level of household head, a) illiterate, b) primary education, c) secondary
education, d) certificate

1.5 Primary activity of household members: 1= livestock production, 2 = crop production,
3= mixed farming, 4 informal trade, 5= formal employment, 6= others specify

1.6 Farming experience in years__

1.7. How much your farm size is if you have any?

a) <0.5ha, b) 0.5-1 ha,c) 1-2 ha,d) 2-3 ha,e) >4 ha
1.8 Major crops grown and production trends (bags) by the household per acre per year
per crop for the good and bad years? The crops listed above are ones that will be
explained in the table below. 2019/2020?

Crop type Total harvested Amount of land Production per year
(ga) Cultivated(Acres) | (Bags/quintal)
Good year | Bad year

Haricot bean
Maize

Coffee
Vegetables
Fruits
Enset/proauc
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ls

Chat

Potato
Sweet potato
Teff

Others

1.8.1 How can you evaluate your household’s crop production and incomes before 20
years?

1.No change 2. Decreasing 3. Increasing

1.8.2 Do you mainly produce for either cash or subsistence? And do you have any
specific cash crop or do you sell the surplus that you produced for your own use?
A. Subsistence [ ], B. Cash [], C. Selling the surplus []

Livestock Production
1.9 Do you own livestock? 1 = yes, 0 = no. If yes, why do you keep livestock?

19.1 If no, why don't own
[IVESTOCK?. ..ottt ettt ettt e e e eaeanaa

Livestock asset holding

Mark X’ on the type and number of livestock you owned

Livestock type Livestock number How many are
Juvenile | Sub Adults
s adults

Cows

Calves

Heifers

Oxen
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Bull calves

Sheep

Goat

Poultry

Horses

Donkeys

Mules

Trend of livestock herd number since 1990 E.C, Mark “X”

Types of animal

Trend of livestock numbers, mark ‘X’ under|

the column

Increase| No change

Decrease

Cows

Calves

Heifers

Oxen

Bull calves

Sheep

Goat

Poultry

Horses

Donkeys

Mules

1.9.2 What problems
are you facing in
livestock production?

Problem

Severity (1 = very severe, 2 = moderately severe, 3 = not

severe)

Diseases

Low yields

Poor market access

Low market prices

Poor breeds

Feed shortage,

101



Land shortage,

Grazing lands
conflict

Drought

Others specify

INSTITUTIONAL SUPPORT

1. Do you have a credit access? 1. Yes 0. No

2. Did you look for credit last two season? 1. Yes 0. No

3. If no, why? 1. Self-sufficient 2. Credit service unavailable 3. Credit requires collateral
which

| can’t provide 4. Others

4. If yes to Q. 1, did you receive any credit in your surrounding? 1. Yes 0. No

. Have you ever taken credit to use it to adapt to climate change 1. Yes 0. No.

A O

.If yesin Q 5, for what adaptation mechanism?

. To buy food for the family and the livestock

. To buy resistant crop varieties and livestock species
. To conserve water and soil

. To buy irrigation equipment’s

. To be engaged in alternative income activities

. Other, specify

. Have you ever got extension service? 1. Yes 0. No

0o N 0 o O T T o

. If yes to Q 7, on average how many times you have contacted the extension workers
within the year (2019/20)?

9. Have you ever been advised by any development agent about the impact of climate

change and means of adaptation strategies? 1. Yes 0. No
10. If your response is yes for Q 7, on average how often the extension agent visits you
or

you visit him?

11. Have you received training on adaptation mechanisms to climate change? 1. Yes 0.
No
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12. If yes in Q11, on which adaptation mechanism?

13. If yes in Q10, do you think the training was helpful for your practical problem? 1. Yes
2.No

14. If No to Q11, why?
15. How far you should travel to get the nearest market center to sell your products and
buy the

necessary items? km.

16. Have you ever used the traditional information exchange methods to communicate
and

share experience in your community? 1. Yes 0. No

17. If yes to Q 16, identify frequently used methods in the community.
18. Have you ever got any information about forecasted weather condition? 1. Yes 0. No
19. If yes in Q 18, what was your source of information?

a. Listen from radio/mass media b. Owen experience c. Listen from other farmers

d. Training and Workshop e. Extension Agent f. Others specify

20. Do you think that governmental and non-governmental agencies are aware about
climate

change problems and gave enough considerations? 1. Yes 0. No

21. If your response yes to Q20, How does they support you?

a. Provision of climate related information

b. Financial support (Credit,)

c. Provision of training on adaptation strategies

d. Provision of climate friendly technologies

e. Community mobilization on soil and water conservation

f. Others (specify)
7.1f noto Q.1, why?

1. Not needed credit 2. Lack of access to credit 3. Interest rate is very high

4. Fear of credit 5. Bureaucracy of paper work 6. Others,

Climate change trends and perceptions

2.1 Have you experienced change in climate in your area? 1= Yes, 0= No.
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2.2 What indicators are there to show that there is climate change occurring in this area?

Climate change events Yes No

Too much rainfall

Little rainfall

Late rainfall onset

Early rainfall cessation

Late rainfall cessation

Drought

Floods

Early rainfall onset

Hailstorms

New diseases: be it crop or
livestock (example??)

New pests (example???)

Others specify

The effect of climate variability and change
1. Tell me about your experiences of the effects of climate variability and change

(Probe: make sure that the interviewee discusses how the change affected their
livelihoods/crop and livestock production)

2. What are the biggest climate-related hazards you faced?
3. How are these hazards likely to change over time as a result of climate change?
4. How do you withstand the effects of climate variability and change?

ADAPTATION STRATEGY TO CLIMATE CHANGE
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1.Have you ever used any adaptation strategy to resist climate change? 1. Yes 0. No
2. If yes for Q1, Which adaptation strategy you used to resist the climate change?

a. Adjusting planting date, d. Irrigation

b. Changing crop varieties and livestock species e. Crop diversification

c. Water and soil conservation practice, f. engaging in alternative income activities
g. Others specify
3. If no adaptation method used, why?
4. |dentify any precautionary measures you have taken to overcome the side effect of
climate

change?

a. Sell of food grain b. Livestock and its product sale c. Mobility d. Saving money

e. Others (specify)

5. How have the adaptation strategies to climate change and variability influenced the
agricultural production at your farm?

6. Did the adaptation strategies to climate change and variability help you to attain food
security? If yes or no, how?

Questionnaire for focus group discussion (FGD)

1. Statistical information on land use and farming system/ cropping pattern, and
household size

2. What is the agro-ecology of your peasant association (village)? Explain the present
weather (environmental) condition in your locality. Local names and percentage share
of each (if more than one type),

Is there any form of climate change in your kebele? What is your observation on the
climatic (temperature and rainfall) condition in your area? Over the past 20 years by
each type

4. Are the temperature and rainfall distribution and intensity changing? If yes how?

5. What are the main climatic shocks (hazards) affecting livelihood in your locality? In
the order of priority

6. Who is more vulnerable to the impacts? Why? By the type of hazard and impact
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7. Explain years of extreme climate condition that affect your income in your locality
(drought, flood, storm etc...).

8. What are the major local coping mechanisms (adaptation strategies) used to reduce
the

adverse impacts? Rank (simple or pair-wise) and determine their effectiveness

9. Identify any indigenous crop cultivar, which is now out of production due to climatic
change and variability? By type of climate scenario?

10. Identify any newly appeared crop infestation and diseases in your locality.

11. What is the institutional effort made to reduce future impacts?

12. What do you recommend to be done so as to reduce the adverse effects of climate

change?

Key informant interviews

1. Are you originally from this kebele?

2. In your opinion what is climate change?

3. How would you describe the climate condition over the last three years?

4. Have you seen any long-term changes of temperature and rainfall for the last 20
years? If you say yes, how do you detect, and what is the reason to change?

5. Have you ever faced any climate related impact in your life time? Yes / No If yes, what
type of climatic effect?

6. If your answer for Q4 is yes, did it affect your livestock or/and crop?

7. What extent that has been affected you and/or your family and, how did you adapt the
situation?

8. Have you seen any disease or pest cases on animal and agriculture production? Over
the last 32 years? Yes /No if your answer is yes what the causes were? (Explain)

9. Have you seen changes in the vegetation/forest cover over the last 20 or more years?
(Please explain)

10. What are the general strategies that are undertaken and will be taken to adapt the
impact of  climate adapt on agriculture activities?

11. What are the main challenges/ difficulty to adapt climate change in your locality?

12. What do you recommend to be done to fight towards climate change?
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Appendix 1 Parameter estimates of multinial logit model for climate change adaptation

decision

. mlogit AdPr sex age education

CCIN market Anninc

Iteration O:

Iteration 1:

Iteration 2:

Iteration 3:

Iteration 4:

Iteration 5:

Iteration 6:

Iteration 7:

Iteration 8:

Iteration 9:

log likelihood =
log likelihood =
log likelihood =
log likelihood =
log likelihood =
log likelihood =
log likelihood =
log likelihood =
log likelihood =

log likelihood =

-278.45432

-124.54076

-110.38469

-94.917946

-90.939366

-89.479797

-88.880073

-88.633355

-88.618503

-88.616481

Thank you!

familysize farmsize livestock extension credit FAREXP
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Iteration 10: log likelihood =
Iteration 11: log likelihood =
Iteration 12: log likelihood =

Iteration 13: log likelihood =

-88.616008
-88.615892
-88.615869

-88.615864

Multinomial logistic regression

LR chi2(72)

Prob > chi2

Log likelihood = -88.615864

Number of obs

379.68
0.0000

Pseudo R2

0.6818

145

AdPr

Coef. Std. Err.

P>z [[95% Conf.[Intervall

Change_ land_ use practices

(base outcome)

Crop_diversification

Sex FErevrs 1.7810.076/-16.02482 | 7845779
Age '.11630330‘59343 1.21 [0.228} 1003323 | 4210312
Education 1.098932 809552 [1.36 [0.175/.4877611 |2.685624
Familysize it 1.81 (0.0711-0950337 [2.310646
Farmsize B 11.19(0.232}-36.10457 [8.7622

Livestock e 1.33 0.1831-.9301973 |4.860335
Extension 0017358 0.02 [0.98416324.94 [6458.487
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Credit 20.62501 1190.14]0.02 [0.98612312.007 [2353.257
FAREXP RIS 0.40/0.689)-3598256 |237731

CCIN ey 1.32 |0.186-2.753453 [14.19865
Market R 0.38(0.700/-3.826179 [2.570411
Anninc ) oo 0.05 [0.957]-4.804555 |5.076943
cons AN 0.01(0.993-5771.015 [5716.472
Herd_Livestock__diversification

Sex NS 11.49|0.136-13.56731 [1.848724
Age it 1.26 [0.209]-.0871922 | 3989514
Education il 1.26 0.207]-.5140034 [2.375907
Familysize Noryva 1,65 0.0991-1614011 |1.878715
Farmsize Aoaive 1.35(0.176-37.79758 |6.924341
Livestock 2 ans 2.12 [0.034/2264599 [5.612437
Extension AR 0.03 [0.9742756.822 [2851.584
Credit 19.45199 1190.14 0,02 [0.9872313.179 [2352.083
FAREXP Eped 10.44(0.661}-3257742 | 2065584
CCIN 4.816257 4.09321 [1.18 [0.23913.206286 [12.8388

Market APATA 1.16(0.2441-4.798172 [1.22238

Anninc SO 0.79 0.4292.500723 |5.885861
 cons P 11.59/0.111116.75041 [1.732952
Using_drought_torerant_crop_live

Sex Py 11.25(0.21113.83529 [3.056982
Age 10578799 0.44 [0.660]-.2000757 | 3158356
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1316124

Education oo 1.19 0.2351-.6204468 [2.52405

Familysize 1"6427063688643 2.38 0.017/.2607495 [2.692619
Farmsize R 11.25(0.210}-36.83837 [8.106538
Livestock PO 2.02 |0.043 0851808 |5.62533

Extension e 0.03 [0.97212754.242 [2854.167
Credit B e 0.02 [0.9822306.128 [2359.13

FAREXP ~aeores 10.57/0.571}-3820881 2106335
CCIN Sz 1.64 0.101)-1.382226 |15.60547
Market A 0.35(0.724/:3.761786 [2.613914
Anninc ©217705 2.5380340.09[0.932/5.19216 |4.75675

 cons Ay 2.1000.03527.28545 [;7°%7%*
Soil_and_water_conservation

Sex ) 11.7910.074114.50012 |.6794271
Age e 1.31 (0.1901-.0806775 | 406571

Education st} 1.00 [0.317}-7028562 [2.171484
Familysize 18602819 .509247 [1.69 [0.091|.1378239 [1.858388
Farmsize 15.2381 11.4079211.34[0.182137.59722 [7.121015
Livestock psead) 2.03 |0.042/0971795 [5.481334
Extension Myl 0.03 [0.97512758.679 [2849.728
Credit et 0.02 |0.9871-2313.528 [2351.733
FAREXP Prosel 0.97|0.334}-4046452 | 1375149
CCIN 6.669072 1,65 0.09811.231291 [14.56943

4.030872
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-1.565424

Market 1535028 -1.02(0.308-4.574023 |1.443175
Anninc 1.59286 2.098362 [0.76 (0.448-2.519853 |5.705574
-5.550494
_cons 4503274 -1.23|0.218-14.37675 [3.275762
Engaging_in_off_farm_and_non_f
ar
-4.989934
Sex 4.803712 -1.03(0.301-14.44424 (4.464367
.1030407
Age 1325623 0.78 [0.437|.1567766 |.3628579
Education 1.828297 .852837 [2.14 (0.032/.1567674 |3.499827
Familysize 480359 .7242129 [0.66 [0.507|-.9390723 |1.89979
Farmsize -15.33229 11.6077-1.32|0.187}-38.08296 (7.418379
: 2.831186
Livestock 1.423977 1.99 10.047.0402422 |5.62213
. 46.93562
Extension 1430.743 0.03 [0.974}-2757.269 |2851.14
: 24.27024
Credit 1190.141 0.02 |0.984}-2308.363 [2356.903
-.1653682
FAREXP 1626536 -1.02(0.309[-.4841635 (.153427
4.120711
CCIN 4364482 0.94 |0.345[-4.433517 [12.67494
4197136
Market 1871589 0.22 |0.823-3.248534 14.087961
. -.1861619
Anninc 2 857455 -0.07(0.948}-5.786671 |5.414347
-13.07329
_cons 8244346 -1.59(0.113}-29.23191 [3.085332
using_irrigation_schemes
-8.271594
Sex 4291592 -1.93(0.054}-16.68296 |.1397731
.0719078
Age 1315488 0.55 |0.585[-.1859231 (.3297387
Education 1.28761 .7947257 |1.62 (0.105-.2700237 (2.845244
_ .8778977
Familysize 6269333 1.40 |0.161}-.350869 |2.106664
Farmsize 115.27307 1.33(0.184137.8245 [7.27836

11.50604
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3.136614

Livestock 1.420225 2.21 10.027|.3530233 |[5.920205

Extension 50.3326 1430.743 [0.04 (0.972[-2753.872 |2854.537

Credit 27.948121190.14|0.02 |0.981-2304.683 (2360.579
- 1142375

FAREXP 1530906 -0.75|0.456(-.4142896 .1858147
6.762495

CCIN 4329019 1.56 (0.118-1.722227 |15.24722
-.5402173

Market 1623107 -0.33|0.739-3.721448 (2.641014

Anninc 1.475216 2.48518 (0.59 |0.553-3.395647 |6.346079
-12.37228

_cons 6.870478 -1.80(0.072-25.83817 (1.09361

Source: Computed by STATA 14.2 from Household Survey (2021)

Appendix 2 Marginal effect due to independent variables

. margins,dydx(*)

Average marginal effects

Model VCE

: OIM

Number of obs =

145

dy/dx w.r.t. : sex age education familysize farmsize livestock extension credit FAREXP CCIN
market Anninc

1._predict
2._predict
3._predict
4._predict
5._predict
6._predict

7._predict

: Pr(AdPr== Change_ land _use practices), predict(pr outcome(1))

: Pr(AdPr==Crop_diversification), predict(pr outcome(2))

: Pr(AdPr==Herd_Livestock__diversification), predict(pr outcome(3))

: Pr(AdPr==Using_drought_torerant_crop_live), predict(pr outcome(4))

: Pr(AdPr==Soil_and_water_conservation), predict(pr outcome(5))

: Pr(AdPr==Engaging_in_off_farm_and_non_far), predict(pr outcome(6))

: Pr(AdPr==using_irrigation_schemes), predict(pr outcome(7))

Delta-
method

dy/dx

Std. Err.

P>z [[95% Conf.|Intervall
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Sex

_predict

1 1131604 (D190 l0g3 10167 [:00774% | 2340642
2 L0a60a1 (D197 Logaloaos  [1°%°% |0630272
3 0247242 [977%%7 103210749 1126953 | 1764014
4 1275805 [2°%°%0 004 0.041 | 0050233( 2501377
5 1189474 [0 L 7loos7 [29°0% 0171523
6 oss241 [P lo67 500 [;2%77°° 182014
7 1464000 [V040%8 90700003 273070 0197309
Age

_predict

1 Loozzs22 (P07 stoaor 99998 0013776
2 0022015 [ 2019 4z foass 09910 0052196
3 0017336 2019 a0 jo2za [;2973%% Lonssses
4 10025191 (20799 L1 goloose  [09°1%% |oo00gs
5 0028642 219301176 0.079 000331 | 0060594
6 10002236 [2019%% Lo21loss7  [09%%% 0019007
7 0013045 [0 Logojoszs  [09417% Loo15658
Education

_predict

1 0152325 (212999 L13p219 [09990% 009039
2 0005708 [211%%7 .05 joge1  [0723%° | 0234967
3 0059228 |12 o9 fos2s  [;°17%% 0207139
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.012107

-.037181

4 0134506 |3 1110267 [ 0102804
5 0086792 '3012855 0.680.500 033875 0165167
6 0195487 '7010104 1.93 |0.053 '1'000256 0393535
7 01132 '30”981 0.94 [0.345 ;3'012162 034803

Familysiz

e

_predict

1 0150568 '8007751 1040052 03025 |0001364
2 0037671 '7010032 0.38 [0.707 '6015896 0234307
3 0035025  |.012986 [0.27 [0.787 ;021949 0289546
4 | 0318806 8009504 3.35 (0.001 '6;013251 0505097
5 0054894 f”506 0.48 [0.633 '7'017062 0280416
6 0110358 '50”693 10.94(0.345 '5'033954 011883

7 0185471 f1°755 172 10.085  |0396272|0425331
Farmsize

_predict

1 2702339 '2186740 1.45 |0.148 '2'095770 6362379
2 0532766 031132 [1.71 [0.087 ;3'007740 1142941
3 | 1441586 '8”9478 1.2100.228 '7'378332 10900154
4 029671 '1056920 0.52 [0.603 '3;081950 1411723
5 | 1445306 '3145675 10.99(0.321 ;3'430048 1409876
6 0181189 ;3055346 10.33(0.743 5126596 1090359

7 (0463132 073616 [0.6310.529 190599 0979729
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7 3

Livestock

_predict

1 0502288 '8019678 12.55(0.011 '5'088798 0116592

2 | 0372478 f18623 12.00(0.045 '1'073749 0007465

3 0373133 '1013125 28410004  |0115885(.0630381

4 10009975 '3013964 0.07 0943  |.026372 028367

5 0217984 f13888 1.57 10.117 ;005422 0490192

6 0012079 1008412 [0.14 [0.886 '3;015279 0176951

7 0261595 f16355 1.60 0.110 ;005896 0582154

Extension

_predict
25.2524 i

1 8191889 |7 0.030.974 [ 51505|4867468

2 6884415 ;”'699 3.21 0095  [218.2393/419.6161

3 1800394 25'0001 2010006  [68.41897 1508'7790
31.3829 I

4 1417914 0.000.99 [, (oo [61.36761
16.1102 i

5 247156 |, 0.020.988 [, 4ooo0[31.82264
8.49208 i

6 0603899 |3 0010994 [, 50,[16.58379
29.6920 I

7 0942666 [ 0.000.997  [ig oageq 810113

Credit

_predict

7 3456166 121.0063 [0.0210.987  [41.5172 [40.82597

2 1296764 3068943 1.88(0.060 '7'264802 0054499
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8.54972

3 0569592 [° 0.01/0.995  |16.7002 |16.81412
4 0874888 [2°%1% 02910776 [-°140%* 6890326
5 o78se1 7270100110994 [ oo 12214308
6 0355618 [2*9%%°10.04 0.967  1.62897 [1.700033
7 2167222 [)%7%%%12.02(0.043 | 0065705| 4268738
FAREXP

_predict

1 oo1836  [2°%*"1 076 0.446 00289 | 006562
2 0013031 [2%%%% josgfoseo  [:°%07* 0056807
3 0036136 [°7%7 1220223 [;°9%%%% 0094296
4 0010057 (2929 j0az foee7  [;09%°%% 0055798
5 0047604 [20019% L1sgj0129 019897 0013789
6 0018474 (207120 Log7o3ss  [09°010 0023213
7 10011506 [027%T Lo.azjos77  [:099%%% 0042623
CCIN

_predict

1 1027016 [D0%°%% Ls7lon7 231219 |oosios
2 013277 |050853 [0.260.794  [:11%%*/ | 086393
3 0628217 (007998 L0slo20a [1892%0 |0sas775
4 0453169 [27** j060 o551 [;199%9% 1941268
5 1483202 [2°°771 1048 0.013 | 0311695| 265471
6 10453263 0777 l123lozis 117412 0267601
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.079119

-.124581

7 0304895 |} 039 0700 [ 185561
Market

_predict

1 0275191 '7025993 1.06 10.290 '7'023427 0784659
2 0115599 '1017765 06500515  |.023259 0463789
3 057829 ;3029734 1.94(0.052 '?;”6108 0004503
4 0061104 f18560 0.33 [0.742 '2'030267 0424881
5 0229774 '7028332 10.81(0.417 2078508 0325536
6 0347276 '1028130 1.2310.217 '4020406 0898615
7 0008893 '6020956 0.04 [0.966 5040184 0419634
Anninc

_predict

1 0271057 103601 11.7500.052 097684 0434726
2 0309628 '6042797 10.72(0.469 '5'”4844 052919

3 0532931 '2054662 0.97 [0.330 5053842 160429

4 0761885 ;3052243 1.46(0.145 '7'178584 0262078
5 0303166 f51865 0.58 [0.559 '6071337 1319709
6 0338099 '1046435 10.73(0.467 '1'124821 0572012
7 0844572 '2051427 1.64 10.101 '4016338 1852527

Appendix 3 Contigency variables of dummy variables
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carrelate sex extensian credit CCIM

labs=145)
5ex &xlens-n credit CCIN
e 1.00a4a
axtensian -0.0723 1.0000
cradil 0.0495 0.40a70 1.0000
CCIN -0.1487 0.33a7 0. 4014 (]

Appendix 4 Variance of inflation factors for continuous variables

estal wilf

Variabl e W 1/VIF

Tarmsize 1.140 a.906817

educatian 1. 04 0.940973

FAREXP 1. 046 0.946804

age 1.05§ 0.953014

Anninc 1.075 0.954054

Tama |l ysi1 z& 1.04 0. 965190

vestack 1.013 0.967724

mar ke .02 0.980374
Mean VIF 1.045

Appendix 5 Livestock Category &Tropical unit (TLU)

Livestock category

TLU-equivalent

Calf

Weaned calf

Heifer or Bull

Cows or Oxen

Donkey (young)

Donkey (adult)

Sheep or Goat (adult)
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0.25

0.34

0.75

1.00

0.35

0.70

0.13



Sheep or Goat (young) 0.06
Horse or Mule 1.10

Chicken 0.013

Source: Storck et al. (1991)
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