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SmallholderFarmers’PerceptionsandAdaptationStrategiestoClimateChange:The
CaseofShebedinoWoreda,SidamaNationalRegionalStateofEthiopia.

By:DegefuDafursaNaramo

MajorAdvisor:-ZenebeWorku(Phd)

Abstract

Climate change remains a majorthreatforsmallholderliving and sustainable
managementofnaturalresourcesinEthiopia.Adaptationstrategiesvarycontextually
and spatially within communities and even among individuals,so thata given
adaptationmeasuresdonotnecessarilytranslatefrom oneareatoanotherarea.The
presentstudywasanattempttounderstandanddocumentthesmallholderfarmers’
perceptionandadaptationstrategiestoclimatechangeinShebedinoWoredaofSidama
NationalRegionalState.Thestudyemployedmixeddesignwhichwascarried-outby
usingqualitativeandquantitativedescriptions.Amultistagesamplingprocedurewas
usedtoselect145studysamplesanddatawerecollectedthroughhouseholdsurvey,
focus group discussion,and key informantinterview.Data were analyzed using
descriptivestatistics,andmultinomiallogisticregressionmodel.Theresultsrevealed
thatmajority(84.02and78.31%)ofthestudiedfarmersinWoina-DegaandDegaagro-
ecologicalzonesrespectivelywerewellawareoftheexistenceofclimatechangein
theirlocality.InassociationwithclimatechangethefarmersofWoina-DegaandDega
agro-ecologyhasexperiencedrainfallhasdecreased,increasingtemperature,extended
dryseasonleadtodrought,dryspellfrequencyincreased,increaseinpestsanddisease
infestationasaresultofhighhumidity,heavywindwhichcanaffectthefieldcrop,
dryingofriversandstreams,anddistortionanddestructionofwildlifeecosystemsasa
resultofdeforestation.Among the underling factors to which such a change is
attributedto includesthechangeinstateofclimatehasresultedinreductionof
livestockproductivity,low crop productivity,lesspasture/grassforlivestock,crop
failure,increasedcompetitionforfertileland,increasingscarcityofnaturalresources
(changeinforestandbiodiversity),abandonmentoftraditionalactivities,lossofincome,
changeinwateravailabilityforcropandlivestock,andincreasedrural-urbanmigration
forthefarmersofWoina-degaandDegaagro-ecologicalzones.Thestudyrevealsthat
smallholderfarmersareadjustingtheirselftotheperceivedimpactsofclimatechange.
Theadaptationstrategiesusedwere:droughttolerantcropvarieties/livestockspecies,



xii

changeinlivestockvariety(herddiversification),changeincropdiversity,agroforestry
asfarming system which comprises:crop,livestockproduction and treeplanting,
implementingsoilandwaterconservation,engaginginoff-farm andnon-farm activities,
usingirrigationandchangedland-usepracticessuchascroprotation,andshifting
cultivationweretheimportantadaptationstrategiesusedbyfarmersinWoina-Dega,
andDegaagro-ecologicalzonesofShebedinoworedathoughextentofusingeach
strategiesdifferbyfarmersinbothagroecology.ThemarginalresultsofMNLmodel
revealedthatfarmers’capacitytochooseeffectiveadaptationoptionsisinfluencedby
sex,age,familysize,farm size,livestockholding,accesstocreditsupport,extension
service,andinformationrelatedtoclimatechange.From theresults,itisrecommended
thatagriculturalextensionservices,uptodateclimaticinformation,trainingofimproved
farm technologyadoptionandinfrastructuralbuildingshouldbeenhancedtosensitize
farmers aboutclimate change thus improving their perception and adaptation
strategies.

Key words: Adaptation Strategies;Agro ecology,Climate Change,Perception,
MultinomialLogisticModel

CHAPTERONE:INTRODUCTION

1.1BACKGROUNDOFTHESTUDY

The threatofglobalclimate change has caused concern among scientist’s

regardinglivelihoods,agriculturalproductionandfoodsecurityofthesmallholders

couldbeseverelyaffectedbychangesinkeyclimatevariables(Kichamuetal.,2018).

Climatechangeiscausedbybothnaturalfactorssuchascyclesandtrendsinthe

Earth’sorbit,incomingsolarradiation,theatmosphere’schemicalcomposition,

oceancirculation,thebiosphereandvolcaniceruptionandmuchmore,human

inducedcauseslikeextensiveuseofland,widespreadofdeforestation,themajor

technologicalandsocioeconomicshiftswithreducedrelianceonorganicfuel,and

theaccelerateduptakeoffossilfuelsthatincreasestheemissionofgreenhouse
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gasesconcentrationintheatmosphere(Temesgenetal.,2014).Infactitisnota

new phenomenon,butthewarmingthatisoccurringtodayisunparalleledwith

respecttotherateofchange.

FifthassessmentreportofIntergovernmentalPanelonClimateChange(IPCC,2014)

indicatesthattheleastdevelopedcountries(LDCs)havecontributedtheleasttothe

emissionofgreenhousegasesbuttheimpactsofclimatechangeareexpectedto

bemorepronouncedinthedevelopingcountriesparticularlyinSub-SaharanAfrica

becauseoftheirlivelihoodisdependentonnaturewhichishighlysensitiveto

climate change. African countries are prone to greater impacts of this

change/variabilityinclimatepartlybecauseoflackofawarenessandadaptive

capacity.Smallholderfarmers make significantcontribution towards food in

securitysub-SaharanAfricaproducingupto80percentofthefood(IFAD,2013;

AGRA,2014).InKenya,Ethiopia,UgandaandTanzania,forexample,smallholder

agricultureaccountsforabout75percentofagriculturalproductionandover75

percentofemployment(Salamietal.,2010).

EthiopiaisoneofAfricancountries,whichisvulnerabletoclimatevariabilitydueto

itsgreatrelianceonclimatesensitivesectors,particularlyagriculture(Cohnetal.,

2017).TheimpactofclimatechangeinEthiopiaishighlypronouncedbecause

agricultureisexpectedtoplayakeyroleinensuringfoodsecurityandactsasthe

backboneofthecountry’seconomicdevelopment(AkliluandDereje,2010).Despite

itshighcontributiontotheoveralleconomy,thissectorischallengedbymultitudes

offactorsofwhichclimaterelateddisasterslikedroughtandflood,whichoften
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causesfamine,arethemajorones(Megersaetal.,2014).

Thespeedofclimatechangeisinducingandmodifyingknownvariabilitypatterns

beyond the coping capacity ofsystems (Bryan etal.,2013).The increasing

frequencyandmagnitudeofextremeweathereventscoupledwithunprecedented

changesintheclimateisalsoimposingnewandpotentiallyoverwhelmingpressure

onthecapacityofexistingadaptationstrategies(Tessemaetal.,2013).Therefore,

deliberateandconsciousadaptationthatcancopewiththeseevolvingimpactsis

animmediateconcerninagriculture.ParticularlyincountrieslikeEthiopia,where

agricultureishighlytiedwithclimate,adaptationisaprioritymeasure.

Adaptationiscriticalandnecessaryindevelopingcountries,especiallyinEthiopia,

wherethefactthatvulnerabilityishigh(Zander,2011).Itisnecessarythatclimate

change adaptation is notseparated from otherdevelopmentpriorities butis

integratedintodevelopmentplanning,programsandprojects(Yibekaletal.,2013).

Inthenearpast,thecommunityisseverelychallengedbythenegativeimpactsof

climatechangeandtheabilitytoendurethesechangesisconstrainedbytechnical,

institutionalandfinancialcapacity(Ayanaetal.,2011).ThegovernmentofEthiopia

hastakenuptheissueofclimatechange,andadaptationinparticular,asapriority

agendainthetransformationofthenation’sagriculture.Inlinewiththenational

food security macro-levelinitiatives,the government is pursuing different

adaptationstrategiessuchasoperationalizingofagro-weatheradvisoryservice

extensionatfullblastandresponsemechanism,safetynetprogramsandnatural

resourcemanagement(EPCC,2015).
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Adaptationtoclimatechangerequiresthathouseholdsfirstappreciatethatclimate

haschanged,identifyusefuladaptationoptionsandchooseamongawiderangeof

adaptation strategies. This therefore,makes households within the same

geographicallocationtousedifferenceadaptationstrategiesinresponsetoclimate

changeandvariability.

1.2StatementoftheProblems

Climatechangeisthemajorenvironmentalchallengeswhichfacesocietiesinthe

world.The

poorestcountriesandthepoorestpeoplesaresufferingmorethantheothers,even

thoughtheircontributionforthechangeisminimum,(WMO,2016andUNEP,2012).

Thisisbecause,theeconomicactivitiesofthesecountriesaremostlydependson

naturalresourcewhich,aresusceptibletoclimatechange.

InEthiopiatoo,climaticandecologicalchangescausedbyglobalwarminghave

resulted in severalnegative consequences on people’s health,economy and

livelihoods (Zegeye,2018)).More importantly,in Ethiopia,the problem is

exacerbated bylow production and crop lossthatmainlycaused bylow and

irregularrainfallamongothers.Agriculturalproductionispredominantlydepending

onrainfall.Thishasmadethecountry'sagricultural-basedeconomyextremely

fragileandvulnerabletotheimpactsofclimaticvariabilitywhichoftenresultsin

partialortotalcropfailureandsubsequentfoodshortages.

Adaptationisanessentialstrategytoenablefarmerstocopewiththeadverse
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effectofclimatechangeandvariabilitywhichinturnincreasetheagricultural

productionofthepoorfarm households(Belayetal.,2017).Similarly,knowledgeof

theadaptationmethodsonthesideofsmallholderfarmersmaymakeitbetterto

tacklethechallengeofclimatechange(Bassett,andFogelman.2013;Deressaetal.,

2009).

Adaptationstrategiesvarycontextuallyandspatiallywithincommunitiesandeven

amongindividuals,sothatagivenadaptationmeasuresdonotnecessarilytranslate

from oneareatoanotherarea(Temesgenetal.,2009;Belainehetal.,2013).The

capacityto adaptto climate change is unequalacross and within societies.

Adaptationresponsesareunderpinnedbycommonenablingfactors.Theseinclude

effective institutions and governance, innovation and investments in

environmentallysoundtechnologiesandinfrastructure,sustainablelivelihoodsand

behavioraland lifestyle choices (IPCC,2014).The agro-ecologicalsetting of

farmersalsoinfluencestheperceptionoffarmerstoclimatechange.Accordingto

UNEP(2012),addressingadaptationpracticestospecificsocietiesorcommunities

maymakeitpossibletooffsettheadverseimpactofclimatechange.

Sidama’srurallivelihoodsareatriskduetoseveralfactors,animportantonebeing

climatechange.ClimateconditionsintheDegahavegraduallyconvertedtoWoina-

degaconditionswhilethelowlandsaretransformingintosemi-desertconditions.

Thestudyarea,Shebedinoarea,isrecognizedasoneoftheclimaticshockslikeas

otherregions/districtsinEthiopiaandhasbeenexperienceddroughtandexcessive

floodingforseveralyears(Derese,2018andSHWEWR,2019).
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Asaresult,theareaischaracterizedbyseasonalfailureofcropyields,aswellas,

longterm reductionofagriculturalproductivity,feedshortageandshortageof

potablewater.However,thereisnoempiricalfindingsindetailthatshowstowhat

extentthesmallholderfarmingcommunitiesandhouseholdsinShebedinodistrict

areperceivingandrespondingtomitigatetheimpactofsuchchangesintheir

livelihoodmakings.Therefore,thisstudymainlyfocusedonsmallholderfarmers’

perceptionandadaptationstrategiestoclimatechangeinthestudyarea.

1.3ObjectivesoftheStudy

1.3.1GeneralObjective

Themainobjectiveofthisstudyistoanalyzesmallholderfarmers’perceptionand

adaptationstrategiestoclimatechangeinthestudyarea.

1.3.2Specificobjectives

i.Toexaminetheexistenceofclimatechange;

ii.Toidentifysmallholderfarmers’adaptationstrategiestoclimatechange;

iii.Todeterminefactorsaffectingsmallholderfarmers’adaptationstrategieschoice

toclimatechangeinShebedinoworeda,SidamaNationalRegionalState.

1.4ResearchQuestions

 Howdosmallholderfarmersperceiveclimatechangeinyourarea?

 Whatclimatechangeadaptationstrategieshavebeenadoptedbysmallholder

farmers?inthestudyarea?

 Whatfactorsinfluencesmallholderfarmers’thechoiceofadaptationstrategiesin
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responsetoclimatechange?

1.5SignificanceoftheStudy

Aresearchisasystematicwayofacquiringnewthingandknowledge,andinforms

thedecisionmakerswhattodo. Thisstudyexaminedmajoradaptationstrategies

toclimatechangeandfactorsthataffectingthefarmers’choiceofadaptation

strategies.Thefindingofthisstudycouldcontributetothestrengththeexisting

informationregardingthetopicandhelpstoconductfurtherinterventionsinthe

areaofstudy.Thestudyisalsoexpectedtocontributecontextualizednewbodyof

knowledgepertinentinplanningandimplementationofdevelopmentintervention

towardsminimizingtheimpactofclimatechangeparticularlyonthelivelihood

makingofsmallholderfarmersinthearea.

1.6ScopeandLimitationoftheStudy

This studywas limited to one woreda administration,three kebeles and 145

respondents.Thedataofthestudywasbebasedonacrosssectionalsurvey.The

aim ofstudyfocusedonassessingthemajoradaptationstrategiestoclimate

changeandthefactorsaffectingfarmers’choiceinthestudyarea.Theresearcher

encounteredanumberofproblemsduringdatacollectionperiod.Oneofthemain

problemswasinaccessibilityofrespondentsbecausetheyengagedindifferent

socialdutiesandmarketingactivities.Moreover,inaccessibilityofroadsinthe

communityhasconstrainedthetransportationfacilitiesandIwasenforcedtowalk

longerdistanceonfoot.Thismadethedatacollectionprocesslongerthanitwas

planned.
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1.7Organizationofthestudy

Thestudyisorganized into fiveparts.Chapteroneprovidestheintroduction,

problem

statement,objectives,justificationandscopeofthestudy.Chaptertwogivesan

overviewof

literaturerelevanttothestudy.Chapterthreeoutlinesthemethodologyemployedto

achieve

theobjectivesofthestudy.Chapterfourpresentstheresultsanddiscussion.

Chapterfivehighlightstheconclusionandrecommendationofthestudy.
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CHAPTERTWO:LITERATUREREVIEW

2.1.TheoreticalandConceptualReview

2.1.1.TheConceptofClimateChange

Climatechangerefersanychangeinclimateovertimethroughnaturalvariabilityor

asaresultofhumanactivities(IPCC,2012).Climatechangemaybeduetonatural

internalprocessesorexternalforces,ortopersistentanthropogenicchangesinthe

compositionoftheatmosphereorinlanduse.Climatechangemaybedueto

naturalinternalprocessesorexternalforcingsuchasmodulationsofthesolar

cycles, volcanic eruptions, and persistent anthropogenic changes in the

compositionoftheatmosphereorinlanduse(IPCC,2014).

Climate,however,isonlyonefactorwithinthedynamicearthsystem.Changesin

thephysicalandbiogeochemicalenvironment,eithercausednaturallyorinfluenced

byhumanactivitiessuchasdeforestation,fossilfuelconsumption,urbanization,

landreclamation,agriculturalintensification,freshwaterextraction,fisheriesover-

exploitationandwasteproduction,contributetoglobalenvironmentalchange(GEC),

(CCAFS,2009).

Peoplesareexperiencingthesignificantimpactsofclimatechange,whichinclude

changingweatherpatterns,risingsealevel,andmoreextremeweatherevents.The

greenhousegasemissionsfrom humanactivitiesaredrivingclimatechangeand

continue to rise.Therefore Climate change requires an urgentinternational

response.Governments,industries,communities and organizations across the
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globe are working togetherto develop and implementmeasures to reduce

greenhousegas(GHG)emissionsandavoiddangerousclimatechange(officeof

climatechange,2010).

Climatechangemaybeduetonaturalprocessesorexternalforcing,ortopersistent

anthropogenicchangesinthecompositionoftheatmosphereorinlanduse.The

Globalwarmingisdefinedinthetermsofaregularraiseintheaveragetemperature

oftheearth’satmosphereandit’sontheoceans,shiftingtheearthclimatesituation.

Thescientistfrom intergovernmentalpanelwereestablishedonclimatechange

associatedtoglobalwarmingisthattheaveragetemperatureoftheearthhas

increasebetween0.4and0.08ocoverthepast100pastyearsago.inadditionto

that,theincreasedcarbondioxideandothergreenhousegasesareoutbythe

burningoffossilfuels,landclean-up,agricultureandotherhumanprocessare

believedtobetheprimarysourcesoftheglobalwarmingthathashappenedover

thepast50years(IPCC,2007).

TheWorldMeteorologicalOrganization(WMO,2016)andIPCC(2014)statesthat

theconcentrationofcarbondioxidehasincreasedfrom 280partspermillion(ppm)

inthepreindustrialtimes(1750s)to370ppm atthepresentthishasleadtheglobal

climatechangeintodangerousconditionsanditisexpectedthat,withthepresent

tendency,theconcentrationwillrangebetween540and970ppm andalsothe

globaltemperaturecouldbeincreasebetween1.4and5.4
o
cintheyear2100.

Otherstudies,forinstance(UNFPA etal.,2011)notedthattheimportanceof

smallholderagriculturalgrowthforpovertyreductionthroughitsimpactsonlabour
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andgrainmarkets.Ontheotherhand,smallholderfarmersandPoorfarmersin

particularlackassets,socialnetworks,mobility,andpoliticalpower,commonly

Cited as being criticalfor adaptation (Zegeye ,2018).These conditions are

compounded by limited information available foradaptation decision-making

(Including poor climate information from meteorological records, limited

dissemination,andlowScientificunderstandingofclimatechangeanditsimpacts

ondevelopment),weakinstitutionsandgovernance(includingunclearmandates,

weakplanningsystems,un-inclusiveservicedelivery,andalackofaccountabilityor

participationindecision-making),andlowerresourceswithwhichtorespond(Abid

etal.,2015 ).

2.1.2TheoreticalApproachesRegardingClimateChanges

Now-a-days,undertheseconditions,climatechangesaremostlyregardedasa

threatupon mankind ratherthan as a threaton specific and limited human

collectivityascountriesand nations.When we generallyspeakaboutclimate

changes as a securityproblem,a question arises in terms ofwhatis being

representedasareferentobjectforclimateprotection.Ifwelookbackatthe

conditionsinthebeginningofthe90sinthepreviouscentury,thatarerelatedtothe

climateregimewhichhasbeendevelopinginthecontextoftheConventionfor

climatechangesattheUNsince1992,itwillbenoticedthatithasbeencreatedas

aresponsetothepublicandscientificconcernwhodatesbackfrom the80sinthe

pastcentury.Climatechangesareviewedasa“degreeofanaturalchange”,degree

which could be initiated from differentparameters,amongstwhich are the

temperature,theamountofrainfall,thefrequencyandintensityofextremeweather
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occurrences(events)etc.Hence,aquestionhasbeenaskedtowhatdegreeof

climatechangescouldtheecosystemsandthesocialactivitiesarise,beforethe

condition becomes threatening? According to Pielke there are two general

strategiesthatserveasananswertotheclimatechanges.Itisaboutastrategyfor

alleviatingandaccommodation(Kirtonetal.,2014).

Thisresearchfrom today’sperspectiveofapprehensionfrom theconditionsabout

theclimatechangeswillconstitutethemosaicofthenumerouscontemplations

andresearchesforthissubjectwhichareindirectionofraisingthereasonofthe

dangersthatcomeoutoftheclimatechangesandthealertnessinterm ofcreating

andpracticingmeasuresandactivitiesindirectiontowhatnowadaysiscalled

“climatesecurity”Imbachetal.,2017

Climatechangescausedifferenteffectsonthepopulation.Themostexponent

problem surelyisthehealthcondition.Therearenumerousworksthattreatthis

kindofdiscourseandalsolargenumberofcountrieshasadoptedproperlegaland

normative actsthattreatthe phenomenon -climate change.More and more

decisionsaredrawnongloballevelsthattreattherelationsbetweentheclimate

changesandhealth.Suchare“Thedeclarationfortheclimatechangesandhealth”

carriedoutandsignedin2016,“theMinister’sdeclarationofhealth,environment

andclimatechanges”alsofrom 2016whichisaproductfrom the22ndsessionof

theConferenceofthePartiestotheUNFrameworkConventiononClimateChange

(UNFCCCCOP22)inMarrakechon15ofSeptember2015.Nextis“TheDeclaration

from Dohaforclimate,healthandwelfare”from 2012,aswellas“theDeclarationof

Delhiforhealthandclimatechanges”,adoptedonthe60-thGeneralcongressofthe
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World’smedicineassociationin2009.A“Nationalstrategyforadaptationinthe

healthsector”hasbeenreachedasananswertotheworld’strendsrelatedwith

healthandclimatechangesintheRepublicofMacedoniaUNFPAetal.,2011.

Specialandscientificliteratureismorefocusedonresearchwhichisrelatedwith

healthandclimatechangesinthecontextofglobalruling.Thereto,anewcomplex

is apostrophed on mutually connected challenges which affecthealth and

capacitiesontheglobalrulingforrealisticandtimelyanswer.Thereattheglobal

ecologicaldeterminantsarespecificallyhighlightedincomparisonwiththemore

familiarsocio-economicdeterminantsUNEP,2012.

Climatechangesmanifestedthroughtheprocessofwarmingonlargescaleswill

influencemanyaspectsofhuman’slife,becausetheywillmakechangesonthe

temperatureandrainfall,growthofthesealevelandthechangesinthedistribution

offreshwater.Amongmanyoftheeffectsthatwillbemadeoutoftheseconditions,

surelytheproductivityofagriculturewillbeaffected.Numerousscientificstudies

whichservedasareferenceliteratureinthisresearcharealreadypointingonsuch

consequencesin agriculture.An interesting research forclimate changesand

agriculturearemakingAnitaWreford,DominicMoranandNeilAdgerintheirreport

for“Climate changes and agriculture influences,adaptations and alleviating”

publishedbytheOrganizationforeconomiccollaborationanddevelopment(OECD).

In thisreport,concretelyareanalyzed theprojected influencesoftheclimate

changesintheagriculturalsector,thesolutionfortheseinfluencesthroughthe

strategiesforadaptationandalleviation(UNFCCC,2016).

Itisworthtomentionthatthedevelopingcountries,especiallythepoorest,arevery
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dependentfrom agriculture,whichistheclimate’smostsensitivefrom allthe

sectorsin theeconomyand theysufferfrom inappropriatehealth and public

servicesfollowedwithlowquality.Thirdly,theirlowincomeandvulnerabilitymake

theadaptationofclimatechangesespeciallydifficult[IPCC,2014].

Povertyandspreadingofdiseasesarealsoaseriousproblem asaconsequence

from theclimatechanges.Povertyiscloselyrelatedwithagricultureactivities.

Decreased yielding and income on agriculture willincrease poverty and will

decreasethecapabilityofhouseholdstoinvestforbetterfuture,forcingthem to

usethehumblesavingsonlytosurvive.Onanationallevel,climatechangeswill

decrease incomes and willincrease spending needs exacerbating the public

finances(WFP,2013).

Theconceptoftenabledevelopment,climatechangesandpovertyrepresenturgent

themeswhodemandstakesrelatedtocountries,regionsandcommunities.Hence,

there are numerous scientific and expertworks which articulate the dynamic

relationbetweenthetwopossiblycentralglobalconcerns:povertyandclimate

changes(Worldvision,2015).

Periodicalfluctuations,aswellastheseasonalandyearlyclimatevariable,cause

appearance ofmany infective diseases.The characteristics ofgeographical

distributionandseasonalvariationsofmanyinfectivediseasesareakeyprooffor

therelationbetweentimeandclimate.Manyscientificstudiespointtothefactthat

temperature,rainfallandhumidityhaveanimpactonmanydiseasesandthatiswhy

theycanpotentiallymakeanimpactontimeandtheintensityoftheappearanceof

differentepidemics.However,spreadingofthediseasesisalsodependenton
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factorssuchasseweragesandpublicservicesforhealth,populationdensityand

demographiccharacteristics,changesinusingofthelandandtraveldestinations

(Jotzoetal.,2012).

Automobileindustryisaremarkablysignificantsectorwhichhasanoticeable

contribution in the production ofCO2.Nowadays orientation ofthe massive

automobileproducersisonthedirectionoffindingawaytoreducetheproduction

ofcarbondioxidethroughinnovativesolutions.Thesesolutionsrefertothehybrid

technologies,gas-electronic and diesel-electronic engines which produce less

exhaustgasesoracompletetransitiontowardselectrificationonthemachineryof

theautomobilesi.e.,producingautomobileswhichwouldusehydrogenasoperative

fueland would onlyemitaquatic steam as exhaustfumes.In thatcontext,

alternativeoperativefuelssuchastheliquidoilgasshouldbementionedwhichhas

anadvantageregardingtheemissionsofcarbondioxideoverthegasenginesbut

notoverdieselengines.Methanolalsohasaspecificusefulvaluebutisnotwidely

usedbecauseofitsowncorrosivenessandtoxicity(Backstrandetal.,2012).

Raisingtheawarenessofclimatechangesandtheconsequencesemergingoutof

thosechangesisaseriousissueandneedsaspecialattentiontobedevotedonit.

Inthatcontext,non-governmentalorganizations,stateinstitutionsandacademic

establishmenthavetheirownplaceintheprocessofalleviatinganddealingwith

theconsequencesthatemergefrom theclimatechanges.Especially,theplacethat

belongstothenon-governmentalorganizationsshouldbenotedwhichcanhave

diversecharacter.Namely,theirroleinthedomainoftheclimatechangesisinthe

processofmonitoringandimplementationofinternationalagreementsandalsoin
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theprocessoforganizinganddevelopmentofprojectsandtheirsignificanceinthe

presentationandeducationofthecivilsociety.Thiswaypositioned,withclearand

concreteobligations,missionnon-governmentalorganizationsarerespectedfrom

theinternationalorganizationsaswellasthenationalgovernments.Largerpartsof

theagenciesatUNcollaboratewiththenon-governmentalorganizationsandthatis

whytheyplayaseriousroleinthenumerousconventionsfortheenvironment

(UNFCCC,2016).

2.1.3TheImpactsofClimateChange

Climate change which manifests itselfas a change in rainfallpatterns and

temperatureadverselyimpactstheeconomicandsocialsurvivalofthemajorityof

thepopulationinAfricaandparticularlyinsubSaharanAfrica.Themajorsourcesof

livelihood forruralpoorin Africa such as waterresources,agriculture (crop

productionandanimalhusbandry),health,ecosystemsandbiodiversity,forestry

andcoastalzonesarethemostvulnerableareasorsectorstoclimatechange.

Climate change remains a majorthreatforfood security and sustainable

managementofnaturalresources.Studiesindicatedthatifadequatemeasuresare

nottakentocopuptheimpactsofclimatechangeinsub-SaharaAfrica,therewill

beapredictedlossof2-7%ofGDPby2100inpartsofsub-SaharaAfrica;2-4%and

0.4-1.3%inWestandcentralAfrica,andnorthernandsouthernAfricarespectively

(FAO,2009).

Sub Saharan Africa isamong the mostvulnerable regionsto climate change

impactsduetothefactthatthemajorityofthepopulationhighlydependentonrain-
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fedagriculturefortheireconomicactivitiesaswellasforsustenanceoftheir

livelihood(Juanaetal.,2013).Thepoorperformanceoftheagriculturesectorand

rapidpopulationgrowth,incombinationwiththeadverseimpactsofclimatechange

causesthelargesegmentofthesub-SaharaAfricanpopulationtoliveinabject

poverty.Ifthecurrenttrendcontinuestoleadtosignificantlongterm changesin

rainfallpatternsandtemperature,whichaffectagriculture,itishighlylikelythatthis

situationwillleadtosignificantreductioninfoodsecurity,worseningwatersecurity,

increaseinanimalandcroppestsanddiseaseinfestation,amongothers(African

PartnershipForum,2007).

Theimpactofclimatechangeonagriculturalproductionisnotuniform across

regionsoftheworld;low latitudeanddevelopingcountriesareexpectedtosuffer

more,reflectingtheirdisadvantagedgeographiclocation,greateragriculturalshare

intheireconomies,andlimitedabilitytoadapttoclimatechange(ZhaiandZhuang,

2009;Newtonetal.,2010).Itaffectsagriculturalproductionandproductivityboth

directlyand indirectly.Itdirectlyaffects agriculture byaffecting the weather

variablessuchastemperature,solarradiation,rainfall,windspeedandhumidity

(SowunmiandKintola,2009)andindirectlythroughdiseaseandpestoutbreakas

wellasfavoringthedevelopmentofclimaterelateddiseaseslikemalariathataffect

theworkforce(Ngigi,2009).Newton etal.,(2010)also indicated thatclimate

changeaffectsthecomplexinteractionsbetweencropandpathogensleadingto

increasedoutbreaksofpestsanddiseases.Theconcernoffoodsecurityand

climatechangeinthedevelopingworldwouldbethreatenedduetoanticipatedto

experiencesignificantchangeintemperatureandrainfallpatterns,theirdeveloping
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economyheavilyrelaysonclimatesensitivebusinessandtheytotallydependon

agricultureasasourceoffood,whichseriouslyaffectedbyclimatechange(Newton

etal.,2010).

Agricultureisrankedasthemostsusceptiblesectortoclimatechangeimpactsand

sodothelivelihoodsofsubsistencefarmersandpastoralists(Melissaetal.,2017)

Climatechangeexertsmultiplestressesonthebiophysicalaswellasthesocialand

institutionalenvironments that impacts agriculturalproduction.Its impacts

disproportionatelyaffected(Tessemaetal.,2013).Sub-SaharanAfricancountries

such as Ethiopia because theireconomies are highlydependenton climate-

sensitiveactivitiessuchasrain-fedagriculture.Someoftheinducedchangesare

expected to beimmediate,whileothersinvolvegradualshiftsin temperature,

vegetationcoverandspeciesdistributions.Climatechangeisexpectedtoandin

partsofAfricahasalreadybeguntoalterthedynamicsofdrought,rainfallandheat

waves,andtriggersecondarystressessuchasthespreadofpests,increased

competitionforresources,andbiodiversitylosses(Thorntonetal.,2015).

2.1.4AdaptationtoClimateChange

Adjustmentinnaturalorhumansystemsisresponsetoactualorexpectedclimatic

stimuliortheireffects,whichmoderatesharm orexploitsbeneficialopportunities.

Various types of adaptations can be distinguished such as anticipatory,

autonomous and planned adaptation (IPCC,2007). According to UNFCCC

adaptationisdefinedasPracticalstepstoprotectcountriesandcommunitiesfrom

thelikelydisruptionanddamagethatwillresultfrom effectsofclimatechange.For
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example,floodwallsshouldbebuiltandinnumerouscasesitisprobablyadvisable

tomovehumansettlementsoutoffloodplainsandotherlow-lyingareas.

2.2.ReviewofEmpiricalFindings

2.2.1ClimateChangeinEthiopia

Ethiopiaishighlyvulnerabletotheimpactsofclimatevariabilityandchange.Its

agriculture is heavily dependenton naturalrainfall,with irrigation agriculture

accounting

forless than 1% ofthe totalcultivated land (Temesgen etal.,2009.).Thus,

temperature,theamountandtemporaldistributionofrainfallandotherclimatic

factorsduringthegrowing

season are key determinants to the crop yields.Smallholderfarmers and

pastoralistsare

alreadyfeelingtheseimpactsintheirfoodsecurityandlivelihoodopportunities

(Oxfam International,2011).

Ethiopiaranks10thinthelistofcountriesmostatriskofclimatechangein2014,

according

totheclimatechangevulnerabilityindex,prepared.Thelow-levelofdevelopment

and

dependenceonagriculturearethemainreasonsforthisvulnerability(WFP,2013).

Climate variabilityand extreme events (droughtand heavyrains)are causing

significant

damagetolife,property,naturalresourcesandeconomyinEthiopia;makingthe
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most

importanteconomicsystemshighlyvulnerable(EPCC,2015).Thisisbecause90%

ofrural

households rely on agriculturalactivities (livestock,crop production,or a

combinationof

thetwo)asthemainoccupationoftheirhouseholdheadandirrigationcoverage

levelsare

verylow(WFP,2013).

TheClimateTrendAnalysisofEthiopiawhichisbuiltbyUSGeologicalSurvey,

USAID and theFamineEarlyWarning Systemsraiseoutthatthereisamain

reductioninrainfallandincreasesintemperatureovertheperiodfrom mid-1970s

to2000sinvariousareasofthecountry(Keffyalew,2011).

Inadditiontodisparitiesindifferentpartsofthecountry,theEthiopianclimateis

alsocategorizedbyahistoryofclimateextremes,suchasdroughtandflood,and

increasinganddecreasingtrendsintemperatureandprecipitation,respectively.The

historyofclimateextremes,especiallydrought,isnotanewphenomenoninallover

partsofEthiopia.Althoughtherewasalongrecordofdrought,Lautzeetal.,(2003),

NMA,(2007)intheirstudiesshow thattheoccurrenceofdroughthasincreased

overthepastfewdecades,mainlyinthelowlands(Lautzeetal.,2003;NMSA,2007).

SomeofStudiesalsoindicatethatmeantemperatureandprecipitationhavebeen

changing overtime.According to NMSA (2001),theaverageannualminimum

temperatureoverthecountryhasbeengrowingbyabout0.25
o
Cinevery10years,
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whereastheaverageannualmaximum temperaturehasbeenincreasingbyabout

0.1
o
Cineverydecade.Theaverageannualrainfallofthecountryalsoshowedavery

highlevelofvariabilityoverthepastyearsevenifthetrendcontinuedmoreorless

constant(NMSA,2007).DroughtsinEthiopiacanshrinkhouseholdfarm production

byupto90%ofanormalyearoutput(WorldBank,2003).

2.2.2.ClimateChangeandAgriculturalSectorinEthiopia

TheeconomyofEthiopiaismainlybasedonrain-fedagriculturewhichisthesource

oflivelihood forthe majorityofits population (CSA,2007).Ethiopia exhibits

differentagro-ecologicalzones attributed to varied microclimates.There are

differentways ofclassifying the climatic systems ofEthiopia,including the

traditionalandtheagro-climaticzoneinclassificationsystems(Yohannes,2003).

Amongthedifferentwaysofclassifyingtheclimaticsystemsofthecountry,the

traditionaland agro-ecologicalclassifications are the most common ones

(Temesgenetal.,2010).Theagro-ecologicalzoneclassificationsystem combining

growing periods with temperature and moisture regimes has 18 majoragro-

ecologicalzones which are furthersub-divided into 49 agro-ecologicalzones.

AccordingtoMoA,2012),theseagro-ecologicalzonescanbegroupedintosix

majorcategorieswhichincludeAridzone(31.5%),Semi-arid(3.5%),Sub-moist

(19.7%),Moist(25%),Sub-humidandhumid(19.3%)andPer-humidwhichcovers

closeto1% oftheCountry.Thetraditionalclassification,basedonaltitudeand

temperature,showsthepresenceof5climaticzones(NMA,2007).Basedon

traditionalclassifications,agro-climatic zones ofEthiopia could be divided as
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Wurch(upperhighlands),Dega(highlands),WeynaDega(midlands),Kola(low lands)

and Berha(desert)(MoA,2012).Climateisthemain determinantofEthiopian

economicgrowth.Thisduetothefactthatagriculturesectoriscontinuedtobethe

engineofthecountry‟seconomicgrowth.Agricultureincludescropproduction,

livestockhusbandry,forestry,fisheryandothers.Outof39% ofcontributionof

agriculturetothecountry‟sGDP,cropproductionisestimatedtocontributetothe

agriculturesectoronaverageabout70.2%,livestocksub-sectoraccountsaround

20.3%andforestryandothersubsectorsaround9.5%ofthetotalagriculturalvalue

inthecountryattheendof2014/15(FDRE,2015).

2.2.3.1AdaptationstrategiestoClimateChangeinEthiopia

AccordingtoPANE(2009),inEthiopia,agriculturaloutputishighlyaffectedevenby

changesinasingleclimatevariable,i.e.rainfall.Thesameistrueforthecountry‟s

GDP asitheavilyreliesonagriculture(PANE,2009).Thisistrueinstudiesof

(Megersaetal.,2014;Legesseetal.,2013)indicatedthatunderfutureclimates

manyregions ofEthiopia willface decreases in agriculturalproduction.This

suggeststhatagriculturalproduction asan engineofgrowth isvulnerableto

climatechangeandclimatevariability.Whilethemorepronouncedeffectsoncrops

andlivestockarelikelytomaterializeinlaterdecades,effortstoenhancethe

resiliencetoclimateshocksofcropyieldsandlivestockproductionshouldbe

steppedupassoonaspossible,particularlyonaccountoftheeffortsrequiredto

strengthenresearchsystemsandtotransferandadoptfindingsfrom thelabtothe

field.Inthiscase,theGrowthandTransformationPlansupportsanumberof

actions that, by boosting growth, will contribute
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to the enhancement of Ethiopia’s resilience to climatic shocksAragie(2013).

ThestudiesofAyanaetal.,2011andBewketetal.,2015indicatethatinthe

Ethiopian,58%offarmerswhoclaimedtohaveobservedchangesinclimateover

thepast20yearshadrespondedtoitbyundertakingsomeadaptationmeasure

(Deressa etal.,2009).In fact,severalstudies reportagriculturaladaptation

measuressuch astheuseofcrop varieties,planting trees,soilconservation,

changingplantingdates,andirrigationasthemostusedadaptationmethodsin

Africancountries(Mideksa,2010;andBryanetal.,2013).However,itisclearthat

notallfarmerswilladapttoclimatechangeforvariousreasons.Accordingtothe

studyby(Deressaetal.,2011)educationandgenderoftheheadofthehousehold,

sizeofthehousehold,livestockownership,availabilityofcreditandenvironmental

temperaturesignificantlyinfluencethepresenceoffarmers‟adaptationtoclimate

change.Forthosefarmerswhoundertakeanyadaptationatall,thechoiceof

particular adaptation methods depends on a number of factors including

socioeconomic,environmentalandinstitutionalfactorsaswellastheeconomic

structure.Thus,thechoiceofadaptationmethodsdependsonarangeofvariables

whichareconsideredimportantfortheavailability,accessibilityandaffordabilityof

particularadaptationmethods.Severalstudieshaveidentifiedspecificvariables

which maypositivelyornegativelyaffectthe choice ofparticularadaptation

methods.Skambraks,2014concludedthatfarmers‟education,accesstoextension

andcredits,climateinformation,socialcapitalandagro-ecologicalsettingshave

greatinfluenceinfarmers‟choiceofadaptationmethodstoclimatechangewhile

financialconstraintsandlackofinformationaboutadaptationmethodshindersthe
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farmers‟uptakeofotheradaptationmethods.

2.2.4.1AdaptationStrategiesandDeterminantsofFarmers’Choiceofadaptation

MeasurestoClimateChange

ThestudybyJuanaetal.(2013)onfarmers’perceptionandadaptationtoclimate

changeinsubsaharaAfricausingasurveydatefrom farmersinsub-saharaAfrica.

Hisfindingrevealedthatmostoffarmersinsub-saharaAfricaareawarethatthe

continentisgettingwarmer,andprecipitationorrainfallpatternshavechanged.In

additiontheprecipitationpatternsinaredifferentfordifferentregionsinAfrica.The

resultindicates crop diversification,planting differentcrop varieties,changing

planting and harvesting dates,irrigation,planting tree crops,waterand soil

conservationtechniquesarethemajoradaptationtothechangingofpatternof

precipitation.Inthiscasetheyearoffarmingexperience,householdsize,yearof

education,accesstocredit,accesstoextensionserviceandoff-farm incomeare

among the significant determinant of adopting climate change adaptation

measuresJuanaetal.(2013).

Anotherstudy,(Ramirez-Villegas,andThornton,2015)theystudiedonadaptationto

climatechangeinEthiopiaandSouthAfrica:optionsandconstraints.Basedonthe

finding theypointed outthat,climate change is expected to adverselyaffect

agriculturalproductioninAfrica.Becauseagriculturalproductionremainsthemain

sourceofincomeformostruralcommunitiesintheregion,adaptationofthe

agriculturalsectorisimperativetoprotectthelivelihoodsofthepoorandtoensure

foodsecurity.Abetterunderstandingoffarmers’perceptionsofclimatechange,
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ongoingadaptationmeasures,andthedecision-makingprocessisimportantto

inform policies aimed atpromoting successfuladaptation strategies forthe

agriculturalsector.Theywereuseddatafrom asurveyof1800farm householdsin

SouthAfricaandEthiopia.Thestudypresentedtheadaptationstrategiesusedby

farmersinbothcountriesandanalyzesthefactorsinfluencingthedecisiontoadapt.

Theyfindoutthatthemostcommonadaptationstrategiesinclude:useofdifferent

cropsorcropvarieties,plantingtrees,soilconservation,changingplantingdates

and irrigation.However,despitehaving perceived changesin temperatureand

rainfall,alargepercentageoffarmersdidnotmakeanyadjustmentsto their

farmingpractices.Themainbarrierstoadaptationcitedbyfarmerswerelackof

accesstocreditinSouthAfricaandlackofaccesstoland,information,andcreditin

Ethiopia.Theyarealsousedaprobitmodeltoexaminethefactorsinfluencing

farmers’decisionto adaptandperceivedclimatechanges.Factorsinfluencing

farmers’decisiontoadaptincludewealth,andaccesstoextension,credit,and

climateinformationinEthiopia;andwealth,governmentfarm support,andaccess

tofertilelandandcreditinSouthAfrica.Theyareusedapooleddatasettoanalysis

thefactorsaffectingthedecisiontoadapttoperceivedclimatechangeacrossboth

countriesrevealsthatfarmersweremorelikelytoadaptiftheyhadaccessto

extension,credit,andland.Foodaid,extensionservices,andinformationonclimate

change were found to facilitate adaptation among the poorestfarmers.They

conclude thatpolicy-makers mustcreate an enabling environmentto support

adaptationbyincreasingaccesstoinformation,creditandmarkets,andmakea

particularefforttoreachsmallscalesubsistencefarmers,withlimitedresourcesto
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confrontclimatechange(Tessoetal.,2012).

Adaptationtoclimatechangehadchallengingfactorsasidentifiedbyresearchers.

TheIPCC(2001)hasemphasizedthatAfricaischaracterizedbyalow adaptive

capacity.Anadditionalchallengetothealreadymentionedchallengeswasthe

heavyrelianceonnaturalresourcestosupportagriculture.Climatechangesuchas

increasedtemperaturesandreducedprecipitationrateswereboundtoleadto

overallreductioninagriculturalproductivityandyields.Maddison(2006)analyzed

perceptionandadaptationstrategyofAfrican’stoclimatechange.Theanalysiswas

focusedmainlyontheeconomicimpactsofclimatechangeonagricultureandthe

farmingcommunitiesinAfrica.Theresultoftheanalysisshowsthatfarmerswith

thegreatestfarmingexperienceweremorelikelytonoticechangesinclimatic

conditions.Inaddition,farmer’sexperiences,accesstoextensionservicesand

marketsareimportantdeterminantsofadaptation.

InEthiopia,Temesgenetal.(2008)analyzedthedeterminantsoffarmers‟choiceof

adaptationmethodsintheNileBasin.Thestudyfoundthattheadaptationmethods

currentlypracticed in the studyarea.Such aschanging planting dates,using

differentcropvarieties,plantingtreecrops,irrigation,soilconservationandnot

adapting.Thefarmersreported thatthereasonsfornotadapting arelackof

information on climate change impacts and adaptation technologies,lack of

financialresources,laborconstraintsandlandshortages.Levelofeducation,age,

sexandhouseholdsizeoffarmerswerefoundtobesignificantdeterminantsof

adaptationtoclimatechangeinthestudyarea.
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Mahmudetal.(2008)analyzedtheimpactofclimatechangeandadaptationon

foodproductioninEthiopia.Theresultsofthestudyrevealedthatchangingcrop

variety,soiland waterconservation,waterharvesting,planting oftrees and

changingplantingandharvestingdatesaretheadaptationmeasuresemployedby

thefarmers.Thestudyalsoshowedthathouseholdwealthrepresentedbyfarm and

non-farm incomeandlivestockownership,increasesthelikelihoodorprobabilityof

climatechangeawarenessandadaptation.

Yibekaletal.,(2013)examinedsmallholderfarmers‟levelofperceptionabout

climatechangeineasternHararghezoneofEthiopia.Plantingtrees,earlyplanting,

terracing,irrigation and waterharvesting are the mostcommonly employed

adaptationoptions.Resultsofthemultinomiallogitmodelshowedthatnon-farm

income,farmer-to-farmerextension,accesstocredit,distancetosellingmarkets,

distance to purchasing markets,and income affectthe choice ofadaptation

strategies.Jeffcott(2013)studied adaptation strategyoffarm households to

climatechangeandvariabilityineasternEthiopia.Theresultindicatedthatfactors

determiningchoiceofclimateadaptationoptionsweresexofhouseholdhead,

familysize,educationstatusofhouseholdhead,agro-ecology,distancetomarket,

cultivated land,use offertilizer,creditaccess,precipitation and change of

temperature.

Bewket(2010)analyzedfarmers‟adaptationinChokeMountainofEthiopiabased

onfarm-leveldatacollectedfrom 100households.Basedonthestudyresult,

majority of respondents believed that temperature had increased. Crop
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diversification,changingplantingdates,implementingsoilconservationpractices,

waterwellingandirrigation,adjustmenttocropandlivestockmanagement,using

fertilizerandoff-farm activitiesarethemostcommonlyusedadaptationoptionsin

thearea.However,lackofknowledge,improperpolicyandlackoflandusepolicy

implementation,laborandwatershortages,andinformationamongotherfactors

wereidentifiedasbarrierstoadaptation.Sizeofproductivelabor,frequencyof

extensionvisits,resourceendowment,andfarmingexperienceasmainfactorsthat

encourageprivateadaptations;andbycontrast,itisdiscouragedbymaleheaded

household,creditusage,accesstomediainformation,andhighersoilfertilitystatus.

AstudyhasconductedbyFosu-Mensahetal.(2012)onfarmers‟perceptionand

adaptationtoclimatechangeSekyedumasedistrictinGhana.Themajoradaptation

strategiesidentifiedincludedcropdiversification,plantingofshortseasonvarieties,

changeincropsspecies,andashiftinplantingdate.Resultsoflogitregression

analysisindicatedthattheaccesstoextensionservices,credit,soilfertility,andland

tenurearethefourmostimportantfactorsthatinfluencedfarmers‟perceptionand

adaptation.Themainbarriersincludedlackofinformationonadaptationstrategies,

poverty,andlackofinformationaboutweather.

2.3.ConceptualFramework

Inthisstudy,adaptationstrategiesusedbysmallholderfarmersisdependent

variable.Measuresof(independentvariable)influencesclimatechange adaptation

strategiesthoseengagedindifferentlivelihoodrural(dependant)relyonfactors

suchassocio-economicandinstitutionalfactors,,andstructuralarrangements
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withincommunityofShebedinodistricttocopewiththoseeffects.Themoderating

Variableinthisstudyisgovernmentpolicieswhichareverycrucialtocommunity

membersofShebedinoworedaforputtinginplacemeasurestoaverttheissuesof

climatechange.Infact,thereareanumberofadaptationoptionsfrom which

farmers made a choice.Finally,farmers‟ adoption ofparticularadaptation

measureswassubjecttovarioushouseholdandinstitutionalfactors.

Figure1theconceptualframeworkofthisstudyisbasedontheassumptionthat

adaptationtoclimatechange/variabilityisdependonperceptionandadaptive

capacity of farmers,which is determined by differentsocio-economic and

institutionalfactors.Therefore,theinformationvalueoffarmerswillbeimportantto

theanalysisofdataofthisstudy.
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Climatechange
-Erraticandunpredictable
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Figure1Conceptualframeworkdesignedforthisstudy(2021)

Source:-Developedbyauthorofstudy(2020)

CHAPTERTHREEMATERIALSANDMETHODS

3.1DescriptionofStudyArea

Thestudyarea,ShebedinoworedaisfoundinSidamaNationalRegionalState(SNRS)in

Ethiopia.Thestudyarea isdefined bythegeographiccoordinates6º45̍ and 7 º

00N(northernlatitude)and38º15̍and38º30̍E(easternlongitude),whichislocated27

km from Hawassa,and302km from AddisAbaba,thecapitalofEthiopia.Accordingto

EthiopianCSAreportin2012,thetotalpopulationofthedistrictwas269,529.Among

them,136,057weremalesand133,472arefemales.Thedistrictconsistsof35kebeles

comprisingof51,044residentialhouseswithanaveragehouseholdfamilysizeof5.

Therearetwotypesofagroecologyinstudyarea:thesearewoina-degaanddega

whichconstitutes75and25%ofarea,respectively.Thealtitudeofwoina-degaanddega

agro-ecologyrangesfrom 1700-2070and2,230-2,460m.a.sl,respectively.Thedistrictis

Institutional
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-Accesstomarket

-Accessto

climate

information

-Accessto

Extension

services

Increasehouseholdresilience

toperceivedshocksrelatedto
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knownforgrowingenset,chat,maize,barley,wheat,teff,Irishpotato,sweetpotato,

banana,avocadoandbroadbean(CSA,2012).Theaverageannualrainfallis900-1,100

mm andtheaveragetemperatureoftheWoredaisbetween18-25
o
C.(Bewketetal.,

2015).

Figure2Locationofstudyarea
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Source:DevelopedbyArcGIS(2021)

3.2Researchdesign

Thestudywascarriedoutthroughamixedresearchdesignwhichwascarried-outby

usingqualitativeandquantitativedescriptions.

3.3.StudyPopulationSamplingTechniqueandSampleSize

Studypopulation

Thetargetpopulationofthisstudywascomprisedofallruralsmallfarm households

whoareissusceptibletoclimatechangeimpactsandthosehouseholdswhoarenot

currentlyadapting to climatic shocks in selected Kebeles ofShebedino Woreda.

AccordingtotheShebedinoWoredaRevenueAuthorityBranchOffice,thereare623,802

and679householdsinTeremesa,Remeda,andGalukoKebelesrespectively,making

thestudypopulationof2,104.

SamplingProcedure.

Thestudyhasemployedstratifiedmultistagesamplingtechniquetodraw soundly

representative sample.Accordingly,in the firststage,two strata containing agro-

ecologicalyhomogenouspopulationnamely:highlandorDega,andmid-highlandor

WoinaDegaagroecologicalstratawereformedtoselectsamplekebeles.Itshouldbe

noted thatKolla climatic zone (agro ecology zone)do notexistin Shebedino

Woreda(SWAO,2020).Insecondstage,threekebelesoutofwhich,onehighlandor

Dega and two from,mid-highland orWoina Dega agro acro-ecologicalstratum

respectivelywereselectedbyusingsimplerandom samplingproportionaltosample

size.Thereasonforselectingonlyoneand/ortwokebelesfrom eachstrata(agro

ecologyzone)wasbecauseoffinancialshortageandassumingsincetheselection
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employsbeprobabilitysamplingmethod,itwasrepresentallkebelesinthearea.

.Finally in the third stage sample household were selected randomly by using

systematicrandom samplingtechniquestartingfrom thefirsthouseholdinhousehold

registeroftherespectivekebelesbook(thesamplingframeofthestudy)andthen

consideringthenth householdsuntilthedesiredsampledrownfrom eachKebelein

proportiontototalpopulation.

SampleSizeDetermination

Thestudysamplesizeof145respondenthouseholdheadswasdeterminedbyusing

Yemane(1967)with0.08levelofprecisionasshownbelow.Theformulawaschosen

foritsappropriatenessindetermininglargesamplesizewhichinturnmakesincreases

therepresentativenessofsampletothepopulationunderconsideration.Thesample

sizeswerethendistributedtoeachkeblesinproportiontothetotalpopulationof

respectivekebeles(Table1).

n=
N

1 +N(e)2

Where:n=Samplesize

N=Totalpopulation,inthiscasetotalhouseholdsinallkebeles

e=Precisionlevel

n= =145
2104

1 +2104(0.08)2

Table1samplehouseholddistributionbykebeles

Nameofkebeles Agro-climaticzone Total

HH(household)*

SampledHH**
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Teremesa SemilowlandorWoina-Dega 623 47

Remeda SemilowlandorWoina-Dega 802 55

Galuko Dega 679 43

Totalsampled

HH

2104 145

Source:*Kebeleadministration,**owncomputationinproportiontosamplesize*

3.4.Methodofdatacollection

3.4.1.Datatypeandsources

Inordertoachievetheobjectiveofthestudyandensurethereliabilityandvalidityof

collected data both primaryand secondarydata sources was employed.The

primarydatawasgeneratedfrom sampledhouseholds,focusgroupdiscussion

members,from keyinformant’sinterviews.Secondarydatawascollectedfrom

differentsources such as published and unpublished materials aboutsubject

matter,journals,reportspreparedbydifferentnationalaswellasregionaland

woredaoffices.

Thestudyemployedacombinationoftechniquesasinstrumentofcollectingthe

desireddata.Thedatacollectioninstrumentsinclude:householdsurvey,focus

groupdiscussionandkeyinformantinterviewsasdescribedbelow.

Householdsurvey

Householdsurveywasusedtocollectprimarydatafrom respondenthouseholds.

Semi-structuredquestionswaspreparedtocollectdataonmajorresearchissues

suchas,perceptionoffarmerstowardstrendofchangesinlocalclimateforthe

pastthreedecades,adaptationstrategiesoffarmersinfaceofclimatechangeand
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keyconstraintstheyfacedtoadaptandalsosocio-economicanddemographic

characteristicsofrespondentsandinstitutionalaccessibilityareincludedinthe

questionnaire.ThequestionnairewasfirstpreparedinEnglishandlatertranslated

intothelocallanguage(Sidamigna),sothattherespondentscaneasilyunderstand

thequestions.Thesurveywasconductedon145householdsanditwashandledby

twodevelopmentagents(enumerators)oftherespectivethreeselectedkebeles,

aftergivingorientationandtrainingbytheresearcherabouttheprocedureandother

relatedissuesthatneedtobeconsideredinthefieldsurvey.

Focusgroupdiscussion

The FGDs were composed ofseparate groups ofelders,youth and women

members with differentage and sex groups,selected purposively since the

researchgoalrequiresgainingdifferentperceptions,verifyopinionandattitudes

from groupstohelpelaborate,clarifyandcounter-checkideasandexperiencesthat

areobtainedthroughothermethods.Thefocusgroupdiscussionsforthisstudy

wereheldineachthreeselected/sampledKebelescomprising6–10individualsper

group.Thesessionsaremoderatedbytheresearcherusingasemi-structured

checklistincludingclimatechangeparameterswhetherornotlocalcommunity

perceivesclimatechangeinthearea,localindicatorsofclimatechange,effectsof

climateinducedshocksonlivelihoods,farmers’responsetoclimatechange,and

whatfactorsinfluencedfarmers’adaptationdecisions.

Keyinformantinterview

Thedefiningfeatureofkeyinformantsisthattheyareknowledgeableindividuals
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from the community including the agricultural staff, administrators from

governmentoffices,andNGOswhocanprovideinformationabouttheissueand

localsituations.Keyinformantswereaskediftheyhadexperiencedanychangein

theirlocalclimatewithregardstoincreaseintemperature,reductioninrainfallor

otherclimaticchangesinthelastthreedecades.Othertopicscovered inthe

scheduleincludelocalindicatorsofthechangeinclimateiffarmersperceiveany

changes,choicesofadaptationstrategiesandprospectsforpursuingnon-farm

activities.Moreover,keyinformantinterviewswereconductedonthreeselected

kebeleswithanexpertfrom ShebedinoWoredaAgricultureandRuralDevelopment

office and Kebele DevelopmentAgents.These interviews are instrumentalin

providingcriticalinformationonthenatureofclimate-inducedshocksandthe

effectsithasresultedonagricultureandonotherlivelihoodactivitiesintheworeda.

3.5Methodsofdataanalysis

Thegathereddatawasanalyzedintermsofthestudyobjectivesalreadydesigned.

The process ofanalysis was carried-outbyusing qualitative and quantitative

descriptions.Inthisstudy,descriptivestatisticsandEconometriclikemultinomial

logisticmodelwasused.Simpledescriptivestatisticswasusedtoanalyzeprimary

datasourcesofsmallholderfarmers(householdsurvey),keyinformants,andfocus

group discussion participants and household demographic and othersocio-

economicvariables.

Descriptive statistics such as mean,frequencyand percentage was used to

characterizefarmer’sperceptiononclimatechangeindicatoraswellasvarious

adaptationmeasuresusedbyfarmers,andbarrierstheyfacetoadapt.
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ExcelsheetsandStatisticalPackagesforSocialScientists(SPSS)version20were

usedforrawdataentryandanalyzedescriptiveresultsandSTATAversion14.2was

usedtoanalyzethedataofeconometricmodel(Multinomiallogisticregression

model(MNL)).Multinomiallogisticregression model(MNL)wasemployed to

analyzethefactorsinfluencinghouseholds’choiceofclimatechangeadaptation

strategiesinagriculture.Weareawarethatcollectingandusingonlythemost

preferredadaptationoptionforeachhouseholdrisksunderemphasizingtheknown

importance to smallholder farmers of using multiple adaptation strategies

(Dasgupta,2014),buttheapproachhasallowedahighlevelofspecificationofthe

relationsbetweenadaptationstrategiesandunderlyingsocioeconomicvariables.

Themodelisspecifiedasfollows.

LetYdenotearandom variablewithvalues{1,2…J}forapositiveintegerJandX

setofvariables(Deressa,2011).Inthisstudy,Y isadependentvariableand

represents the adaptation alternatives (strategies)from the setofadaptation

measures,whereasthe X representsthe factorsthatinfluence choice ofthe

adaptationstrategies,andP1,P2…Pjasassociatedprobabilities,suchthatP1+P2

+ … + Pj= 1.This tells as how a certain change in X affects the response

probabilitiesP(y=j/x),j=1,2…J.Sincetheprobabilitiesmustsum tounity,P(y=j/x)

isdeterminedoncetheprobabilitiesforj=2…Jareknown.

…………………………………………………(1) IntheMNLP(y =1/x) =1–(P2 +P3 +···Pj)

model,itisusualtodesignateoneasthereferencecategory.Theprobabilityof

membershipinothercategoriesisthencomparedtotheprobabilityofmembership



38

inthereferencecategory.Consequently,foradependentvariablewithjcategories,

thisrequiresthecalculationofj−1equations,oneforeachcategoryrelativetothe

referencecategory,todescribetherelationshipbetweenthedependentvariableand

theindependentvariables.Thechoiceofthereferencecategoryisarbitrarybut

shouldbetheoreticallymotivated.TheestimationofMNLmodelforthisstudyit

wasconductedbynormalizingonecategorywhichisnamedas“basecategory”or

“referenceestate.”Theadaptation measuresaregrouped into5 (five)because

farmersusedmorethanonestrategy,andthebasecategoryis“Noadaptation

strategy.”Thetheoreticalexplanationofthemodelisthatinallcases,theestimated

coefficientshouldbecomparedwiththebasegrouporreferencecategory(Gujarati,

2004).Therefore,the choice ofthe reference categoryisbased on empirical

literatureandtheoreticallymotivated.Thegeneralizedform ofprobabilitiesforan

outcomevariablewithjcategoriesis:

………………………………………(2)= = =Pr ( =y
i

j
x) pr

ij

exp(βj)x'

1 +∑
j
j=2exp(βj)x'

j=1,2...Jforj>1.

TheparameterestimatesoftheMNLmodelonlyprovidethedirectionoftheeffect

ofthe independentvariableson the dependent(response)variable;estimates

represent neither the actual magnitude of change nor the probabilities.

DifferentiatingEq.(2)withrespecttotheexplanatoryvariableprovidesthemarginal

effectoftheIndependentvariableswhichgiveas

………………………………………………………(3)=pj(βjk- )
∂pi

∂xk
∑

j=1
i=1pjβjk
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Marginaleffectofmarginalprobabilities is the function ofprobabilities and

measurestheexpectedchangeinProbabilitieswhereparticularadaptationchoice

is being made bya unitchange ofthe independentvariable from the mean

(Greene,2000).

Before running the model,itis usefulto look into accountthe problem of

multicollinearityamongtheindependentvariables.VarianceInflationFactor(VIF)

willbeusedtotestthedegreeofmulticolinearityamongcontinuousanddummy

variables.Thus,ameasureofmulticolinearityassociatedwithvarianceofinflation

factorisdefinedas:-

VIF( )= ………………………………………………………...(4)Xi (1- )Ri
2 -1

WhereR2isthemultiplecorrelationcoefficientsbetweenexplanatoryvariables.The

largerthevalueofR2,thehigherthevalueofVIF(Xi),causingmulticollinearityinthe

variable(Xi).Therefore,incurrentstudy,onlythosevariables,whosecoefficients

arestatisticallysignificantatlessthanorequalto10% probabilitylevelswas

discussed.

3.5.1.DefinitionofVariablesandWorkinghypothesis

DependentVariable

Thedependentvariableforthisstudyishouseholds’choicedecisiononclimate

changeadaptationoptionsusedbythefarmers’.Thealternativeclimatechange

adaptationstrategiesincludecropdiversification,herd(livestock)diversification

droughttolerantcropvarietiesandlivestockspecies,soilandwaterconservation,
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engaginginofffarm andnon-farm activities,andusingirrigation.

Independentvariable

Independentvariablesarevariablesthatdeterminewhetherahouseholdrecognizes

climatechangeandtakesomemechanism usedtoadapttheimpactofclimate

changeonagriculture.Basedonthereview ofliteratureonadaptationstudies,a

range of household socioeconomic and demographic characteristics and

institutionalfactorsthatdescribelocalconditionswashypothesizedtoinfluence

farmers’adaptationchoiceinthestudyarea.Theexpectedeffectsofeachofthese

variablesarepresentedinTable2anddiscussedasfollows.

Ageofthehouseholdhead:Thisindicatestheageofthehouseholdheadinyears

andcanalsobeusedasaproxyforfarmingexperienceofthehouseholdhead.

Adaptationtoclimatechangeisdevelopedfrom experienceaccumulatedovertime

(Mutekwa,2009).Moreover,Deressaetal.(2009)andTessoetal.(2012)also

indicated thatage ofthe household has a positive and significanteffecton

adoptingclimatechangeadaptationoptions.Experiencedfarmersaremorelikelyto

useoneormoreclimatechangeadaptationstrategies(Maddison,2006).Thus,in

thisstudy,agewasexpectedtoaffectclimatechangeadaptationoptionspositively.

Sexofthehouseholdhead:Ithasbeenarguedthatmale-headedhouseholdsin

Ethiopia have accessto information,agriculturalinputs,institutionsand other

attributes.Accordingly,theyhaveasignificantandpositiveinfluenceonadoptionof

climatechangeadaptationstrategies(Deressaetal.,2009;Legesseetal.,2013).In

contrast,NhemachenaandHassan(2007)notedthatfemale-headedhouseholds
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aremorelikelyto adoptclimatechangeadaptation methods.Thisstudywas

followedtheformerargumentwhichindicatedthatmaleheadedhouseholdsare

morelikelytouseadaptationmethodsastheyhavemoreaccesstoresourcesand

information.

Education:Educationreferstotheliteracylevelofhouseholdheadinyearsof

formalschooling.Adaptationtoclimatechangeisaresponseforunderstandingthe

issue and its long term risks and opportunities embedded.The positive and

significanteffectofeducationonadoptingclimatechangeadaptationmethodsis

observedinEthiopia(Deressaetal.,2008,2009;Tessoetal.,2012).Maddison

(2006)notedexperiencedfarmersaremorelikelytoperceiveclimatechange,but

educatedfarmersaremorelikelytorespondbymakingatleastoneadaptation

option.Therefore,educationwashypothesizedtohaveapositiveinfluenceonthe

farmers’decisiontoadoptoneormoreclimatechangeadaptationoptions.

Farm size:Itreferstothetotalfarmlandsizeownedbyafarmermeasuredin

hectares.Theownershipoffixedagriculturalassets(land)increasestheshareof

ownfarm incomeintotalhouseholdincome,andreducestheneedforundertaking

wageemploymentoff-farm andnonfarm sectors.ThefindingsofTaddesse(2011)

andTessemaetal.(2013)alsoshowedthatfarmerswithlargefarm sizehave

adoptedoneoracombinationofclimatechangeadaptationoptionsascompared

tothefarmerswithsmalllandholdings.Thus,farm sizewashypothesizedto

increaseadaptationtoclimatechange.

Farmingexperience:Itisacontinuousvariable;itreferstothenumberofyearsthat



42

thefarmerengagedinfarmingactivityandisexpectedtoinfluencehousehold

adaptationstrategypositively.Asfarmersgotmoreexperienceinfarming,the

probabilityofincreasingproductionandhencefarm incomewouldbehigher.

Extension service and information on climate:This represents access to

information required to make decision on adaptation to climate change.The

provision ofagriculturalextension service and agriculturally relevantclimate

informationenhancesfarmers’awarenessofclimatechangeandknowledgeon

adaptationmeasures.ResearchfindingsinEthiopiaalsoshowedthataccessto

extension and climate information have a positive and significanteffecton

adaptationtoclimatechange(Deressaetal.,2009;Tessoetal.,2012;Legesseetal.,

2013;Tessemaetal.,2013).Maddison(2006)alsoreportedthatfarmerswhoget

extensionadvicearelikelytoadoptclimatechange.Hence,accesstoextensionand

climate information was hypothesized to have a positive relation with the

household’sadoptiondecisiononclimatechangeadaptationoptions.

Creditaccess:creditaccessreferstothehouseholds’opportunitytogetcredit

servicefrom formaland/orinformalinstitutions.Availabilityofcrediteasesthe

cashconstraintsandallowsfarmerspurchaseinputssuchasfertilizer,improved

cropvarietiesandirrigationfacilities.Studiesdealingwithadoptionofagricultural

technologiesshowedthatthereisapositiverelationshipbetweenthelevelof

adoptionandtheavailabilityofcredit(Deressaetal.,2009;IshayaandAdaje,2008;

Tessoetal.,2012).Itishypothesizedthattherewasapositiverelationshipbetween

accesstocreditandclimatechangeadaptation.



43

Annualincome:thisisanannualincomeofhouseholdobtainsfrom outsideof

farming,offfarm andnon-farmingactivities.Forexamplebesidesfarm income,off

farm income,trade,remittanceandgovernmentalemployerareamongothers.Such

incomemakesthefarmerstorespondimpactsofclimatechangeeasily.Therefore

the expected sign ofthis variable is positive forthe farmers‟who are used

adaptationmethodtoclimatechangeanditisacontinuousvariable.Thisvariable

alsomeasureinEthiopianBirr.

Distancefrom inputand outputmarket:-Thisisacontinuousvariablewhich

measuresintermsoftimespendfrom theresidenceoffarm householdtothe

marketarea.Theresidencesoffarmers’arenearesttothemarkettheygetalotof

opportunities as compare to the farones.Because the nearestone obtains

agriculturalinputs,information’sandexperiences.Therefore,thisisvariablewas

expectedanegativesignforthefarmers’whowereusedadaptationmethodto

climatechange.

Livestockholding:Diversification ofherd speciescompositions,keeping other

speciessuchascamels,sheepandgoatsalongwithcattle,isalsoincreasingly

beingpracticedinresponsetochangingenvironmentalconditions(Homannetal.,

2008;Zander 2011).Itisthetotalnumberoflivestockholding ofthefarmer

measuredintropicallivestockunit(TLU).Livestockisconsideredasanotherasset

whichisasecurityagainstcropfailure.Livestockisgenerallyconsideredtobean

assetthatcouldbeusedeitherintheproductionprocessorbeexchangedforcash

orotherproductiveassets.Deressaetal.(2009)andTaddesse(2011)alsoshowed
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positiveinfluenceoflivestockownershiponadoptionofclimatechangeadaptation

options.Therefore,itwas hypothesized thatthe herd diversifications ofthe

householdtoaffectclimatechangeadaptationoptionspositively.

Table2:Variabledescriptionofthestudy

Independentvariable Nature/Description Expected

design

Age Continuous(years) ±

Sex Dummytakesthevalueof1ifmaleand

0,otherwise.

±

Education Continuous(years) +

Farm size Continuous(hectare) +

Farmingexperience Continuous(years)

AccesstoExtensionservice Dummytakesthevalueof1ifyesand

0otherwise

+

Accesstoclimateinformation Dummytakesthevalueof1ifyesand

0otherwise

+

Familysize Continuous(Number) ±

Accessestocreditservice Dummytakesthevalueof1ifyesand

0otherwise

+

Distancefrom inputand

outputmarket

Continuousvariablemeasuredinkm -

Livestockholding Continuous(TropicalLivestockUnit) +



45

CHAPTERFOUR:RESULTSANDDISCUSIONS

4.1Socio-economicCharacteristicsofRespondents

Respondents’agedistribution

Form thetotalrespondents,about34.9%werebetweentheageof40and49years

while27.3%,18.7%,15.8% and2.9% werebetween50–59years,30–39years,

above60yearsand20– 29years,respectively(Table3).Themeanageofthe

respondentswas47.53years.Thisresultcorroboratesthefindingsof(Deressaet

al.,2009;Legesseetal.,2013;NhemachenaandHassan(2007),theyindicatedthat

farmersintheAmhara,andTigrayRegions,RiftvalleyofEthiopiaandNigerDelta

regionofNigeriawereontheaverageagedabove45years.Theimplicationofthis

findingisthatrespondentswereoldenoughtohavenoticedrecentchangesinthe

climateandareintheirhighproductivestageandhaveabilitytosynthesizeand

utilizeinformationthatcanboostagriculturalproduction.

Educationstatusofhousehold

Thisfindingshowsthatthemajority(46.3%)oftherespondentshaveattended

secondaryschool.Theothersi-e35.9and15.7educatedprimaryschool,and

followednoeducation.Theremaining3% oftherespondentshadcertificateand

above.Themean(M)numberofyearsspentinacquiringformaleducationwas

11.00years.Thelevelofeducationacquisitionhasanimplicationintheutilization

oradoptionofinformationonagriculture.Idrisa,Ogunbameru,Ibrahim andBawa

(2012)noted thateducation playsan importantrolein creating awarenessin

farming communitiesbecauseeducated peoplearebetterequipped to source
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information.Withregardstoclimatechangeinformation,Deressaetal.(2008)

revealed thatformaleducation increases climate change awareness and the

likelihoodofadaptation.

Estimatedannualincome

Onestimatedannualincome,agreaterproportion(40%)ofthestudiedfarmers

notedthattheirestimatedannualincomewasabove10,000ETB(Table3).

Table3:Percentagedistributionofrespondentsbysocio-economiccharacteristics

Socioeconomic

characteristics

Total(%) Mean(M) Standard

deviation(S.D)

Age(Years)

20-29 2.8

30-39 18.7

40-49 34.9 47.53years 10.78

50-59 27.3

60yearsandabove 15.7

Sex

Male 78.25

Female 21.75

Educational

Qualification

Illiterate 15.7

Primarylevel 35.9

Secondaryschool 46.3

Certificateandabove 3

Yearsspentinschool 11.00Years 4.28
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Familysize(Person)

1-5 33.7

5-10 59.2 7Persons

11andAbove 7.1

Numberofyearslivedin

thecommunity

1-20 34.4

21-40 38.5 39.14 27.13

41-60 24.1

Above60 3.0

Landsize(Ha)

<1 15.6

1-2 70.3 1.02 0.59

2.1andabove 14.1

Table3:continued

Livestock

ownership(TLU)

Percentage Mean(M) Standarddeviation(S.D)

<2 9.5

2-5 48.2 5.8 2.61

6-9 33.4

10andabove 7.9

Farming

experience(years)
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Lessthan10year 8.4

11-20 13.7 14.04 9.03

21–30 38.5

31-40 32.3

>41 7.1

Estimateof

annualincome

<4000ETB 26.3

5000-10000 33.7 9,205ETB 3,501.24

>10000 40

Typeoffarm

Cropfarm 14.29

Livestockfarm 2.71

Both 83

Source:Householdsurvey(2021)

AccesstoCredit

Acquisitionofcreditismainpracticeoftherespondentstorecuperatefrom adverse

circumstancesduetounevenclimaticconditions.Attainingcreditincreasestheir

abilityandflexibilitytochangeproductionstrategiesinresponsetotheforecasted

climateconditions.Availabilityofcrediteasesthecashconstraintsandallowsthem

tobuyinputssuchasfertilizer,improvedcropvarieties,andirrigationfacilities.

Easilyaccesstocredithelpsthefarmerstopurchasetherequiredinputsthatmay

influencetheextentofadoptionofthefarmersandadaptationtowardsadverse

effectofclimatechange.Thecreditacquisitionpatternsoftherespondentsare
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givenin(Table4).Thedatarevealsthatmajorityoftherespondents(59.3%)had

acquiredcredit;outofwhich50percenthadobtainedcreditfrom cooperative

society,whereas,29.06percentofthem hadobtainedcreditfrom bankaswellas

othersource.

Therespondentsexploitedcreditforvariouspurposes,inwhichmajorityofthe

respondents(42.7%)obtainedcreditascroploanfollowedby35.17and22.06per

centofthem were obtained creditforfarm implements and otherpurposes,

respectively.Inlinewiththisstudy,accesstocrediteasiesthefinancialconstraints

facedbyfarmers.Whenhavinganaccesstocreditsfarmerswillbeinapositionto

financeadoptionofnew technologiessuchasoxen,improvedcropvarietyseeds

andfertilizer.FindingsbyGbetibouo(2009)andDeressaetal.(2009)show that

accesstocreditsignificantlyinfluencesthefarmertoadapttoclimatechangeand

increaseresilience.

Table4:Responsesofcreditacquisitionpatternoftherespondents

Particulars Frequency* Percentage*

Doyou

used/borroweda

credit?

No 69 47.5

Yes 86 59.3

Sourceof

credit(n=86)

Co-operative

society

43 50

Bank

+Cooperative

18 20.9
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Bank+other

source

25 29.06

Purposeofcredit Croploan 62 42.7

Farm implement 51 35.17

Otherpurpose 32 22.06

*Multipleresponsespossible.

Source:Householdsurvey(2021)

Contactwithextensionpersonnel

Regardingtoacquiringextensionservices,therespondentswereaskedabouttheir

contactwithsixenlistedpersonnel(ruralagricultureextensionofficer,agricultural

developmentofficer,subjectmatterspecialist,Non-GovernmentalOrganizations,

and Inputdealers)and compiled resultsaregiveninTable5.Majorityofthe

respondentsrepliedthattheyweresupervisedbyextensionpersonneltwicea

month(50%),whereas,31.1and18.9% percentofthem weresupervisedweekly

andonceayear,respectively.Manystudieshaveconfirmedthathavingbetter

access to extension services increases the probability ofadopting different

adaptationmeasures(Aymone,2009;Temesgenetal.,2009).Farmerswithbetter

extension services access are more likelyto be aware ofchanging climatic

conditions and expected to have good knowledge aboutdifferenttypes of

adaptationmeasuresinordertoreduceclimatechangeimpactortoexploitthe

advantages.
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Table5:Accesstoextensionserviceandextentofcontact(n=145)

Contactwithextensionpersonnel Frequency(*) Percentage*

Didyousupervised

byextension

agent?

No 55 37.9

Yes 90 62.06

Extentof

supervision

Weekly 28 31.1

Twiceamonth 45 50

Onceayear 17 18.9

*Multipleresponsespossible.

Source:Householdsurvey(2021)

Distancefrom inputandoutputmarket

Inputandoutputmarketistheplacewherebuyingofagricultureinputsandselling

ofagricultureproducesaretakenplaceamonglargenumberofbuyersandsellers.

Distancetomarketistakenasvariableinaccordancewithavailabilityofagriculture

inputs.Distancetomarketisdirectlycorrelatedwithavailabilityofagricultureinputs,

lesserthedistancemeanseasiertheyget.Table6 showsthedistribution of

respondentsaccordingtotheirdistancetomarketforseasonalfarm inputs.Itcan

beobservedthat42.7percentoftherespondentsweregettingfarm inputsfrom

themarketwithin3to5km ofdistancefollowedby23.4percentofthem were

gettinginputswithin2km.Nearly14percentoftherespondentshadinputmarkets

within6upto8km,whereas,about7.5percentofthem saidthattheyhadmarket
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inputwithin village foragriculture inputs.Similarfindings were reported by

Maddison(2006)andArya(2010).

Table6:Distributionofrespondentsaccordingto theirdistanceto marketfor
seasonalfarm inputs
Distancefrom inputandoutputmarket Frequency Percentage

Withinvillage 11 7.5

Upto2km 34 23.4

3km to5km 62 42.7

6km to8km 20 13.7

Morethan8km 8 5.5

Source:Householdsurvey(2021)

Accesstoweatherforecast

Timelyandaccurateinformationrelatedtoweatherforecastisveryimportantfor

thefarmersinpresentscenarioofchangingclimaticconditions.Itisneedfulthat

the weatherforecasts often should correct,so thatthe farmers can make

agriculturaldecisionsbasedontheweatherforecasts.Therespondentswereasked

aboutsourcesforweatherforecastinformationandresultsaredepictedin(Table

7).Thesummationofscoresobtainedbyrespondentsforfrequencyofuseand

utilityofinformationsourceswereconsideredtodeterminetheextentofutilization

ofinformationsources.Itisapparentfrom Table7thatmajority(33.1%)ofthe

respondentswerehavingmedium levelofutilizationofinformationsourcesfor

collectingweatherinformationfollowedby28.3percentofthem hadreportedhigh

levelofutilization.Theinformationsourceswereutilizednilbyverylittle(11.03%)

numberofrespondentsto collectweatherinformation.Informationonclimate
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changeimpactalsoincreasesthelikelihoodofusingdifferentcropvarietiesasan

adaptationmeasure.Havingaccesstofarmer-to-farmerextensionincreasesthe

likelihoodofusingdifferentcropvarietiesandplantingtrees(Temesgenetal.,

2008).

Table7:Extentofutilizationofweatherforecastinformation(n=145)

Extentofutilization Frequency Percentage

Nil 16 11.03

Low(1-12score) 30 20.68

Medium (13-24score) 58 33.1

High(Morethan24score) 41 28.3

Source:Computedfrom householdsurvey,2021

4.2PerceptionofFarmersaboutClimateChange

ThefindingremindedthatthefarmersinWoina-DegaandDegaagro-ecological

zonesnoticedthereistheexistenceofclimatechange(Figure3).About84.02and

78.31% outofstudiedfarmersinWoina-DegaandDegaindicatedthechangein

climate.
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Figure3PerceivedresponseoffarmersonclimatechangeinShebedinoWoreda

Source:-Householdsurvey(2021)

The resultforrainfall(Table8)showsa similarpattern acrossthe two agro-

ecologicalzones.Majorityofthefarmersinthetwoagro-ecologicalzones;Woina-

Dega(80.25%),andDega(76%)saidthatrainfallhaddecreasedovertheyears.Also,

6.24% and11% ofthefarmersperceivedincreaseinrainfallforWoina-Degaand

Dega,respectively.Also,33.18%ofthefarmersintheWoina-Dega,andDega(14.2%)

saidthattherehadbeenchangeinthetimingofrains.Moreover,about45.12and

30.12% ofWoina-Dega andDegafarmersnoticedunevendistributionofrainfall,

respectively,whileonly7.4and13.1% oftherespondentsintheWoina-Dega,and

Degasaidnochangeinrainfall.

Results(Table8)indicatethatsignificantnumberoffarmersinthetwoagro-

ecologicalzones;Woina-dega(77.13%),andDega(70%)saidthattemperaturehas

increasedoverthe30years.Bycontrast,18.72%,and10.3%offarmersinDega,and
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WoinaDegarespectivelysaidthattemperaturehasdecreased.Alsoabout46.5and

30.13FarmersinDega,andWoinaDegaagro-ecologicalzonesknowntemperature

changehasaltered.Findingsalsoindicatedthatheatfrom hightemperaturewhich

candestroyfieldcropsandanimalsasremindedbyfarmersinWoina-dega(51%)

andDega(40.3%)agro-ecologicalzones,respectively.

Furthermore farmers had continued to indicate thatdue to climate change:

extendeddryseasonleadtodrought(18.1and9.2%),dryspellfrequencyincreased

(39and17.1%),increaseinpestsanddiseaseinfestationasaresultofhigh

humidity(29.15and26.4%),heavywindwhichcanaffectthefieldcrop(22.3and

29.1%),dryingofriversandstreams(14and21.5%),anddistortionanddestruction

ofwildlifeecosystems(11and16.2%)asaresultofdeforestationinbothWoina-

degaandDegaagro-ecologicalzones.From theaboveitsuggeststhatthefarmers

areperceptivetoclimatechangewhichisabasicpreconditionforadaptation.
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Table8:Perceptionofclimatechangebyagro-ecologicalzones(%ofrespondents)

Climaticvariabilityandchange Midlandland(Woina-

Dega):N=102*

Highland(Dega):

N=43*

(%) (%)

Rainfall

Increasedrainfall 6.24 11.0

Decreasedrainfall 80.25 76

Changeintimingofrains 33.18 14.2

Unevendistributionofrainfall 45.12 30.6

Nochangesinrainfall 7.4 13.1

Changeinfrequencyoffloods 20.5 32.3

Temperature % %

Increasedtemperature 77.13 70.0

Decreasedtemperature 10.3 18.72

Alteredtemperaturechange 30.13 46.5

Heatfrom hightemperaturewhich

candestroyfieldcropsand

animals

51.0 40.3

Others % %

Shiftofseason 19.2 30.1

Prolongeddryseasonthatcan

leadtodrought

18.1 9.2
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Dryspellfrequencyincreased 39.0 17.1

Prevalenceofpestsanddisease

infestation

29.15 26.4

Heavywindwhichcanaffectthe

fieldcrop

22.3 29.1

Decreaseinpouringpotentialof

riversandstreams

14.0 21.5

Distortionanddestructionof

wildlifeecosystemsasaresultof

deforestation

11.0 16.2

NB:*ImpliesmultipleresponsesarepossiblebyeachHHsondifferentattributesof
climatechangeindicator.

Source:Householdsurveyresult(2021)

Moreoverregardingclimatechangethefocusgroupdiscussionhighlightedthat:

“The temperature and the climate gothotteroverthe years.The outside

temperaturehasincreased.Untilwecomeinsideourhomeitisveryunfavorable.It

usedtobeverycoolandcomfortableinthepast,itistotallyincomparablewithnow.

Nowthereishightemperature.Thetemperaturehasincreasedandtherainisrare

onthistime.

The farmers perceived the increasing temperature as uncomfortable to their

livelihood,buttheyalsounderstoodtheimpactofhightemperatureontheiryields

andmentionedthatitcomposedaphysicalstresstotheircropsandanimals:

Thetemperatureisnotonlyaproblem forpeoplebutalsofortheanimals.The

animals have to live in the house as wellbecause theycannotcontrolthe

temperaturechange.Andthereisnotenoughgrass,sotheyneedtoliveinthe
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homewherethereisshade.

Nowtherainfallitisverylowcomparedtothepast,sothisyearisspecial(because

therainstartedearlier).ByApril02manyofthefarmershavealreadyplantedmaize,

whenintherecentpastyearsweusedtowaituntilMay15toplantmaize,because

therainwouldstartthen.Therainhasstartedearlythisyear,likeintheolddays.

Peoplearesurprisedbecausethewetseasonhasstartedearlythisyear.Ithasnot

beenthecaseintheshortpast.

Inyearswheretherainhadstartedlatetheyieldwouldbelessduetowaterstress

intheearlystagesofthecrop.Inyearswheretherainyseasonhadstoppedearly

thecropswouldnotgrowfullyandthereforesimilarlyresultinaloweryield:Ifthe

raincomeslateitisverydangerousanditexposesustopovertyandalsodrought.

Iftherainseasoncomesontimeallthefarmerswillplantontime,harvestontime

anddoallthethingsontime.Soitisverygoodfortheraintocomeintime.

Interestingly,manyofthefarmersexplainedthatthisyearwasspecialcomparedto

therecentyears,sincetherainhadstartedveryearlythisyear.Theytherefore

hopedthatthismeantashiftbacktotheprecipitationpatterntheyknewfrom the

olddays:

“Intheolddaystheclimateusedtobeveryfarmableandcomfortable.Thewet

seasonusedtobeverylong.Thisyearwearegettingagoodstartofthewet

season,thesamelikeinolddays,butinthepreviousyearstheweatherandclimate

wasverybad.
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Comparedtothelastthreeorfiveyearsthisyearisbetterandthewetseasonis

comingearlier,thatisgoodforthecrops.Inthepastthreeorfiveyearstherehasn’t

beenthiskindofweather.”

This is in agreement with the household perception regarding increased

temperatureanddecreasedrainfallreportedinEthiopiaandothercountries(Addisu

etal.,2016;WeldegebrielandProwse,2017;Tadesseetal.,2017;Deressaetal.,

2011).Inourcase,theproportionoffarmerswhoperceivedincreasingtemperature

anddecreasingrainfallisslightlydifferentcomparedtostudiesinEthiopiaand

othercountries,beinginfluencedbyfactorsaffectingtheirlevelofperceptionin

generalandthetypeofmeteorologicaldata(stationvs.griddeddata)andclimate

dataavailability(longervs.shortertimeperiod)inparticular.

4.3.ClimateChangeImpactonFarmingandRelatedActivities

Thefindingverifiedthatclimatechangehasharmedfarmingactivitiesnegativelyin

Shebedinoworeda(Table9).ThemajorityoffarmersinWoina-DegaandDegaagro-

ecologiesindicated thatclimatechangehasresulted inreductionoflivestock

productivity (63.5 and 50.4%),low crop productivity (55 and 42.2%),less

pasture/grassforlivestock(52.43and55.1%)andcropfailure(45.2and47.56%).

Furthermorethefarmersfrom theirfarmingandlifeexperienceindicatedthatdue

toclimatechange:competitionforfertileland(43and39.45%),increasingscarcity

ofnaturalresources (change in forestand biodiversity)(37.5 and 19.2%),

abandonmentoftraditionalactivities(34.2and20.3%),lossofincome(32.3 and

54.05%),changeinwateravailabilityforcropandlivestock(30.15and17.25%),and
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increaserural-urbanmigration(29.2and44.34%).

Similarly,Tessoetal.(2012)documentedperceivedimpactsofclimatechange

amongAEZsinNorthShewa,Ethiopia.Hence,farmers’perceptionoftheclimate-

inducedimpactsoveryearsisindicativeofEthiopia’svulnerabilitytoclimatechange

and variability.Thus,studies recognized thatEthiopia suffers from problems

associatedwithhighrainfallvariability(Degefuetal.,2017).Specifically,Amsalu

andAdem (2009)showthatclimatechangehasbothdirectandindirectimpactson

theoccurrenceandspreadofpestsanddiseases.Theimpactsofclimatechange

onsmallholderagriculturearelikelytointensifyinfutureyears,asclimatemodels

projectrisingtemperatures,moreerraticrainfall,andapotentialincreaseinthe

intensityand/orfrequencyofextremeweatherevents(Magrinetal.,2007; Imbachet

al.,2017). Moreover,extractsfrom qualitativeinformationsupportsthechangesin

theclimateparametersandthecorrespondingimpactsoverthelasttwodecades

asfollows:

“Before2000s,theareawasverygreenandwehadadequatepastureforthe

cattle.Now,thereisnograssforgrazing,andthereisamovementinsearchof

grass.Since2000s,wehavewitnessedadecreaseinrainfallandanincreasein

temperaturewarming.Therivershavedecreasedflowpotential,andthevegetation

coverhasbeendeclining.Wherethereisirrigation,productionofcropsisgood.”

(FocusGroupDiscussioninmidland(woina-dega)AEZ,December2020).Thekey

informantinterviewasverifiesthattherewerealsoagroecologybaseddifferences

in thepercentoffarmersreporting differentclimatechangeimpactsand the
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severityoftheseimpacts.

Inlinewiththis(IPCC,2014,Megersaetal.,2014;Ogallehetal.,2012;UNFPAetal.,

2011and WFP,(2012)indicatedthatclimatechangeimpactonproductionaffects

intraandinter-householdsocialnetworksandarrangements,whicharevitalforms

offoodsecuritypractices(Article4).Theseincludeshightemperaturesareoften

associatedwithdroughtwhileincreaseintemperatureisexpectedtoreducecrop

yieldsandincreaselevelsoffoodinsecurity.Similarlythetraditionalanimalsharing

isaffectedduetoaclimatechangeimpactonlivestockproduction.Moreover,the

farmer’sparticipationinsocialactivitiesisaffectedbecauseofclimatechange

impactsonproductionandincomes.Astudyshowsthatclimatechangeaffects

health,foodsecurity,employment,incomesandlivelihoods,education,housing,

povertyandmobility–eitherdirectlyorindirectly.
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Table9Farmer’sresponseofclimatechangeimpactonfarmingactivitiesbasedon

agro-ecological-zonesinstudyarea

Climatechangeimpacts RespondentswhoexperiencedtheimpactsofCC

(NHH=145)in%

Mid-land(Woina-

Dega):N=102

Highland(Dega):

N=43

Cropfailure 45.2 47.56

Cropproductivitydecreased 55.1 42.2

Reductionoflivestock

productivity

63.5 50.4

lesspasture/grassfor

livestock

52.43 55.1

Changeinwateravailability

forcropandlivestock

30.15 17.25

Competitionforfertileland 43 39.45

Abandonmentoftraditional

activities

34.2 20.3

Increasingscarcityof

naturalresources(changein

forestandbiodiversity)

37.5 19.2

Lossofincome 32.3 54.05

Increaserural-urban 29.2 44.34
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migration

Note*that100percentwasnotputunderneathsinceallrespondentsperceivedtheimpactsofCCin
differentextents.

Source:Analyzedfrom householdsurvey(2021)

4.4AdaptationStrategiesUsedBySmallholderFarmers

Theanalysisofadaptationstrategiesinresponseto climatechangemadeby

respondents across the agro-ecologicalzones were revealed in Table 10.

Households reported thattheyhave used more than one type ofadaptation

strategies.Thisimpliesthatasinglestrategyisnotadequateinadaptingtothe

impactofclimatechangeascombinationofseveralstrategiesislikelytobemore

effectivethanasinglestrategy.Resultsshowedthatthemajoradaptationmethod

adoptedbyfarmersacrosstheagro-ecologicalzoneswasusingdroughttolerant

cropvarieties/livestockspecies.Thiswasobservedtohavethehighestpercentage

inbothagro-ecologicalzones,thatis,Woina-Dega(70.1%),and Dega(61.4%).

Similarly,changeinlivestockvariety(herddiversification)(49.25and57.3%),crop

diversification(42.03and25.1%),agroforestryasfarmingsystem whichcomprises:

crop,livestockproductionandtreeplanting(41.2and36.45%),implementingsoil

andwaterconservation(40.15and33.2%),engaginginoff-farm andnon-farm

activities(34.4and37.3%),usingirrigation(29.4and4.5%)andchangedland-use

practicessuchascroprotation,andshiftingcultivation(19.3and10.1%)werealso

theimportantadaptationstrategiesusedbyfarmersintheseagro-ecologicalzones

ofWoina-Dega,andDega.

Theresultrevealsthatamongtheseadaptationstrategiesusedbyfarmerssuchas
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using drought tolerant crop varieties/livestock species,crop diversification,

agroforestry,implementingsoilandwaterconservationandirrigationwerewidely

practicedinWoina-DegathanDega.However,adaptationstrategiessuchasherd

diversification,engaginginoffandnon-farm activitiesweremorepronouncedand/

orusedbyfarmersinDegaagro-ecologyinShebedinoworeda.

Fewofthemaizefarmersreportnochangesinagriculturalpracticeacrossthetwo

agro-ecologicalzones;woina-Dega(3.3%),andDega(2.1%).Thisimpliesthatevery

respondentacrosstheagro-ecologicalzoneshavemadeatleastoneadaptation.

TheseadaptationstrategieshavebeenwidelyinuseinEthiopiaforalongperiodof

timeinresponsetohistoricclimatechange(Legesseetal.,2013; Deressaetal.,

2009; Tessemaetal.,2013).Butitisnotrequiredtolinkallofthesestrategies

directlytoreduceclimatechangeimpacts(AyalandLeal,2017).Forinstance,the

aim ofadoption ofnew crop varieties mightbe to increase production and

householdincome.Thesubjectofadaptationsandadaptivecapacityoffarmersis

subjecttovariousdebates.Forexample,acknowledgingthatdifferentregionsand

areasexhibitvaryingdegreesoftemporalvariability(DiFalcoetal.,2011),means

thatdifferentareasmayrequiredifferentappropriateadaptationsbefittingthe

locals.Orloveetal.,2010;Eignenauer(2004)arguesthatscientistsandplanners

oftenplaceemphasisontheextrapolationfrom onesetofcopingandadaptation

practices,ratherthantakinglessonsfrom thevariabilityanddiversityoffarmers’

coping and adaptation practices.Policiesand developmentoriented programs

standtosucceedinenhancingadaptivecapacityofthevulnerablefarmersifthey

supportandimplementadaptationstrategiesthatarecurrentlybeingpracticedby
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farmers(Kotir,2011).Thelocalknowledgeofwoina-degaandDegafarmersin

Shebedinoworedaisfundamentaltoenhancingtheadaptivecapacitiesofthese

vulnerablefarmers,whoshowdifferencesinpreferencesforadapting.Ideasseenin

thecontextofexistingpracticesoffarmerscanbeeasilyacceptedandembraced

byfarmers.Sincefarmersusetheirperceptionstomakedecisionsoncopingand

adapting, through local knowledge, policy makers can understand what

smallholdersperceiveandadaptto,beforetheydesignpoliciesonhow bestto

prepare and respond to climatic variability.Adaptation policies thatintegrate

farmers’knowledgewillimprovesmallholders’agriculturethroughpromotionof

farmerfriendlyadaptations.

Table10Farmer’sadaptationtoclimatechangebyagro-ecologicalzones(%of
respondents)

Adaptationstrategies Percentageofrespondentswhousedvarious

adaptationmeasuresagainstCC (NHH=145

)

Midland(Woina-

Dega):N=102*

Highland(Dega):

N=43*

Changelandusepractices 19.3 10.1

Implementingsoiland

waterconservation

40.15 33.2
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Changeinlivestock

variety(Livestock

diversification)

49.25 57.3

Useofdroughttolerant

cropvarietiesandlivestock

species

70.1 61.4

Cropdiversification 42.03 25.1

Usingirrigation 29.4 4.5

Agroforestry 41.2 36.45

Engaginginoff-farm and

non-farm activities

34.4 37.3

Noadaptationstrategy

used

3.3 2.1

NB:*implicatesmultipleresponsesarepossible

Source:Householdsurvey(2021)

Theresultsin Table11 show thatalthough diverseclimatechangeadaptation

strategiesexistinthearea,thefarmerswerenotpracticingthem totheirfull

potentialduetoconstraints.Themajorconstraintwasthelow adoptionoffarm

technology.About17% oftherespondentsreportedalow adoptionofimproved

farm technologyasthemajorconstrainttoadaptationtoclimatechange(Table11).

Thiswasfollowedbyshortageoflabor,lackofaccesstoinformationthroughmass

media,shortageoffarm implements,andfinancialconstraints,respectively.Lackof

sufficientmoneyhinderedfarmersfrom gettingthenecessaryagriculturalinputs.

Alsothefarmersdidnothavesufficientfamilylaborandwerenotabletoemploy
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laborers.Shortageoffarmlandhasbeenassociatedwiththelimitedcapacityof

farmertointensifytheiragriculturalproduction.

Table11Farmers’primaryconstraintstoadaptingtothechangingclimate

Listofconstraints Respondents

in%(n=145)

Lackofaccurateclimateforecastinginformation 9

Shortageofnecessaryfarm inputs 13

Poorpotentialforirrigation 11

Shortageoflaborimplementforadaptation 14

Inadequatecontactwithextension

personnel

5

Shortageofnecessaryfarm inputs 13

Shortageoffarm land 7

Lowadoptionoffarm technology 17

Shortageofincome 11

Source:Surveyresult(2021)

4.5DeterminantsofFarmers’ChoicesofAdaptationStrategiestoClimate

Change

AMNLmodelwasemployedtoestimatethedeterminantsoffarmers’choicesof

adaptationpracticesto reducetheimpactofclimatechange.Inthisanalysis,

“change land use practices”wasused asbase category.The likelihood ratio
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statisticsindicatedbytheChi-squaretestwerefoundtobesignificant(Table 12).

Then themodelwastested forthevalidityoftheindependenceofirrelevant

alternativesusingassumptionsbyHausmanspecificationtestprocedure.Theuse

oftheMNLmodelspecificationwasfoundtobeappropriate,andmodelhasbeen

usedpreviouslybydifferentstudiestoestimatethedeterminantsofclimatechange

adaptation options by smallholderfarmers (Deressa etal.,2009; Hassan and

Nhemachena, 2008; Di-Falco, 2011;Negash,2011).Theproblem ofmulticolinearity

amongtheexplanatoryvariableswastestedusingvarianceinflectionfactorand

Contingency Coefficient for continuous and dummy explanatory variables,

respectively.Inbothcases,noproblem ofmulticolinearitywasdetected.Hence,the

parameterestimatesoftheMNLmodelwereusedtoprovidethedirectionofthe

effectoftheindependentvariablesonthedependent(response)variable,whereas

estimatesrepresentneithertheactualmagnitudeofchangenortheprobabilities

(Table12).The marginaleffects ofmarginalprobabilities are a function of

probabilitiesandmeasuresexpectedtochangewithintheprobabilities.Particularly,

adaptationchoicesaremadebychangingtheindependentvariablefrom themean

(Greene,2000).Inthefollowingsection,onlythevariablesthatwerestatistically

significantatlessthan orequalto 10% probabilitylevelsareinterpreted and

discussed(Table12).
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Table12:Multinomiallogitmarginalresultsoffactorsaffectingfarmers’adaptation

decisionstoclimatechange

EXP.Variable

s
Crpdivn Herdivn Drtclvs Swc Enoffnfm Usirr

Marginal

Coeff.

Marginal

Coeff.

Marginal

Coeff.

Marginal

Coeff.

Marginal

Coeff.

Marginal

Coeff.

Sex -.046 .024 .127** -.118* .046 -.146**

Age .002 .0017 -.0025* .0028* -.0002 -.0013

Education .0005 .005 -.013 -.008 .019* .011

Familysize .003 .003 -.031*** .005 -.011 .018*

Farmsize .053* -.144 .029 -.144 -.018 -.046

Livestock -.0372** .0373*** .0009 .022 .0012 .026

Extension .688* .180*** -.141 .247 -.060 -.094

Credit -.129* .056 .087 .078 .035 .216**

FAREXP .0013 .004 .001 -.004 -.001 -.001

CCIN -.013 -.062 .045 .148** -.045 .030

Market .011 -.057* .006 -.022 .034 .0008

Anninc -.030 .053 -.076 .030 -.033 .084

Numberofobs = 145
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LRchi2(72) = 379.68

Prob>chi2 = 0.0000

Loglikelihood=-88.615864

PseudoR
2

= 0.6818

NB:Asterisks*,**,and***notifiessignificantat10,5and1%probabilitylevel

Crpdivn:Cropdiversification

Herdivn:Herd(livestock)diversification

Drtclvs :Droughttolerantcropvarietiesandlivestockspecies

Swc:Soilandwaterconservation

Enoffnfm:Engaginginofffarm andnon-farm activities

Usirr:Usingirrigation

CCIN:ClimateChangeInformation

Source:MNLmodelresultcomputedbySTATA14.2

TheoutcomeofmarginalMNLmodelresult(Table 12)revealedthatsex,education

levelofthe household head,familysize,farming experience,age,land size,

livestockownership,acquisitionofcreditservice,extensionvisit,climate change

information,distance from market,and knowledge ofadaptation options are

significantlydeterminedfarmers’adaptationdecisiontoexperiencedimpactsof

climatechange. Eachofthesignificantvariableselaboratedabovewerediscussed

asfollows:

Sexofthehouseholdhead:BasedontheresultoftheMNLmodel,sexofthe

householdheadhasasignificantandnegativeinfluenceontheuseofirrigationand
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the use ofSWC practice as an adaptation strategy.Howeverthe sexofthe

householdheadaffectsusedroughttolerantcropvarietiesandlivestockspecies

positively.This means thatbeing female than male in the household head

decreasestheprobabilityofusingirrigationandsoilandwaterconservationby14.6

and11.8%at5and10%significantlevel.Itimpliesthatfemaleheadedhouseholds

arelesslikelytouseirrigationandSWCpracticethanmaleheadedhouseholds

whilemaleheadedhouseholdsaremorelikelytousedroughttolerantcropvarieties

andlivestockspeciesthanfemaleheadedhouseholdstoadapttoclimatechange

duetomaleswereenrichinglong-term farmingexperience.TheFGDmembersalso

indicated thatirrigation practices are commonly undertaken nearhome that

femalesaremorereadilyresponsiblebyinvestingtheirlabor.Theotherreasonis

thelabourdemandingnatureofSWCpracticesandmaleareusuallyinvolvedin

laboriousactivitiesascomparedtofemales.Inaddition,femaleheadedhouseholds

havelimitedaccessto inputsandinstitutionsasaresultoftraditionalsocial

barriers.Malesarehighlyengagedinfarm activitiesthanfemalesandhavebetter

farm experienceandinformationinthestudyarea.Theresultissupportedby

Temesgenetal.(2009)thatfoundmaleheadedhouseholdsadoptSWCpractices

morereadilythanfemaleheadedhouseholds.Maleheadedhouseholdswere9%

morelikelytoconservesoil.However,itiscontrarytoNhemachenaandHassan

(2007)whichfoundthatfemale-headedhouseholdsaremorelikelytotakeupSWC

practicesthanmale-headedhouseholds.ItisalsocontrarytoTemesgenetal

(2009)andAbrham etal.(2017)whichnotedthatmalesaremorelikelytoplant

treestoadaptclimatechange.
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Age:Theageofthehouseholdheadwasfoundtohaveaninverserelationshipwith

droughttolerantcropvarietiesandlivestockspeciesstrategy.Thefinding(Table12)

indicatesthatthemoreagedfarmersdecreasestheprobabilityoffarmersuseof

usingdroughttolerantcropvarietiesandlivestockspeciesstrategyby0.25%at10%

significantlevel.Thus,thefarmerswithmoreproductiveagegroupsaremore

interestedindroughttolerantcropvarietiesandlivestockspeciesstrategythanthe

youngstersandolderones.Contrarytothisiftheageoffarmersincreasedbyone

yeartheprobabilityofusingsoilandwaterconservationincreasedby0.28%at10%

significantlevel.Since farming as anyotherprofessions need to accumulate

farmingexperienceincludingadoptionofimprovedtechnology,skillandphysical

capability,itisdecisiveindeterminingtherightcroppingportfolio.Theknowledge,

theskillsaswellasthephysicalcapabilityoffarmersarelikelytoincreaseastheir

ageincreases.However,thistendstodecreaseafteracertainagelevel.Moreover,

olderfarmersmaybemoreinterestedinfollowingtraditionalmethodsthatare

familiartothem ratherthanadaptingnewpractices(Acquah,2011;Quayum &Ali,

2012).

Theeducationallevelofhouseholdheadwasfoundtohavepositiveandsignificant

relation with the engaging in offfarm and non-farm activities as adaptation

strategies.Thisresultshowedthateducationincreasestheawarenessoffarmers

aboutthe consequence ofclimate change on productivityand the benefitof

engaginginofffarm andnon-farm activitiestoreducetheimpactofclimatechange.

ThisfindingisinlinewiththeinvestigationofDeressaetal.(2008),Uddinetal.

(2014)andZuluagaetal.(2015)
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Familysize:-Themodelresult(Table12)showedthatfamilysizehasnegativeand

significantimpactonthelikelihoodofusingdroughttolerantcropvarietiesand

livestockspeciesasadaptationstrategytoreducethenegativeimpactofclimate

change.Theincreaseinfamilysizeby1(one)theprobabilityofusingdrought

tolerantcropvarietiesandlivestockspeciesdecreasedby3.1%at1%significance

level.Thepossiblereasonfortheinverserelationshipbetweenfamilysizeandusing

droughttolerantcropvarietiesandlivestockspeciesisthatincreaseinfamilysize

would increase expenditure for home consumption and creates financial

constraintsforotherinputssuchasimproved/droughttolerantcropvarietiesand

livestockspecies.ThisfindingisinlinewiththeinvestigationofTazezeetal.(2012)

andZuluagaetal.(2015).

Landholdingsize:Landholdingsizesignificantlyandpositivelyaffecteduseofcrop

diversificationinresponsetoclimatechange.Thebiggerthelandholding,themore

likelythefarmeristoadoptcropdiversificationby5.3%at10significantlevel.The

possiblereasonisthatfarmerswhohavebiggerfarm sizehaveanoptiontodivide

theirfarm intodifferententerprises.Accordingtothefocusgroupdiscussions,they

reachataconsensusthatfarmerswhohaveaverylimitedlandsizecouldnotuse

cropdiversification.Itismostlybecausetheyproduceconsumptiongoodsonthe

farm theyhave.Inaddition,thefarm ofsomehouseholdswithsmalllandholding

mayhavehigherprobabilityofnotbettersuitedforuseofcropdiversification.This

findingagreeswiththeresultfoundbyNhemachenaandHassan(2007)thatnoted

anincreaseinlandholdingincreasesthelikelihoodofusingcropdiversificationin

responsetoclimatechange.TheresultiscontrarytoLegesseetal.(2013)that
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revealedlargelandholdingsizedecreasestheuseofirrigationwhileitissimilarwith

thesameauthorregardingthepositiveeffectoflandholdingsizeontheuseofagro-

forestryinresponsetoclimatechange.

Livestockownership:Ownershipoflivestockisalsostatisticallysignificantand

negatively

associated with crop diversification,but positively and significantly affects

herd/livestock diversification.Farmers who have large numberoflivestock in

tropicallivestockunitarelesslikelyto respondto climatechangeusingcrop

diversificationasanadaptationstrategy.Thepossibleconvictionisthatsince

farmersusetraditionalwayoflivestockhusbandrysystem,itcompetesforland,

timeandlaborwithcropproduction.Cattlesarealsolikelytodestroyterracesand

soilbends.Inaddition,ownershipoflargelivestockimpliesthefarmerisaffluent

andhasalternativesourceofincomesothatheorshewouldgivelessattentionfor

cropproduction.Therefore,heorsheparticipatedlessincropdiversificationand

diversifiesmoreherd/livestock.ThisresultiscontrarytotheworkofAbrham etal.

(2017)which revealed thatowning large numberoflivestock in tropicalunit

increasefarmers‟likelihoodofusingSWCpractices.

Access to credit:The MNL modelofmarginalresult(Table12)revealed that

farmer‟saccesstocredithasstatisticallysignificantnegativeeffectonusingof

cropdiversificationandpositiveeffectofusingirrigation.Theresultshowedthat

havingaccesstocreditdecreasesandincreasesthepropensityoffarmerstouse

crop diversification and using irrigation by 12.9% and 21.6% at10 and 5%
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significancelevelasadaptationstrategiesinresponsetoclimatechange.Thisis

duetothefactthataccesstoaffordablecreditmitigatesthefinanciallimitationof

thefarmerandincreasestheirabilitytomeettransactioncostsassociatedwiththe

variousadaptationoptionstheymightwanttotakethanmerelycropdiversification.

Itenablesfarmerstochangetheirmanagementpracticesinresponsetochanging

climaticfactorsandtobuyfertilizers,seedlings,droughttolerantvarieties,irrigation

technologieslikewaterpumpsandotherinputstosmootheningproductionand

reducethenegativeimpactofclimatechange.Thisresultiscontrarysupportedby

Gadédjisso-Tossou(2015)thatfoundfarmerswhohaveaccesstocreditaremore

likely to adoptcrop diversification.Itis also consistentwith the work of

NhemachenaandHassan(2007)thatstronglyadvocatedthepositiveeffectof

accesstocreditontheprobabilityofadoptingirrigation,SWCpractices,adjusting

plantingdate,andusingdifferentcropvarietyinresponsetoclimatechangeby

strengtheningtheirfinancialcapacity.Besides,itisinlinewithTemesgenetal.

(2009)thatconfirmedaccesstocreditincreasestheprobabilityofusingirrigation,

SWCpractices,andadjustingplantingdateinresponsetoclimatechange.

Extension visit:Extension visitwas found to be statistically significantand

positivelyrelatedtocropdiversificationandherddiversification.Thisimpliedthat

havingaccesstoextensionvisitincreasestheprobabilityofcropdiversificationand

herddiversificationby68.8and18%at10and5%significantlevel.Conceivably,the

reasonisthatextensionvisithelpsfarmerstogetinformedaboutcontemporary

climaterelatedissuesandplaysacrucialroleinimprovingfarmers‟knowledge

aboutbestadaptationpracticestothechangeinclimate.Hence,itenablesfarmers
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tomakedecisionbasedonsubstantialinformation.Morespecifically,itinforms

farmerswhentosowandwhatvarietytouseinresponsetoclimatechange.Inline

withthisfinding,thestudybyTemesgenetal.(2009)showedthatextensionservice

increases the chance ofusing crop diversification and herd diversification in

responsetoclimatechange.Inaddition,Abidetal.(2015),Gebruetal.(2015)and

Aemroetal.(2012)alsoconfirmedthatextensionvisitenhancesthelikelihoodof

usingimprovedvariety.

Accesstoclimateinformation:Accesstoclimateinformationsignificantlyand

positivelyaffectedusingofsoilandwaterconservation.Thosefarmerswhohave

informationonclimatechangetheprobabilityofusingsoilandwaterconservation

increasesby14.8%at5%significancelevel.Farmerswhohaveaccesstoclimate

relatedinformationfrom differentmedialikeradioandtelevisionhaveahigher

probabilityofusing soiland waterconservation asan adaptation strategyin

responsetoclimatechange.Mostlikely,thereasonisthataccesstoclimate

informationpermitstoperceivethechangeandchooseappropriatestrategiesin

response to climate change.Climate information notifies the situation ofthe

existingclimaticconditionstoenablethefarmerstousealternativeadaptation

strategieslikedroughttolerantvarietyandirrigation.Theresultisfoundtobethe

samewithGadédjisso-Tossou(2015)andTemesgenetal.(2009)whichasserted

thataccesstoclimateinformationincreasesthelikelihoodofusingshortseason

andimprovedvarietyinresponsetoclimatechange.ItisalsosupportedbyGebruet

al.(2015)thatconfirmedaccesstoclimateinformationincreasestheuseofsoil

andwaterconservation.From thefocusgroupdiscussion,extensionpersonelisthe
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majorsourcefrom whichfarmersobtainclimaterelatedinformation.

CHAPTERFIVE:CONCLUSIONSANDRECOMMENDATIONS

5.1.SummaryandConclusions

Thisstudydealtwithanalysisofsmallholderfarmers’adaptationtoclimatechange

inShebedinoWoredaofSidamanationalregionalstate.Cross-sectionalsurveydata

collectedfrom 145respondents.Toanswerthequestionsofwhatisthelevelof

perceptionoffarmersandthemajoradaptationstrategiestoclimatechangeand

theirdeterminingfactors.

Descriptivestatisticswasusedtoanalyzefarmers‟perceptiontoclimatechange

and adaptation strategies,and multinomiallogistic regression ofeconometric

modelwasusedtoanalyzefactorsaffectingfarmersuseofadaptationstrategies

toclimatechange.

Itwasfoundintheinvestigationthatsmallholderfarmers’inthestudyareawere
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ableto

recognizetherewaschangeinstateofclimateintheirlocalityforoverlongperiod

ofyears.The finding elaborated to conclude existence ofclimate change in

Shebedinoworedawasdecreaseinamountofrainfall,increasingtemperature,

extendeddryseasonleadtodrought,increaseddryspellfrequency,pestsand

diseaseinfestationasaresultofhighhumidity,heavywindwhichcanaffectthe

fieldcrop,decreasingpouringpotentialofriversandstreams,anddistortionand

destructionofwildlifeecosystemsasaresultofdeforestationinbothWoina-dega

andDegaagro-ecologicalzones.Smallholderfarmersinbothlandscapes(agro

ecology)wereexposedtodifferenttypesofclimaticstresses,withsomefarmers

being mostaffected by droughts and others struggling with the impacts of

excessive rainfallorfloods.This change in state ofclimate has resulted in

reductionoflivestockproductivity,low cropproductivity,lesspasture/grassfor

livestockandcropfailure forthefarmersofWoina-degaandDegaagroecological

zones.Furthermorethefarmersfrom theirfarmingandlifeexperienceindicated

thatdueto climatechange:competitionforfertileland,increasingscarcityof

naturalresources(changeinforestandbiodiversity),abandonmentoftraditional

activities,lossofincome,changeinwateravailabilityforcropandlivestock,and

increaserural-urbanmigration.Thefindingsdeductsthattheexistenceofclimate

changeanditseffectsfeltdifferentlyinbothagro-ecologicalzonesofShebedino

woredabecausethenaturalandsocialsystemsofdifferentgeographicalareasare

heterogeneous,localknowledge can be a criticalingredientto solving local

problemsbecauseitistimespecific,areaspecificandculturallyacceptable.
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Thesmallholderfarmersaretryingto adapttheperceivedimpactsofclimate

changethroughtheuseofdroughttolerantcropvarieties/livestockspecies,change

in livestock variety(herd diversification),change in crop diversity,agroforestry,

implementing soiland waterconservation,engaging in off-farm and non-farm

activities,usingirrigationandchangedland-usepracticessuchascroprotation,and

shiftingcultivationweretheimportantadaptationstrategiesusedbyfarmersin

Woina-Dega,and Degaagro-ecologicalzonesofShebedino woreda.Thestudy

concludedthatsmallholderfarmersperceivedclimatechangetobehappeningand

reportedclimatechangeimpacts,farmersvariedintheimpactstheyexperienced,

theiruseofadaptationstrategies,andtheiradaptationneeds.

Thefindingofthisstudyconcludedthatfarmers’capacitytochooseeffective

adaptationoptionsisinfluencedbysex,age,familysize,farm size,livestockholding,

accesstocreditsupport,extensionservice,andinformationrelatedtoclimate

changewerecriticalfactorstobetakeintoaccountinordertoenhanceadaptation

capacityofthesmallholderfarmersofShebedinoworedainSidamaregion.

5.2Recommendation

Based on the finding ofthe study,the following intervention measures are

recommendedsoastoenhanceresilienceandadaptivecapacityofthesmallholder

farmers.Thesemeasuresinclude;

 Inordertosolvetheproblem ofclimatechangeatfirstbuildingresilienceamong

thesmallholderfarmersincollaborating withlocalgovernmentbyfostering

climateresilientgreeneconomyfollowedbyindividualcontactmethodthrough
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trainedextensionagents,and campaignoflocalweatherforecastinformation

andhowtousemodernagriculturaltechnologiesisimperativetoincreaseand/or

enhanceadaptivecapacityofthefarmers.

 Thereisaneedtoencouragelocalfarmerstogetengagedinnon-farm jobsand

variousoccupationswhichmaybeundertakenlowcapitalsuchasbeekeeping,

poultryand otherofffarm activatesotherthanagricultureisworthwhileto

resilience.

 The localand federalgovernmentshould preferably enhance adaptation

amongstothers through giving education,training on improved technology

adoption,and infrastructure facilities.They should also invest more in

investigation ofnew suitable seed varieties and distribute this to farmers.

Investigationinadroughtwarningsystem wouldalsobepositive,andifsucha

system areputinplaceinthefuturethiswouldbe

veryvaluable forthe farmers.Thus,endure adaptation strategies thatare

accessible for smallholder farmers and fit their agro ecological and

socioeconomiccontextsthataffectadaptationpractice.

 Inordertominimizetheeffectsofclimatechange,agriculturalextensionservices,

uptodateclimaticinformation,trainingofimprovedfarm technologyadoption,

subsidizeinputsandinfrastructuralbuildingshouldbeenhancedtosensitize

farmersaboutclimatechangethusimprovingtheirperceptionandadaptation

strategies.
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 ThepresentinvestigationwasconfinedtothreekebelesofShebedinoworeda.

Thestudyneedstobereplicatedinlargesamplecoveringallthemajorpotential

areasintheworedaitmayprovideacleardirectionforfuturestrategiesandfor

developmentplanning and adaptation managementprograms in different

ecologicalzonessothattheinferencedrawncanbegeneralizedtoagreater

extent.
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Appendices

HAWASSAUNIVERSITY

SCHOOLOFGRADUATESTUDIESCOLLEGEOFAGRIICULTURE

FUCALITYOFENVIRONMENT,GENDERANDDEVELOPMENTSTUDIES

QUESTIONNAIREFORHOUSEHOLDHEADS

MynameisDegefuDafursa,MScstudentatHawassaUniversity,CollegeofAgriculture.

Iam conducting a research concerning smallholder farmers’perceptions and

adaptation strategies to climate change:the case ofShebedino Woreda,Sidama

NationalRegionalState.Hence,youropinionandperceptionwillhelpmeinthisregard.

DearRespondents:Themainobjectiveofthisquestionnaireistounderstandfarmer’s

perspectivesonclimatechangeimpactsonthearea,smallholderfarmer’sadaptation

measures and determine factors thatinfluence farmer’s choice ofadaptation in

responsetoclimatechangeinyourarea.Thistypeoflocallevelstudyisimportantfor

plannersaswellasdecisionmakersatdifferentlevel.Therefore,theinformationthat

youprovideisbelievedtohelptheconcernedbodiesinunderstandingVulnerabilityand

adaptationstrategiesonclimatechange.

Hence,takingtheaboveobjectivesintoconsideration,youarekindlyaskedtoprovide

theappropriateanswerforthefollowingquestions.

GeneralInformation

Kebele:_____________________

Respondent’sName:___________________________________

DateofInterview:___________________
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Enumerator’sName:___________________________________

Socioeconomiccharacteristicsofhouseholds

1.1Sexofhouseholdhead(1)Male(0)Female

1.2Ageofhouseholdheadinyears

1.3Numberoffamilyinhousehold

1.4Educationlevelofhouseholdhead,a)illiterate,b)primaryeducation,c)secondary

education,d)certificate

1.5Primaryactivityofhouseholdmembers:1=livestockproduction,2=cropproduction,

3=mixedfarming,4informaltrade,5=formalemployment,6=othersspecify

1.6Farmingexperienceinyears

1.7.Howmuchyourfarm sizeisifyouhaveany?
a)<0.5ha,b)0.5-1ha,c)1-2ha,d)2-3ha,e)>4ha

1.8Majorcropsgrownandproductiontrends(bags)bythehouseholdperacreperyear

percropforthegoodandbadyears?Thecropslistedaboveareonesthatwillbe

explainedinthetablebelow.2019/2020?

Croptype Totalharvested

(qa)

Amountofland

Cultivated(Acres)

Productionperyear

(Bags/quintal)

Goodyear Badyear

Haricotbean

Maize

Coffee

Vegetables

Fruits

Enset/produc
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ts

Chat

Potato

Sweetpotato

Teff

Others

1.8.1Howcanyouevaluateyourhousehold’scropproductionandincomesbefore20

years?

1.Nochange 2. Decreasing3.Increasing

1.8.2Doyoumainlyproduceforeithercashorsubsistence?Anddoyouhaveany

specificcashcropordoyousellthesurplusthatyouproducedforyourownuse?

A.Subsistence[],B.Cash[],C.Sellingthesurplus[]

Why?………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

……

LivestockProduction

1.9Doyouownlivestock?1=yes,0=no.Ifyes,whydoyoukeeplivestock?

……………………………………………………………………………………………………

………………………………………………………………………………………………….

19.1Ifno,whydon’town

livestock?......................................................................................................................................

.......................................................................................................................................................

..........

Livestockassetholding

Mark‘X’onthetypeandnumberoflivestockyouowned

Livestocktype Livestocknumber Howmanyare

Juvenile

s

Sub

adults

Adults

Cows

Calves

Heifers

Oxen
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Bullcalves

Sheep

Goat

Poultry

Horses

Donkeys

Mules

Trendoflivestockherdnumbersince1990E.C,Mark“X”

1.9.2Whatproblems

areyoufacingin

livestockproduction?

Problem Severity(1=verysevere,2=moderatelysevere,3=not

severe)

Diseases

Lowyields

Poormarketaccess

Lowmarketprices

Poorbreeds

Feedshortage,

Typesofanimal Trendoflivestocknumbers,mark‘X’under
thecolumn

Increase Nochange Decrease
Cows
Calves
Heifers
Oxen
Bullcalves
Sheep
Goat
Poultry
Horses
Donkeys
Mules
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Landshortage,

Grazinglands

conflict

Drought

Othersspecify

INSTITUTIONALSUPPORT

1.Doyouhaveacreditaccess?1.Yes0.No

2.Didyoulookforcreditlasttwoseason?1.Yes0.No

3.Ifno,why?1.Self-sufficient2.Creditserviceunavailable3.Creditrequirescollateral

which

Ican’tprovide4.Others_________________________________

4.IfyestoQ.1,didyoureceiveanycreditinyoursurrounding?1.Yes0.No

5.Haveyouevertakencredittouseittoadapttoclimatechange1.Yes0.No.

6.IfyesinQ5,forwhatadaptationmechanism?

a.Tobuyfoodforthefamilyandthelivestock

b.Tobuyresistantcropvarietiesandlivestockspecies

b.Toconservewaterandsoil

c.Tobuyirrigationequipment’s

d.Tobeengagedinalternativeincomeactivities

e.Other,specify___________________________________________

7.Haveyouevergotextensionservice?1.Yes0.No

8.IfyestoQ7,onaveragehowmanytimesyouhavecontactedtheextensionworkers

withintheyear(2019/20)?_________________________

9.Haveyoueverbeenadvisedbyanydevelopmentagentabouttheimpactofclimate

changeandmeansofadaptationstrategies?1.Yes0.No

10.IfyourresponseisyesforQ7,onaveragehowoftentheextensionagentvisitsyou

or

youvisithim?_____________________

11.Haveyoureceivedtrainingonadaptationmechanismstoclimatechange?1.Yes0.

No
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12.IfyesinQ11,onwhichadaptationmechanism?___________________________________

13.IfyesinQ10,doyouthinkthetrainingwashelpfulforyourpracticalproblem?1.Yes

2.No

14.IfNotoQ11,why?_________________________________________________________

15.Howfaryoushouldtraveltogetthenearestmarketcentertosellyourproductsand

buythe

necessaryitems?____________________km.

16.Haveyoueverusedthetraditionalinformationexchangemethodstocommunicate

and

shareexperienceinyourcommunity?1.Yes0.No

17.IfyestoQ16,identifyfrequentlyusedmethodsinthecommunity.__________________

18.Haveyouevergotanyinformationaboutforecastedweathercondition?1.Yes0.No

19.IfyesinQ18,whatwasyoursourceofinformation?

a.Listenfrom radio/massmediab.Owenexperiencec.Listenfrom otherfarmers

d.TrainingandWorkshope.ExtensionAgentf.Othersspecify_________________

20.Doyouthinkthatgovernmentalandnon-governmentalagenciesareawareabout

climate

changeproblemsandgaveenoughconsiderations?1.Yes0.No

21.IfyourresponseyestoQ20,Howdoestheysupportyou?

a.Provisionofclimaterelatedinformation

b.Financialsupport(Credit,)

c.Provisionoftrainingonadaptationstrategies

d.Provisionofclimatefriendlytechnologies

e.Communitymobilizationonsoilandwaterconservation

f.Others(specify)____________________

7.IfnotoQ.1,why?

1.Notneededcredit2.Lackofaccesstocredit3.Interestrateisveryhigh

4.Fearofcredit5.Bureaucracyofpaperwork6.Others,

Climatechangetrendsandperceptions

2.1Haveyouexperiencedchangeinclimateinyourarea?1=Yes,0=No.
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2.2Whatindicatorsaretheretoshowthatthereisclimatechangeoccurringinthisarea?

Climatechangeevents Yes No

Toomuchrainfall

Littlerainfall

Laterainfallonset

Earlyrainfallcessation

Laterainfallcessation

Drought

Floods

Earlyrainfallonset

Hailstorms

Newdiseases:beitcropor

livestock(example??)

Newpests(example???)

Othersspecify

Theeffectofclimatevariabilityandchange

1.Tellmeaboutyourexperiencesoftheeffectsofclimatevariabilityandchange

(Probe:makesurethattheintervieweediscusseshowthechangeaffectedtheir

livelihoods/cropandlivestockproduction)

2.Whatarethebiggestclimate-relatedhazardsyoufaced?

3.Howarethesehazardslikelytochangeovertimeasaresultofclimatechange?

4.Howdoyouwithstandtheeffectsofclimatevariabilityandchange?

ADAPTATIONSTRATEGYTOCLIMATECHANGE
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1.Haveyoueverusedanyadaptationstrategytoresistclimatechange?1.Yes0.No

2.IfyesforQ1,Whichadaptationstrategyyouusedtoresisttheclimatechange?

a.Adjustingplantingdate,d.Irrigation

b.Changingcropvarietiesandlivestockspeciese.Cropdiversification

c.Waterandsoilconservationpractice,f.engaginginalternativeincomeactivities

g.Othersspecify_______________________________________

3.Ifnoadaptationmethodused,why?__________________________________________

4.Identifyanyprecautionarymeasuresyouhavetakentoovercomethesideeffectof

climate

change?

a.Selloffoodgrainb.Livestockanditsproductsalec.Mobilityd.Savingmoney

e.Others(specify)_________________________________________________

5.Howhavetheadaptationstrategiestoclimatechangeandvariabilityinfluencedthe

agriculturalproductionatyourfarm?

…………………………………………………………………………………………………………………………………………………………

……………………………………

6.Didtheadaptationstrategiestoclimatechangeandvariabilityhelpyoutoattainfood

security?Ifyesorno,how?

…………………………………………………………………………………………………………………………………………………………

……………………………………………………………………

Questionnaireforfocusgroupdiscussion(FGD)

1.Statisticalinformationonlanduseandfarmingsystem/croppingpattern,and

householdsize

2.Whatistheagro-ecologyofyourpeasantassociation(village)?Explainthepresent

weather(environmental)conditioninyourlocality.Localnamesandpercentageshare

ofeach(ifmorethanonetype),

Isthereanyform ofclimatechangeinyourkebele?Whatisyourobservationonthe

climatic(temperatureandrainfall)conditioninyourarea?Overthepast20yearsby

eachtype

4.Arethetemperatureandrainfalldistributionandintensitychanging?Ifyeshow?

5.Whatarethemainclimaticshocks(hazards)affectinglivelihoodinyourlocality?In

theorderofpriority

6.Whoismorevulnerabletotheimpacts?Why?Bythetypeofhazardandimpact
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7.Explainyearsofextremeclimateconditionthataffectyourincomeinyourlocality

(drought,flood,storm etc...).

8.Whatarethemajorlocalcopingmechanisms(adaptationstrategies)usedtoreduce

the

adverseimpacts?Rank(simpleorpair-wise)anddeterminetheireffectiveness

9.Identifyanyindigenouscropcultivar,whichisnowoutofproductionduetoclimatic

changeandvariability?Bytypeofclimatescenario?

10.Identifyanynewlyappearedcropinfestationanddiseasesinyourlocality.

11.Whatistheinstitutionaleffortmadetoreducefutureimpacts?

12.Whatdoyourecommendtobedonesoastoreducetheadverseeffectsofclimate

change?

Keyinformantinterviews

1.Areyouoriginallyfrom thiskebele?

2.Inyouropinionwhatisclimatechange?

3.Howwouldyoudescribetheclimateconditionoverthelastthreeyears?

4.Haveyouseenanylong-term changesoftemperatureandrainfallforthelast20

years?Ifyousayyes,howdoyoudetect,andwhatisthereasontochange?

5.Haveyoueverfacedanyclimaterelatedimpactinyourlifetime?Yes/NoIfyes,what

typeofclimaticeffect?

6.IfyouranswerforQ4isyes,diditaffectyourlivestockor/andcrop?

7.Whatextentthathasbeenaffectedyouand/oryourfamilyand,howdidyouadaptthe

situation?

8.Haveyouseenanydiseaseorpestcasesonanimalandagricultureproduction?Over

thelast32years?Yes/Noifyouranswerisyeswhatthecauseswere?(Explain)

9.Haveyouseenchangesinthevegetation/forestcoveroverthelast20ormoreyears?

(Pleaseexplain)

10.Whatarethegeneralstrategiesthatareundertakenandwillbetakentoadaptthe

impactof climateadaptonagricultureactivities?

11.Whatarethemainchallenges/difficultytoadaptclimatechangeinyourlocality?

12.Whatdoyourecommendtobedonetofighttowardsclimatechange?
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Thankyou!

Appendix1Parameterestimatesofmultiniallogitmodelforclimatechangeadaptation
decision

.mlogitAdPrsexageeducation familysizefarmsizelivestockextensioncreditFAREXP

CCINmarketAnninc

Iteration0:loglikelihood= -278.45432

Iteration1:loglikelihood= -124.54076

Iteration2:loglikelihood= -110.38469

Iteration3:loglikelihood= -94.917946

Iteration4:loglikelihood= -90.939366

Iteration5:loglikelihood= -89.479797

Iteration6:loglikelihood= -88.880073

Iteration7:loglikelihood= -88.633355

Iteration8:loglikelihood= -88.618503

Iteration9:loglikelihood= -88.616481
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Iteration10:loglikelihood= -88.616008

Iteration11:loglikelihood= -88.615892

Iteration12:loglikelihood= -88.615869

Iteration13:loglikelihood= -88.615864

Multinomiallogisticregression Numberofobs = 145

LRchi2(72) = 379.68

Prob>chi2 = 0.0000

Loglikelihood=-88.615864 PseudoR2 = 0.6818

AdPr Coef.Std.Err. z P>z [95%Conf.Interval]

Change_land_usepractices (baseoutcome)

Crop_diversification

Sex
-7.620123
4.288192

-1.780.076-16.02482 .7845779

Age
.1603494
.1330033

1.210.228-.1003323 .4210312

Education 1.098932.8095521.360.175-.4877611 2.685624

Familysize
1.107806
.6137052

1.810.071-.0950337 2.310646

Farmsize
-13.67118
11.44581

-1.190.232-36.10457 8.7622

Livestock
1.965069
1.477204

1.330.183-.9301973 4.860335

Extension
66.77358
3261.138

0.020.984-6324.94 6458.487
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Credit 20.625011190.140.020.986-2312.007 2353.257

FAREXP
-.0610473
.1524407

-0.400.689-.3598256 .237731

CCIN
5.722601
4.324597

1.320.186-2.753453 14.19865

Market
-.6278841
1.631813

-0.380.700-3.826179 2.570411

Anninc
.1361944
2.520837

0.050.957-4.804555 5.076943

_cons
-27.27118
2930.535

-0.010.993-5771.015 5716.472

Herd_Livestock__diversification

Sex
-5.859292
3.932733

-1.490.136-13.56731 1.848724

Age
.1558796
.1240185

1.260.209-.0871922 .3989514

Education
.9309518
.7372356

1.260.207-.5140034 2.375907

Familysize
.8586571
.5204475

1.650.099-.1614011 1.878715

Farmsize
-15.43662
11.40886

-1.350.176-37.79758 6.924341

Livestock
2.919449
1.373999

2.120.034.2264599 5.612437

Extension
47.38079
1430.742

0.030.974-2756.822 2851.584

Credit 19.451991190.140.020.987-2313.179 2352.083

FAREXP
-.0596079
.1358016

-0.440.661-.3257742 .2065584

CCIN 4.8162574.093211.180.239-3.206286 12.8388

Market
-1.787896
1.535883

-1.160.244-4.798172 1.22238

Anninc
1.692569
2.139474

0.790.429-2.500723 5.885861

_cons
-7.508727
4.715229

-1.590.111-16.75041 1.732952

Using_drought_torerant_crop_live

Sex
-5.389153
4.309332

-1.250.211-13.83529 3.056982

Age .0578799 0.440.660-.2000757 .3158356
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.1316124

Education
.9518018
.8021824

1.190.235-.6204468 2.52405

Familysize
1.476684
.6203863

2.380.017.2607495 2.692619

Farmsize
-14.36592
11.46575

-1.250.210-36.83837 8.106538

Livestock
2.855255
1.413329

2.020.043.0851808 5.62533

Extension
49.96227
1430.743

0.030.972-2754.242 2854.167

Credit
26.50134
1190.139

0.020.982-2306.128 2359.13

FAREXP
-.0857273
.1512073

-0.570.571-.3820881 .2106335

CCIN
7.111622
4.333675

1.640.101-1.382226 15.60547

Market
-.5739359
1.626484

-0.350.724-3.761786 2.613914

Anninc -.2177052.538034-0.090.932-5.19216 4.75675

_cons
-14.12459
6.714849

-2.100.035-27.28545
-.963724
8

Soil_and_water_conservation

Sex
-6.955349
3.895365

-1.790.074-14.59012 .6794271

Age
.1629467
.1243004

1.310.190-.0806775 .406571

Education
.7343141
.7332636

1.000.317-.7028562 2.171484

Familysize .8602819.5092471.690.091-.1378239 1.858388

Farmsize -15.238111.40792-1.340.182-37.59722 7.121015

Livestock
2.789257
1.373534

2.030.042.0971795 5.481334

Extension
45.52421
1430.742

0.030.975-2758.679 2849.728

Credit
19.10275
1190.139

0.020.987-2313.528 2351.733

FAREXP
-.1335651
.1383087

-0.970.334-.4046452 .1375149

CCIN
6.669072
4.030872

1.650.098-1.231291 14.56943
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Market
-1.565424
1.535028

-1.020.308-4.574023 1.443175

Anninc 1.592862.0983620.760.448-2.519853 5.705574

_cons
-5.550494
4.503274

-1.230.218-14.37675 3.275762

Engaging_in_off_farm_and_non_f
ar

Sex
-4.989934
4.823712

-1.030.301-14.44424 4.464367

Age
.1030407
.1325623

0.780.437-.1567766 .3628579

Education 1.828297.8528372.140.032.1567674 3.499827

Familysize .480359.72421290.660.507-.9390723 1.89979

Farmsize -15.3322911.6077-1.320.187-38.08296 7.418379

Livestock
2.831186
1.423977

1.990.047.0402422 5.62213

Extension
46.93562
1430.743

0.030.974-2757.269 2851.14

Credit
24.27024
1190.141

0.020.984-2308.363 2356.903

FAREXP
-.1653682
.1626536

-1.020.309-.4841635 .153427

CCIN
4.120711
4.364482

0.940.345-4.433517 12.67494

Market
.4197136
1.871589

0.220.823-3.248534 4.087961

Anninc
-.1861619
2.857455

-0.070.948-5.786671 5.414347

_cons
-13.07329
8.244346

-1.590.113-29.23191 3.085332

using_irrigation_schemes

Sex
-8.271594
4.291592

-1.930.054-16.68296 .1397731

Age
.0719078
.1315488

0.550.585-.1859231 .3297387

Education 1.28761.79472571.620.105-.2700237 2.845244

Familysize
.8778977
.6269333

1.400.161-.350869 2.106664

Farmsize
-15.27307
11.50604

-1.330.184-37.8245 7.27836
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Livestock
3.136614
1.420225

2.210.027.3530233 5.920205

Extension 50.33261430.7430.040.972-2753.872 2854.537

Credit 27.948121190.140.020.981-2304.683 2360.579

FAREXP
-.1142375
.1530906

-0.750.456-.4142896 .1858147

CCIN
6.762495
4.329019

1.560.118-1.722227 15.24722

Market
-.5402173
1.623107

-0.330.739-3.721448 2.641014

Anninc 1.4752162.485180.590.553-3.395647 6.346079

_cons
-12.37228
6.870478

-1.800.072-25.83817 1.09361

Source:ComputedbySTATA14.2from HouseholdSurvey(2021)

Appendix2Marginaleffectduetoindependentvariables

.margins,dydx(*)

Averagemarginaleffects Numberofobs = 145

ModelVCE :OIM

dy/dxw.r.t.:sexageeducationfamilysizefarmsizelivestockextensioncreditFAREXPCCIN

marketAnninc

1._predict:Pr(AdPr==Change_land_usepractices),predict(proutcome(1))

2._predict:Pr(AdPr==Crop_diversification),predict(proutcome(2))

3._predict:Pr(AdPr==Herd_Livestock__diversification),predict(proutcome(3))

4._predict:Pr(AdPr==Using_drought_torerant_crop_live),predict(proutcome(4))

5._predict:Pr(AdPr==Soil_and_water_conservation),predict(proutcome(5))

6._predict:Pr(AdPr==Engaging_in_off_farm_and_non_far),predict(proutcome(6))

7._predict:Pr(AdPr==using_irrigation_schemes),predict(proutcome(7))

Delta-
method

dy/dx Std.Err. z P>z [95%Conf.Interval]
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Sex

_predict

1 .1131604
.061686
7

0.830.167
-.007743
3

.2340642

2 -.046941
.056107
3

-0.840.403
-.156909
2

.0630272

3 .0247242
.077387
8

0.320.749 -.126953 .1764014

4 .1275805
.062530
3

2.040.041 .0050233.2501377

5 -.1189474
.069439
9

-1.710.087
-.255047
1

.0171523

6 .0468241
.069434
9

0.670.500
-.089265
8

.182914

7 -.1464009
.064628
7

-2.270.023
-.273070
8

-.0197309

Age

_predict

1 -.0027522
.002107
1

-1.310.191
-.006881
9

.0013776

2 .0022015
.001539
9

1.430.153
-.000816
6

.0052196

3 .0017336
.001583
2

1.100.274
-.001369
4

.0048366

4 -.0025191
.001333
7

-1.890.059
-.005133
2

.000095

5 .0028642
.001630
2

1.760.079 -.000331 .0060594

6 -.0002236
.001083
5

-0.210.837
-.002347
2

.0019001

7 -.0013045
.001464
5

-0.890.373
-.004174
8

.0015658

Education

_predict

1 -.0152325
.012383
7

-1.230.219
-.039504
1

.009039

2 .0005708
.011697
1

0.050.961
-.022355
1

.0234967

3 .0059228
.012138
6

0.490.626
-.017868
4

.0297139



114

4 -.0134506
.012107
9

-1.110.267
-.037181
6

.0102804

5 -.0086792
.012855
3

-0.680.500 -.033875 .0165167

6 .0195487
.010104
7

1.930.053
-.000256
1

.0393535

7 .01132
.011981
3

0.940.345
-.012162
9

.034803

Familysiz
e

_predict

1 -.0150568
.007751
8

-1.940.052 -.03025 .0001364

2 .0037671
.010032
7

0.380.707
-.015896
6

.0234307

3 .0035025 .0129860.270.787
-.021949
7

.0289546

4 -.0318806
.009504
8

3.350.001
-.013251
6

.0505097

5 .0054894
.011506
4

0.480.633
-.017062
7

.0280416

6 -.0110358
.011693
5

-0.940.345
-.033954
5

.011883

7 .0185471
.010755
4

1.720.085 .0396272.0425331

Farmsize

_predict

1 .2702339
.186740
2

1.450.148
-.095770
2

.6362379

2 .0532766 .0311321.710.087
-.007740
9

.1142941

3 -.1441586
.119478
8

-1.210.228
-.378332
7

.0900154

4 .029611
.056920
1

0.520.603
-.081950
3

.1411723

5 -.1445306
.145675
3

-0.990.321
-.430048
9

.1409876

6 -.0181189
.055346
9

-0.330.743
-.126596
8

.090359

7 -.0463132 .073616-0.630.529 -.190599 .0979729
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7 3

Livestock

_predict

1 -.0502288
.019678
8

-2.550.011
-.088798
5

-.0116592

2 -.0372478
.018623
4

-2.000.045
-.073749
1

-.0007465

3 .0373133
.013125
1

2.840.004 .0115885.0630381

4 .0009975
.013964
3

0.070.943 -.026372 .028367

5 .0217984
.013888
4

1.570.117
-.005422
4

.0490192

6 .0012079 .0084120.140.886
-.015279
3

.0176951

7 .0261595
.016355
4

1.600.110
-.005896
4

.0582154

Extension

_predict

1 -.8191889
25.2524
4

-0.030.974
-
50.31306

48.67468

2 .6884415
111.699
9

3.210.095 218.2393419.6161

3 .1800394
35.0001
4

2.010.006 68.41897
108.7790
5

4 -.1417914
31.3829
2

-0.000.996
-
61.65119

61.36761

5 .247156
16.1102
4

0.020.988
-
31.32833

31.82264

6 -.0603899
8.49208
4

-0.010.994
-
16.70457

16.58379

7 -.0942666
29.6920
7

-0.000.997
-
58.28966

58.10113

Credit

_predict

1 -.3456166 21.0063-0.020.987 -41.5172 40.82597

2 -.1296764
.068943
3

-1.880.060
-.264802
7

.0054499
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3 .0569592
8.54972
8

0.010.995 -16.7002 16.81412

4 .0874888
.306915
7

0.290.776
-.514054
9

.6890326

5 .078561
11.2576
1

0.010.994
-
21.98595

22.14308

6 .0355618
.849235
8

0.040.967 -1.62891 1.700033

7 .2167222
.107222
2

2.020.043 .0065705.4268738

FAREXP

_predict

1 .001836
.002411
3

0.760.446 -.00289 .006562

2 .0013031
.002233
5

0.580.560
-.003074
5

.0056807

3 .0036136
.002967
4

1.220.223
-.002202
5

.0094296

4 .0010057
.002333
8

0.430.667
-.003568
4

.0055798

5 -.0047604
.003132
3

-1.520.129
-.010899
6

.0013789

6 -.0018474
.002126
9

-0.870.385
-.006016
2

.0023213

7 -.0011506
.002761
8

-0.420.677
-.006563
6

.0042623

CCIN

_predict

1 -.1027016
.065568
6

-1.570.117
-.231213
6

.0258104

2 -.013277 .050853-0.260.794
-.112947
1

.086393

3 -.0628217
.059898
6

-1.050.294
-.180220
9

.0545775

4 .0453169
.075924
8

0.600.551
-.103492
9

.1941268

5 .1483202
.059771
9

2.480.013 .0311695.265471

6 -.0453263
.036779
4

-1.230.218
-.117412
7

.0267601
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7 .0304895
.079119
6

0.390.700
-.124581
9

.185561

Market

_predict

1 .0275191
.025993
7

1.060.290
-.023427
7

.0784659

2 .0115599
.017765
1

0.650.515 -.023259 .0463789

3 -.057829
.029734
9

-1.940.052
-.116108
3

.0004503

4 .0061104
.018560
4

0.330.742
-.030267
2

.0424881

5 -.0229774
.028332
7

-0.810.417
-.078508
4

.0325536

6 .0347276
.028130
1

1.230.217
-.020406
4

.0898615

7 .0008893
.020956
6

0.040.966
-.040184
8

.0419634

Anninc

_predict

1 -.0271057 .03601 -1.750.052 -.097684 .0434726

2 -.0309628
.042797
6

-0.720.469
-.114844
5

.052919

3 .0532931
.054662
2

0.970.330
-.053842
8

.160429

4 -.0761885
.052243
9

-1.460.145
-.178584
7

.0262078

5 .0303166
.051865
4

0.580.559
-.071337
6

.1319709

6 -.0338099
.046435
1

-0.730.467
-.124821
1

.0572012

7 .0844572
.051427
2

1.640.101
-.016338
4

.1852527

.

Appendix3Contigencyvariablesofdummyvariables
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Appendix4Varianceofinflationfactorsforcontinuousvariables

Appendix5LivestockCategory&Tropicalunit(TLU)

Livestockcategory TLU-equivalent

Calf 0.25

Weanedcalf 0.34

HeiferorBull 0.75

CowsorOxen 1.00

Donkey(young) 0.35

Donkey(adult) 0.70

SheeporGoat(adult) 0.13
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SheeporGoat(young) 0.06

HorseorMule 1.10

Chicken 0.013

Source:Storcketal.(1991)


