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ABSTRACT

Climate change is now widely recognized and prasansignificant threat to the word and
humankind. The scientific data analyzed by thergvernmental Panel on Climate Change
(IPCC, 2007) provided strong proof that climatergeis occurring as result of human activity
leading to GHGs emissions in the atmosphere. Wnfately, developing countries contribute
insignificantly to the global warming, though cliteachange projections show that they are
hardest hit in its consequences. Ethiopia is anmbagnost vulnerable to climate change as its
economy base is relied on the agriculture and éxpeing drought and flood because of the
frequent changed patterns in rainfall and tempegatlihe livelihoods of subsistence agro-
pastoralists is vulnerable and hampered by the radveampacts to climate change as they
completely depend on mixed farming and utilizatioh natural resources though locally
exercised adaptation mechanisms to respond to ufgeibs of climate change on which this
study paid attention. On the basis of quantitaéimd qualitative data and the analysis made, this
study analyzed the agro-pastoralists’ knowledge amderstanding and their adaptation

mechanisms to climate change in eight kebeles élK@nd Kore Districts of Oromia Region.

The research result indicated that Extension Wesrkitle media (radio) and training/workshops
organized were main sources of information abowmate change to majority of households
though significant number of respondents have haramation or knowledge about the factors
that may possibly necessitate adaptation to climassmge. Changes in the climate conditions in
the last two decades have caused damages to tlbeesoniomic and environmental fabric of the
Agro-pastoralists. The study findings showed theg majority of the surveyed HHs (78 %)

perceived that they have witnessed long-term clengetemperature and rainfall and an
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increasing trend in the situation of hot times dedreasing trend of rainy times over the past 20
years. Even though the rainfall and temperatura ftatsome months of the reported years were
missed, it has been difficult to observe the trenthe amount during the reported years. But,
unpredictable nature and pattern of rainfall disttion with late start and early cease of rainfall

from usual condition, torrential and less rainfliring the rainy season, prolonged periods of
dry seasons and increased temperatures, were eldsssvmportant threats.

FGD participants witnessed a change in the clinmatéerms of late on-set and shortage of
rainfall than usual in the years 2005/06 and 208,748 well as in 2010/11 there was a prolonged
rainfall pattern at Kofele district which resultéd drastic decline of crops yields, quality and

price of wheat and barley which compelled agroguadists to sell their livestock and lost their

assets.

The data obtained from NMSA had also shown a dsergarend in the amount of rainfall and
temperature. The climate data which showed a deglimend of rainfall was in agreement with
what the surveyed HHs perceived over the past taades. The increase in the maximum
temperature was again in agreement with the sudveg@mmunity members’ perception.
However, the decrease in minimum temperature wagraxy with the perception of the
respondents and with the overall prediction for gemature in the country even though their
claim that the temperature in the area has deatesmsaetimes causing frost and damaging crops

was somewhat acceptable in light of the variabdityhe changes in climate.

The study had revealed that the major factors ¢hlitfor adaptation to climate change were

frequent variations in rainfall patterns or distitions (early or late on-set and cease) associated
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with frost and water logging, deforestation anduraltresources degradation, lack of awareness
and agricultural inputs. It was also disclosed thast respondents had agreed to change crop
varieties and planting date, crop and cattle difyeng), implement soil and water conservation
practices and tree planting, construct water héngegor irrigation and provisional migration,
etc as options that could be applied to respon@tdwhe long-term climate changes. In response
to the changing climate, agro-pastoralists haddtrie adjust their livelihoods through
strengthening already existing farming practicesl actually employed various adaptation
mechanisms like sale of domestic animals, plantiffgrent trees/seedlings, changing variety of
crops, early planting and diversifying crops, resthdeeding amount and time of meals and
temporal migration to other places.

Even if there was differences in responses aborgedgoptions for adaptation and actually
practiced mechanisms, the survey result spelt lmait lack of information/knowledge coupled
with skill/technology and experience limitationack of money and agricultural inputs were the

grave constraints that weaken agro-pastoralistslaidity for adaptation to the changing climate.

The study result had identified the women, childegrd elders, the landless, households with
large families and small farmland as the most walble groups that have been severely affected
by adverse effects of climate change and lack biiigyeto respond to climate change as result of
lack of wealth (land and livestock), empowermeiftgraative productive employment and basic
assets for means of livelihood, food insecuritg, 8he study also discovered that government
and NGOs technical and financial supports in aafasredit and improved agricultural input
supplies, market facility, etc, capacity building terms of awareness creation, education and

training, engaging in forestry development and aail water conservation and access to water
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resources for irrigation development, etc weredcds crucial actions needed to improve their

adaptation mechanisms to climate change.
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CHAPTER I: INTRODUCTION
1.1. Introduction
Global Climate change is a truth now and its advefects are highly pronounced in the world
and humankind, especially the poor, has becomeervalthe. The effect is very much
pronounced and being felt by poor segments of tloeets/ located in the third world countries,
such as, Africa, Asia and Latin America, where ¢élsenomy base is highly dependent on rain-

fed agriculture, with little or no capacity to adap climate changes.

Ethiopia is one of the most vulnerable countriepegiencing drought and flood as a result of
climate variability and change (DCG, 2010). Despite high contribution to the overall
economy, Ethiopia’s agriculture sector is challehfgg many factors, of which climate-related
disasters like drought and flood (often causingife)y are the major ones (Deressa, 2007).
Vulnerability analyses for Ethiopia under climateange (Deressa, 2006) indicated the changes
in rainfall patterns and increasing temperatureexygected to have significant negative impacts
on environment and water resources, crops andtdigles human health and other farming
livelihoods. Smallholder subsistence farmers andtgoalists, especially whose livelihoods
entirely depend on agricultural production andization of natural resources, are likely to be
most vulnerable and bear the burden of adverse dmp@ climate change. The National
Adaptation Programmes of Action (NAPA) process thi@pia identified agriculture as the most
vulnerable sector where smallscale rain-fed sudrsigt farmers and pastoralists are at risk.
National Metereology Service Agency (2001) idertifpotential adaptation measures for coping
to adverse impacts of climate change on crop amssdtiock production, although it could not be

able to indicate the factors that dictate the ahoicadaptation measures.
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The smallholder farming community’s level of undargling on the basic factors of climate
change is still low and there is a need to edueatk inform on available adaptation options
(Training report on climate change adaptation, 20kds clearly understood that the extent to
which the burdens of climate change are felt ralytbe action to be taken on adaptation
mechanism on which this study will focus to augméetknowledge in the respective subject.
Although the Ethiopian highland represent aboutpéfcent of the total crop area, and where
four—fifths of the total population live and supggoabout 70 percent of the livestock population
of the country, there are no significant studiegsehbeen carried out on adaptation to climate
change in the highland and midland areas. Suchudyss important in order to propose

supportive adaptation mechanism to deal with thecef of climate change.

Abate (2009) identified coping mechanisms for clenehange and the impact on livelihoods at
one peasnat association (Garmama Shenato) amori{otee highland areas. However, the
study failed to specifically indicate the percepicand adaptation strategies and the determinant
factors that prevailed in agro-pastoralist areasrder to adapt to climate change and frequent

variability.

This assessment focuses mainly on Kofele and Kasteiads in order to generate knowledge
whereby the findings will be utilized by many dists of Oromia region, as well as, other

regions of the country with a comparable socio-ecaic and climatic condition.

The study, therefore, will examine farmers andfgmogpastoralists’ perceptions in comparison

with climate data recorded at Kofele district metdogical station, identifies and analyzes how
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agro-pastoral livelihoods are promoted as a redfutlimate change in the study sites and the
adaptation responses to the climate change anabiayi. This study will also help to ultimately
generate knowledge and may provide reliable infoionafor future adaptation strategies and

policy formulation.

This research paper will be organized in five cheptThe first chapter includes the introduction
part coupled with the review of the problem statetv@nd rationale for the study, importance

of the study and limitations, as well as, the redeauestions and the objectives. The next
chapter presents literature review. In this chappeevious works related to climate change
causes, effects, adaptation responses and measwaédition to the factors affecting farmers’

adaptation capacity, etc are discussed in detdiapr three describes the design and
methods of the research associated with study aswkes$ related to socio-economic situation,
climate condition of that specific area and methogies used in the collection and analysis of
data for this study. Chapter four presents theirigsl of the study. The paper ends at chapter

five by presenting the conclusion and recommendatdrawn from the study.

1.2. Statement of the Problem

Climate change is widely recognized as a growirgbl@m whose impact could be disturbing
and costly (IPCC, 2007; Stern, 2006a). The devatpgountries of Africa are among the most
vulnerable to climate change as their major econbase is the agriculture sector. The majority
of the population is also dependent on economigities that are highly exposed and extremely

sensitive to climatic variability. The adaptive eajties are very low due to abysmal poverty,




and unfavorable and deteriorating environmentatltams (IPCC, 2007; Woldeamlak Bewket,

2009).

Ethiopia is one of the developing countries in édii where agriculture is the main economic
base coupled with low level of production and spsbée to climatic related disasters. The
major livelihoods of the population are derivednfragriculture which is highly sensitive to
changes in rainfall and temperature. Accordinght® $tudy of Deressa (2008), the decline in
precipitation and increase in temperature are lathhaging to Ethiopian agriculture. The
population growth and resource degradation in tlghlénd areas (which covers about 45
percent of the country) have induced population iitgbinto lowland areas, which are
vulnerable to frequent water deficit and prone toudht (Haile, 2004). Coupled with those
factors climate change is more likely to result vitious cycle of poverty and resource
degradation in Ethiopia (Abate, 2009). Climatehighly linked with agricultural production,
human and livestock health, environmental resoyusssso-cultural systems (UNEP, 2006). The
climate change resulted in reduction of lengthroingng periods and marginal areas are left out
of the productive system. The IPCC report (IPCQ@73@rojected that yield will be reduced up
to 50% by 2020 due to climate change in some poantties. This means that poor countries
with periodic and frequent drought cannot carry ¢fffect of climate change due to the reason

that they have very little capacity to adapt to¢hanges.

A recent mapping on vulnerability and poverty irriéd (Orindi et al. 2006; Stige et al. 2006)
put Ethiopia as one of the countries most vulneradiclimate change and experiencing drought

and flood disasters with the least capacity tooadp As explained in the IGAD-ICPAC (2007)
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report, the recent trends in Ethiopia already hlaoms that climate change has already put
pressure on Ethiopian livelihoods and the country bonsistently faced food insecurity due to
recurrent droughts and rain-dependent agricultur@ @ver-cultivated soils. Vulnerability is

further exacerbated by unavailability and unaffbiliy of agricultural inputs, landlessness and
unemployment, and water shortage (Senbeta, 2008nhdgoto the abovementioned facts, it is,
thus, imperative to understand the actual dynawiicdimate change impact at the lowest level

of the society, such as households, communitieslastdcts (Deressa et al. 2008).

Nevertheless, there is no sufficient research emieleas to whether or not climate change is
perceived as a major problem or even a realityheyEthiopian society, particularly by the poor
and most vulnerable households in the rural ar€éasre are limited publications, but Meze-
Hausken (2004), Mahmud Yesuf et al. (2008), AkAlmsalu and Alebachew Adem (2009), and
Temesgen Deressa et al. (2009), so far known, taénhe dealt with climate change perceptions.
Understanding local perceptions of climate changk s real impacts are important to propose

and implement appropriate adaptation strategies.

1.3. Rationale of the Study

Climate change is a global issue. The proof thaate change is occurring and is related to
anthropogenic GHGs emissions is well documente@CIRR007a). The global implications of

climate change are important and readily observabkbe regional and local level. They pose
many problems for communities, regions and govenmsaround the world (Smith and Smith

2009; McLamb 2009). Adverse effects of climate dewontinue to be a major threat to rural

livelihoods (IPCC, 2007a, 2007b; Nhemachena, 2B0@jiotte, Smit, & Westerhoff, 2009).
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Adaptation to the effects of climate chnage is ramknowledged as necessary for responding
effectively and equitably to the impacts of botimate change and climate variability (Report on
the UNFCCC Climate Change Negotiations in 200920p Adaptation to climate change is

needed to enhance the adaptive capacity and resilief poor people to the impacts of climate
change, in order to help ensure that they can bwatkf poverty. Strategies for adaptation have
to focus on the needs of the people most affecyediimate change impacts and aim to reduce
the most important vulnerabilities they face. Antion adaptation, for the most part, at the
community level was considered by the vulnerabkntbelves (Mark Smith, 2008). Several

studies indicate that capability to tackle the @feof climate change by taking advantage of
potential opportunities or curbing the damage itmeined by adaptive capacity. Developing

countries very often lack adaptive capacity becanfseneager economic resources, lack of
access to technology, information and skill, padrastructure and weak institutions, and the

poor being disadvantaged more by these inadequ@digsgasingha and Swart, 2005).

It could be recognized that rural farming commuritg exposed to harsh environment and have
accumulated substantial experiences and indigeknaw/ledge in living with and becoming
accustomed to climate variability. This has to legiewed in comparison with the current
practices of adaptation mechanisms to climate ahangl variability at local levels. Most of the
current available researches have been concentmatadtain parts and issues of climate change

and geographically on lowland and drought pronasare

As climate change has a wide range of implicatidugher research need to include diverse

perspectives, sectors and geographic regions, @dlection of selected abstracts of climate
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change researches in Ethiopia revealed additi@s&arch in highland regions is also identified
as a gap as such areas receive insufficient ater{ethiopian Civil Society Networks on
Climate Change, 2010). This research also triefsither bridging the gaps through studying
and identifying the local practices experienced ddaptation mechanisms to climate change
along with the perception of the local agro-pastoeanmunity of the different kebeles in kofele
and Kore Districts, which are among the highlaneharin West Arsi Zone of Oromia Region.
Assessing the local perceptions, mechanisms, resgoand capability of the rural households
for adaptation to climate change and variabilitytie districts will definitely help various
development actors including the government, NGS€I§, donor agencies, etc to formulate
and design policies aimed at improving the adamtatnechanisms and eliminate factors that are

barriers for adaptation.

1.4. Important Terms used in the Study Title

This section introduces and defines the major ingmbiterms used in the research. The details of
the key concepts related to the context of thearebeare included in the literature review.
Climate is usually defined as the “average weather”, oremmorously, as the statistical
description of the weather in terms of the meanarahbility of relevant quantities over period

of several decades. These quantities are most sifitéace variables such as temperature,

precipitation and wind (IPCC, 2007).

Climate changegenerally refers to longer term changes in meaim atimate variability itself
and often specifically to change resulting from lamnactivities, for example global warming

due to the burning of fossil fuels (IPCC).
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Climate variability - the weather represents variability in the atmesighcondition on a daily
and weekly basis. The term generally refers toati@ms of the climate system, which includes

oceans, and the land surface, as well as, the ptrates over months, years and decades (IPCC).

Adaptation is the ability to respond and adjust to actugd@tential impacts of changing climate
conditions in ways that moderate harm or takes rdge of any positive opportunities that the

climate may afford (IPCC).

Adaptation to climate changeis the process through which people reduce theradweffects of
climate variability on their health and wellbeirand take advantage of the opportunities that

their climatic environment provides (Burton, 1992).

1.5. Objectives of the Study

The major objectives of the research were to assesanalyze the agro-pastoralists’ community
knowledge and understanding and the adaptation anéshs to climate change and variability
in Kofele and Kore Districts. The study also attésnip predict the extent of climate changes
that will affect the adaptation capacity of the mmmically weak and vulnerable rural

households.

The specific objectives of the research include:
- Assessing the perceptions and awareness of théekarfied Kore rural community about

the climate change at their locality;




- Studying and analyzing of adaptation mechanismghef community to the climate
change, as well as, the determinants to long téanges in rainfall and temperature;

- ldentifying the types of responses made to minintize effects of climate on their
livelihoods;

- ldentifying the factors determinant to and obstaéte adaptation to climate change.

1.6. The Research Questions

The main questions for which the research focusemw

* Whether or not the agro-pastoralists (mixed farjnare aware of and realize long-term
changes in rainfall and temperature over the pesfdte past twenty years?

* What adaptations mechanisms are practiced by aagtmalists in response to the changes in
rainfall and temperature?

* What are the main determinants or factors that ssiieges and influence adaptation to the
climate change?

* What are the main obstacles for the community’'ilitg to adapt to climate change?

1.7. Significance of the Study

The research analyzed the perception of and adaptahechanisms to climate change
employing both quantitative and qualitative methedwere the limitation of the two methods
covered by their respective comparative advantagehas over the other. The research is timely
and relevant in generating knowledge and infornmatithrough analysis of the local
communities’ experiences on climate change appeasanperceptions, stresses, adaptation

mechanisms and their determinants and constr&nthh understandings of the change at micro-
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level will enable development actors, practitiongrslink up and inform policy at macro or
national levels as it explains realities on theugch As the research involved development
practitioners (NGOs, government and civil societgnmbers), it has a potential added value to
exchange of ideas on the findings and enablaftaeince or be in favor of an ameliorated
livelihood situations of the vulnerable groups ¢ietsociety. Besides, this research was
undertaken aiming at enhancing the organizatioaphcity of ROBA in research development
and use of research findings for further planningd axtending of development projects in the
study areas. As different researches pointed betnéed to conduct research pertinent to climate
change, the research findings and recommendatidihsalgo be used as a strong input and
source of information for those interested to stadgptation to climate change in the high and

midland areas.

This study serve as the basis to conduct feasgibdiudy so as to initiate development

projects to exploit the opportunities in the stuatgas to bring local developments that might
reduce the pressure on the natural resourcesgydarty the forest coverage. The study may also
urge the organizations and local people in the ystatka to strengthen their cooperation,
which can help to promote sustainable livelihoodsetbpment, and resources management
that will create fertile ground for co-existenc&ince the research has brought the local level
knowledge of the consequences of changing livetisoand indigenous adaptation strategies
employed by the surveyed community, it will contid to the existing endeavor of

understanding the adaptive strategies, capabilitiesconstraints in a climate changing scenario.
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Thus, institutions working in the area of climateange adaptation intervention could highly
benefit in getting knowledge from the people’s oparspectives. Besides, its contribution to
serving policy-makers in their effort to formulatgpropriate policy alternatives through

providing specific ecological, economic and sodieteange characteristics of agro-pastoralists

would be imperative.

1.8. Scope of the Study

The study covers agro-pastoralists who are accuestoim sharing homogenous way of life,
culture and traditions, etc and earned their sowfcévelihoods through crop and livestock
production in Kofele and Kore Districts of Oromig&dton. The research encompasses the local
perception, understanding, experiences or pexts well as the alternative reactions of agro-
pastoralists to respond to long-term climate charmyevailed in the areas. The research will also
touch the agro-pastoralists realities at the groumcluding assets or resources, major barriers
and constraints on top of their capacity and ad@ptanechanisms. The research also pointed
out the gaps and the required action and furthggestions to enhance future adaptation

strategies at all levels.

1.9. Limitation of the Study

The research was conducted in eight kebeles of districts in West Arsi Zone of Oromia
Region and difficult to generalize for the regidet, alone the country. The study has some
limitations and the major ones are figured out @lfoWs. In light of this, the data obtained
may suffer from uncertainty in some aspeétgro-pastoralists’ were reluctant to respond to

and provide correct information for questions regag the income they get either from sales of
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crop production, livestock or other off-farm sowceThis hindered to make comparisons
of income and capacity of the respondents to atdaplimate change. This could prevent from
identifying the real influence of the level of ddrm income on agro-pastoralists’ adaptation
choice and decisionResponses could be in anticipation of supports ¢oplovided with

experiences of the projects that they have bedratdtl and heard at their vicinity.

A series of meetings between the communities andl lgovernment administrative units on
Muslims’ religious issues at the research studssditas also forced to interrupt and postpone the
data collection tasks. Especially conducting fogrsup discussions and key informants’
interview was not as such possible consideringgbge’s sensitivity as the meeting participants

include influential religious and traditional leasle

Due to different rural community’s campaign/massteenmunal works, which were instructed
by the local government to exercise watershed dpwe¢nt works associated with soil and water
conservation practices on farmers’ fields, the tingane for data collection was pushed to be
during the peak harvesting time, thus, it was &lsoome difficult to get farming community
members for the interviews. Besides, the celelmghimcess for the Anniversary of the Oromo
Peoples’ Democratic Organization had also takenetias it engaged key staff of the
administration and sector offices. However, effostere made to get the necessary data by
rescheduling the time for different kebeles witle donsideration of week-ends and also in some

cases, extending data collection days.
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During conducting this research certain constraiaige also been encountered. Most files of the
sector offices like Finance and Economic Developimggriculture and Rural Development and
Land and Environment Protection Offices were notcaditely managed and not possible to
locate some of their relevant and important pdss fbecause of frequent staff turnover. In
spite of these limitations, maximum effort was égeérto attain the necessary data required that

makes this study informative and valuable

CHAPTER II: REVIEW OF LITERATURE:

2.1. Conceptual understanding

It has taken a long time for the world to face thets: the Earth getting warmer and human
beings are mainly to blame. Concentration of greash gases (GHGs) produced by human
activity has increased significantly. These GHGapta greater quantity of rays which are
reflected on to the Earth and cause it to heatSgpentists agree that more extreme weather
patterns are on the horizon and the worry is attvgpaed it is taking place and its recurrent
effects to global system. Climate change has beeaganda of political, socio-economic and
environmental debates; and it has been a majoe isumore than three decades being debated
at different levels (international, regional, nati). Since industrialization began, emissions of
GHGs, in patrticular carbon dioxide, have signifitarincreased, primarily due to increased
burning of fossil fuels. As a result, heat has beapped in the atmosphere and the earth’s global
mean surface temperature has begun to rise, repdiimighest level for 140 years. Even if
GHG emissions were entirely halted global tempeestwvould still be expected to rise over at
least the next 50 years. This would happen becalige time lag between emissions and the

atmosphere’s response, and because the existing €idEentrations have already reached a
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significant level. This signals that developmerthaites should integrate adaptation responses to

climate risks and thereby minimize the effectslwhate change.

GHGs are produced by human activity, including:

» burning fossil fuels, such as coal, oil or gas

* using energy generated by burning fossil fuels

» some aspects of farming, such as raising cattleshrdp, using fertilizers and growing

some crops

» clearing land, including logging

» breakdown of food and plant wastes and sewerage

* some industrial processes, such as making cemdralaminum.
This increase in GHG concentrations is increasing nhatural greenhouse effect, and is
considered to be responsible for most of the medsimncrease in global temperature that has
occurred over the last century. This is known &sahthropogenic (human-caused) greenhouse
effect, or the enhanced greenhouse effébsequently, the key concepts that are relevant to

this reserach thesis are described hereunder.

2.2. Key Concepts

Numerous terms and concepts have come into commsageuas a result of IPCC reports,
discussions in the context of the UNFCCC and diadsgby the climate community at large.
This section examines the key climate change aagtation related terms and concepts used by
the climate change community. The key conceptspegsented below and the definitions are

taken without editing from the original sources.
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As the United Nations framework Convention on Clien@hange (UNFCCC) described;
Climate change is “a change of climate which isitaited directly or indirectly to human
activity that alters the composition of the glob#inosphere and which is in addition to natural
climate variability observed over comparable timerigds.”  Climate change is a clear,
sustained change (over several decades or longethei components of climate, such as
temperature, precipitation, atmospheric pressurgjimds. Such changes must constitute a clear
trend, and be clearly distinguished from the smaalblom variation in these parameters that takes
place all the time. Climate change can only be rdeted after careful analysis of several
decades of observations. Climate variability encassps predictability, i.e. the march of the
seasons, but also includes an inherent uncertdihiy.rainy season is a predictable occurrence,
but the amount, timing and distribution of the raimncertain.
Climate change vs. global warming
The terms ‘climate change’ and ‘global warming’ afeen used interchangeably, but there is a
difference.

» Climate change is a broader term. It refers to-tmmn changes in climate, including

average temperature, rainfall, etc.
* Global warming is the gradual increase of the Eadlierage surface temperature, due to
GHGs in the atmosphere.

The principal contributor to the present phase lobg warming is considered to be the
enhancement of the natural greenhouse effect.
Different organizations also described Adaptatisriciows;
Adaptation - Adjustment in natural or human syste@m®sponse to actual or expected climatic
stimuli or their effects, which moderates harm xpleit beneficial opportunities (IPCC).

Adaptation - Practical steps to protect countries @mmunities from the likely disruption and
damage that will result from effects of climate cga (UNFCCC).
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Adaptation- is a process by which strategies toeraté, cope with and take advantage of the
consequences of climatic events are enhanced,ap®land implemented (UNDP, 2005).

Adaptation- The process or outcome of a procegdehds to a reduction in harm or risk of

harm, or realization of benefits associated witimate variability and climate change (UK
Climate Impact Program (UKCIP, 2003).

Adaptation includes policies and measure to redbeeexposure to climate variability and
extremes, and the strengthening of adaptive cgpagdaptation can be anticipatory, where
systems adjust before the initial impacts take gylawr it can be reactive, where change is
introduced in response to the onset of impacts. fEh@ adaptation denotes any adjustment,
whether passive, reactive or anticipatory, thaprsposed as a means for ameliorating the
anticipated adverse consequences associated withtel change (Stakhi, 1993). Adaptability
refers to the degree to which adjustments are Iplessi1 practices, processes, or structures of
systems to projected or actual change in climat@aptation can be spontaneous or planned, and

can be carried out in response to or in anticipadifochanges in conditions (IPCC, 1996).

Adaptive capacity:- is the ability of a system wjust to climate change (including climate
variability and extremes) to moderate potential dge) to take advantage of opportunities, or to
cope with the consequences (IPCC 2001). Thus,atteptive capacity of a system or a
community describes its ability to modify its chetexistics or behaviours so as to cope better
with changes in external conditions. Adaptationclismate change is very crucial in order to
reduce the impacts of climate change that are mappeat present time and increase resilience to

future impacts.
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Climate change perception:- Perception is the m®oé attaining awareness or understanding of
sensory information. The word “perception” comesnirthe Latin wordgerceptio, percipio,

and means “receiving, collecting, and action ofrtgkpossession, apprehension with the mind or
senses. Farmers learn and adopt new innovatiomsiry ways. Based on their perception and
observations from neighbours, success stories amttiges, farmers tend to update and try to
adapt to the adverse effects of weather changese¥r, this depends on the resource available
in their hands and opportunities in accessing exbenservices, credits as well as inputs. Two
steps are involved in taking climate change adeptatirst perceiving change and then deciding
whether or not to adopt a particular measure (DMadison, 2007). Farmers tend to adopt new
variety of measure whenever they have opportunitieshe perceived changes in weather
conditions. The supports from extension workerrmation gained and technologies available
to them will highly influence their adaptation aresponses capacity. For instance, farmers use
water conservation techniques whenever they havgala distribution and amounts are
changing. They tend to plant different crop vaeetand use short term crops with adjustment of
planting dates. These adjustments are done whgrptreeive reduction in rainfall and changes

in the onset and offset of rainy seasons.

Livelihood:- ‘A livelihood comprises the capabilities, assetglfiding both material and social
resources) and activities required for a meansvofg. A livelihood is sustainable when it can
cope with and recover from stresses and shocksmaidtain or enhance its capabilities and

assets both now and in the future, while not undeng the natural resource base (DFID 2001).
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Vulnerability: The degree to which a system is sps$ible to, or unable to cope with, adverse
effects of climate change, including climate vailigband extremes. Vulnerability is a function

of the character, magnitude, and rate of climateatian to which a system is exposed, its
sensitivity, and its adaptive capacity (IPCC). \arability is also mean the degree to which an
individual, group or system is susceptible to halue to exposure to a hazard or stress, and the
(in)ability to cope, recover, or fundamentally addmecome a new system or become extinct)

(Tompkins, E., 2005).

2.3. Conceptual framework

The study focuses on identifying agro-pastoraligt€rception on climate change, their
adaptation strategies and ultimately to come ugh wicommendation for future adaptation
strategies. This needs to examine the interrelghipn and interaction of various factors
revolving around the livelihoods of the rural commity. Livelihood is the core center of
development and it is impacted by different intérand external forces. Communities and
households (HHs) face climate change related stsessd consequences such as an increased
surface temperatures, changes in rainfall, hailstosea level rise, floods, droughts, new
diseases, landslides, wind stability, conflicts;. giPCC 2007). Therefore, the life of rural
community is threatened by such stresses and #ssiciated consequences. The conceptual
framework is based on one of the most widely aezkpmtefinitions of livelihoods, including
adaptation and adaptive capacity to climate changbe conceptual framework is one that
reflects the need to build adaptation from the mlewel, rather than from the macro perspective

that has dominated thinking in much of the climdisaster and resource management fields.
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This practical approach is proposed to narrow t@e lgetween the needs and priorities of the
vulnerable people at the grass-root level and p@iocedures at the national level. Thus, to
show up for the uppermost level policy developnend planning formulation, the need have to
be drawn at local level on the basis of the knog#edcoping and adaptation strategies and
associated practices. The bottom-up method s¢éovepose suggestions to decide on the top
needs for further action towards enhancing adaptatapability and resilience to climate related
risks at all levels. Livelihood strategies can lessified as ‘coping’ and ‘adaptive’ strategies.
Coping strategies according to De Satge™ (20059).4re, “...short-term responses to specific
shocks...These are ‘next best’ efforts to make da difficult situation with the hope that the
household can return to normal activities and thrmal livelihoods strategy”. Adaptive
strategies on the other hand are “longer term oy behaviour and practice in response to
continuing stresses” (ibid). Scoones (1998, p.fthr explains coping strategies as “temporary
adjustments in the face of change” while adaptivategies are “longer term shifts in livelihood

strategies”.

Generally, there are five forms of livelihood assdentified in most approaches:

Natural capital: The natural resource stock from which resource dloseful to livelihoods are
derived.

Human capital: The skills, knowledge, ability to labor and goodalie important to the ability
to pursue livelihood activities.

Physical capital: which is the basic infrastructure for transport, buildingstev management,

energy, and communications and productive capitabkes people to pursue their livelihoods.
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Financial capital: which is the financial resources that are availdbl@eople (savings, credit
supplies, regular remittances and pensions) anddaohem with different livelihood options.
Social-political capital: are the set of social relationships upon which peopévdn pursuit of
their livelihood which includes the range of conmtaetworks, membership of groups and
organizations. Taken together, these livelihoocetasdetermine much about how livelihoods
work, and in particular are the basis for undeditasgn how people will respond to climate-
induced vulnerabilities. This in turn means thatythare the basis for the development of

adaptation strategies.

The livelihood assets determine the resilience afskholds to vulnerabilities. These are the
means of production available to a given individimusehold or group that can be used in their
livelihood activities. These assets are thus thgisban which livelihoods are built and, in

general, the greater and more varied the asset thasénigher and more durable the level of

sustainability and security of the livelihoods @iuseholds.

Hence, livelihood strategies are those activitiedeutaken by households to provide a means of
living. Ensuring economic and social security ie firincipal aim of livelihood strategies. For
instance, households diversify source of incomelower risk of economic vulnerability
(Koczberski & et al. 2001). As reported by differeasearchers, Deresa et al (2008), Yusuf et al
(2008) climate change adaptation livelihood striaegnclude: changes in crop variety and
planting date, crop diversification, irrigation ddepment, water harvesting, tree planting, herd

splitting, herd mobility, cattle breeding, migraticetc.
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2.4. Global climate change trend and effects

2.4.1. Global climate change trend

Climate change is basically a sustainable developmsue. Scientific studies and reports show
that human and animal health, ecological systendssagioeconomic sectors (e.g., hydrology
and water resources, food and fiber productionJands and natural habitats, coastal systems
and human settlements), all of which are vital tstainable development, are sensitive to
changes in climate including both the magnitude ratel of climate change as well as to changes
in climate variability. Whereas many regions akelly to experience adverse effects of climate
change some of which are potentially irreversililee effects are more pronounced and
disastrous in those regions and countries wherestiomomic and technological capacity for
adequate preparation and mitigation of climate gkeanduced hazards and shocks is very weak
or nonexistent. Thus climate change representsngoriant additional stress on those systems
already affected by increasing resource demandsystainable management practices and
environmental degradation. These stresses wiltantan different ways across regions but can
be expected to reduce the ability of some environtalesystems to provide, on a sustained basis,
key goods and services needed for successful econamad social development, including
adequate food and feed, good health, water andygseipplies, employment opportunities and

social advancement.

Climate is changing more rapidly than the earlienet The evidence comes from direct
measurements of rising surface air temperaturesgrotemperatures and from phenomena such
as increase in sea level, retreating glaciers &adges to physical and biological systems. The

existence of GHGs in the atmosphere is vital te in earth — in their absence, average
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temperatures would be about 30 degree centigrager lthan they are today. The IPCC report
shows that human activities are causing atmosplwerncentration of GHGs including carbon
dioxide, methane, troposphere ozone and nitroudeexd rise well above pre-industrial level.
The composition of GHGs is 9-26% for @-9% for NH4, 3-7% for Ozone and 36-70% for
water vapour (IPCC 2001). The IPCC claims that Boar dioxide is the most important
anthropogenic GHG” and that “the global atmospheancentration of carbon dioxide has
increased from a pre-industrial level of about 28@ts per million (ppm) to 379 in 2005. The

figure is rising by 1.502 ppm annually.

According to the IPCC report, the atmospheric catre¢gion of CQ and ozone has increased
each by 35% and the global average temperaturénbesased by about 0.6 degree centigrade
(°C) and the concentration of methane has increagd®1%. The atmospheric concentration of
carbon dioxide in 2005 exceeds by far the nataage over the last 650,000 years (180 to 300
ppm as determined from ice cores (IPCC Report 200112009). Even if the world is successful
in getting emissions under control, climate scentaffirm that climate change will continue for

many decades from long-lived GHGs that have alremdymulated in the atmosphere.

It is predicted that the global mean annual surtecgperature will increase by 1 up to &%y
2100 and the global sea level will rise by 15 tac8&timeter (cm), and change in the spatial and
temporal patterns of precipitation would occur (PQ@996). The predicted effects of climate
change over the coming decades, according to tk&C|Hnclude extreme weather events,
drought, flooding, sea level rise, retreating gtegj habitat shifts and the increased spreadeof lif

threatening disease.
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Scientists believe that the earth’s average teriprerahould not rise by more thafC2over pre-
industrial levels. European Union indicated thas th essential to minimize the risk of what the
UNFCCC calls dangerous climate change and keemgdbts of adapting to a warmer world
bearable. Scientists indicated that there is a Sftance of keeping to°@ if the total

concentration remains 450 ppm.

2.4.2. Causes and effects

Principally the climate variation occurs as a resfl internal variability within the climate
system due to natural hydrological, geological, agpheric and biotic factors. For many
decades, the climate has been affected by bothrahgitocesses and anthropogenic (human
made) activities. The natural influence on the aliensystem has caused variations in the earth’s
climate over hundreds of thousands of years, a$ agelon shorter timescales of decades.
Exchange of heat and gases between the earth’spit@ and its oceans and land vegetation
are also natural influences on the climate system.

Massive deforestation is releasing stored carbak bdo the atmosphere. For every hectare of
forest cleared, hundreds of tons of carbon aredctiméne atmosphere, depending on the type of
tree removed. Deforestation and land clearing haaay causes, from large-scale, organized
clearing for crop and grazing land and infrastreetuto the small-scale movement of

marginalized people into forests in search of fagror employment opportunities.

As forests and grasslands continue to grow, theyove carbon from the atmosphere and

contribute to climate change mitigation. Naturald anndisturbed forests are particularly
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important. Intact natural forests in Southeast Aalist, for example, hold 2,349 tons of carbon
dioxide equivalent per hectare, compared with @ ton average for temperate forests. Thus,
in terms of total emissions reduction from land usterventions, protecting Earth’s existing

carbon in forests and grasslands could have thesaimpact, if achieved.

The increase in human and livestock population @madtic economic development during the
last century has intensified pressure on the céntatough industrialization. As it has been
noted, the human activity contributed a great deahe climate change in the form of GHGs
emissions (includes GOmethane and nitrous oxide) and changes in laedand land cover.
Particularly, after the industrial revolution natlgas (fossil fuel), oil and coal have been burnt
to produce energy for transport, electricity gehera factories, heating and other services.
These actions resulted in accumulation of ,Gfd other GHGs in the atmosphere to
unprecedented rate and depleted the stratospheoneo The level of greenhouse gases
emissions is likely to change the yearly averagaesmand annual patterns of temperature and

rainfall worldwide.

Climate change directly affects variation in tengtere and rainfall patterns, soil moisture and
sea level as well as ice caps and glaciers in penhar coastal regions along with increased
incidences of catastrophic drought, flooding angedse epidemics in the tropical and sub-
tropical regions (IPCC 2007). These changes adyemtribute to disorder in ecological

system. In this case, the tropical and sub-tropegions will be experiencing in an increase with

frequent incidences of drought, flooding and disea®©n the other hand, the polar and coastal
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regions will be encountered with the challengesse& rise and ice melting. It has been

underlined that poor and developing countries glimore affected by climate change.

The IPCC Fourth assessment report can be takarppsrsing this view, but mention of disaster
is dispersed across its structure of spectral agiomal chapters. Disasters are generally
subsumed in a broader category of “extreme evenigi statistical anomalies whose human
impacts, if any, may be subtler. Nevertheless]R@&C clearly states with high confidence that:
Drought affected areas will increase and incredissiency of droughts will affect agricultural
production in the tropics. Coastal area will seeirgensification of cyclones, larger extreme
waves and storm surges; coastal floods associatedriging sea levels will affect millions of
people. Urban areas will be affected by increagayrainfall, floods and slides. The poor, and
the citizens of developing countries generally,ihgwthe most limited adaptive capacities, will

be most vulnerable to the effects of such disasters

Africa mainly in Sahel, the horn of Africa and Soein Africa has been challenged by the
impact of drought since 1960s. Millions of peopte affected due to crop failures and water
scarcity as caused by climate change. The fregpéehomenon resulted in an increase
dependency of food importation and food aids fraoh rdeveloped countries. The climate

change is also affecting the small Island develpptates and countries in Asia and Latin
America are at special risks (IPCC 2007). Thesentms have very few resources to adapt and
are little responsibility for the climate changeNECCC 1992: Article 4). Poor countries are

heavily dependent on climate sensitive economy, kadt adaptive capacities to climate
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changes. The majority of people in developing coestbased their livelihood on the agriculture

sector (crop and livestock) which is severely afddy climate change.

Climate is highly linked with agricultural producti, human and livestock health, environmental
resources, socio-cultural systems (UNEP 2006). dimeate change resulted in reduction of
length of growing periods and the marginal areadedt out of the production system. The IPCC
report (IPCC 2007) projected that yield will be wedd up to 50% by 2020 due to climate
change in some poor countries. This means that poontries with periodic and frequent
drought situation cannot carry the effect of cliemahange burden due to the reason that they

have little capacity to adapt the changes.

2.5. Adaptation to Climate Change

Adaptation to climate change is an ongoing anceraiive process that includes information

development, awareness raising, planning, desigplementation and monitoring. Reducing

vulnerability requires having mechanisms in placel aechnologies, expertise and other

resources available to complete each part of tlusgss. The mere existence of technologies for
adaptation does not mean that every vulnerable aorityn sector or country has access to these

options or is in a position to implement them.

There are various ways to classify or distinguistwieen adaptation options. First, depending on
the timing, goal and motive of its implementaticagaptation can be either reactive or
anticipatory. Reactive adaptation occurs afterititeal impacts of climate change have become

manifest, whilst anticipatory (or proactive) adajata takes place before impacts are apparent. A
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second distinction can be made between privatepabtic Adaptation. Private adaptations are
those undertaken only for the exclusive benefittlod individual decision maker. Public
adaptations are those government-sponsored adap&asures which can be determined by
factors such as the institutional environment, camiby structure, and existing public policies.

Key premises for adaptation include;

Countries are maladapted to current and futureat&misks

National policy context does not adequately incaapoclimate change risks

» Serious physical impacts accompany extreme clinestnts

» Poor populations at greatest risk to climate shackshazards

* In many countries, the capacity to adapt to clintange is often limited by a lack of
resources, poor institutions and inadequate infregire, amongst other things

» Gendered access to resources influences land teghts, education, availability of credit

undermines women’s adaptive capacity

According to IPCC (2004), adaptation measures may légal, financial, economic,
technological, public education, and/ or reseancth @aining. The same source (IPCC, 2004)
classifies climate change adaptation strategiessixt categories:
* Prevention of loss: involving anticipatory actiots reduce the susceptibility of an
exposure unit to the impacts of climate.
* Tolerating loss: where adverse impacts are acceptdek short term because they can be
absorbed by the exposure unit without long-term aigam
 Spreading or sharing loss: where actions distriltiée burden of impact over a larger

region or population beyond those directly affedtgdhe climatic event.
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* Changing use or activity: involving a switch of igity or resource use to adjust to the
adverse as well as the positive consequencesnedigichange.

» Changing location: where preservation of an agtigtconsidered more important than its
location, migration occurs to areas that are moitalsle under the changed climate.

* Restoration: this aims to restore a system tofigirmal condition following damage or

modification due to climate.

2.6. Responses to Climate Change: Adaptation and kgation

The UNFCCC has identified adaptation and mitigaieriwo responses to climate change.
2.6.1. Climate change adaptation

The term “adaptation” is now widely used in intdromal climate change negotiations, but
various stakeholders define and interpret it qdiféerently. For example, community-based
adaptation practitioners use a more technical pné¢ation of the term that focuses on actions,
while adaptation policymakers use a broader déimiand emphasize the institutional and
policy sides of adaptation including building knedgie in support of policies and programs,
technologies, financing, capacity building and othestitutional arrangements. International
negotiators face the dilemma of differentiating @ddon to long-term climate change from
adaptation to short-term climate variability, as tonvention intends to support primarily those

activities falling under the first category.

Like mitigation, adaptation to climate change idgnamic and multi-dimensional process
integrating various components such as sound pignniesearch, technologies, funding,

training, capacity building, public awareness, aulcation. In order to address adaptation
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comprehensively, climate risks at local, nationategional levels must be assessed first using
different decision support tools (involving dataformation, knowledge, understanding, skills,

methods and tools).

For proper implementation of various programs, gyedi, strategies and actions on adaptation,
however, we need a good enabling environment, winicludes legislations and institutions that
can support mainstreaming of adaptation concernsdenelopment planning. Effective
implementation of adaptation actions, thereforguires more than the mere output of climate
data. Furthermore, we need to determine the effmotiss of the implemented adaptation
activities through the development of reliable aadors and then revise the existing practices, if
necessary. Successful adaptation to climate changesfore, requires flexible institutional and
policy processes, increased public awareness ahogde, sharing of knowledge on adaptation
measures, mobilization of community members, t@old technologies, capacity building, and

appropriate monitoring and evaluation.

2.6.2. Climate change mitigation

Climate mitigation is any action taken to permaheeliminate or reduce the long-term risk and
hazards of climate change to human life, propentg aatural resources. Mitigation is

distinguished from adaptation, which involves agtio minimize the effects of global warming.

Most often, mitigation involve reductions in thencentrations of GHGs, either by reducing their
sources or by increasing their sinks. In genemlmiore mitigation there is, the less will be the

impacts to which we will have to adjust, and thesléne risks for which we will have to try and
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prepare. Conversely, the greater the degree ofapmapy adaptation, the less may be the
impacts associated with any given degree of clirnhtange.
In the UNFCCC three conditions are made expliciewhvorking towards the goal of GHG
stabilization in the atmosphere:
* That it should take place within a time-frame it to allow ecosystems to adapt
naturally to climate change;
» That food production is not threatened and;

» That economic development should proceed in aisastie manner.

The idea that less mitigation means greater clonetiange and consequently requiring more
adaptation is the basis for the urgency surroundaagctions in GHGs. Climate mitigation and
adaptation should not be seen as alternativescto @her, as they are not discrete activities but

rather a combined set of actions in an overaltefiato reduce GHG emissions.

2.7. Climate change and adaptation to climate chaegn Ethiopia

2.7.1. Effects of climate change in Ethiopia

Climate changes are already being seen in Ethiopithe last decades. Ethiopia has been
subjected to drought, floods, new insect pests, negtor borne diseases and other problems
made worse by climate change. According to the UNIate Change Profile for Ethiopia, the
mean annual temperature in Ethiopia has increagetl.C between 1996 and 2006, at an
average rate of 0.28 per decade. The increase in temperature hasrbestrapid from July to
September (0.3 per decade) It is reported that the average nuoflibe hot days per year has

increased by 73 (additional 20% of days) and theber of nights has increased by 137
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(additional 37.5% of nights) between 1960 to 2000e rate of increase is seen most strongly in
June and August. Over the same period, the avenager of cold days and nights decreased
by 21 (5.8% of days) and by 41 (11.2% of nighteypectively. These reductions have mainly

occurred in the months of September to November$Meeney et al., 2008).

It is very difficult to detect long-term rainfaltends in Ethiopia, due to high inter-annual and
inter decadal rainfall variability. Between 1960da2006, no statistically significant trend in
mean rainfall was observed in any season. The deeri@ rainfall observed in July to September
in the 1980’s recovered in the 1990s and 2000adtttion, there are insufficient daily rainfall
records to identify trends in daily rainfall unpredbility and changes in intensity of rainfall

(Mc Sweeney et al., 2008).

Agriculture is the main stay of the Ethiopian ecmryovhere more than 80% of the workforce is
engaged. The sector, which includes crop and neggproduction and development accounts for
about 50% of GDP and generates 90% of export eggniBesides, the agricultural production
system, water supply and energy sources have lmged as forefront sectors affected by climate
change. Ecologically arid, semi-arid and dry subiitli parts of the country are the most
vulnerable to drought. In terms of livelihoods, adlvscale rain-fed subsistence farmers and
pastoralists are the most vulnerable. The natwsburce base has been depleted because of
intensive human interference and mismanagementuéihgation without proper precautions
causing to deforestation, degradation of arabldddahrough soil erosion and loss of fertile soils.
The pasture lands and wetlands have been diminislued to human interventions being

accelerated by climate change.
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Ethiopia is well known to its recurrent drought afladgnine in the world. The climate hazard
particularly, drought and flood occurrence haseased both in frequency and intensity in recent
years. The factors include change in climate lgatinmore frequent droughts, widespread land
degradation, limited alternative income, increapegulation pressurgoor market integration
and limited access to basic services, inputs, griedormation and technological issues.

As indicated in the Food Security Strategy of Epio(2002), it is reported that up to 45 percent

of the population is food insecure or below thegrtyline.

The most drought prone and affected areas of thmtop are in the northern, eastern and
southern parts. Total failure of shortage of rdinf often cited as the major cause for the
recurring droughts and harvest failures. Such alpro or situation is further exacerbated by the
social, economic and ecological situations (DPP@)32. Currently the country is facing a
serious food shortage problem mainly due to crdpriafor consecutive seasons, eroded coping
strategies. The food aid need in 2009 was estinattadout 1.8 million metric tons for about 6.2
million drought affected populations including imal displaced people. As per the report of
DPPC, the year 2003 was recorded as the highdstl®iP million people affected by drought in

the country.

2.7.2. Responses of climate change in Ethiopia

Ethiopia has ratified the UNFCCC and Kyoto ProtoicoApril 1994 and 1997 respectively. It
has also designated institutions to follow up theglementation of the environmental and
climate issues in the country. A set of variousge$ and institutional framework has been put

in place in order to reduce the vulnerability oé tbountry to climate change and variability.
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Among others, the Environment Policy of EthiopiaPE and the Conservation Strategy of
Ethiopia (CSE) approved in 1997 enabled the coutrgevelop specific mechanisms to fulfill
its obligations regarding the UN Framework Convamton Climate Change (UNFCCC). The
Ethiopian Environment Protection Authority (EPA)sued the Climate Change National
Adaptation Programmes of Action (NAPA), thus idgntig the integration of climate change
adaptation activities with national developmentiges. The NAPA process in Ethiopia
identified arid and semi-arid areas of the courdsy being most vulnerable to drought; in
addition, agriculture was identified as the mosinewmable sector where small scale rain-fed
subsistence farmers and pastoralists are identifgeethe most at risk. The NAPA process has
identified and prioritized eleven project areastthadress the immediate climate change

adaptation needs in the country.

The Ethiopian EPA is also leading the process sueneffectiveness of the climate agenda in a
coordinated yet decentralized manner. In its natioesponse, EPA will build on the existing
climate change policies and strategies; (1) theioNat Adaptation Framework Programme
comprising of 20 vulnerable sectors and group®ieibped, negotiated and accepted with some
notification and (2) the National Appropriate Méditgpn Action (NAMA) of Ethiopia which
comprises of various sectors and 83 concrete feojexs been registered by the Secretariat of
the UNFCCC in line with the Copenhagen Accord. &pia is also synthesizing the existing
strategic policies and thinking of the Governmerthwhe sole objective of facilitating the
national process to construct a carbon neutralatbmesilient economy (CNCR Ethiopia). The
aim of the programme is to put in place strategid action oriented framework that enable

Ethiopia to respond effectively to climate changeartgyg from the lowest effective
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administrative unit. It is expected to provide &tgac directions and guidance on how and what
elements should be mainstreamed into Ethiopia’e socio-economic development programme

in order to construct a carbon neutral/climateliergi economy.

CNCR Ethiopia provides support to a comprehensagearch programme on climate issues led
by the Addis Ababa University. The programme isestpd to address the current research gaps
on both climate resilient and low carbon econom¥ithiopia. The research activities are to be
coordinated with other ongoing international climatesearch programme. The Federal
Government of Ethiopia also gives much more empgh&siclimate change adaptation and
mitigation in its Growth and Transformation PlanT{. It pointed out that Environment and
Climate Change is among the major components ofptAe and highlighted that building a
“Green Economy” and on-going implementation of eowmental laws as crucial strategic
directions on top of putting in place climate charagaptation and mitigation of GHGs with
targeted action plans. In this direction, the GirReal at formulating and effectively implements
policies, strategies, laws and standards whichfagter social and green economy development

S0 as to enhance the welfare of citizens and emviemt sustainability.(GTP 2010, p 120).

The Oromia National Regional State, where the stadgducted, is largely an agrarian
economy, which is rain-fed and small scale farnprayviding livelihoods for the majority of the
population. The Agriculture is tremendously depertden the timely onset, amount, duration
and distribution of rainfall. The effects of clineatvariability and change have harshly
jeopardized the agriculture sector, put at riskrtagiral environmental situations and deteriorate

the economic development of the region and the tcgumhe region broadly acknowledged that
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active responsiveness to the problems caused matelichange could bring about increasing
agricultural productivity and production towardspiraving the livelihoods of the community at
large. In light of this, the region came up witie preparation of regional climate change
adaptation programmes associated with projects @hable it to timely and effectively take

action to the climate changes.

In view of this, regional task force drawn from fdient government sector offices and NGOs

formulated the paper of Regional Climate Change ptatson Plan.

The document studied the unpredictability of clienand its effects, the main vulnerable
sectors, adaptive capacities and response meamndeseviewed the good practices and
technologies to adapt to climate change couplel thi types of the future adaptation actions in
the region. Furthermore, it addressed the potemital-climate related side effects of the
adaptive strategies to prevent undesirable conseggeon the human health and social

wellbeing generally.

According to the document of Regional Climate Cleand\daptation Plan (2011)
recommendation, the following adaptation measunessérategies are outlined among others;

* To counteract the adverse climate and poverty s@mgbastoralist and agro-pastoralist
areas, the region requires urgent changes in ital rand pastoral development
priorities. The region has aimed at addressingutinderlying drivers of vulnerability.
This means implementing poverty reduction and dgwekent interventions that

promote pastoral livelihoods and entitlements; eckaaccess to vital infrastructure,
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resources and services in pastoral areas; enhherceeturity of agro-pastoralist land
holdings; restore and protect the environment ingetands; create more efficient
markets and help control population growth

* Ensure that development programmes and projectitesi promote climate change
resilience and increase adaptive capacity, it jgoitant to understand which livelihood
resources are sensitive to climate risk and resguare important for adaptation.

« Enhance and promote development interventions thahed at diversifying
livelihoods of the farming communities, developitheapacities through persistent and
continuous awareness creations on climate.

» Change the impacts, adaptation to climate changekshand response measures to
withstand effects of climate change hazards, pa&yaltentions to conservation of natural
resources and development, carry out extensiverveméons aimed at minimizing
deforestation and soil degradation through pawicp/ forest development and
conservation of soil and water resources from Riréxcessive depletion,

* Promote traditional and indigenous knowledge helpéureduce impacts of climate
change and enhancing local people’s adaptive dgpaciclimate change shocks,
andimplementation of development interventions that rowp livelihoods of the

farming, communities including appropriate relighgegy and social protection, etc

Hence, this research try to find and generate kedgé and share scientific information through
analysis of the local experiences on climate vdrigkand changes, perceptions, stresses and

consequences, trends, adaptation strategies amdfdb®rs, etc. Such understandings of the
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change at micro-level will enable development actr link up and inform policy, CNCR

Ethiopia, at macro or national and regional lewsst explains realities at the ground.

Chapter Ill: RESEARCH DESIGN AND METHODOLOGY
3.1. Description of the Study Areas
3.1.1. Oromia National Regional State
Oromia is the biggest and heavily populated regiofthiopia. It's land area cover 359,620
square kilometers (krf)s spreading across the center of the country witrery wide-ranging
topography having elevated mountains, valleys uholg part of the rift valley, undulating plains
with diverse agro-ecology conditions, etc. The oagis characterized by high plateau and
very limited lowland areas. Its altitude also rasmdeom below 500 meters above sea level
(masl) at the rift to 4377 masl at Mount Tullu DumtThe region experiences annual
temperature ranging from 40 to 36C, with mean annual temperature of°@9and has bi-
modal rainy seasons with the annual rainfall rarfgas 400 millimeter (mm) a year in the
south to 2,400 mm a year in the Western Highla@i®rfia Region Adaptation to Climate

Change Program of Plan, 2011).

According to the population and housing census rtepioCSA (2007), the total population of
the region is 27, 158,471million, which accounte&&i736 of the total population of Ethiopia.
The rural population is 23,788,431 (87.8%) of thialtpopulation of the region, while the urban
population is 3,858,567 (12.2%). Of the total papioh in the region, women constitute
about 49.6%, while men constitute 50.4%. AccordiogCSA (2007), the annual population

growth rate of the national regional state was 2.9
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The main economic base of Oromia depended on sebses and rain-fed agriculture, which
contribute 69% of its GDP and employing 89% of ldd@our force. The yields and productivity
of the agriculture are constrained by several factmcluding traditional farming methods and
rapid population growth, which is causing fragméota and reduction of farm sizes and
contributing to natural resource degradation. Theon@a region is divided into 18

administrative zones, 304 districts with more tl&g842 rural and 482 urban kebeles.

The study Districts, which are amotige 304 Districts in the region, are found in WAss$i
Zone (one of the 18 administrative Zones of Oromi&est Arsi Zone is newly established
administrative unit and has 11 Districts and a tehagown, Shashemene. According to the
information obtained fromWest Arsi Zone Finance and Economic DevelopmenticOff
(FEDO), theZone is located in the Rift Valley area approxietatat a distance 0250 km
from Finfine. Having the total area of 12409.99%mnthe Zone extends from°E&'29" to
7°42'55" latitude and 384'04" to 3846'08" longitude. It shares boundry line with East Shewa
Zone to the north, SNNPRS to the west, Arsi to theheaist, Guji to the south and Bale
Zone to the east. Most parts of the zone have elevatiogswgafrom 1500 to over 2300 masl.

The total length of the boundary line is about 174km.

As per the information of FEDO, West Arsi zone is dividadto three major agro-climatic
zones mainly due to variation in altitudehis great variation of temperature provides wide
opportunities for theproduction of different types of crops ranging fraomarm to cool
thermal zoneThe mean annual temperature of the zone rangeeéetd0-18 in the high

land and 20-2% in the low land area. However, there is a sligatiation of temperature
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from month to months. October to May are the hottesnths while June to September are
the cold ones. In most of the areas, the rainy seadartssin March and extends to
November with the highest concentration in June, Jahd August. The number of
rainy days varies from highland (“Dega”) to midland (“M&e Dega”) and this number slightly
decreases as one goes down to the lowland (“kola”) .aBased on the available
climatologically data, the mean annual rainfall vafiesn district to district.  Generally,
West Arsi Zone receives abundant but unevenly digiib rainfall both in amount and
season. On average, the Zone gets an annual metall r@iri300mm. which is conducive for

growth different types of vegetation and agriculturatiaties.

3.1.2. The study Districts

Kofele and Kore districts, the research sites for this stmdyand among the 11 districts in West
Arsi Zone.Kofele district is within the Wabe Shebele watershade andhrae major rivers,
namely Anjelelo, Ashoka and Totalamdore district was formerly administered under Kofele

district before the establishment of West Arsi Zone.

Based on figures published by the Central Statistical &ggém 2009, Kofele district has an
estimated total population of 196,553 as of July 2010, hadrw 98,546 are men and 98,007 are
women; 16,294 or 8.29% of its population are urban d@ngllwhich is less than the Zone
average of 12.3%. With an estimated area of 660.97 Kofele has an estimated population
density of 297.4 people per knwhich is greater than the Zone average of 1837 kfofele is
located between®sl - 7.08N latitudes and 37E - 39 E longitudesat a distance of about

275kms from Addis Ababa. It has 43 rural and three nuikabeles. The number of kebeles
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increased from 38 to 43 because of the recentférans five kebeles from SNNPR to Oromia
Region. Similarly, based on figures published s $ame agency Kore district has an estimated
total population of 113,901 as of July 2010, of whb6,596 are men and 57,305 are women.
With an estimated area of 660.97 %riore has an estimated population density of 289pfe

per knf, which is also greater than the Zone average 8f718 he District covers 20 rural and
one urban kebeles administration. Geographicdily district is characterized by plane to steeply

sloping land features.

The two largest ethnic groups in Kofele and Kore @re Oromo (94.86%), and the Amhara
(3.83%); all other ethnic groups made up 1.31%hefgopulation. Oromifa is spoken as a first
language by 94.59% of the population while Amhapeakers accounted to 4.55% and the
remaining 0.86% speaks other primary languages.nidgerity of the inhabitants are Muslims,

which accounts about 55.63% of the population whded1% of the population are said to be

Orthodox Christians and Protestants.

The altitude of the Districts ranges from 1800 @53 m.a.s.l and the highland areas accounted
88% while the midland accounted 12%. A survey eflind in these districts showed that 30%
is arable or cultivable, 29% pasture, 2.9% forestd the remaining 38.1% is considered

swampy, mountainous or otherwise unusable (ROBAB@assurvey 2010).

According to the records of Districts’ ARDO, theeargets high annual rainfall ranging between
1200 — 1300 mm. Mean annual temperatures varieseket 14C to 20C with the highest

temperature observed in the dry season from Feptadvlay. Kofele and Kore have two rainy
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seasons, the short rainy season is from Janudviatoh which is locally known as “Belg” and
the long rainy season extends from June to Septemiéch is known as “Meher” and is the
main cropping season. The districts are charaeigrlzy successive years of unreliable and
uneven distribution of rainfall and prolonged drgasons. Besides, the areas are also
experiencing early on-set and early cease of rakmcording to the information gathered from

Districts’ ARDO, the seasonal farming calendarrissgnted below.

Table 1: AGRICULTURAL CROPPING CALENDAR OF §DY DISTRICTS

Activity Belg season Meher season
Land preparation January - February March - May
Planting February - March July - August
Weeding April - May August - September
harvesting June - July December - March

Source: Districts ARDO
The study covers agro-pastoralists who resideerdiktricts and share homogenous way of life,
culture and traditions, etc and earned their lha@dds through crop and livestock production.
About 65 percent of cultivation is done by oxen &ddpercent of cultivation is practiced by

human labor using local hand tools and insignificarmber of the well-to-do HHs use tractor.

Cattle, sheep and equines are common livestoclstypleile wheat, barley, maize, linseed, field
peas and faba beans as well as, vegetables lieéopoarrot, beet root, head and local cabbages

are major crops grown in the areas. En&stseteventricosum is widely grown in several

kebeles and is an important food crop and mearping especially during food shortages.
Maize is now emerging as a new crop after changeeaather condition. The areas are also

traditionally producing crops during the “Belg” sea, although the productivity in general is
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relatively low. Some studies have documented thanym“Belg” producing areas are
significantly affected by climate change (Rich@ke®2009; Oxfam International 2010).

The districts were selected purposely taking irtnsideration the existence of target community
of Rural Organization for Betterment of Agro-pasi@ts (ROBA), an indigenous Ethiopian
Resident Charity and development partners, prosgedevelopment projects intervention and
accessibility of resources including logistics aapa Over the years, the agro-pastoralists’
livelihood pattern, is actually declining due tantaued depletion of natural resources, frequent
changes in climatic conditions and an alarming dhowaf population. In the rainy season,
although unprotected, water is available from mi&ent streams and stored water at different
sites, however, access to these unsafe sourcesisddduring the dry season. Ashoka, Wabe and
other rivers, though flowing farther out, are sasreised by the community after travelling for
long hours. Some families forced to migrate witbithivestock to other areas due to shortage of
water. Despite the problems associated with vditglo climatic pattern, prolonged dry seasons

in recent years also resulting in scarcity of waied grazing.

The rain-fed agriculture with poor input supplyteat was highly affected by climate variability
and decrease of crop and animal production andeasang of pests during the last five
consecutive seasons. The situation is criticaloimes of the villages (kebeles) where they are
forced to receive emergency food aid and migratgher areas in search of food, water, pasture,
etc. The predominantly highland and midland ditrithat were considered among “bread
basket” of the country in the past were recenthgpkd by climatic shocks, but ignored by aid

and government agencies during the past climasesdSenbeta, 2009).
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The Study Areas Kore Kofele

WEST ARSI ZONE
ADMINISTRATIVE DIVISION

Figure 1: Location map of the study Districts
Source: West Arsi Zone FEDO

Crop Production

Kofele and Kore Districts have an agro-pastoramfag system with mixed crop and livestock
production, which are the basic means of livelimd@ver the years, the districts are among
those areas, typically recognized for their surgesn production and had not experienced any
food insecurity situation. The crop production isast entirely rain-fed, with the exception of
very small areas that practiced traditional irfigataround homesteads. Rainfall variability is a
major constraint to agricultural production and domsecurity is becoming a widespread
phenomenon in parts of the study areas. Since dbe five years, the trends of the crop
production was continually reduced due to unpredictin fall patterns, reduced land holding
sizes among smallholder farmers, limited accesbs supply of inputs, insufficient technical

advice/support, pre and post harvest crop lossgsl@cline in productivity per area of cultivated
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land. Besides, the ever increasing demand for arabledaerdo high population pressure, which
contributed to fragmentation of farmlands and ctepof forests even on rugged mountains
sides to sustain livelihoods, are also the &emstraints to sustainable agricultural development
As a result, exceptionally large number of smallleol farmers become vulnerable to food
insecurity problems from time to time. Furthermdhe coming of the rainfall following a long
dry season, for the 2008/09 crop season was alboseveral problems. Among the problems
indicated by the FGD participants was infestatidnttee crops with pests, particularly, on
linseed, which is the most important cash crophefdcommunity. The infestation of wheat and
barley by weed, which was not known before alscaber wide spread. The green and tender
grasses that emerged following the rainfall aldtediseveral animals due to blotting during
grazing. The trends of major crops’ yields in the last for®pping season is presented below
(Tables 2 and 3).

Livestock production

Livestock production is also one of the main sosireed means of livelihood of Agro-
pastoralists. The areas are now almost moving &p groduction even though livestock
production was predominantly serve as basic mdamdivelihood of Agro-pastoralists in the
earlier times. Because of the shift to crop cutiorg grazing land for livestock is declining and
lack of feed is progressively emerging, which imtdecline livestock production. According to
the information obtained from the Districts’ ARD@attle dominate the type of livestock
followed by sheep and horses. Kore District hastal tof 126,056 cattle and 101, 060 shoats
(sheep and Goat), while. Kofele has a total of 49B,cattle, 64,744 shoats, 23,272 horses,

mules and donkeys as well as 28114 poultry.
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Table 2. CROP PRODUCTION TREND IN KOFELE DISTRICT

Year 2007/08 2008/09 2009/10 2010/11 2011/12
Area Area Area Total Area Total Area
Types (ha) Yield | Total yielc (ha) Yield Total yielc (ha) Yield yield (ha) Yield yield (ha) Yield | Total yielc
of crop (ha.) in quintal (ha.) in quintal (ha) dnintal (ha.) | in quintal (ha.), in quintal
Barley | 17,132 16 274,112 19,102 23 439,34 19,228 6 2 499,928 | 17,940 28 19,316 25
502,320 482,900
Wheat 4,647 14 97,587 4,654 22 102,38 7,989 25  ,4798| 4,565 23 4,697 23
104,995 108,031
Maize 1,514 30 57,532 3,010 35 99,330 4,200 36 20, 2,875 35 2,875 32
100,625 92,000
Linseed 1443 3 4,329 1,149 9 10,341 1,871 T 13,971,325 5 1,325 7
9,275 9,275
Peas 146 13 1,898 400 15 6,000 288 16 4,608 240 15 240 15
3,600 3,600
Faba 184 14 2,576 120 22 2640 402 17 6,834 420 14 420 14
Bean 5,880 5,880
Potato 6,070 60 364,200 5,380 9( 484,20 3,6R0 B0 89,6R0 3715 80 3275 80
315,775 262,000
Head 501 115 57,615 184 326 59,984 185 168 31,080 200 0 17 200 170
Cabbag 34,000 34,000
Beet 122 83 10,126 78 30 2,340 90 107 9,630 90 102 90 102
root 9,180 9,180
Carrot 126 20 11,340 96 124 12,096 85 98 7,905 g7 5 P 87 95
8,266 8,266
Total
Yield 881,315 1,218,665 1,212,357 1,093,916 1,015,132

Source: Kofele District ARDO
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Table 3: CROP PRODUCTION TREND IN KORE DISTRICT

Ot

Area Total Area Total Area Total Area Total Area Total
Ttypes (ha) | Yield| vyield (ha) Yield | vyield (ha) Yield| vyield (ha) | Yield| vyield (ha) | Yield yield
in in in in
of crop (ha.)| quintal (ha.)| quintal (ha.)| quintal (ha.)| quintal (ha.)| in quintal
Barley 18172 34| 617,948 17594 30 | 527,820| 20390 29 | 591,310 19602 28 548842 1819 27 49121
Wheat 8370 45| 376,650| 8023 39 | 312,897| 8101 34 | 275,434 | 7967 35 278845 8014 30 24045
Maize 5718 50 | 285,900| 5605 54 | 302,670| 3302 39 | 128,778| 3814.5| 30 114435 5144 35 18007
Faba Bean
165 12 1,980 200 9 1,800 192 11| 2,112 180 12 2160 180 14 2520
Peas 45 11 495 89 10 880 69 10 690 45 10 450 45 16 720
Linseed 1030 10| 10,300 970 8 7,760 885 8 7,080 1020 8 8160 102( 11 11220
Total
Yield 1,293,27 1,153,82 1,005,40. 95289: 92619¢

Source: Kore District ARDO
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3.1.3. Causes of Climate Change in the Study Distts

The underlying reasons for changes in climate areeusal and unpredictable in nature.
Nevertheless, in solid and sound expression, cooti®8 human actions on the environment are
among the crucial factors to bring about changehlerclimate. In light of this, similar situations
were certainly taken place in the research sitesvay of unwise intervention of the human
beings. As the communities perceived and withes$edhstation of natural resources as well as
forests without replacing through forestry develeptn on top of the ever increasing of
population pressure with large family sizes that @xtra burden on the land than the labour
added up for production, are disheartening situati@t contribute to climate changes. Besides,
extending the agricultural or farming lands coupletth huge livestock population and
overgrazing, exhaustion of soil fertility by contous farming and wind and water erosion that
leads to restricted cultivation of crops and grasse well as lack of awareness are factors that

contribute to climate changes in the areas.

3.2. Sampling methods

Multi-stage stratified sampling procedure assodiatgth purposive and random sampling

methods was used to determine sample householtise first stage, two districts were selected
taking into account the presence of ROBA’s projaoget groups and future programming in the
areas, climate related stresses and shocks, twiatid coordination issues as well. The two

districts were composed of agro-pastoralists inolgdmallholder farmers and landless groups.
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At the second stage highland and midland agro-ggokmones purposely identified in both
districts taking into account easy access for partsfacility, data collection and ease of
organization and management of the study taskgshidd stage, purposive sampling was also
employed to select the kebeles, thus five kebetm® Kofele District and three kebeles from
Kore District, a total of eight kebeles were seadectvith due consideration of agro-ecology,
climate related stresses and disasters and adtiessit the final stage a simple random
sampling method was then employed to select thesdimids from the eight kebeles of both
districts. Lastly, a total of 80 sample househal@se selected using random sampling method

from selected kebeles where the future target grofifiROBA were identified.

The total sample covered by the study was 400 haldg, with 150 in Kore and 250 in Kofele.
After securing completed list of households in esample kebeles, 10 sample households were
selected from each kebele systematically usingndam start from the pre-assigned column
table of random numbers. The population was firgtldd by the sample size to get the interval
for choosing the sample population. Then a numlzer randomly selected between zero and ten
to start the selection. Every iousehold was selected until the desired numiBéraguseholds)
were obtained. The sample size sufficiently regmés the population in view of the
homogeneity of the rural households in the stuéyasr Table 4 presents some details about the

study sites.
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Table 4: THE STUDY'S SAMPLE DISTRICTS, KEBELES ANNUMBER OF RESPONDENTS

S/N | Districtss| No. of No. of Number of Respondents
elected Agro- sample | Number of No of No of FGD No of FGD
Ecology | kebeles sample Key Participants | participants at Zone
zones households | Informants at kebele and District levels
level with NGO and Total
government sector
offices

1 Kofele 2 5 50 5 10 5 70
2 Kore 2 3 30 5 10 5 50
Total 8 80 10 20 10 120

The study’s sample Kebeles

Out of the eight sample kebeles where the study swaslucted, five of the kebeles, namely

Koma Bitacha, Hulebra, Gofingira Gurmicho are hagid kebeles and Chatmena Kerensa, and
Tulu Boke are the midlands in Kofele District. Tbiher three kebeles, Gofingira Chocha and
Doda Deyu kebeles are highlands, while Ekka Deya imidland in Kore district. The list of

study sites with their estimated number of HHs poplulation by sex is shown below (Table 5).

Table 5: NUMBER OF POPULATION IN THE STUDY KEBELES

No. of households Total population
Disticts Kebeles Male Femal¢ Total Male Femal¢ Total
Koma Bitacha|  54¢ 28(C 82€ 287¢ 276¢ 5647
Tulu Bok
UIUBOKE 1 ga¢ 214 75¢ | 391¢ | s08¢ | 900
Gofingira
Gurmicho 471 155 626 3238 3062 6300
Hulebera 476 226 702 2621 1277 3898
Chatmena
Kerensa 330 210 540 1490 213 3620
Kofele Total 235¢ 108t 344 1414t | 1431¢ | 2846
Doda Dayu 937 159 1096 3994 4030 8024
Ekka Dayu 42t 16¢ 592 130: 1314 261¢
Gofingira
Chochi 444 157 601 217¢ 220¢ 437¢
Kore Total 1806 484 2290 7470 7548 1501B
Total population of
study areas 4165 1569 5734 24541 21886 43481

Source: Districts’ ARDO
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Selection and training of Enumerators

Totally three enumerators and one supervisor wesigaed for the household survey’s data
collection purpose. Enumerators with college digdoand an excellent knowledge of Afan
Oromo (the local knowledge of the study area) &editeliefs and traditions of the communities
were selected from both districts for the houseliaierview. Prior to the training, an intensive
orientation was provided by qualified and experezhdrainer on the exact meaning of each
interview item, how to approach respondents prgpéndw to pose questions, how to obtain and
record appropriate responses and other relevantstop\fter the training data collectors
exercised an interview by turn in front of the papants to rehearse the interview, which helped
to become more confident. Finally, the traineesevtaken to other villages out of the study area
for practical field work and testing the data colien tool. The enumerators filled a number of
guestionnaires, understand well and noted whatlembthey encountered in the process. The

field practice was instrumental to make the tragnoh data collectors successful.

3.3. Data Collection and Analysis

3.3.1. Tools and methods of data collection

The research employed both qualitative and quaingtadata collection methods. The data were

gathered from various sources. These sources aegllgr classified into primary and secondary

sources. An in depth review of literature was mé&aelevelop a conceptual framework that has

guided the whole research process. Beside diffditerdéiture reviews, relevant government and non-

government organizations’ reports, published angubfished documents and records related to

climate change and adaptation were reviewed. Yaliw strategic guidelines and other official

documents of the National Meteorology Service Agesntd Environmental Protection Agency were
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used as sources of secondary information. As pyinrdormation, the data required for the study
were collected through a structured and semi-stradt questionnaire, focus group discussion and
key informants interview methods. The main primamngl secondary data collection were carried out

between February 2012 and September 2012.

Household survey: quantitative data was collected using structuyeéstionnaire. The survey
guestionnaire was designed comprising of both di@sel open-ended questions categorized as
basic household information, climate change peroeptand understanding, climate change
adaptation, the factors that require to adaptitoate change and the major constraints to adapt
to climate change, etc. In line with this, a tat&lB0 randomly sampled HHs were interviewed
from the eight kebeles by using a detailed questor. The questionnaire generated a
guantitative data at HH level that focused on hbakk socio-demographic characteristics,
perceptions of climate change, and knowledge onptatan options, actual adaptation

mechanisms they employed, etc

Focus group discussion (FGD)a total of four FGDs composed of men and womenggo
(with 6 -10 participants) were conducted in seledample kebeles that were convenient for the
purpose. Checklist was used to guide the discuseformation on climate change perceptions
and understanding, climate change adaptation,retchalped to further verify and balance the
information collected by other methods including thousehold survey. The checklist was
designed to include relevant manifestations, lotalate change adaptation mechanisms and the
factors. The FGDs involved 30 participants from pkarkebeles and government offices and

NGOs representatives (Appendix - D).
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Key informant interview (KlI): A total of 10 individual interviews were conductedth
knowledgeable and influential community members dedders including kebele elders,
religious leaders, leaders of Gada institutionsmen groups, model farmers, council members
and ARDO experts of the districts. The ki intervgewith individual community members (on
average two from each kebele) were undertaken bgloging checklists to guide the interview
and generate additional in-depth qualitative infation. The timeframe considered to assess
climate change perceptions was the past two te ttieeades. Unlike the selection of the HHs in
the household survey, the selection of kis or redpats for the key informant interviews and
participants in focus group discussions was puyeosrhus, in the Kkl interview the questions
were answered by 10 different informants drawn fidafele and Kore Districts. Hence, the

gualitative data from FGDs and Kls were used tavaerg and validate the quantitative analysis.

3.3.2. Data Processing and Analysis Methods

The study has employed a combination of qualitatwel quantitative data analysis methods
appropriate and relevant to data collected usifigrént methods described in section 3.3.1. (data
collection methods). Qualitative data consolidatiand analysis was made independently as
supportive information for the output of the resbaat field level. The questionnaires were pre-
coded for the purpose of facilitating the data pssing. Thus, master-code sheets were prepared for
coding purposes after verifying and organizing ititerview schedule properly. The data collected
using the household survey was entered to and zetalyy employing Statistical Package for Social
Sciences (SPSS) software. Basic household infoomatigro-pastoralists/farmers’ level of climate
change perceptions/awareness, factors which reguaolenfluence adaptation to the climate change

as well as the main barriers for the communityasitity to adapt to climate change.
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Chapter IV. RESULTS ANALYSIS AND DISCUSSION
4.1. Socio economic characteristics of the sampgieuseholds
A total of 80 HHs were interviewed for this stuay,which 51 (64%) were males and 29 (36%)
were females. Out of the 51 male HHs, 32 (63%) Wiy Kofele District, while 19 (37%)
were from Kore District. Among the 29 female HHS, females (62%) and 11 females (38%)
were from Kofele and Kore Districts, respectively all kebeles of both districts, male-headed

HHs were dominant with about 64 % representation.

The surveyed HHs had a total of 668 persons it th@iiseholds. The average family size of
surveyed HHs was 8.3. The family size showed tianaamong the HHs in the study districts.
The largest average family size was found in Gafenghocha kebele in Kore District and the
smallest in Koma Bitacha kebele of Kofele Distri8esides, the survey revealed that the average
family size is more than that of the Zone (5.5 pessper household). This implies that HHs
with large family size put more pressure on cultiealand and if the population growth is
intensified in the future, given the present tratheére would be low employment opportunity in

off-farm activities in the area (Table 6).

With regard to family size of the surveyed housdbph0 % replied that they had from 8 up to
10 families, 31.25 % had 5 up to 7 families, wHile25 % had more than 11 families, and 17.5

% had less than 5 families per household (Table 7).
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Table 6: NUMBER OF HHS AND TOTAL POPULATION OF ST KEBELES

HHs and their Families Total Population
Study Kebeles No of No of Total Total
(Kofele) Male family Female family Total HHs Family Population
Koma Bitacha 6 29 4 18 10 47 57
Tulu Boke 6 49 4 29 10 78 88
Gofingira
Gurmicho
6 44 4 26 10 70 80
Hulebera 7 76 3 20 10 96 106
Chatmena
Kerensa
7 59 3 22 1C 74 84
Total 32 250 18 115 50 365 415
Study HHs and their Families Total Population
Kebeles No of No of Total Total
(Kore) Male family Femal family Total HHs Family Populatiol
Dod Dayu 6 57 4 16 10 73 83
Ekka Dayu 6 36 4 14 10 50 60
Gofingira
Chocha
7 83 3 17 10 100 110
Total 1¢ 17€ 11 47 30 223 252
Grand Total 51 42¢ 29 162 8C 58¢ 66€
Source: Survey data

Regarding their age, among the 51 male respondeetsajority (35.5 %) were between 41-50

TABLE 7: NUMBER OF FAMILY MEMBERS OF RESPONDENTS

No of families

No of respondents

percent
Less than 5 14 175
5-7 32 40
8-10 25 31.25
11-13 6 7.5
Above 13 3 3.75
Total 80 100

Source: field seyv

years old and 31.4 % were between 31-40 yearSwidhe other hand, out of 29 female

respondents, 44.8 % of households were betweel® eats old and 34.5 % were between
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20-30 years old. Hence, in both districts, the migj@f surveyed households were between
31-40 years, which accounts to 36.2 %, followe®0yo of them were between 41-50 years old.

This means that 63 respondents (78.7%) were bet@kand 50 years old (Table 8).

Table 8: NUMBER OF RESPONDENTS B%E AND SEX

Age Male Percent| Female Percent Total Percent (%)
category (%) (%)
20-30 4 7.8 10 34.5 14 17.5
31-40 16 31.4 13 44.8 29 36.2
41 -50 18 35.3 6 20.7 24 30.0
51-60 11 21.6 - 11 13.8
Above 60 2 3.9 - 2 25
Total 51 100 29 100 80 100

Source: Survey data

As indicated in the above table, the majority cfp@ndents were relatively in active age group.
Out of 80 household heads interviewed, 84% wel@hb1 years old while the remaining 16%
were over 50 years old. The surveyed househddd® lbeen living in the study areas for
varying number of years. The majority of housebdidd lived between 31 and 50 years within
their kebeles they are currently residing. Howe8&r% lived between 31 — 40 years, 24 % lived
between 41-50 years and 22.5% had lived between 31 years in their kebeles of residence.
Those who lived more than 60 years and less thaged@s accounted to 2.5 % eacfihe
majority (87.5%) of interviewees had lived morertl20 years, while the rest (12.5%) lived in
the surveyed kebeles below 20 years or less. Tlosldvhave a good contribution to the
knowledge or perception of the HHs about theirnigvienvironment and the trends of climate

change over the years (Table 9).
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Table {UMBER OF YEARS LIVED BY RESPONDENTS IN THE SURVEYEKEBELES

No of years No of Respondents Percent (%)
Less than 10 2 25
10 — 20 years 8 10
21 — 30 years 18 22.5
31 — 40 years 25 31
41 — 50 years 19 24
51 — 60 years 6 7.5
Above 60 years 2 2.5
Total 80 100

Source: Survey data
When considering the marital status, out of 80 gadpnts, 74 interviewees reported that they
were married, while 4 (5%) were divorced (Table.10)

bla 10: MARITAL STATUS OF RESPONDENTS

No of
Matrital status households | Percent (%)
married 74 92.5
not married 1 1.3
divorced 4 5.0
widowed 1 1.3
Total 80 100.0

Source: Survey data

In terms of educational achievement, out of 80 kbukl heads, 47.5 % were illiterates (not
attended any kind of education), 11.25% can readvaite, 30 % had attended from grades one
to six, 10 % had covered grades 7 to 10 and ondyhmusehold head (1.25 %) attended beyond

grade 10 (Table 11).
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The survey revealed also that 69% were femaleridites while male illiterates which is 35%.
This implies that women were not adequately acckdse education services than their
counterparts as well as the illiterate agro-passtsawho dominated the crop and livestock

farming activities in the study sites.

Table 11: EDUCATIONAL LEVEL OF RESPOENTS BY SEX

Sex
Education level Total Percent (%)
Male Female

illiterate 18 20 38 47.5

Read and write 8 1 9 11.25
gradel-6 18 6 24 30
grade7-10 6 2 8 10
gradell-12 1 0 1 1.25
Total 51 29 80 100

Source: Survey data

4.2. Land holding

Similar to most highlands of the country, the siddandholding of surveyed agro-pastoralists
was very small in the study area. In both distyibtt2 % of agro-pastoralists cultivate between
0.5 and one hectare (ha) of land. Households whivaie more than one hectare of land
accounted for 30 %, while those cultivate less th&nha are 18.8 %. In surveyed sites of Kofele
District, out of 50 households, 54 % of the houséérs cultivate between 0.5 and one ha, while

16 % cultivate below 0.5 ha and 30 % own more thia@ ha of cultivable land. In Kore study
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sites, out of surveyed respondents, 46.7 % own 0dmup to 1 ha, 23.3 % own below 0.5 ha

while 30 % hold more than one ha.

According to the Districts’ Land Administration an@nvironment Protection Office’s
information (2011), the minimum and maximum sizdafdholding were 0.25 and 2.5 ha, the
average being 1.05 ha. Reports at a Zonal levadigSeconomic profile of West-Arsi Zone,
2009) landholding size had indicted that 68% ofdatwlds cultivate 0.1 - 1ha. The midland
kebeles, Ekka Deyu, of Kore and Tulu Boke and CkatrKerensa kebeles of Kofele Districts
relatively cultivate more than one ha of land, whig greater than the other kebeles (Table 12).
The majority (51.2%) of interviewed HHs indicatéwt the land they cultivate is insufficient to
support their household. During the FGD at kebeeell more than 80% of respondents
suggested that the individuals’ landholding sizé slaown a declining trend. This seems to lend
evidence for what was projected by IUCN (1990). éding to this report, the per capita
landholding of the country is expected to declirnf average of 1.76 ha in 1985 to 1.1 ha and
0.66 ha in years 2000 and 2015 respectively (IUCI0 in Kassaye, 2004).

The agricultural land of the study areas had beetenpially suitable for mixed farming.
However, the land in midlands of Kofele is subjdcte water logging during high rainfall in
areas where the topography is flat and exposerbgiom where there are steep slopes. As the Kl
of Agricultural Extension staff revealed, the agtiaral land is also in constant competition with
grazing land as there is no balanced managememighrland use planning. Often it is argued
that fragmentation has a negative impact on thensity of management of the land which in

turn has influence in the productivity and degramfastatus of land (Woldeamlak, 2003).
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Table 12:

SIZE OF FARM LANDHOLDINGF RESPONDENTS

District Kebeles Size of land and No of respondents Total
more than | Respondent
less than 0.5 ha 0.5-1 ha lha
Kofele Koma Bitacha 0 8 2 10
Tulu Boke 2 3 5 10
Gofingira 6 3 1 10
Gurmicho
Hulebera 0 8 2 10
Chatmena 0 5 5 10
Kerensa
Total 8 (16%) 27 (54%) 15 (30%) | 50 (100%)
Kore Doda Dayu 4 5 1 10
Ekka Dayu 2 3 5 10
Gofingira Chocha 1 6 3 10
Total 7 (23.3% 14 (46.7%) 9 (30%) 30 (100%)
Total 15 (18.8%) 41 (51.2%) 24 (30%) 80 (100%)

Source: Survey data

4.3. Means of livelihood

Crops and livestock productions are the key meétigsaihood and the leading income sources
for the majority of the community in the study ae®etty trade and casual labor were also
important sources of income in the surveyed kebdlee major types of crops cultivated in the
study districts and kebeles (villages) were cergalses, vegetable and root crops. Enset and
vegetables are cultivated especially in Kofele st The major livestock type raised at both
districts were oxen, cows and heifers, donkey angds, sheep as well as chicken. The level of
productions over the last five years was surveyedugh household interviews. Accordingly,
the majority of surveyed agro-pastoralists, whiatcaunted 44%, had stated that their

production of crops and livestock had decreasedogrthe 35 households who reported that
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their production level had decreased,%9of agro-pastoralists were from Kofele, while &l
were from Kore District. However, 2% of respondents stated that their production had
increased, while 3 informed that there were no changes on their prioolu over the past five

years (Figure 2).

During FGDs, experts of NGOs and government offieledorated that long term and variable
pattern of changes in temperature and rainfall ltaenatically affected the livelihoods of many
resource poor members of the community, particpl#infough declining food security and
problems with the viability of many livelihood adgties, including livestock rearing, and the use
of forest products on top of crops production. Bhieer effects include increases in urban food
prices and greater problems with services suchasrveupply and sanitation that affected the
urban poor. The frequent climate change pattems,especially the increased frequency and/or
severity of extreme events has increased vulnérald natural disasters. As the figure
indicated in Kore District, the majority (50%) ofHd who reported “no change” on production

level were not as such affected by climatic factors

For the question regarding the annual income egsniri surveyed respondents, 12.5 % of HHs
had earned more than Birr 15,000.00, while 11.28%ed less than Birr 5,000.00. The majority
of the respondents who earned between Birr 5,00&nad0Birr 10,000.00 accounted to 45 % and
those who had earned between Birr 10,000.00 and1Bj000.00 accounted to 31.25 % in both
study districts. The income reported by surveyew-pgstoralists could not be sufficient to

sustain their livelihoods especially for those wétge family sizes (Figure 3).
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Figure 2: Level of crop productionstfidy Districts
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4.4. Agro-pastoralists’ Perception on local climatehange

Respondent’s level of awareness and perceptionetdotal climate change was assessed in the
study sites of Kofele and Kore districts. Farm@gro-pastoralist households’ perceptions and
understanding of climate change have significamtartance in their livelihood adjustments and
adaptations to climate change. Cognizant of thigoitance, the HHs were asked whether they

perceived long-term climate changes in temperatnderainfall.

When Agro-pastoralists’ responses on whether thaxe a long-term change in the temperature
over the 20 years period were categorized as Yeé&Nanthe majority had realized that there is a
change in temperature. They were also asked whethest there was a long-term change in the
amount and distribution of rainfall over the pa$t years, the majority of surveyed Agro-

pastoralists stated that they had perceived a ehang

Accordingly, majority of the HHs perceived that ithés a change in the climate, where the level
of precipitation was sometimes lower and sometimeier in the study kebeles of both districts.
For the question asked about the long-term chamgesnperature over the last 20 years, 85 %
of HHs replied as “Yes”, that there was long tefmarege in temperature, while 15% replied as
“No” that there was no change. With regard to tbegl term changes in the amount and
distribution of rainfall, 70 % of HHs responded“d®s”, that there is a long term change, while
27.5 % of HHs said “No”, there is no change and@ & respondents replied that they didn’t

know about the changes.
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For the question on describing the situation ofréase in temperature and rainy days, the
majority of respondents (81 %) replied that thees\&n increase in temperature over the past 20
years and 51 % of respondents stated that thereavdgsrease of rainy days over the past 20
years. Besides, 14 % of respondents also answkatdhere is no change with regard to hot
times and 22.5 % replied that there was no changbeesituation of rainy days over the past 20
years. Out of 65 respondents, 67.7 % from Kofelk 23 % from Kore districts had witnessed
that the hot days have increased. On the other, lmnddf 41 respondents, 71 % from Kofele

and 29 % from Kore had perceived that the rainysdeywe decreased (Figures 4,5,6,7).

Perception Long term change in Temperature
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Figure 4: Perception of HHs on long term changdernnperature
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Figure 5: Perception of $ibh Number of hot days
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Perception on Longterm Rainfall amount and distribution
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Figure 6: Perception of HHs on the amountdisttibution of rainfall
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Figure 7: Perception of HHs on sitoatof rainy times

Follow up questions were raised in order to asagss-pastoralists level of understanding and
knowledge of climate change. The result had inditdhat surveyed agro-pastoralists had basic
knowledge of climate change as the majority of gmastoralists heard about climate change

from different sources (including the media) and/ fef them have very little understanding.
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Accordingly, when asked about how they know regagdilimate change, 47.5 % have been
informed about climate change from Extension Wakevhile 25 % knew from the media

(radio). However, 16.3 %) stated that they becawcguanted with climate change through
training and workshops organized for the target rooimity at the study sites, whereas, 11.2%

knew about climate change from kebele leaderstat districts (Table 13).

Table 13: RESPONDENTS’ SOURCE OF INFORMATION ONI®IATE CHANGE

Study No. of Respondents and Sources of information
areas
From extension From kebele From media (radio, Training/
workers leaders etc) workshops Total

Kofele

24 (48 %) 6 (12 %) 12 (24 %) 8 (16 %) 50
Kore

14 (46.7 %) 3 (10 %) 8 (26.7 %) 5 (16.6 %) 30
Total

38 (47.5%) 9 (11.25%) 20 (25%) 13 (16.25%) 80

Source: Survey data

During the FGD, participants were asked to explatrether there was an event of climate
change in their zone or districts. Almost all haglied that there was a change in the climate.
For example, in the year 2010/11 there was a pgedmrainfall pattern in Kofele and Kore
Districts. This resulted in the reduction of crapl¢t and loss of quality. Because of the loss of
the quality of wheat and barley, the market pri€¢hese crops went down drastically. To fill
this gap the agro-pastoralists were forced tothelir livestock which in turn led them to lose
their assets. As climate change exhibits in diffengays, in different parts of the districts, the
FGD revealed that, the most common feature of ¢énshange evidences are either late or early
on-set of rainfall in a prolonged ways.

In Kofele District in 2005/06 and 2007/08, the late-set and shortage of rainfall than usual

occurred and affected both livestock and cropsiefagro-pastoralists. The average productivity
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of the major crops in the area, wheat and barlegs wecorded very low and on some
smallholders’ farms it was almost nil. With regad livestock, due to shortage of feed and
untimely disease occurrence both milk and beefython was reduced significantly. As a result
children and elderly segments of the community wadfected severely. In some cases loss of
livestock was observed. Over the years, the comiegmivere not in a position to send their

children to schools because of lack of income t@ecschool fees and related expenses.

During the KI interview, participants were asked @mplain whether they experienced any
climate changes in their life time and the typeclfate shock they encountered with, they
pointed out that there was early or late on-setwffall and early or late cease of rainfall with

low or high level of intensity. However, they haatéd severe shortage of rainfall during the
“Belg” season in 2010/11, which subjected themasslof planted potatoes and maize crops.
Usually potato is produced during the “Belg” seasonbridge the food shortage gaps that

prevailed in the main cropping season.

One of the Key Informants, Sheik Mohammed Yahyae(&§) from Tulu Boke kebele, had
informed that he experienced the variability of therfall and remembered that he lost all his
cultivated food and pasture crops due to wateritmpgs a result of heavy rainfall, and due to
shortage of rainfall in the Belg season of the y2@t0/11 forced him to sell his livestock to
sustain the family. There were some observatiomnks expression of study participants on the
manifestation of rainfall change.

Among the kis, one elder’'s expression in Chatemi€aeensa kebele about the changes in

rainfall over the past 20 years was as follows:-
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“Prolonged dry season is not a new phenomenonrtarea but the frequency used to be three or
four years but now encountered after every ongvoryears and even less than that. The amount
and distribution of rain has been reduced and iermtnature. For instance, “Meher” season
used to be for four months (June to September),simge 2005/06 it has been irregular and
unreliable and abnormally decreased and it is ialsamilar condition to the short rainy season

or “Belg”, which was not common in our area”.

Elders in Ekka Dayu kebele have expressed by sayifige starting and ending period of
rainfall season has become uncertain and severedlleaging our livelihoods”. FGD
participants in Kore District have stated, “somargeback, the “Belg” rainy season used to start
in March (even late sometimes), but now it staate In April and even some years with little or
no “Belg” rain. It no longer become reliable. Sucbnds come once in four years. The main
rainy season (Meher) used to end on Septembendwitit ceases at the end of August or first

week of September and it has become difficult her éxisting varieties of crops to mature”.

Besides, Kl in Kore District had reported that aeitation has been increasing over the last 30
years. The causes include death of trees due koolashortage of rainfall, absence of natural
resources management, unwise cutting of treesutdy €learing of additional farmland, increase
of construction, lumbering and overgrazing. The Hdd also expressed that the process of
deforestation has been more in the highland areagalincrease in size of population, scarcity

of farmlands, which has aggravated the clearingeafs for farming activities.
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4.5. Analysis of meteorological information on raifell and temperature

4.5.1. Rainfall data analysis over Kofele study aes

One of the meteorological information stations isalied at Kofele district, which most likely
represent the Kore district, which has no a meteggostation. Kore is located about 20kms and
was one of the administrative units under Kofelbe Tmain rainy season for Kofele and Kore
districts is during June to September (Meher), e second short season, depending on the
altitude, is between January and March (Belg) whiontribute significantly for its annual
rainfall. The districts have one/two distinct drgripds, October to December and January to

May.

In Kofele district, the rainfall pattern has chadgsther decreases or increases in amount and
frequencies. While there were years of short batvheainfall seasons and there occurs also long
dry seasons. According to the climatic data callédtom NMSA, the 26 years’ (1985 — 2010)
average annual rainfall was 1037.7 mm for Kofels. ghalysis made from NMSA monthly
climatic data, within the same period, the averegafall for the peak months of July and
August was 125 mm per month, while for the shoryanonths of February and March, the

average monthly rainfall was 81 mm per month.

The surveyed HHs felt that the trends of rainfakrev decreasing while temperature was
increasing for the past two decades, As the rhidé&a for some months of the reported years
were missing, it is difficult to see that exactnlein the amount of rainfall during the reported
years. As the climate data obtained from Nationatddrology Service Agency had revealed

there were uneven distribution of rainfall throughohe years between 1985 and 2010. The
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amount of rainfall had increased from 1986 to 1888 from 1990 to 1992. The highest amount
of rainfall was recorded in the years 1992 (180#r8) and 1993 (1537 mm). On the other hand,
the trend of the rainfall amount was decreasingftbe year 2006 to 2010. These were the years
when better monthly rainfall data was registerekijevthere are more or less missed data for the
other years. Nevertheless, the data presentedgime8 8 and 9 below shows there was a

decreasing trend in the amount of rainfall (NMSA12).

The rainfall data analysis was made on annual tegigagro-pastoralists perception is basically
related to rainfall (cropping) seasons as theimntaincern is whether it is sufficient for crops to
grow. The study has also witnessed that the totaluat of annual rainfall was in a decreasing
trend, and rainfall seasons were getting shortge ($tart and early cease) but sometimes with
heavy torrential and erratic rainfall. The majormtiyagro-pastoralists have perceived that rainfall
was decreasing at the study sites and the analggise amount of annual rainfall data over two
decades had shown also a decreasing trend withlesigariability. In general, both “Belg” and
“Meher” seasons rainfall were highly variable, whis in agreement with the general trend

throughout the country (Table 14).

69 |



Table 14: MONTHLY RAINFALL DATA IN MM FOR THE YEAR S 1985 — 2010

Year Jan Feb Mar | Apr May Jun Jul Aug Sep Oct Nov c De Total
1985| 175 183 812 1758 12143 1285 X X X X X X | 542.6
198¢ 4 12€ | 84.1| 199.%| 1047 | 147.: 13E | 160.¢ 178 | 119.2| 24.%| 24.€ | 1306.7
1987 25| 68.] 199.¢| 126.71| 160.7 64.5 77.2 28z | 129.1| 156.¢ 51117 | 1308.¢
1988| 615 901 67% 126[1 883 191 198.7 235.1 61P5.138.5 29| 75 | 13978
198¢ 0 0 0 0 0 0 95.1| 177t 151 80.€| 74.1]122.1| 700.7
1990| 13.2 61 138.4 1717 1448 1134 1451 117 31p1.51.7| 28.9] 15.8| 11225
1991 | 14.4| 106.5 1745 643 161.2 729 1056 19427791 117 293 61 | 11735
1992 | 87.2| 168.2| 1134 | 203.f| 127.| 106.2| 178.€| 281.8| 216.7 92.7| 146.£ | 855 | 1807.¢
1993| 879 614 643 1642 2929 106.2 196 1314 .6203190.5| 37.6/ 0.8 1537
199/ 0 0.6 | 91€| 107.f 138 X 14€ | 130.2 | 160.¢ 15.2 9.3 201 814.¢
1995 0 x| 79.8] 300.7 75.2 84|5 x 1523 104.6 58.8 8 |787.8 951.5
1996 | 137.8] 344 2049 2446 1339 x 18p.1 X X 18854 | x 1061.6
1997 60 8.2 160.9 1885 104{4 190.2 83.4 1904 X 8.2B x| 154 | 1289.9
199¢ | 80.4| 62.¢ X X X X 75.2| 96.€| 167.4| 127.¢&| 4616 662.
1999 | 244 0 113.9 1145 1816 1846  20[.1 126 2B4.7 X 0] 18 1188.5
2000 0 0 0| 201.1 1027 116{4  232.2 X 4p.8 48.9742.1
2001 8.6 | 50.2] 198.c X | 161« 122 927 | 1115 101.5| 158.¢| 22.2| 24.4 | 1052.
2002 | 63.6] 41.2 194 796 1052 1p1 1153 147.1 10181 X X | X 986.1
2003 | 36.8] 26.4 206.2 K X 189 x 130Q.7 213 86.7 287 917.7
2004 | 61.3 15 X X X X 114.3 X X X X X 190.6
2005| 35.2| 160 1346 163)1 X 83 933 14p1 1017 992 x| 256 894.6
2006| 12.2| 754 2138 1201 1529 1042 158.3 121.629.3 89| 109 28.2| 1215.6
2007 | 48.2] 87.4 179.y 1655 1421 79.6 95.4 144 13848.3| 125 x 1140.9
2008 5| 142 40.7 458 2382 1537 91.3 1311 143.129.9| 77.4| 0.7 | 1070.1
200¢ | 79.z| 28.7| T76.L 62.¢ 47 97.t 93.% | 1735 | 127.2| 108.¢| 11.zZ] 19¢ 1101.¢
2010| 534 874 988 1443 1324 05 94.7 97 X X X X 803

Source: NMSA, September 2012
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4.5.2. Temperature data analysis over Kofele Distrt

The monthly maximum temperature of Kofele Distfmt the period 1985 to 2010, is shown in

table 15. Since data for some months are misding difficult to see the trend, but the monthly
maximum temperature for the period had shown areasing trend. Notably, the increase of
maximum temperature pattern is consistent withtteieds and scenarios for climate change in
Ethiopia and also in harmony with the common woitthv climate changes which are

consistently increasing over the years.

Besides, as the data for the last 26 years shdwse twas a trend of increase in maximum
temperature for Kofele, which was also in agreemmtit the surveyed HHs’ perception in the
area. However, the temperature has also decreassetimes which for a moment had brought
about frost and have an effect on crop product®same surveyed HHs and FGD participants
had witnessed. Hence, analysis of the trend ofimax temperature and the perception of the
majority of agro-pastoralists’ on long term tempera are in line with the analysis of
meteorological data on temperature (Table 15).

The monthly minimum temperature of Kofele is alsesented for the period 1985 to 2010. As
indicated in table 16 and figure 11, the averageimum temperature had shown a decreasing
trend, although the data for some months are alseimy. According to NAPA, the averaged
annual mean minimum temperature throughout thetepimdicates an increase of 0°87every
decade (NAPA of Ethiopia, 2007). In contrary witlis, a decreasing trend of monthly mean
minimum temperature was observed over Kofele, whiels not in line with the trend in the
maximum temperature as well as with the overaltligteon of temperature trend in the country

(Table 16, Fig. 11)

73 |



Table 15: MONTHLY MAXIMUM TEMPERATURE DATA IN°C (1985-2010)

Yeal Months
Jan Fek Mar Apr May Jun Jul Aug Ser Oct Nov Dec
TO8C 22.1 21 22.%8 19.2 20.5 19.2 X X X X X X
198¢ 212 20.¢ 20.] 18.7 19 17.< 16.5 172 18.5 19.5 20.5 20.
1987 20.7 21¢€ 2C 20.2 19€ 18.€ 17€ 172 19.1 18 20.1 211
198t 2001 21 21.¢ 20.z 19.¢ 17.< 16.1 16.€ 18.1 18.2 194 20.¢
198¢ 19.4 19.€ 20.€ 18.c 18.¢ 174 15.¢ 16.¢ 17.% 18.7 19.5 18.¢
199C 19€ 20.1 X X X 192 18E 17.7 194 19.7 20.F 20.7
1991 21 21¢€ 20.€ 212 213 20.2 18¢€ 192 194 20 20.7 20.€
1992 211 20.€ 22.2 211 20.€ 192 18 184 18.€ 182 194 20.2
199: 19.5 19.¢ 22 20.1 19.5 18.5 17.€ 17.€ 18.% 18.€ 19.4 20.¢
1997 22 232 22.€ 211 19.€ 18.€ 177 18.7 19 19. 20 20.€
199t 223 22z 22 204 20.€ 20E 17¢ 184 197 193 21z 20€
199¢ 20 21.¢ 21t 20.1 20.z 18.c 19 18.¢ 19.5 20.1 20.5 20.¢
1997 21 22.2 22.€ 19.7 20.€ 19.7 18.€ 182 X 19.€ X 20.1
199¢ 20.€ 22 X X X 20.4 19.5 19.2 19.4 19.1 19.7 20.
199¢ 212 23 20.7 211 22.2 20.Z 187 192 20.2 197 20.7 21z
200C 21.¢ 28 26.% 22 18.7 18.% 17. 16.t 17.€ 18.2 19.2 19.€
2001 19.¢ 21.1 2C X 19. 17.€ 17.1 17.¢ 18.4 18.7 18.€ 20.z
200z 19.t 21 20.€ 20.€ 19.7 18.1 17.€ 17.€ 18.¢ 19.5 X 19.¢
200% 20.2 22,1 22 20.1 20.8 18.4 16.¢ 17.¢ 18.% 19.€ 20.1 18.¢
200 20.5 20.¢ 21t 19.7 20. 17.€ 17 17.€ 18.2 X 19.7 19.7
200 20.5 23.2 21.¢ 21. X 18 175 18 18.¢ 19.c X 19.¢
200¢ 21 22.2 20.€ 19.4 20. 19 17.¢ 172 18.1 19.1 19.5 19.2
2007 20.1 21.1 22 20. 20 17.€ 17.2 17.1 18 19.5 20 X
200t 21.¢ 21¢ 234 21.c 19.¢ 18.1 1/ 17.< 18.4 19.c 19.1 19.¢
200¢ 20.Z 21T 233 21 20.€ 20.1 17.€ 18 18.€ 19.7 20.€ 19.7
201C 19.4 19.¢ 20.4 212 20 19.1 17¢ 18 X X X X

Source: NMSA, 2012
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Table 16: MONTHLY MINIMUM TEMPERATURE DATA IN°C (1985-2010)

Months

Year Jan Feb Mar Apr| May| Jun Jul Aug Sep Oqt Nov Dec
1985 5.3 6.5 7.1 8.7 9.1 7.9 X X X X X X
1986 4.5 7 6.5 9.2 9 9.3 9 7.4 8 64 4.9 4.3
1987 5.2 6.9 8.9 8.4 9.1 9 8.7 8.4 7P B 5 4.1
1988 6 7.2 7.5 8.9 8.3 8.9 9.7 8.7 8.B 719 3.7 4
1989 5 5.8 7.8 8.8 7.7 8.1 9 8.1 7.p 67 5.7 7.8
1990 4.3 7.9 X . . 8.4 8.7 8.9 8.6 6.8 6.3 5.6
1991 6.8 7.9 9.1 8.4 9 9.4 9.9 9.2 8.p 6]3 4.9 5.4
1992 7.4 8.4 8.1 9 8.9 8.7 9 9.4 8. 8|1 6.8 7.2
1993 7.3 8.1 5.8 9.2 9.5 9.1 8.8 9.8 883 8.3 6.4
1994 5.4 7.1 8.6 9.1 8.9 9.1 9.p 9.6 88 g.6 6.9 25
1995 5.8 7.4 8.5 9.8 8.3 8.9 9.4 9.¥ 88 719 5.5 1 6.
1996 7.9 7.2 8.6 9 8.7 9.7 9.1 8.8 9L 73 5 5.8
1997 7.5 5.8 8.9 9.1 8.1 8.4 9.6 9.y X 84 X 7.8
1998 8.9 9.8 X X X 9.1 10.3 9.6 8.9 9 5.7 4.4
1999 5.7 6.1 8.7 8.3 8.3 8.3 9 8.4 8.p 816 5.4 5.2
2000 4.2 3.4 4.4 8.2 9.4 9.1 9 9.2 8.4 813 6.4 5
2001 5.8 5.7 7.8 X 8.8 8.6 8.9 9.] ¥ 714 5.5 5.5
2002 6.1 5.7 8.1 7.9 7.9 8.9 8.4 8.4 h 4.8 X 8.3
2003 6.9 7.3 8.1 9.3 9 8.7 9 8.4 .Y 716 6.8 6.2
2004 8.2 7 8 9.2 8 8.1 8.1 8.4 7.9 b 6.1 5.6
2005 6.3 7.6 8.7 9.2 9.2 8.1 9.1 8.y 86 13 X 34
2006 55 7.1 7.5 7.8 6.6 7.4 8.9 A% 7y 15 5.6 8 5
2007 55 6.7 6.7 8 8.4 8.1 7.9 7.4 7L 518 4.3 X
2008 3.6 4.4 5.1 6.1 6.8 6.9 7 6.7 6.p 514 3.7 2.4
2009 3.7 4.3 4.8 5.8 4.5 5.5 5.2 5.4 5.5 4.5 2.2 4.5
2010 3.2 5.8 4.2 5.8 5.8 5.4 5.1 5.4 X X X X

Source: NMSA, September 2012
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According to the information obtained from diffetdfGDs, the timing as well as the type of
climate change that took place in the eight surdeyebeles of Kofele and Kore districts was
similar even though the impacts as well as thearsgs depended on the objective situations
that existed at each kebele. For example, u@®®/26, the past seven years, the surveyed HHs
of Ekka Dayu midland kebele in Kore District enjdylavorable climate condition along with
rainfall coming regularly and followed by timelyydseason during which there was no problems
as such of livestock as well as crop diseases @gififgiant economic importance. FGD
participants in that particular kebele, howeveajrl that climate change had taken place for a
continued period up to this date. The climatangfe was reflected in terms of the length of the
rainy and dry seasons, as well as in the inteditiie amount of rainfall received. For instance,
in 2006/07, the rainfall continued from May to Asgjuwith intensity increased in September as
the result of which about 80% of the crops weretrdged. This was followed by continued

drought for seven months in 2007/2008, during wiailtlsprings and water points had dried up.

The KI from midland kebele of Chatmena kerensa afele District stated that climate change
has been well experienced since the &astyears. In the previous periods, the normal “Belg”
rainfall season used to be from February to theagrpril, during which the land was ploughed
and remained in the sun during the month of Mayiclwhwas normally dry and sunny. The
“Meher” season starts in June and end in Septemiliidgr few showers in October. In year 2006,
the rainfall during the “Meher” season was unfaanilor unusual with too much rainfall, which
left most of the land water logged. In the yearZ208, however, there was very small amount of

rainfall for a period of seven months that is upghte end of April, which was followed by heavy
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rainfall in May 2008. In the year 2009, the ralhfaas with a decreasing trend during the

“Meher” season.

In Tulu Boke kebele of Kofele, one the Kl had resged by saying that the past six years was
full of disasters in the area. In 2006/07, there ‘g and heavy rainy season. As a result, the
land became swampy and too much water loggings Wis followed by a long dry season, the
impact of which were low water level, drying uprofers and springs. In the Kebele, the long
dry season from January to May in 2007/08 was dstnated in the low water flow level of
Wabe River. There were also incidences of very temperature with frost damaging crops

early in the mornings.

4.6. Adaptation to climate change

4.6.1. Analysis of climate change adaptation optienand factors

In Surveyed Kebeles of the districts, climate cleanferratic nature took place during the last
two decades. The effects of the climate change aknost similar with the severity depending

on the actual situation and adaptation capacitiegbeoagro-pastoralists in the study area. Low
yields of crops, shortage of feed and water foedteck, death of livestock, pest infestation,

shortage of food, prevalence of both human and diegases were the major impacts observed

at the research sites.

The influences on the community in the study aresewaggravated by population pressure,
deforestation, landlessness, depletion of livelth@ssets, lack of diversity of the Means of

livelihood, etc. The majority of the respondemtghe study sites are engaged in mixed farming
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(crop and livestock production), which are highlysseptible to climatic factors and demand
different strategies to cope and adapt to the #etjghanges in the climate. Elaboration on
possible adaptation options, the major factors ¢alitfor adaptation and the actual mechanisms

used for the known climate changes will be asseissad in-depth manner.

Agro-pastoralists in the study area were askeddicate the possible options that they could
apply in responding to long-term climate changdkoptions were mentioned though there were
overlapping of responses. Accordingly, in Kofelstbct all 50 agro-pastoralists stated the 10
options; thus, 70% of respondents indicated they had agreed on options like changing crop
variety and planting date, crop and stock divemsdy implement soil and water conservation
methods and tree planting, construct water hamgspools for irrigation and provisional
migration, etc, which could be applied to respoodard long-term climate changes. However,
12% of respondents had disagreed for options regarénting the land, change of production
system and stock diversification. A good number ¥d)8of respondents had expressed that they
lack knowledge on the options, like selecting eatiteeds, change of production and stock

diversification, provisional migration and changisi@te of planting crops, etc.

Similarly in Kore District all the sample househsltesponded for the possible options; hence
73% of respondents pointed out that they havedhgeopinion on options concerning changing
crop variety and planting date, crop and stock rdifygng, implement soil and water
conservation and tree planting, construct watevdsding pools for irrigation and engage on off-
farm activities, while 9% of respondents disagraeoptions of renting the land, migration and

change of production system, and 18% of respontatithey don’'t know about options of
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selecting cattle breeds, changing of productiortesysand livestock diversification, etc (Table

17).
Table 17: AGREED OR DISAGREED OPTIONS TO RESPOND CLIMATE CHANGES BY HHs
Kofele District Kore District
i (a) (b) | (©) i (a) (b) | (€)
. isagree | agree isagree | agree
Options don't don't
know know
1) Diversifying crops plantin 2 45 3 - 30 -
2) chinging date of seeding/planti - 40 10 - 25 5
3) Changing crc variety 2 36 12 - 25 5
4) Changing production system
livestock to crop b¥tock 8 27 15 5 10 15
diversification
¢) rearing shoats than cattle
5) Implement soil and wat 1 44 5 - 30 -
conservation techniques and tree
planting
6) Selecting cattle breec 1 29 20 - 12 18
7) Engage on o-farm work/activit 6 42 2 - 29 1
8) Construct local water harvesti 1 42 7 - 30 -
scheme for irrigation
9) Renting the lar 28 16 6 15 9 6
10) Frovisional migratio 10 29 11 7 18 5
Total 59 35C 91 27 21¢ 55
percent 12% 70% | 18% 9% 73% | 18%

Source: Survey data

Even though they have indicated the various optfonsesponding to the climate changes and
there are different factors that also necessitateaflaptation to climate change, the agro-
pastoralists suggested a number of ways that thelg ¢ake into account to react to the climate
changes in their localities. When asked about othethods they could consider to respond to
climate change, out of the total agro-pastoralsiyveyed in Kofele and Kore districts, 21 HHs
(26.25%) stated that they consider sale of animdl$jHs (21.3%) indicated that they believe in
consuming less food and reduce meal frequenciete Wh HHs (18.7%) responded by saying
that they think borrowing in cash or in kind frotretr relatives within or outside of the locality

and/or from non-relative neighborhoods to respoodand deal with the climate change
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situations. Besides, 18 HHs (22.5%) had reportatttiey have no other mechanisms they might
consider, while five HHs (6.25%) replied that thiéynk about sale of their labour and 4 HHs

replied to pray for Allah as another option in artterespond to climate change (Table 18).

Table 18:0THER MECHANISMS CONSIDERED BY HHS TO RESPOND TO IMATE CHANGE

Study Kinds of other mechanisms
areas
Districts | No other | Pray to Borrow Sale eat Sale
method Allah From animal less and labour
relatives reduce
feed time Total

Kofele 11(22%) | 2 (4%) 10 (20%) | 12 (24%)| 12 (24 %) 3 (6%) 5(100%)
Kore 7 (23.3%) | 2 (6.7%) 5 (16.7%) 9 (30%) 5 (16.7 % B(7%) 30 (100%)
Total 18 4 15 21 17 5 80

(22.5 %) (5 %) (18.7%) | (26.25%) | (21.3%) | (6.25%) (100%)

Source: Survey data

As indicated in the table the midland kebeles weghly considered sale of animals as other
options to respond to climate change. In ordegrasp the opinion of agro-pastoralists on the
issues that demanded adaptation to climate chahgesurvey had identified the following
variation in rainfall patterns or distributions (geor late on-set and cease) associated with frost
and water logging, accounted for 23.75% of respotsjefollowed by deforestation and
degradation of natural resources (21.25%), lackvedreness (15%) and lack of inputs (8.75%)
were the major factors that call for adaptatiortitmate changes. The study had also indicated
that 31.25% of respondents have no information riowkedge about the factors that could
necessitate adaptation to climate change. Thak,d&information/knowledge and awareness,

variability of climate change, devastation of faseand degradation of land and related natural

81 |



resources, capacity limitation for accessing inpwere the major factors that necessitate

adaptation to climate change (Table 19).

Table 19: RESPONSES ON FACTORS THAT NECEZ91E ADAPTATION TO CLIMATE CHANGE

Major factors Kofele Kore Total %
Total % Total %
Lack Awareness 8 16% 4 13.3% 12 15%
Variation in rainfall pattern 10 20% 9 30% 19 23.75%
with water logging and
frost
Deforestation and 11 22% 6 20% 17 21.25%

degradation of natural
resources
No information or no

knowledge 17 34% 8 26.7% 25 31.25
Lack inputs, small 4 8% 3 10% 7 8.75%

farmland, etc
Total 50 100% 30 100% 80 100%

Source: Survey data

4.6.2. Adaptation Mechanisms to climate change

The agro-pastoralists employed a choice of adaptatiechanisms to deal with the problem and
confront the concern of climate change in the sygdestudy area. The agro-pastoralists in the
surveyed kebeles used various adaptation strategielimate change. In most of the kebeles,
the strategies adopted were selling of animalsJemdme used migration to other locations
including their animals fetching for feed and watEnere were few individuals who diversified
crops as their means of livelihoods to adapt tocllmeate changes that took place in the study

area.

Climate change has also influenced negatively thans of livelihoods of agro-pastoralists in

the surveyed area. Agro-pastoralists in the Kodelg Kore districts put into practice different
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crop related and other methods as an adaptatiohanesen in response to long term changes in
temperature and rainfall. Accordingly, the intewigesult had indicated that 22.5% of HHs were
engaged in sale of domestic animals, 15% carri¢glanting of different tree/seedlings, 12.5%
used variety of crops, early planting and diveesifcrops and 12.5% had replied that they
reduced feeding time and consume less food, 7.8%med petty trading and 16.25% had

indicated migration to other places with their 8t@ck (Table 20).

Table 20: RESPONSES ON ADAPTATION STRATEGY PRACHIZ TO LONG TERM CHANGES
(% OF RESPONDENTS)

Adaptation strategies Kofele Kore
Total %
Total % Total %
Tree planting 7 14 5 16.7 12 15
Crop diversification, early planting, use variety, 5 10 5 16.7 10 12.5
crop rotation, etc

Reduce time and amount of food consumptipn 1 14 P 7 6 9 11.25
Migration 9 18 4 13.3 13 16.25

Petty trading 4 8 2 6.6 6 7.5
Sale animals 12 24 6 20 18 22.5

No strategy used 6 12 6 20 12 15

Total 50 100 30 100 80 100

Source: Survey data

As the above table indicated, in eight sample Kebealf both districts, the major adaptation
mechanisms used were selling of animals (furth@ledien of assets) and migration to other
areas including their animals looking for feed avater. In Tulu Boke, for instance, about 90%

of the HHs left the area looking for water and pestand to relatives on the highland areas.
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According to the information obtained from sunasta, out of 13 HHs, 10 respondents from
the midland kebeles of both districts preferred ratign to other places as an adaptation

mechanism to climate change than the highland kebel

Community participants in the FGD emphasized thatlbng-term changes in the climate has
put crops and livestock production in a difficutuation and agro-pastoralists have not been able
to adjust their livelihoods to the new phenomerané& respondents were more in dilemma in
that they lack knowledge on adaptation mechanisBwsne of the FGD participants also
expressed and believed that climate change isutse drom Allah and they have no options to

deal with the changes.

As Kl elder from Tulu Boke Kebele in Kofele saighebple in our kebele were predominantly
pastoralists for the last 20 years. We used to lerge number of livestock and space to move
for pasture and water. However, with the devaggadimd recurrent drought we lost our livestock
assets and productivity has been much reduced. id/en@wv forced to get engaged in crop
production, and | don’t understand why we are dallgastoralists as we are no more

pastoralists”.

As the FGD groups in Kofele claimed, the communmityChatmena Kerensa and Tulu Boke
were under government support. The HHs were giverkd/person of wheat, sorghum and
maize three times. Some members of the commumity, were unable to survive, left the area
to look for alternative means of survival. Someeotmembers had tried to sell the emaciated

animals, but prices were very low. Some HHs alsoiced their daily food consumption.
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It was disclosed that some of the adaptation gjyatsed by the surveyed HHs was in turn led to
further the negative effects of climate change. r KFwstance, during FGD in Kore, the

participants said, “To augment our means of livadiths and overcome poverty, we cut down
trees and sell them”. Sale of fuel wood by the pHéts as an adaptation strategy used has
brought a devastating impact on the natural veigetatf the area and the deprivation that led to

the destruction of the environment thus aggravétiegclimate change.

There were also few individuals observed in thedi®@&urveyed kebeles, who diversified their
means of livelihood and adapt to the climate charteough cultivation of different types of

crops. Few of the HHs has economically used tlagidholding around their homesteads for
planting of different varieties of crops, espegialegetables for home consumption and income

generation.

FGD participants were also asked about the meamaresnployed by the agro-pastoralist HHs
to adapt to climate changes. The summarized infooman the adaptation mechanisms

practiced was as follows:-

Seasonal migration/out migration, traditionallysfmaalists move with their livestock from
highly affected areas to less affected areas ircked pasture and water;

- Selling of emaciated animals;

- Reducing meal frequency, ask for support from pisrdoan from relatives;

- Forestry development;

- Crop diversification, cultivating drought resistambps, use of early maturing varieties, etc;
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- Off-farm activities like petty trade, other incorgenerating scheme as well as developing

saving habit and experiences.

The discussion with Kls had also revealed thatirgglbf livestock, jewelry, etc, reducing
frequency of eating (meals), eating wild plantsd amigration to other areas, producing crops on
hilly areas, use different crop varieties, engagepetty trading and ask support from relatives,

etc. were the main mechanisms used to adapt tdithate change.

The findings of the study from quantitative and lgative data has agreed with what was
experienced throughout the country. The EthiopiahdPN documents that traditional and
contemporary coping mechanisms to climate varigbiéind extremes in Ethiopia include
changes in cropping and planting practices, redaoatf consumption levels, collection of wild
foods, use of inter-household transfers and loamseased petty commodity production,
temporary and permanent migration in search of eympént, grain storage, sale of assets such
as livestock and agricultural tools, mortgagindamid, credit from merchants and money lenders,

use of early warning system and food aid (NMA, 2007

The practice and perceived barriers of these atlaptaechanisms has been different across the
study area. With reference to the reasons forpmatticing adaptation measures to climate

changes, it has been found that the respondetite istudy area were compounded by numerous
barriers that hindered them from exercising adaptahechanisms to climate changes. Out of 80
respondents, 30% had claimed lack of money, 41.8&%ed lack of information and 28.75%

blamed shortage of agricultural inputs at Kofelel &ore districts as the main reasons that
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restricted them from employing different adaptatiachanisms for the long term changes in the
climate (Table 21).

Table 21: RESPONSES ON MAJOR BARRETO ADAPT TO CLIMATE CHANGE

Types of barriers and No. of HHs
lack of lack of shortage of
Study areas money information inputs Total
Kofele 15 21 14 50
Kore 9 12 9 30
Total 24 33 23 80
% 30% 41.25% 28.75% 100%

Source: Survey data

According to the respondents, the major constihiait confront their capacity for adaptation to
climate change were lack of knowledge and inforamatjaps associated with the know-how,

poor economic status of households, shortage otsngnd farmlands.

In view of that, the household survey result hadidated that the majority of respondents,
36.25%, claim lack of information/knowledge, skélzhnology and experience were the core
limitations for their inability to adapt to climathange. The respondents also reported that lack
of money, which accounted 27.5% and lack of agnical inputs, which accounted to 25%, were

among the other critical constraints that weakegir tbapacity for adaptation at both districts

(Table 22).
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Table 22: CONSTRAINTS FOR THE HHS’ INABILITY TO ADRT TO CLIMATE CHANGE

Study areas

Constraints Kofele Kore Total
Lack knowledge, information,| 19 (38%) 10 (33.3%) 29 (36.25%)
skill/technology and experience
Lack inputs 12 (24%) 8 (26.7%) 20 (25%)
Lack of money 13 (26%) 9 (30%) 22 (27.5%)
Small farmland and low 6 (12%) 3 (10%) 9 (11.25%)
production
Total 50 (100%) 30 (100%) 80 (100%)

Source: Survey data

The FGDs that was held at Kore and Kofele Distriiso presented combination views of
reasons as the most important constraints of agsteplists that confronted their abilities for
adaptation to climate change. Accordingly, lackkobwledge and awareness on adaptation
mechanisms, shortage/lack of information and tr@niagric inputs to practice crop
diversification, illiteracy, communication barrigr media, traditional and backward agricultural
production methods, over-population, which as tesutreased deforestation for survival,

explosion of landless youth, depletion of natueslources and occurrence of diseases, as well as

lack of technical support from government were gsted as critical obstacles.

The FGDs that were facilitated with the staff oizgmment offices and NGOs had also revealed

that:

* The ever increasing population pressures assoamteduge demands for alternative means of

livelihood demands are very critical as issue ahgwn concern in light of the current situation

of natural resources;

* Shortage of farmlands and the fast emerging ofathéless youth and the opportunity for labor
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employment is rare in rural areas;

* Shortage of farm oxen and inputs during plantintetiespecially early maturing and drought
resistant crop seeds coupled with lack of awareabsst their uses on top of lack of financial
resources for accessing improved seeds, fertilczgtle feeds, store facility, etc.

* Limited skills and financial support and credit @ss to engage and promote off-farm activities,
and different kinds of business opportunities, al as lacking access to up-to-date information
about markets;

* Limited water resources development for HHs condionand for irrigation in farms;

» Unwise encroachment of forest and other naturaluregs, especially cutting of trees for sale of
fuel wood which lead to reduction of forest res@sic

* Lack of knowledge/skills to adapt to the new climaituations and farm communities have no
access and knowledge about climate informationtaridrecast climate conditions in their areas,
were among the important constraints that challéragro-pastoralists to adapt to the frequent

climate changes.

Bob Ewing (2009) explained that shortages of lamtha single biggest constraint to adapting to
climate change. Consequently, lack of informatind eredit as well as lack of labour, inputs,

water and poor soils were also pointed out as diiméations.

4.7. Vulnerable groups

The study had identified that poverty is one of thagjor vulnerability factors in the surveyed
kebeles. The vulnerability of members of the comityudepended on their wealth status and
the level of impact on community members variedoating to their wealth position. Based on

livestock and land ownership of HHs, the commumitembers are classified into three
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categories. The rich who accounting to 10%, thedieictlass 30% and the poor 60% of the
community. As reported during the FGD, several mensiof the community shifted from the

rich to medium and the medium class to the poacabee of loss of livestock asset due to the
2007/08 long dry season. Consequent to the clicl@age, the rich is affected because of the
deficit of livestock and the damage to crops. Thedle class was also affected proportionately,
but the poor who did not have much livestock amthfand depended for support on the rich was

also affected severely, because such support vias/aidable at their localities anymore.

As the study revealed, women headed HHSs, childnehedders as well as those who had large
family size, small farm size and number of livektagere vulnerable and severely affected
because of frequent or recurrent climate chandge main constraints on such deprived groups
are lack of land, oxen, agricultural inputs and lengents. Poor people cannot work on farm

because of wealth problems, old age and the like.

Children, women and elders:The women groups were depressed by polygamy twadivhich

is a deep-rooted in the study area and almostalé mo power to decide and control over
resources, which had also restricted their akititgmploy adaptation mechanisms. In most cases
women and children are not mobile compared to mieo migrate from their resident area with
their domestic animals to other areas to look fastpre and water, thus, during the harsh
prolonged dry seasons women, children and aged ersnshffer a lot because of deprivation of
food, water, medication services, etc. Within thidsHas indicated by surveyed members, the
situation of children and women was deterioratedhasmanagement over the production and

income continue to be a privilege of men househelads. At times of food shortages since most
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of the income was mainly consumed by the househelads during market days for their
amusement, children and their mothers usually payprice of starvation. Elders are also the

victims and face the burden of climate change styelue to their very weak capacity.

Landless:- The landless households are young rdacoaples, depending on their parents for
plots of land for cultivation. These members weoe fully employed as they did not have land

to work on and have no alternative means of livithto sustain their life.

During FGDs, patrticipants were asked to explainmtust vulnerable groups affected by effects
of climate change and those community members antbladapt to climate changes. As a
response, they suggested that the poor, includiiigren, women and the elderly, the landless
youth were more vulnerable due to inaccessibilitylamd and other means of production,
unavailability of enough food including nutritioésod like milk, butter, meat, egg, etc and lack
of either economic or physical capacity to resistl aadapt to climate change. Those who
depended only on mono-type crop or depended onlgrop production are more affected by
climate change. Economically, poor agro-pastosaligtre also unable to adapt to climate change
as they have no other means of livelihood excepp ¢arming and raising livestock, mostly
without significant yields. The FGD participantsrealso asked about government intervention
and supports made to solve the problems and toowephe adaptation measures to the changing
climate challenges. Accordingly, it was stated ttts@ government supplied food aid and
sometimes early maturing seeds after the probleppdraed, while NGOs tried to support
technically and materially, especially, on-farm grdiversification, introduction of off-farm
activity and awareness raising. Moreover, develognw backyard vegetable farming was

initiated which was not known before in the arehefe were also supports in relation to
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selection of crop varieties and their planting seaorganizing the community into different
types of associations or groups, awareness ragggtraining at village level, tree planting

coordinated by Zonal and districts of ARDO and Land Environment Protection Offices.

To the question of solving the problems and undadihg the future required actions towards
enhancing their adaptation mechanisms to clima@ngd, the majority (32.5%) of agro-
pastoralists had stated that technical and findrsu@ports, including credit and improved
agricultural technologies and input supplies, markaility, etc. are required from the
government, NGOS, etc, while 27.5% had expressadctpacity building in terms of awareness
creation, education and training have to be camwigid and 17.5% had suggested that engaging
in forestry development and soil and water congemeaprogram have to be performed, and
13.75% had reported that access to water resotwcagigation development and domestic
consumption is very necessary. However, few, 6.25%gro-pastoralists stated that they have
no idea, while the rest 2.5 % had indicated thayipg to Allah has to be done to increase their

adaptation mechanisms and to respond to the chqolfimate (Table 23).

Table 23: ACTIONS SUGGESTED TO ENHANCE ADAPTATIOMECHANISMS

Access to Capacity Technical and | Prayto| Engage in Total
irrigation/water | building- | financial support, Allah forestry
harvesting awareness, (credit, input development
structures education, | supply, market and soil and
training facility, etc) water
from conservation
No government,
Districts | Idea NGOS, etc
Kofele 5 13 15 2 10 50
Kore ) 6 9 11 - 4 30
Total 5 11 22 26 2 14 80
Percent | 6.25% 13.75% 27.5% 32.5% 2.5% 17.5% 100%

Source: Survey data
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The focus group discussants at Kofele and Korericlist had also suggested different

mechanisms that agrees with the responses of threysad households. Accordingly the major

points raised to enhance adaptation mechanisngrofastoralists were:

Repeatedly work on awareness raising issues usiifigresht channels like schools,
churches, mosques, public meetings, market dayss madia, etc.

Employing watershed management strategysinangly work on water and soil conservation
practices, sustainable forestry development andgamé deforestation practices at all
levels;

Introduce small scale irrigation in areas wherespae, improve market infrastructure,
including roads and storages, etc.

Introduce and supply new varieties of productiv@psrinto the area, such as lentils,
linseed and chick-peas;

Organizing landless and unemployed youths into ggothrough small and micro-
development enterprises and linking them with sgvamd credit and micro-finance
institutions, as well as, introduction of off-faintome generating activities;

Promoting compost and artificial insemination aetevinary clinics constructed.

In almost all study sites, climate change knowledgd understanding (know how) has been

substantiated as a very crucial instrument for tadegm to climate changes.

IFPRI (2007) has reported that awareness and basierstanding of climate change increases

the opportunity for use of adaptation strategiegadpastoralists who have basic knowledge and

understanding of changes in climatic conditions ehdgher chances of using adaptation

strategies in response to observed changes. Istinly, understanding of climate changes can
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be cited as a significant factor for use in cropedsification, including change of varieties and

planting dates, water harvesting schemes, findifigrdnt options for means of livelihood, etc.

The key informant from Kofele District Land and Enonment Protection Office and NGO
(ROBA) had suggested that working on awarenessngaiand building knowledge is of
paramount importance to the community towards argag themselves into cooperatives,
micro-enterprises, to access credit from micro rfoe institutions for alternative livelihood
opportunities, such as getting engaged in waterstes@lopment and management activities,

including small-scale irrigation, in forestry dempiment and soil and water conservation works.

4.8. Implications

The adaptive capacity of a community is its abildyadjust to climate change, to restrain or cope
with the effects, and to take advantage of the dppdies. Adaptive capacity is often
determined by a range of factors, processes aadtstes such as income, literacy, institutional
capacity, social networks, as well as access wrnmdtion, markets, technology, and services,

(IPCC 2007).

Raising awareness and understanding of climategehamong agro-pastoralists would have
greater impacts in increasing adaptive capacitggob-pastoralists. It is, thus, important for the
Ministry, Bureaus, Offices of the Agriculture andifdl Development, Environment Protection,
Water Sector, etc at the Federal, Regional, Zondl Ristricts level, NGOs and other actors

involved to raise awareness of the change thropginoariate educational and context specific
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communication channels that are within the reaclthef agro-pastoralists. Awareness raising
education should also be accompanied by the vadaysand livestock management practices

that agro-pastoralists could take up in respoagarédicted changes in climatic circumstances.
The majority of the respondents (59%) at the strgya was illiterate and at a level of only read
and writes. Different researchers, Deresa et aD&R0Yusuf et al (2008) had reported that
education increases the probability of adaptingcliomate change. Hence, improving the
education level would be very significant to adapt use of improved technologies, irrigation

and tree planting as adaptation strategies to téimizange.

Access to climate information significantly increaghe possibility of using adaptation measures
in response to climate change. The majority of gmstoralists have got access to climate
information from Extension Agents (47.5%), and ad@roportion have accessed from radio
(20%). Agro-pastoralists who have access to ckmaformation have better chances to be
aware of changing climatic conditions and alsoh# various management practices that they
can use to adapt to the changes. Thus, improvimgsacto climate information for agro-

pastoralist has the potential to significantly ease their awareness level to changing climatic

conditions, as well as, for possible adaptationsuess in response to climate changes.

Climate change with increasing population densigs augmenting pressure on an already
fragile natural resource base and mixed farmingesyghat was the mainstay of the livelihoods.
Since climate change was the major limiting factbagriculture in the area, sustainable use and
conservation of natural resources such as foredtsamil conservation on top of irrigation

technologies and skills need to be promoted andldhee given a priority among NGOs and
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local government in their endeavor to improve tivelihoods at study sites before complete
deterioration occurs. Timely warnings and information weather conditions should also be

provided to enable farmers to make informed degssia their production practices.

Lack of inputs was also one of key constraints tt@ifronted agro-pastoralists’ capacity to
adapt to climate change. Agricultural productionjess it is supported by agricultural inputs
such as improved seed varieties, pesticides,ifend, improved breeds, pasture and veterinary
medication, etc alone cannot achieve productivityas the use of these viable inputs that had
insured a boost in productivity during the greevotetion in 1970s in Asia (Kebede, 2009). But
it should be noted here that these inputs can Istilinade available by educating farmers at
demonstration sites by utilizing organic produatsnf local sources which are environment
friendly, sustainable and cost effective. Adequexéension services with appropriate and
sufficient agricultural input package supplies walhhance capability towards improving the

productivity and production of crops thereby resfing to climate change effects.

All rounded and relevant support by both the goment, NGOs, research and other
development institutions have to be collectiveltegrated to the needs of the vulnerable and
poor segments of the society in the sector. Puildititutions need to be strengthened so that they
can be able to build the knowledge, skills, andddygacity with which to respond to the needs of
the poor farmers. A major challenge, particularythe agricultural extension and research
service was the capacity of the institutions thdwese to deliver appropriate and timely

responses (Annual Report of ROBA, 2011).
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The low level of income earned by agro-pastordfestsiers has also obvious implications in line
with the situation of food security in the studgas. This low income of farm households was a
result of the small land holding size and the lawdoctivity of agriculture in general resulted
from lack of technology, extension services, ecratture of the climate, absence of credit and
market linkages, lack of sufficient knowledge ardll by farmers among the many other
constraints to their farming systems. These hawetaddressed through injecting seed money to
diversify on-farm and off-farm activities on top @fomoting income generating opportunities to

enhance the capacity of the HHSs.

In this study the majority of respondents lack moaad had no access to credit. The reports
from IFPRI (2007) and Deresa et al (2006) had shthahaccess to credit has higher chances of
adapting to changing climatic conditions. Accessredit increases financial resources of agro-
pastoralists and their ability to meet transactiosts associated with adaptation strategies. As
the majority of surveyed agro-pastoralists belieweeer since market is what inspire them to
bring in and expand new crops into their farmlamdrastructural development such as the
rehabilitation and new construction of infrastruetincluding roads, grain stores, market facility
coupled with establishing value chain developmespeeially for vegetable crops (potato,
carrots, beet root, head cabbages, etc) have tmisdered as it would provide them further

hope and encouragement in producing quality pradioactmarkets.

Introduction of small scale irrigation in areas,es possible, is very crucial and has to be given
serious attention to diversify and improve the pmicithn potential, as well as, strengthening the

adaptation ability in the study area. Besides, nattesource development and management
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through promotion of participatory integrated walked development, including agro-forestry,
tree planting, soil and water conservation, etedesgreater attention and are required to fight
the severe trends of changing climate. On-farm daiwersification and introduction of new
varieties which are adaptable to the areas, suclerdss, chick peas, etc with improved
agronomy and protection services and introductibofefarm activities for income generation
for the landless youth, as well as improving thedpictivity of livestock through introduction of
improved management techniques, breeds, feedfgiattinsemination. Livestock population
control are also of paramount importance towardeaeaing adaptation mechanisms and

capacity to respond to the adverse climate changes.

Chapter V: CONCLUSIONS AND RECOMMENDATIONS

5.1. Conclusion

In the study sites of Kofele and Kore Districtswiis learned that the agro-pastoralists have
suffered from changes of climate from time to tinkspecially, since the last five years it
became unfavorable and challenged their means@fHoods. Crop and livestock production,
which has highly dominated the livelihoods of thepplation in the study area were sensitive
and were being adversely affected by climate chahige study has also demonstrated that agro-
pastoralists with experience in mixed farming petee the change in climate. The study has
also witnessed that there has been a decreasepnacd livestock production in the study

districts.

Agro-pastoralists believe that they have witnesaetbng term change in temperature and

rainfall. These have been reflected in the ineessthe duration of dry seasons, hot days and
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irregularity amount and distribution of rainfallate on-set and early ceasing of rainy season has
also been observed. Agro-pastoralists are well @t their localities are getting warmer with
increased dry seasan3he surveyed households revealed that the clinfetage that occurred
especially during the years 2005/06, 2007/08 antD2Q in terms of unpredictable torrential
rainfall and uneven distribution pattern and prgled dry seasons have been negatively affecting

their production condition

The effect of climate change was apparently obsemeterms of unpredictability and heavy
rainfall and elongated dry season, while the heairyfall resulted in too much moisture that led
to water logging and the reduction of produces;ltingy dry season resulted in shortage of water

and livestock feeds subsequently to frost damagdepast infestation of crops.

The agro-pastoralists of the surveyed sites haed tio adapt to the climate changes using
various mechanisms depending on their capacity l{ineaxperience, inputs use, production,

assets including financial status), while those sehtivelihood assets had depleted tried to
respond to climate changes by selling their anintalsse who did not have either had depleted
their resources and had resorted to selling firelvoo have migrated to other locations. In

general, the climate change that had been takappdver the years has affected the livelihoods
of the agro-pastoralists which also led to the elgmh of their assets and thus creating more food
insecure households. Although the surveyed HHsshgdested different options that they could
consider, they could not be able to implement agested due to lack of capacity in terms of

knowledge, finance and inputs, etc.
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The cause for the climate change is complex toatire-pastoralists, although they have some
contribution themselves. The problem of lack ofamty to adapt to the climate change situation
is embedded within the mode of production and ilnedd system as well as in their socio-
economic structure. While lack of diversity in theslihoods and dependence on few activities is
the sole cause for the lack of adaptation capawigak economic situation and opportunity,

absence of diversified and new technologies asagalhnovations has exacerbated the problem.

The agro-pastoralists are aware of the problemshané suggested a number of interventions
depending on their needs and environmental settdgg intended interventions to address the
problems should, therefore, be based on the peasrdf the agro-pastoralists in the respective

farming system.

In response to the changing climate, agro-passtsalhave been adjusting their adaptation
mechanisms through different farming practices. e Btudy findings had also indicated that
access to climate information with opportunity idueation and training, credit and input
supplies, water resources development with irrigagcheme on top of diversified production
system integrated with participatory watershed tWgraent along with afforestation, natural
resources conservation would be critical measuwenable agro-pastoralists in a better position

to adapt to the future potential climate challenges
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5.2. Recommendation

Based on the above conclusions, the following astiare suggested to build-up the adaptation

strategies and capacities of the communities irsthéied area.

Agro-pastoralists’ level of knowledge on climateange is low and it requires to
organize and provide capacity building trainingetiucate, inform and share experiences
on critical issues of climate change and on avhkilablternatives of adaptation
mechanisms, etc;

There is a need to support the promotion and dinengng of integrated watershed
development and management practices associatédsait and water conservation,
forestry and pasture land development, water hangestructures for irrigation and
domestic uses;

Introduce and promote intensive farming practicespted with appropriate, adaptable
and affordable technologies for the agro-pastdmalisuch as, pest and drought
tolerant/resistant, early maturing varieties ofdand cash crops, vegetables, fruits and
fodder crops, etc;

Introduce adaptable high vyielding exotic livestobkeeds, artificial insemination,
improved forage and livestock management with gsicategies and practices;

Support and promote development of homestead gagletong with introduction of
apiary/bee keeping activity and promotion of “ehsetltivation to augment food
supplies and income sources;

There is a policy gap in the area of employmeriheflandless households in rural areas.
The landless community members are becoming huggzen subsequent to increasing

population pressure and land scarcity. Hence, timeber of landless households is quite
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critical at the surveyed sites, while the size afilies and cultivated land of the
households is reduced and deteriorated from tim@nte. Thus, there is a dire need to
initiate off-farm activities and related income gegting activities with promotion of
saving and credit schemes and skill building tregnfor business and productive self-
employment options to diversify the source and raedrivelihoods;

Support the available efforts and strengthen thegplsuand value chain skill and
management practices of agro-pastoralists for taisable market networks for viable
produces through training and experience sharingvalne chain development and
management;

Expand agro-pastoralists’ access to climate inftionawithin the extension package
services and providing location specific meteoraalinformation by means of radio
and other available related mass media and comiaionicways is very essential;
Introduce and establish weather station and comtmievel early warning system along
with preparedness strategy, respectively to giver@gular weather information, to make
conscious, alert and strengthen the agro-pastsraksponsiveness to climate change
related shocks and disaster risk reductions;

Extend and integrate adaptation measures in variong term national and local
development sectors such as agriculture, envirohmetural resources and biodiversity,
water resources, human and livestock health, etc;

It is important to build up the collaboration anetwiork between pertinent government
sector offices, NGOs and research institutionsittaace joint efforts, with sharing good
practices on climate change and adaptation issug<@mmon concerns for collective

responsiveness with viable actions;
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There is a need to reinforce the linkage between ektension organs and research
institutes to undertake the proven research reauttse grass-root community levels;
Establish a clear and feasible organizational amadagement structure at all levels of
government bodies and responsible government sfficeinits have to be organized and
assigned up to the grass root levels to coordiaat supervise the climate change
adaptation programs;

Promote rigorous family planning practices and gi@king efforts to prevent harmful
traditional practices, especially the polygamy ficas deep-rooted in surveyed areas;

It is very crucial to periodically upgrade the krledge, skill and experience of the
agricultural development and health extension agentissues and impacts of climate
change, adaptation, etc in line with their fieldi\dtes;

Research attention: climate change has been fualirad poverty. Attempts have been
made in this study to assess the agro-pastoraésiptation mechanisms to effects of
climate change. However, it is still required fenthstudy and analysis the marginal
contribution of climate change in line with rurabyerty in the country as well as its

effects on rural landless segments of the society.

103



BIBLIOGRAPHY

Abate, S. (2009), Climate Change Impact on Livadihovulnerability and Coping Mechanisms:
A Case Study of West-Arsi Zone, Ethiopia.

Amsalu, A. and Adem A. (2009)ssessment of Climate Change Induced Hazards, spad
Responses in the Southern Lowlands of Ethjokilais Ababa, Ethiopia.

Riché, B., Cynthia B. and Hachileka, E. (2009),ntte-related vulnerability and adaptive-
capacity in Ethiopia’s Borana and Somali Finakassnent report, August 2009.

Bewket, W. and Alemu, D. (2010), Farmers PerceptiohClimate Change and its Agricultural
Impacts in the Abay and Baro-Akobo River Basinhi&pia.

CSA, (2008), Summary and Statistical Report of the 2007 Popaaéind Housing Census
Results Addis Ababa.

CSA, (2009), Agricultural Sample Survey: Report on area and picithn of Belg season crops
for Private peasant holdingAddis Ababa.

Daniel, K. (2008)impacts of climate change on Ethiopia: a reviewhsf literature In: Green
Forum (ed.), Climate change — a burning issue fbioia: proceedings of thé%reen Forum
Conference held in Addis Ababa, 31 October — 2 Mdwer 2007 (Addis Ababa: Green Forum).

DCG, (2010), Climate Change Adaptations and Indu€axning Livelihoods, (Unpublished),
Addis Ababa, Ethiopia.

Deressa, T. (2009), Analysis of Perception and gatagn to Climate Change in the Nile Basin
of Ethiopia.

Deresa T. et al. (2007), IFPRI Discussion Papesrlyaing the Determinants of Farmers’ Choice
of Adaptation Methods and Perception of Climater@@jeain the Nile Basin of Ethiopia.

Epsilon International R & D PLC, (2010), Training €limate Change, Adaptation and
Mitigation: Reference Material (Unpublished), Addbaba, Ethiopia

Ethiopian Civil Society Networks on Climate Chan@CSNCC), (2010)Climate Change
Researches in Ethiopidddis Ababa.

FEWS NET, (2009),Recent Rainfall and Food Aid Tendencies in Ethiog@nline]
http://www.fews.net/pages/country.aspx?gb=et&lf&ecessed on 29/10/ 2012].

Intergovernmental Panel on Climate Change (IPGi)pate Change 2007: Adaptation and
vulnerability Contribution of Working Group Il tdé 4" Assessment.

104 |



IPCC (Intergovernmental Panel on Climate Chan@&07),Climate Change 2007: Impacts,
Adaptation and VulnerabilityContribution of Working Group Il to thé"4Assessment Report of
the IPCC Cambridge: Cambridge University Press.

IPCC (Intergovernmental Panel on Climate Chan@901),Climate Change 2001: Impacts,
Adaptation and VulnerabilityContribution of Working Group Il to thé%3A\ssessment Report of
the IPCC Cambridge: Cambridge University Press.

IPCC Working Group Il Contribution to the Fourth $&ssment Report, Climate Change 2007:
Climate Change Impacts, Adaptation and Vulnerabfldeneva: WHO and UNEP IPCC, 2007),
[Online] http//www.ipcc.ch, [Accessed on 12/12/ 201

Kebede, T. (2009), Changes in the Production Rexf the Ari People, Southwestern
Ethiopia.

Maddison, D. (2006), The Perception and AdaptatmrClimate Change in Africa. CEEPA,
Discussion Paper No. 10, Center for Environmentdl Rolicy in Africa, Pretoria, South Africa,
University of Pretoria.

Mark, S. (2006),Just One Planet - Poverty, Justice and Climate @eafractical Action
Publishing, United Kingdom.

McSweeney, C. New, M., and Lizcano, G. (2008NDP Climate Change Country Profiles —
Ethiopia.[Online] http://country-profiles.geog.ox.ac.ulAccessed on 19/5/ 2012].

Ministry of Finance and Economic Development, (201®rowth and Transformation Plan
2010/11 — 2014/15ederal Democratic Republic of Ethiopia, Addisalh, Ethiopia.

National Meteorology Agency, (200 Jimate Change National Adaptation Program of Aatio
(NAPA) of EthiopiaAddis Ababa, Ethiopia.

Nkomo, J., Nyong, A. and Kulindwa, K. (2006), Thepiacts of climate change in Africa. Report
prepared for the Stern review. [Online] httwww.sternrevieworg.uk. [Accessed on 25/3/
2012].

NMSA (National Meteorology Service Agency), (200Injtial National Communication of
Ethiopia to the United Nations Framework Conventam Climate Change, UNFCCC, Addis
Ababa, Ethiopia.

Oromia National Regional State, (2011), Regionaim@te Change Adaptation Plan, Finfine,
Ethiopia.

ROBA, (2013), Annual Report of 2011, Addis Abab#igpia.

ROBA, (2013), Annual Report of 2012, Addis Abab#iépia.

105 |



ROBA, (2008), Report on Baseline Survey on Livetitoin Shashemene, Kofele and Kore
Woredas of West Arsi Zone, Addis Ababa.

The World Bank, (2001), Costing Adaptation througital Institutions (CALI). Synthesis
Report, February 2011.

The World Bank, (2010Development and Climate Change, World DevelopmepbiR 2010,
Washington, DC

The World Bank, (2010), The Social Dimension of pudion to Climate Change in Ethiopia,
Ethiopian Economic Association/Economic Policy Resh Institute, Discussion Paper Number
14, December 2010.

USAID, (2007), Adapting to climate variability amtiange: A guidance manual for development
planning. USAID.

UNDP, (2005), Adaptation Policy Framework (APF).

West-Arsi Zone FEDO, (2009)Socio-economic profile of West-Arsi Zon8hashamane,
Ethiopia.

106 |



Appendix-Alnterview Question for Agro-Pastoralist Households

Introduction:
Dear Sir/Madam,

My name is Abebe Lemma G/Wold. | am studying MasteArts in Rural Development at

Saint Mary College/Indra Gandhi National Open Umsitg. | am doing my Master’s thesis on
Assessment of Adaptation Mechanisms of Agro-Pakstsato Climate Change in Oromia
Regional State. Thus, | am very grateful for younrdkcooperation to give me your time for
your responses which will be useful towards thecess of the research project. All the
information to be collected will be kept confidextitand will be used only for the purpose of
my research work.

Interview Question for Agro-Pastoralist Households

1. Respondent’'s Name 2. Kebele

2. Sex: Male___ Female 4. Age 5. No. ofsylazed in the kebele
6. Marital Status i) Married____ii) Not married _iii) divorced____iv) other
7. Household size (Number of family members) . ®ehildren

8. What is your education level? 1) llliteraté) Read and write
iii) grade 1 -6 iv) grade 7 —10 v) grade 112- vi) above grade 12

9. What is the major means of livelihood of the $ehold? Tick where possible
i) Crop production ii) livestock production iii) Petty trading
iv) Other (specify)

10. Size of farming land i) less than 0.5 hdi) 0.5 — 1ha. iii) more than 1 ha.

11. List the types of main crops cultivated aneditock reared

Crops _ Livestock
a)
b)
C)
d)
e)

12. How would you describe the level of productifmasn crop and livestock over the last five
years in your kebele? i) increased ii) deardadii) no change iv) other specify

13. How much income do you earn per annum? (apmabely)
from crop Livestock

14. Have you noticed/perceived any long-term chamgyé¢he temperature over the last 20
years? i)yes_  ii)No____
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15. How would you describe the situation of hotesver the past 20 years
i) increased ii) decreased iii) no change

16. Have you noticed any long-term changes in thewst and distribution of rainfall over the
last 20 years? yes No

17. How would you describe the situation of raimyes over the past 20 years
i) increased ii) decreased iii) no change

18. How do you know about climate change?
i) from extension workers ii) from kebele leadeiiy from media (radio, etc)

iv. Other (specifiy)

19. Who is high vulnerable household and couldbeodble to respond to such climate changes?

20. Please indicate the possible options you djgplsesponding to the long-term climate
changes/trends in terms of your agreement or ddeagent(Tick in the appropriate place)
(a) (b) (c)

Options disagree | agree | | don’t know

1) Diversifying crops plantin

2) changing date of seeding/plan

3) Changing crops varie

4) Changing production system a) livestock to ¢
b) stock diversification

¢) rearing shoats than cattle

5) Implement soil and water conservation techni
and tree planting

6) Selecting cattle breec

7) Engage on o-farm work/activity

8) Construct local water harvesting scheme fogatior
9) Renting the lar

10) provisional migratic

21. What other methods/mechanisms you would considespond to climate changes?
22. What are the major determinants or factorsribaéssitate adaptation to climate change?

23. What adaptation strategies have you actuadlgtiwed in your farmland to those long-term
changes in temperature and rainfall?

24. What are the major reasons or barriers whydydunot practice the adaptation measures? i)
lack of money, ii) lack of information, iii) shode of labor, iv)lack of inputs v) Other
(please specify)

25. What were the main constraints/limitationstfe household’s inability to adapt to climate
changing?

26. What should be done to enhance adaptation mischsito respond to the climate change?

Thank you
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Appendix- B. Interview checklist for Focus Groups Discuss{B&D) for Zone and District
level Experts of pertinent government offices (Lamdl Environment Protection, Agriculture
and Rural Development, Water, Mineral and Energyc@$) and NGOs working in the areas.

1. Is there any type or event of climate change inryoume or district? If your answer is yes,
please can you explain?

2. Would you please explain the extent of climate geegffects on the Agro-pastoralists’ and
their crops and livestock productions over the yéaithe West Arsi your zone/districts?

3. Who is more vulnerable to the shocks and effectimfate change? Who are those
households or community members unable to adaginate changes? Why?

4. What are the types of mechanisms employed by tree@astoralist households to adapt to
climate changes?

5. What do you think are the major obstacles thatdried agro-pastoralists to employ adaptation
mechanisms to climate changes?

6. What is the government institutions efforts andpsufs made to solve the problems prevailed
in the area and to improve the adaptation measard® changing climate challenges?

7. What should be done to improve the adaptationegiiras of the farming community?

Thank you
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Appendix C. Interview Checklist for FGD and Key Informants at Kebeles level participants

1. Have you ever experienced any climate changeun life time? Yes__ No If answer is
yes, What type of climate shock is your concern?

2. Did the climate change affect the agro-pastsiralbuseholds’ crop and/or cattle production?
Yes No if yes, to what extent the clencdtanges has affected the households?

3. In your opinion, who is most harmed/ affectedy climate change event? Why?
4. What are the factors determinant/influencesiaptation to climate changes?
5. What did agro-pastoralists actually practicadapt to the challenges of climate change?

6. What and how did the government and NGOs supbeithouseholds to respond and adapt
to the climate changes?

7. What are the major constraints that hinder ttegptation mechanisms of rural households to
the changing climate?

8. What do you recommend to improve the adaptaitegies of agro-pastoralists?

Thank you
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Appendix - DParticipants of FGD and Ki

At Zone and Distr

At Kebeles Level from

Key Informants from Kofele ar

-Finance and Economic
Development (2)
-Land and Environment
Protection (2)
-Agriculture and Rural
Development (3)
-Water, Mineral and
Energy Offices (1)
-Women and Children
Affairs (1)
NGOs:

-ROBA (1)

- IDE (1)

level (10) Kofele and Kore Districts Kore Districts (10)
(20)

Government - Kebele Council members | | -Village elders anc

Bureaus - Kebele administration (2) - Gada traditional leaders (3)

- Extension Agents (4)

- PA Leaders (2)

- Cooperative Leaders(2)
- Women Associations(2)
- Youth Associations(2)

- Project Beneficiaries

of NGOs (4)

- District Council members (2)

- Religious leaders (2)

- Model farmers (2)

- Kofele District Expert of ARDO (1)
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Appendix - E: Details of findings of different dahbout surveyed kebeles

The level of production of the surveyed agro-pasists (Figure 2).

Study areas Level of crop & livestock production
Total
Districts % %
Kebeles Increased Decreased
No change
Koma Bitacha 4 4 2 10
Tulu Boke 1 6 3 10
Kofele Gofingira 2 3 5 10
Gurmichc
Hulebera 5 5 0 10
Chatmena 4 6 0 10
Kerens:
Total 16 32% 24 48% 10 20% 50
Doda Dayu 0 4 6 10
Kore Ekka Dayu 0 2 8 10
Gofingira 4 5 1 10
Choch:
Total 4 13% 11 37% 15 50% 30
Total 20 25% 35 44% 25 31% 80
Perception on Long term changes in Temperaturei(€id)
Study areas Total
Districts Kebeles
yes no Total
Kofele Koma Bitacha 7 3 10
Tulu Boke 10 0 10
Gofingira Gurmicho 9 1 10
Hulebera 10 0 10
Chatmena Kerensa 10 0 10
Total 46 4 50
Kore Doda Dayu 8 2 10
Ekka Dayu 7 3 10
Gofingira Chocha 7 3 10
Total 22 8 30
Total 68 12 80
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Situation of hot days over the past 20 years (€ig)

Study areas No. of Respondents Total
Districts
Kebeles increased | decreased| nochange
Kofele Koma Bitacha 7 1 2 10
Tulu Boke 10 0 0 10
Gofingire
. 8 0 2 10
gurmicho
Hulebera 10 0 0 10
Chatmena
9 1 0 10
Kerensa
Total 44 2 4 50
Kore Doda Dayu 7 1 2 10
Ekka Dayu 7 0 3 10
Gofingira
Chocha ! 1 2 10
Total 21 2 7 30
Total 65 4 11 80

Perception on Long-term changes in the amount & disibution of rainfall over the last 20 years (Figure 6)

Study areas No. of Respondents
District I don’t Total
Kebeles yes no know
Kofele Koma Bitacha 8 2 0 10
Tulu Boke 10 0 0 10
Gofingire 5 5 0 10
gurmicho
Hulebera 9 1 0 10
Chatmena 10 0 0 10
Kerensa
Total 42 8 0 50
Kore Doda Dayu 7 2 1 10
Ekka Dayu 3 6 1 10
Gofingira
4 6 0 10
Chocha
Total 14 14 2 30
Total 56 22 2 80
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Situation of rain times over the past 20 yearsyFgd’)

Study areas No. of Respondents
District )
Kebeles increased decreased no change Total
Kofele Koma Bitacha 7 1 2 10
Tulu Boke 0 10 0 10
Gofingire gurmicho 4 4 10
Hulebera 3 1 10
Chatmena Kerensa 0 10 0 10
Total | 14 29 7 50
Kore Doda Dayu 2 2 10
Ekka Dayu 1 4 5 10
Gofingira
4 2 4 10
Chocha
Total 7 12 11 30
Total 21 41 18 80
Respondents information sources about climate @éhang
Study areas ) )
Sources of information Total
District from
kebeles extension from kebele from media Training, from extension
workers leader (radio, etc workshop workers
Kofele Bitacha 4 5 1 0 10
Boke 8 1 1 0 10
gurmicho 2 0 7 1 10
Hulebera 5 0 1 4 10
Kerensa 5 0 2 3 10
Total 24 (%) 6 (%) 12 (%) 8(%) 50
Kore Doda Dayu 5 0 4 1 10
Ekka Dayu 1 1 4 4 10
Gofingira 8 2 0 0 10
Total 14 (%) 3(%) 8 (%) 5( %) 30
Total 38 (%) 9 (%) 20 (%) 13 (%) 80
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