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ABSTRACT

ThisstudywasconductedinNorthshewa Zone,northern Ethiopia.Itsaimwastofind

outthestatusoftoassessfactorsaffectingadoptionofuseofrowplantingtechnology

onwheatproduction.Thestudyappliedthree-stagesamplingtechniques,i.e.purposively,

stratifiedandrandomsamplingtechniques.Inordertoachievetheseobjectives,147rural

householdswereselectedrandomlyfollowingprobabilityproportionaltosamplesize

technique.

Bothprimaryandsecondarydatawereused.Thedatawereanalyzedbyusing

descriptive statistics like mean,standard deviation,percentages and frequency

distribution.Inferentialstatisticssuchast-testandchi-square(2)testswerealsoused

todescribecharacteristicsofadopterandnonadopterhouseholds.Thesurveyresult

showsthatabout54.42%and45.58%ofsamplerespondentswerefoundtobeadopter

andnonadopterofwheatrowplantingtechnologyrespectively.

Thestudyemployedlogisticregressionmodeltoanalyzeandfindoutthestatusofto

assessfactorsaffectingadoptionofuseofrowplantingtechnologyonwheatproduction

inthestudyarea.And,accordingtotheeconometricresult,outof13explanatory

variablesfivewerefoundtohavesignificant.ThesewereAgeofthehouseholdhead,

cultivatedfarm size,oxenownership,SoiltypeandFamilysizewhiletheremaining

8(eight) explanatoryvariablesnamely;sexofthehousehold,farmingexperience,

educationallevel,extension contact,participation in training,credituse,fertilizer

applicationanddistancetothemarket.

Keywords:Rowplantingtechnology,Adoption,Wheat,BinaryLogisticRegressionmodel.



xiv



1

CHAPTERONE

INTRODUCTION

1.1.BackgroundoftheStudy

Wheatisoneofthemostimportantcerealcropsoftheworldandisastapleforabout

onethirdoftheworld’spopulation.Itisprimarilyusedasastaplefoodprovidingmore

proteinthan anyothercerealcrop.Cropproductionisasubsectoronwhichthecountry

hasunfailinglydependedontobringaboutalivelihoodtransformationbythepoor.

Wheatisoneofmajorstapleandstrategicfoodsecuritycropsandmostwidely

cultivatedandconsumedinEthiopian.In2012/2013,Itwascultivated on1,627,647.16

hectaresoflandandhastheproductionof34,347,061.22quintalswiththeproductivityof

21.10quintals/hectareinEthiopia(CSA),2013).Thechallengesofgloballylow and

fluctuatingwheatproduction,risingconsumerdemandandhigherfoodpricesrequire

effortsthatdramaticallyboostfarm-levelwheatproductivityandreduceglobalsupply

fluctuation.Productivitygrowthisconsideredtobeoneofthelongterm solutionsto

thesechallenges(Diaoetal.,2008).

Agriculturaltechnologiesincludeallkindsofimprovedtechniquesandpracticeswhich

affectthegrowthofagriculturaloutput(Jainetal.,2009).Accordingtoloevinsohnetal.

(2012),themostcommonareasoftechnologydevelopmentandpromotionforcrops

includenewvarietiesandmanagementregimes;soilaswellassoilfertilitymanagement;

weedandpestmanagement;irrigationand watermanagement.Byvirtueofimproved

input/outputrelationships,newtechnologytendstoraiseoutputandreducesaverage

costofproductionwhichinturnresultsinsubstantialgainsinfarmincome(Challa,2013).

Adoptionofimprovedagriculturaltechnologieshasbeenassociatedwith:higherearnings

andlowerpoverty;improvednutritionalstatus;lowerstaplefoodprice;increased

employmentopportunitiesaswellasearningsforlandlesslaborers(Kasirye,2011).

Adoptionofimprovedtechnologiesisbelievedtobeamajorfactorinthesuccessofthe

greenrevolutionexperiencedbyAsiancountries(RavallionandChen,2004).ontheother

hand,non-adopterscanhardlymaintaintheirmarginallivelihood withsocio-economic

stagnationleadingtodeprivation(Jainetal.,2009).

InEthiopia,accordingtocentralstatisticalAuthority(CSA,2011).averagenational
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productivityofwheatis1.84 ton/hectarewhich low compared to thepotential

productivityof4to8ton/hectareatfarmers’field.Inanefforttoimprovedwheat

productivityandproduction,the

MinisterofAgriculture(MoA)throughRegionalBureauofAgriculture(RBoA)has

introducedarowplantingofwheatcropin2012allovertheregions.However,the

introducedtechnologiesarenotwidelyacceptedbyfarmersindifferentpartofthe

countryasexpected.Thesamethingisalsotrueforthestudyarea.Therearedifferent

factorsdirectlyorindirectlyinfluencingtheadoptionoftechnologiesthatbelievedtobring

changeinsmallholderfarmers’productivity.Thefocusofthisstudywastoassessthe

statustowhichthewheatrowplantingtechnologyisadoptedbyfarmers,andtoidentify

thefactorsinfluencingadoptionofrecommendedtechnology.

1.2.StatementoftheProblem

Wheatisoneoftheprominentfoodandcashcropsforsmallholderfarmersandranks

thirdintotalproductionandfourthafterTeff,MaizeandSorghum inareacoveragein

Ethiopia.Inspiteoftheseefforts,productivitygainsarenotassuchadequateinthe

country.Lowlevelofadoptionofagriculturaltechnologyisamongthemajorfactors

contributingtolowproductivityinthecountry(Ahmedetal.,2014).Thislowlevelof

adoptionholdstrueforrowplantingtechnologiesinwheatproductionaswell.Wewould

Comparedtothetraditionalbroadcastingsystem,rowplantinggivesbetteryieldwith

qualityoftheseedatharvestingperiod(Joachimetal.,2013).Recentstudiesconducted

inEthiopiashowthatyieldsareveryresponsivetothisimprovedtechnology.

Bycomparisontotheconventionalbroadcastingtechnique,forinstance,Tolosaetal.

(2014)foundonaverageof14.6%higherwheatyieldswithrowplantingtechnologywhile

Vandercasteelenetal.(2014)foundanincreaseinteffyieldsbetween12and13%in

farmers’experimentalplotsand22% indemonstrationplotsmanagedbyextension

agents.Nevertheless,sizeableimprovementinproductionandproductivitydependson

theextenttowhichahouseholdhasadoptedthisimprovedtechnologies.Inaddition,in

UnitedStates,plantingwheatinwiderowsincombinationwithinter-rowcultivation

reducedweeddensityby62%andincreasedyieldby16%(Laurenetal.,2012).Moreover,

accordingtotheMinistryofAgricultureandRuralDevelopment(MoARD,2012)row
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plantingonaverageincreasesproductionby30%sandreducestheamountofseed

consumptiontoone-fifthofexistingseeduse.

ToimproveproductionandproductivityofsmallholderfarmersandmeetGTPgoals,the

governmentofEthiopiaisalsodoingitsbestbycomplementingtheexistingtechnologies

withnew technologies(row plantingtechnology).Despitethisfact,theintroduced

technologieswerenotwidelyacceptedasexpectedindifferentpartsofEthiopiathereby

inthestudyarea.Essentially,theobservedfailureoffarmerstoadoptrowplanting

technologyandfullyputintopracticecouldbeattributedtovariousfactorswhich

appearedtohavesomebearingonthefarmers'decisiontoadoptthetechnologies.In

Ethiopia,studiesonadoptionofrowplantingtechnologyoncropproductionarescanty

andlessfocusedonadoptionofwheatrowplantinganditsintensityofusage.However,

hisstudylackemphasesonwheatrowplanting.Moreover,WorkuandYishak(2016)

conductedstudyonfactorsinfluencingadoptionofwheatrowplantingtechnologyby

usingbinaryLogisticregressionmodel,buttheydidnotseelevelofuseofwheatrow

planting.

Tothebestoftheresearcher’sknowledgethoughfactorsaffectingadoptionofuseof

wheatrowplantingtechnologywerenotassessed.Tocontributetothisknowledgegap,

therefore,thisstudytriedtoanalyzefactorsaffectingadoptionofuseofrowplanting

technologyonwheatproduction.

1.3.ObjectiveoftheStudy

ThegeneralobjectiveofthestudyistoassessfactorsaffectingadoptionofUseofrow

plantingtechnologyonwheatproductioninthestudyarea.

Thespecificobjectivesofthestudyinclude:

 Toassessthelevelofadoptionofrowplantingtechnologyonwheatproductionin

thestudyarea.

 Toidentifydeterminantsofadoptionofuseofrowplanttechnologyonwheat

productioninthestudyarea.

1.4.ResearchQuestions

A.Whatisthecurrentlevelofadoptionofrowplantingtechnologyonwheat
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production inthestudyarea?

B.Whatweretheproblemsfacedbythelocalpeopleintheapplicationofrowplantingon

Wheat?

1.5.SignificanceoftheStudy

Theapplicationofnewagriculturaltechnologyonthegroundextremelydependsonthe

farmers’adoptionoftechnology.Therefore,theresultofthestudyisbelievedtodraw

attention ofpolicy-makers towards enhancing new technology adoption among

smallholderfarmers’andtriestoprovideadequateandreliableinformationtopotential

researchers,increaseawarenessofextensionagentsandothersrelateddevelopment

institutionswhichareaimedatimprovingagriculturalproductionandproductivity.This

studywillalsointendtoidentifyfactorsthatinfluencefarmer’sdecisiononadoptionof

useofrowplantingtechnologyonwheatproduction.Itisalsoexpectedthatdevelopment

plannersandpolicymakerswoulduseasabaselineintermsofdesigningdevelopment

planandformulationofpolicies.

1.6.ScopeandLimitationsoftheStudy

Intechnologyadoptionprocess,afactorwhichisfoundtoenhanceadoptionofa

particulartechnologyinonelocalityatonetimemightbefoundtohinderadoptionofthe

sametechnologyinanotherlocalityatthesameordifferenttime.Therefore,itisdifficult

toidentifyuniversallydefinedfactorseitherenhancingorhinderingadoptionofnew

agriculturaltechnologies.Thisstudywasrestrictedtoidentifyingfactorsaffecting

adoption ofuseofrowplantingtechnologyonwheatproductioninHagermariamna

kesem districtbycollectingdatafrom 147respondentsduetothelimitedtimeand

moneyrequiredtoaccomplishthethesis.Thestudyalsofocusesonlyonrepresentative

sitesinthedistrictandconsiderswheatgrowerfarmersintheareatocollectsubstantial

qualitativeandquantitativeinformationforthestudy.

1.7.OrganizationoftheStudy
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Thisstudywasorganizedintofivechapters.Thefirstchapterprovideswithanoverview

whichattemptstoaddressandachievetheendresults.Thesecondpartpresents

relatedliteraturereviewsinwhichpreviousstudiesandreportsrelatedtotheagricultural

technologyadoptionarereviewed.Thethirdpartillustratesthecharacteristicsofthe

studyarea and also describesthemethodologicalapproach including sampling

techniques,methodsofdatacollectionandtoolsusedfortheanalysisofcollecteddata

.Inthefourthpart,themainfindingsofthestudyarediscussedandfinally,partfive

presentssummary,conclusionandpossiblerecommendationsbasedontheresultsof

thestudy.

CHAPTERTWO

REVIEWOFRELATEDLITERATURE

Inthischapter,areviewofrelevantliteratureonrowplantingtechnology,basicconcepts

andtheoreticalfoundationofagriculturaltechnologyadoption,technologicalchangeand

agriculturaldevelopments,paradigmsonagriculturaltechnologyadoption,empirical

reviewsofpreviousagriculturaltechnologyadoptionstudies,Overviewofagricultural

technologyadoptionandconceptualframeworkoftechnologyadoption.

2.1.RowPlantingTechnology

Rowplantingtechnologyinvolvesthegrowingofplantsonaplotoflandwithsufficient

spacebetweeneachoftheplantssothattheycandeveloptheirrootsandshootsmore

fully.AccordingtoATA(2012)crop'plantingwithrowsstartswithgrowingseedlingsina

nurseryandplantingtheseinthefieldwithsufficientandequalspacingbetweeneach

seedling.Or,theseedcanbesowninrowswithsufficientspacingbetweentheseedsand

betweentherows.InEthiopia,itismainlypracticedwithcropssuchassorghum,maize,

wheatandteff.

AccordingtoRam andPrashanta(2011)alsoenoughspacingbetweentheplantsand

sowingoftwoseedgrainsatonepointfacilitatesneededmoisture,aeration,nutrition,

andlighttothecroproots,asaresult;helpsfastergrowthofplantsandproductivityas

well.It’santonymstothetraditionalbroadcastingsowingmethodthatcontributes
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positivelytothelowcropyield.Ingeneralspeaking,therearetwomainsystemsofwheat

intensification (SWI)principles ofcrop production.Namely;principles ofroot

developmentandintensivecare.Principlesofrootdevelopment:Forthesakeofproper

growthofcropplant,itmustbewellestablishedfromitsrootingsystem.It’safactthat

rootdevelopmentisthefirststageofhealthygrowthofanyplant.

Tobeachievedrequiresenoughfoodandspacearoundtheplant.From thisprinciple,

thenconcludethatdistancebetweenplantsandnourishmentaredecisivethingsforthe

bettergrowthanddevelopmentofcropplantsforthatmatterenhancesoutputs.

Principlesofintensivecare:Intensification,hereiscontrarytothehighnumberofplant

densityperunitspacemeaningit’sproperspacemaintenanceandtakingcareofplants

veryclosely.Finally,soastoincreasewheatyielditneedsintensivecareineachstage

plantdevelopmentincludingmanagementofweed,insect,disease,irrigation,andorganic

manure(RamandPrashanta,2011).Overall,astudymadebyRamandPrashanta(2011)

showedthatwheatcropreactspositivelytoseedprimingandrowplanting.Lessplant

populationincreasedspacing(20cm *8cm)isimportantforincreasingthenumberof

tillersperplant,plantheight,andspikelengthaswell.

2.1.1.AdvantageandDisadvantageofRowPlantingTechnology

Rowplantinghasalotofadvantageandpreferredasitavoidsunevenstands,improves

tilleringandcreatesenoughspacesbetweenrowsforeasyweedingandtheelimination.

Itmakesthefarmerseasertoidentifyoff-typeplants,decreaseplantcompletions,

lodgingandimmaturetillers.Thusplantsgrowbetterandyieldhighqualityseeds(MoA,

2016).Rowplantinghadlinearlyincreasingeffectontheperformanceofindividualplants

astheydraw morenutrientsfrom surroundingandmoresolarradiationforbetter

photosyntheticprocesswhichinterproducesmoreeffectivetillernumbersandlonger

paniclelengthpereachtillersthandenseonce.Rowplantingalsohasadvantagein

reducingtheinputseedconsumption,controllingweeds,especiallymechanicalcontrol

byintercultivationandmanagementofthecropandmaintainingoptimum densityof

seedlingsrelativetothecommonlyusedconventionalandbroadcastplantingmethods.

Therefore,adoptingrowplantingagriculturaltechnologyoverwheatcropincreasesmore
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yieldofwheatascomparedtotheaforementionedcommonlyappliedmethodsby

smallholderfarmerseveninEthiopia(Attaullalhetal.,2007).

Asexplained,therowplantinghasalotofadvantages;howeveritistedious,timetaking,

needsqualifiedperson/laborintensiveandeffortthanbroadcastingmethodofcrop

production.Rowseedingofgerminatedseedscouldalsobedonebutitispracticedon

limitedscalebecauseofitscostsanddifficultyinobtainingimplements.However,

broadcastingmethodhastheadvantageofbeinguptofourtimesfasterthanrow

plantingmethodanddrillingandisofparticularvalueforsowinglargehectareofwinter

cereals.Broadcastmethodofplantingisalsolessexpensiveandlesstimetakingthan

rowplantingmethodofcropproduction(Hunt,1999).

2.2.BasicConceptsandTheoreticalFoundationofTechnologyAdoption

Agriculturaltechnologyplaysanimportantroleineconomicdevelopmentofonecountry

byboostingtheproductionandproductivityofthesectors.Adoptionanddiffusionof

thesetechnologiesaretwointerrelatedconcepts.Manyresearchersbelongingto

differentdisciplineshavedefinedthetwoconceptsinrelationtotheirownfields.

Adoptioncommonlyreferstothedecisiontouseanew technologyorpracticeby

farmersonaregularbasis.

Forinstance,Federetal.(1985)defineadoptionastheintegrationofaninnovationinto

farmers’normalfarmingactivitiesoveranextendedperiodoftime.Itisalsonotedthat

adoption,however,isnotapermanentbehavior.Thisimpliesthatanindividualmay

decidetodiscontinuetheuseofaninnovationforavarietyofpersonal,institutional,and

socialreasons.Thisisbecausetheremightbeanotherpracticethatisrelativelybetterin

satisfyingfarmers’needs.

However,adoptiondoesnotnecessarilyfollowthesuggestedstagesfromawarenessto

adoption;trialmaynotbealwayspracticedbyfarmerstoadoptnewtechnology.Farmers

mayadoptthenewtechnologybypassingthetrialstage.

Insomecases,particularlywithenvironmentalinnovations,farmersmayholdawareness

andknowledgebutbecauseofotherfactorsaffectingthedecisionmakingprocess,

adoptionmaynotoccur(Ray,2001).Furthermore,BahadurandSiegfried(2004)defined
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adoptionasamentalprocessthroughwhichanindividualpassesfromhearingaboutan

innovationtoitsadoptionthatfollowsawareness,interest,evaluation,trial,andadoption

stages.Itcanbeconsideredavariablerepresentingbehavioralchangesthatfarmers

undergoinacceptingnewideasandinnovationsinagricultureanticipatingsomepositive

impactsofthoseideasandinnovations.Dasgupta(1989)foundthatfarmersoftenreject

aninnovationinsteadofadoptingit;nonadoptionofaninnovationdoesnotnecessarily

meanrejection.Farmersaresometimesunabletoadoptaninnovation,eventhoughthey

havementallyacceptedit,becauseofeconomicandsituationalconstraints.

Withregardtotherelationshipoftechnologicalattributeswithfarmers’adoptiondecision,

Rogers(1995)identifiedfivecharacteristicsofagriculturalinnovations,whichare

importantinadoptionstudies.Theseinclude:relativeadvantage(thedegreetowhichan

innovationisperceivedasbetterthantheideaitsupersedes),compatibility(thedegreeto

whichthefarmerperceivesaninnovationtobeconsistentwithhis/herculturalvalues

andbeliefs,traditionalmanagementobjectives,theexistingleveloftechnologyand

stagesofdevelopment,complexity(thedegreetowhichaninnovationisperceivedtobe

complextounderstandandusebyfarmers,trialability(thedegreetowhichthe

innovationcouldeasilybetriedbyfarmeronhis/herfarm,andobservability(thedegree

towhichresultsofinnovationarevisibletofarmers).

Adoptiondecisioninvolvesthechoiceofhowmuchresourcetobeallocatedtothenew

technologyandtheoldtechnologyifthetechnologyisnotdivisible(likemechanization,

irrigation).However,ifthetechnologyisdivisible(likeimprovedseed,fertilizer,row

plantingandherbicide),thedecisionprocessinvolvesareaallocationaswellasintensity

ofuseofthetechnology(Federetal.,1982).Therefore,theprocessofadoptionincludes

thesimultaneouschoiceofwhethertoadoptornottoadoptandtheintensityofuse

technology.Themmeasurementofintensityofuseofagriculturaltechnologyneedsto

identifywhetherthetechnologyisdivisibleornot.Theintensityofuseofdivisible

technologiescanbemeasuredattheindividuallevelinagivenperiodoftimebytheshare

offarmareaunderthenewtechnologyorquantityofinputusedperhectareinrelationto

theagriculturalresearchrecommendations(Federetal.,1982).

Ontheotherhand,theextentofadoptionofnon-divisibleagriculturaltechnologiessuch

astractorsandcombineharvestersatthefarm levelatagivenperiodoftimeis
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dichotomous(usesornotuse)andtheaggregatemeasurebecomescontinuous.

Aggregateadoptionofanon-divisibletechnologycanbemeasuredbycalculatingthe

percentageoffarmersusingthenewtechnologywithinagivenperiodoftime.

Diffusionoftenreferstospatialandtemporalspreadofthenewtechnologyamong

differentusers.Rogers(1983)definediffusion(aggregateadoption)astheprocessby

whichatechnologyiscommunicatedthroughcertainchannelsovertimeamongthe

membersofasocialsystem.Thisdefinitionrecognizethefollowingfourelements:

(1)thetechnologythatrepresentsthenewidea,practice,orobjectbeingdiffused,

(2)communicationchannelswhichrepresentthewayinformationaboutthenew

technologyflowsfromchangeagentstofinalusersoradopters,

(3)thetimeperiodoverwhichasocialsystemadoptsatechnology,and

(4)thesocialsystem.

2.3.TechnologicalChangeandAgriculturalDevelopment

Agriculturaltechnologyreferstoinnovationsofnew ideas,methods,practicesor

techniquesofproductionthatprovidethemeansofachievingsustainedincreaseinfarm

productivity(Abate,1989).Despitevariousattemptstotransform agriculturebythe

developingcountries,thesectorhasstillremainedinitstraditionalstate.Thereason

behindtheconventionalwisdominthe1950sandearly1960swastolaytheblamefor

thenon-adoptionofimprovedtechnologiesontheperceivedrigidadherenceofpeasant

producerstotradition,theirignoranceandtheirlackofeducation(Rogers,1969).The

solutiontotheproblem oflowagriculturalproductivitywas,therefore,conceptualized

withinatrickle-downtransferoftechnologyframework.thelow levelofagricultural

developmentisintrovertedpoliciesfollowedbythegovernmentsofthesecountriesover

theyears.

Theconventionalwisdominthe1950sandearly1960swastolaytheblameforthenon-

adoptionofimprovedtechnologiesontheperceivedrigidadherenceofpeasant

producerstotradition,theirignoranceandtheirlackofeducation(Rogers,1969).The

solutiontotheproblem oflowagriculturalproductivitywas,therefore,conceptualized

withinatrickle-downtransferoftechnologyframework.

Developmentstrategiesofthe1950sandearly1960salsogaveprioritytopromotethe
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industrialsectorforwhichagriculturewasneglected.Therapidpopulationgrowth,onthe

onehand,andthewideninggapbetweenthedemandforandthesupplyoffood

production,ontheother,hasbroughtanimpetusforagriculturetoreceiveincreased

attentioninthelate1960s.Therefore,inordertoreapthebenefitsthatagriculturecan

providetothemassoftheruralpoorinparticularandtothenationaldevelopmentat

large,itwasnecessarytotransform thetraditionalagricultureintoaproductivesector

(Shultze,1964)termedas"gettingagriculturemoving."Agriculturaltransformation,

therefore,requiresappropriatepublicpolicyintervention(Yotopoulos,1967)soasto

generatethesurplusproduce.Oneofthebasicfactorsinthetransformationof

agricultureistechnologicalchange.MosherandBarret(2006)emphasizedthatnew

technologyadoptionanddiffusionaloneisnotenoughtogetagriculturemovingandthus

changesintheinstitutional,infrastructural,andculturalfactorsmustoccurintheprocess

oftransformation.

Mostoftheagriculturaldevelopmentassistanceinthe1960swaspredicatedonthe

assumptionthatthewideagriculturalproductivitygapbetweenthedevelopedandthe

lessdevelopedcountriescouldbeattributedtothelowleveloftechnologyapplication,by

whatwerethenperceived,asirrationaltraditionboundpeasantfarmersinthelatter

(HayamiandRuttan,1971).Agriculturaldevelopmentassistanceinthe1960sand1970s

wastherefore,conceptualizedwithinadualistictheoryofdevelopmentwhichperceived

thesolutiontotheproblem oflowagriculturalproductivityasdependingonthedirect

transferofmodernagriculturaltechnologiesfrom thedevelopedcountriestothelist

developedcountries.Thisapproach,asencapsulatedintheGreenRevolutionofthelate

1960sandearly1970s,broughttremendousyieldincreasesamongmanyresource-rich

farmersinAsiaandLatinAmerica(ChambersandGhildyal,1985).However,inmostof

Sub-SaharanAfricaandsomepartsofAsiaandLatinAmerica,wheremillionsof

resource-poorfarmersfaceharshagro-ecologicalandinstitutionalconstraintsdifferent

from thosethatcharacterizetheresearchstationsinwhichtheinnovationswere

developed,GreenRevolutiontechnologieswerenotonlypoorlyadopted,butledto

seriousdistributionalandsocialconsequences(ChambersandGhildyal,1985).

Theneedfortechnologyadoptioninagriculture,besidesincreasingfactors'efficiency,is
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tocopewithnaturalhazardsfacedbythesector.Experiencesofmanycountriesshowed

thatsizableproportionofagriculturaltechnologyiscommodityspecific(improvedseeds

andanimalbreeds)thataresuitedonlyforlimitedandusuallymostfavorableecological

environments(Anderson,2002).Therefore,areaswithpoorenvironmentsmaynothavea

chanceofadoptingduetotheirpoorresponsetothetechnologiesinquestion.Itcanbe

deducedthattechnologicalchangeinagriculture,itsdiffusionandadoptioncan

substantially induce growth to agriculturalproduction.Agriculturalresearch and

extensionarethebasisforsuchaprocesstoadvancefurther.

2.4.ParadigmsonAgriculturalTechnologyAdoption

Theliteratureonagriculturaltechnologyadoptionisvastandsomewhatdifficultto

summarize

compactly.Arecentstrandofliteraturefocusesonsocialnetworksandlearning.For

instance,

BandieraandRasul(2006)lookedatsocialnetworksandtechnologyadoptionin

NorthernMozambiqueandfoundthattheprobabilityofadoptionishigheramongst

farmerswhoreporteddiscussingaboutnewtechnologieswithothers.

Morerecently,literatureonagriculturaltechnologyadoptionhasalsofocusedonthe

effectofsociallearningonadoptiondecisions.Thebasicmotivationbehindthisliterature

istheideathatafarmerinavillageobservesthebehaviorofneighboringfarmers,

includingtheirexperimentationwithnewtechnologyandthenfarmerupdateshispriors

concerningthetechnologywhichmayincreasehisprobabilityofadoptingthenew

technologyinthesubsequentyear.Moreover,therearetwoimportantassumptions

aboutthenatureofsociallearninginthisstory.First,eachfarmerreceivesinformationon

theoutcomesofexperimentsfromeveryotherfarmerinthevillage.Second,eachfarmer

observesotherfarmersexperimentswithnolossofinformation.Applyingthismodelto

highyieldingvarieties(HYV)adoptioninIndia,FosterandRosenzweig(1995)foundthat

initiallyfarmersmaynotadoptanewtechnologybecauseofimperfectknowledgeabout

managementofthenewtechnology;however,adoptioneventuallyoccursduetoown

experienceandneighbors'experience.Overallevidencesuggeststhatnetworkeffectsare

importantforindividualdecisions,andthat,intheparticularcontextofagricultural
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innovations,farmersshareinformationandlearnfromeachother.

Theintroductionofanewtechnologyconsistsoftwophases.Inthefirstphase,thenew

technologyisintroducedtofarmersthroughforinstance,demonstrationsplotsorother

meansandthenewtechnologywillbeadoptedwhenfoundbeneficial.Thesecondphase

ischaracterizedbydeclininguseofthenewtechnologyovertimeuntilabandonment

(DinarandYaron,1992).Abandonment(discontinueuse)ofanew technologyisa

reflectionofeitheralossofprofitabilityduetoincreasingcostsofinputs,fallingyieldsor

theresultsofaswitchtoanothermoreprofitabletechnology.Inthecaseofnew

improvedseeds,abandonmentisstoppingtheuseofnewvarietyanymore.Ontheother

hand,replacementoftheexistingimprovedvarietywithrecentlyreleasednewoneis

consideredacontinuationofuseoftheimprovedseed,becausethenewvarietiesare

substitutesforeachother.Withthisbackground,technologydiffusionispresentednext.

TheconceptofearlyandlateadoptersprovidedthebasichypothesisforexplainingtheS-

shapenatureoftheadoptionpath.StudiesbyMosher(1979),Rogers(1983),Mahajan

andPeterson(1985),andBeraandKelley(1990)providedexplanationsrelatedtothe

processofacquiringinformationandthetimelagsthatcreatesintermsofthespeedof

adoptionamongvariousmembersofthecommunityinquestiontobecomeadopters.In

otherwords,theS-shapedcurveresultsfrom thefactthatonlyafewmembersofthe

socialsystems(farmers)adoptanewtechnologyintheearlystageofthediffusion

process.Attheearlystagesofintroductionofanewtechnology,onlyfewfarmersobtain

fullinformationaboutthepotentialeconomicbenefitsofthetechnologyandhencethe

adoptionspeedisslow.

Moreover,eveniftheygetfullinformationaboutthepotentialeconomicbenefitsofthe

technologyattheearlystage,mostfarmersfearthepossiblerisksassociatedwiththe

newtechnologyandhencedonotadopt.However,insubsequenttimeperiodspotential

adoptersacquiremoreinformationaboutthebenefitsofthetechnologyandthedegree

ofriskinessassociatedwithit.Thenadoptionacceleratesuntilitreachesaninflection

pointafterwhichitincreasesgraduallyatadecreasingrateandbeginstoleveloff,

ultimatelyreachinganupperceiling.StudiesbyGriliches(1957)andMansfield(1961)

attributedtheS-shapeddiffusioncurvetothespreadofinformationaswellaseconomic
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factors.Theirstudiesshowedthattherateofadoptionofatechnologyisafunctionof

theextentofeconomicmerits(profitability)ofthetechnology,theamountofinvestment

requiredtoadoptthetechnologyandthedegreeofuncertaintyassociatedwithitand

availabilityofthetechnology.AnotherstudybyGutkindandZilberman(1985)also

revealedthattheS-shapeddiffusioncurvecanbeexplainedbytheprofitmaximization

behavior,learningbydoingandsubjectiveevaluationsofdecisionmakers.TheGutkind

andZilberman’s(1985).studyalsoindicatedthatthetendencyoflargefirmstobeearly

adoptersofnewtechnologiesexplainstheS-shapecurve,basedontheassumptionthat

largefarmershaveadvantagesoversmallerfarmersinmostofthedeterminingfactors

listedabove,e.g.,betteraccesstoinformation,education,capitalandcredit.Theoretical

andempiricaladoptionstudiesalsoinvestigatedfactorsdeterminingthelong-runceilings

oftheS-shapeddiffusioncurve.Thelong-runupperlimitorceilingoftheS-shapedcurve

isdeterminedbytheeconomiccharacteristicsofthenewtechnologyintheaggregate

adoption.AstudybyGriliches(1980)showedthataggregateadoptionceilingisa

functionofeconomicvariables(e.g.profitability)thatdeterminetherateofacceptanceof

atechnology.Differencesinprofitabilityofatechnologyindifferentregionsresultin

differentadoptionceilings.

2.5.EmpiricalStudiesonFactorsAffectingTechnologyAdoption

Agriculturaltechnologyadoptionhaslongbeenofinteresttosocialscientistbecauseof

itsimportanceinincreasingproductionandproductivityofcrops.Indevelopingcountries,

adoptionstudiesstartedaboutfourdecadesagofollowingtheGreenRevolutioninAsian

countries.Sincethen,severalstudieshavebeenundertakeninAsiaandLatinAmericato

assesstherate,intensityanddeterminantsofadoption.Mostofthesestudiesfocused

ontheAsiancountrieswheretheGreenRevolutiontookplaceandwassuccessful.

Dossetal.(2003)ontheirexaminationoftheexistingliteratureontechnologyadoptionin

EasternAfricahadreportedthatdependingonthelocationofthestudyandtheobjective,

itisdifficulttoindicateonefactorasakeydeterminantoftheadoptionofimproved

agriculturaltechnologies.However,a wide range ofeconomic,institutionaland

demographicaspectsmay influencefarmers’decisiontoadoptnew technologies

(Johannesetal.,2010).Economicanalysisoftechnologyadoptionhasalsosoughtto
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explainTechnologyadoptionbehaviorinrelationtohouseholdspecificcharacteristics,

household resource endowments,asymmetric information,risk and uncertainty,

institutionalrelatedfactors,availabilityofagriculturalinput,andpoorinfrastructure

(Uaieneetal.,2009).

Amorerecentstrandofliteraturehasincludedsociallearningandnetworksinthe

categoriesoffactorsinfluencingagriculturaltechnologyadoption(Uaieneetal.,2009).

Someotherstudiesclassifythesefactorsintodifferentcategories.Forinstance,Akudugu

etal.(2012)groupedthedeterminantofagriculturaltechnologyadoptionintothree

categoriesnamely;economic,socialand institutionalfactors.Empiricalliterature

indicatesmanycategoriesforgroupingdeterminantsofagriculturaltechnologyadoption.

However,thereisnocleardistinguishingfeaturebetweenvariablesineachcategory.

Categorizationisdonetosuitthecurrenttechnologybeinginvestigated,thelocationwere

thetechnologyisused,andtheresearcher’spreference,oreventosuitclientneeds

(Bonabana-Wabbi,2002).Thisstudywasreviewing theresentstudieson factors

determiningadoptionofagriculturaltechnologybycategorizingthem intohousehold

specificfactors,economicrelatedfactors,andinstitutionalfactors.Basedonthis

classificationacriticalreview wasdoneoneachfactor(variables)how itaffects

agriculturaltechnologyadoptionamongfarminghouseholds.

2.5.1.HouseholdSpecificFactors

FarmerageisplaysanimportantroleintheadoptionofnewAgriculturaltechnologies.

However,theeffectofageontheadoptionofnewtechnologyissomewhatambiguous.

Ontheonehand,somestudiessuggestthatasfarmersgetoldertheybecomemore

conservativeandlessopentonewideas.Ontheotherhand,itisalsoarguedthatthey

gainmoreexperienceandtheyaremoreabletoevaluatethebenefitsofnew

technologies(Johannesetal.,2010).Theeffectisthoughttostem from accumulated

knowledgeandexperienceoffarmingsystemsobtainedfromyearsofobservationand

experimentingwithvarioustechnologies.

Contrarytothis,agehasalsobeenfoundtobenegativelycorrelatedwithadoption

decisions.Berihunetal.(2014)havereportedthatagewasnegativelyaffectingadoption

ofnewtechnologies.Olderfarmers,perhapsbecauseofinvestingseveralyearsina

particularpractice,maynotwanttojeopardizeitbytryingoutacompletelynewmethod.

Similarly,farmers’perceptionthattechnologydevelopmentandthesubsequentbenefits,
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requirealotoftimetorealize,canreducetheirinterestinthenewtechnologybecauseof

farmers’advancedage,andthepossibilityofnotlivinglongenoughtoenjoyit(Caswellet

al.,2001).Moreover,Tolosa(2014)onhisstudyonfactorslimitingadoptionofwheatrow

plantingtechnologyinEthiopiaandHailu(2008)reportedthatasageincreases,farm

householdswouldbecomereluctantandconservativeinadoptingnewtechnologiesand

doprefertheirindigenousone.

Anotherfactorthataffectsagriculturaltechnologyadoptionindevelopingcountryissex

ofhouseholdhead.Ithasbeeninvestigatedforalongtimeinagriculturalproductionand

technologyadoption.Moststudyshowmixedevidenceregardingthedifferentrolesmen

andwomenplayintechnologyadoption.Forinstance,Solomonetal.(2014)ontheir

studyfoundthatSexhaspositiveeffectontheadoptionoffertilizerandimprovedseed

varietyinEthiopia.AnotherstudybyGilbertetal.(2002)hadshownapositivesignificant

effectofsexonfertilizeruseinMalawi.Theyexplainedthatintheirstudydistrict,letting

femalestobeahouseholdheadisnotyetwelldevelopedandrecognized.Consequently,

femaleheadedhouseholdsmostlyarethosewhoarewidowedanddivorced.Insuch

instances,besidetheculturalfactors,theirprobabilityofadoptingnew agricultural

technologybecomesnegligible.

TheobservedpatternsoftechnologyadoptionarealsotypicallyinfluencedbyEducation

levelofhouseholdheads.Educationisthoughttocreateafavorablementalattitudefor

theacceptanceofnewpracticesespeciallyofinformation-intensiveandmanagement-

intensivepracticesandreducetheamountofcomplexityperceivedinatechnology

adoptionandincrease.Technologyadoption(Caswelletal.,2001).Forinstance,Wangare

(2007)andYonas(2014)studdedonimpactofrowplantingofwheatcroponrural

householdincomeinEthiopiaandAleneetal.(2000)onadoptionandintensityofuseof

improvedmaizevarietiesinthecentralhighlandsofEthiopiareportedthepositiveeffect

ofeducationonadoption.Theyexplainedthatmoreeducatedfarmersareabletoaccess

informationonagiventechnologyandunderstandandassestheattributesofthat

technologycomparedtononeducatedfarmers.Similarly,MohammedandLakew(2013),

LeakeandAdam(2015),Abrhaley(2016)andTolosaetal.(2014)reportedthepositive



16

influenceoffarmer’seducationontechnologyadoption.Theyexplainedthatfarmerswith

highereducationlevelcaneasilyprocessinformationandsearchforappropriate

technologiestoalleviatetheirproductionconstraints.Contrarytothis,Hailu(2008)found

thateducationhadnegativeimpactontheadoptionofamountoffertilizerappliedon

wheatproduction.Heexplainedthatfarmermaybeattributedtothefactthatwhile

educatedfarmersaremorewillingtoadoptnewinnovationtheyhavelessaccesstocash

andassetsasownershipoflivestock.Thislimitstheirabilitytopurchaseinputsand

henceapplylowerratesthanthelesswillingtoadoptbutwealthierfarmers.Similarly,

UematsuandMishra(2010)reportedanegativeinfluenceofformaleducationon

adoptionofimprovedcropvarieties.

Anotherimportantfactorwhichaffectsagriculturaltechnologyadoptionislabor.The

effectoflaboravailabilityontechnologyadoptiondiffersdependingonwhetherthearea

targetedwiththetechnologyhasanetlaborshortageornetlaborsurplusorwhetherthe

proposedtechnologyislabor-savingorlabor-intensive.Higherlaborsupplyisassociated

withhigherratesofadoptionoflabor-intensivetechnologies.

Ontheotherhand,thedualnatureofoff-farmlaborpossibilitiesbutcanalsoreducethe

availability oflaborand thereby decrease the likelihood ofadopting high-labor

technologies (Lee etal.,2001). Laborbottlenecks,resulting from higherlabor

requirementsthatnew technologiesoftenintroduce,andseasonalpeaksthatmay

overlapwithotheragriculturalactivities,arealsoanotherimportantconstraintsto

technologyadoption(Meinzen-Dicketal.,2002).Tadele(2016),Abrhaley(2016)and

Yonas(2014)werereportedthat,probabilityoffarmerstoadoptandthelevelofadoption

ofrowplantingtechnologyarepositivelyaffectedbyfamilylabor.Theyexplainedthat,

rowplantingtechnologyislaborintensiveandhencethehouseholdwithrelativelyhigh

laboravailabilityusesthetechnologiesontheirfarmplotsbetterthanothers.Similarly,

Hailu(2008),Motumaetal.(2010)andLeakeandAdam(2015)ontheirstudyinEthiopia

foundthatadoptionofimprovedwheattechnologypositivelyinfluencedbythefamily

labor.Theyarguedthatfarmerswhohavemorefamilylaborcansupplytherequired

laborfordifferentoperationsandundertaketheagriculturalactivityintimeandeffectively

managethewheatfields.
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Farmers’perceptiontowardstechnologycharacteristicswerealsoveryimportant

explanatoryvariablesthatareusuallyomittedinmostofagriculturaltechnologyadoption

studies.Few studieshaverevealedtheimportanceofsuchvariablesinexplaining

technologiesadoption.Forexample,Ermias(2013)inhisstudyonadoptionofimproved

sorghum varietiesandfarmers’varietaltraitpreferenceinEthiopiafoundpositiveand

significanteffectofperceptiononadoptionandintensityofuseofimprovedsorghum

varieties.Heexplainedthatfarmersaremoreresponsiveinadoptingnewtechnologiesif

theyperceivethosenewtechnologiesascomparedtotheexistingonegivesbetter

results.Similarly,KwameandBhavani(2014)reportedthattheintensityofuseofsoiland

waterconservationpracticesandperceptionofsoilfertilityarepositivelyandsignificantly

correlated.Moreover,Timuetal.(2012)confirmedthatimprovedsorghum varietiesin

Kenyahaddesirableproductionandmarketingattributeswhilethelocalvarietieswere

perceivedtohavethebestconsumptionattributes.2.5.2.InstitutionalFactors

Themajoroptionforincreasedadoptionoftechnologyistoovercometheincome/

capitalconstraintthroughincreasedcreditprovision(Mkandawire,1993).Accesstocredit

takescognizanceoffarmers’accesstosourcesofcredittofinancetheexpensesrelating

totheadoptionofnewinnovations.

Similarly,Namwataetal.(2010),LeakeandAdam(2015),Akinolaetal.(2010),Franket

al.(2016)andBeyan(2016)wherereportedthepositiveinfluenceofcreditavailabilityon

technologyadoption.Theexplanationtheyputforthiscouldbethattheavailabilityof

creditenableshouseholdstopayforexternalhiredlaborandotherexpensesincurredin

theprocessoftechnologyadoption.Inaddition,Hailu(2008)studdedonadoptionand

intensityofuseofimprovedtechnologyinEthiopiaandSimtoweetal.(2016)studdedon

determinantsofagriculturaltechnologyadoptionunderpartialpopulationawareness,the

caseofpigeonpeainMalawiwerealsoreportedpositiveinfluenceofaccesstocrediton

technologyadoption.Theyexplainedthatwiththeavailabilityofcreditahouseholdcan

purchaseimprovedseedandhireextralaborandincreasethepropensityofadopting

improvedtechnologies.Incontrasttothis,Tolosa(2014)foundanegativelyinfluenceof

accesstocreditontechnologyadoption.

Extensionserviceisverycrucialinstitutionalfactorthatdifferentiatesadoptionstatus
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amongfarmers.Studiessuggestthelikelihoodthatafarmerwillcontinueusinganew

agriculturaltechnologyisrelatedtothefrequencyofcontactwithtrainedextension

workers,especiallyfortechnicallycomplextechnologies,contactwithneighboring

farmerswhopossessknowledgeoftheproposedtechnologyalsoincreasesthe

likelihoodofadoption(Andrei,2011).Informationreducestheuncertaintyabouta

technology’sperformancehencemaychangeindividual’sassessmentfrom purely

subjectivetoobjectiveovertime(Caswelletal.,2001).Exposuretoinformationaboutnew

technologiesassuchsignificantlyaffectsfarmers’choicesaboutit.Kapalasa(2014),

KwameandBhavani(2014)andGhimireetal.(2015)werereportedthatfrequencyof

extensioncontacthaspositiveinfluenceonagriculturaltechnologyadoption.They

explainsthatfarmerswithaccesstoinformationthroughcontactswithextension

workersaretheoneswhoaremorelikelytoadoptimprovedpracticethanwhoarenot

gotaccesstoextensionservice.

Similarly,Chirwa(2005),Yonas(2014),Franketal.(2016)andKalibaetal.(2000)were

reportedapositiveinfluenceofextensioncontactontechnologyadoption.Tolosaet

al.(2014)werealsoreportedfarmeraccesstoimprovedseedthroughextensionservice

significantlyaffectadoptionofwheatrowplantingtechnology.Theextensioncontact

variableincorporatestheinformationthatthefarmersobtainontheirproduction

activitiesontheimportanceandapplicationofinnovationsthroughcounselingand

demonstrationsbyextensionagentsonaregularbasis.Contrarytothis,Mohammedand

Lakew(2013)reportedthataccesstoextensionservicedidnotsignificantlycorrelate

withthedecisiontoadoptimprovedtechnologies.Hearguedthatfarmershavegood

knowledge aboutagriculturaltechnologies through media and information from

neighbors.Similarly,Solomonetal.(2015)ontheirstudyonmeasuringtheeffectiveness

ofextensioninnovationsforout-scalingagriculturaltechnologiesfoundthatfrequencyof

extensioncontacthasnosignificanteffectonnewtechnologyadoption.

Availabilityofimprovedseedisalsoanotherimportantexplanatoryvariableininfluencing

theadoptionofnewagriculturaltechnologies.Somenewagriculturaltechnologiesare

notusedalonetoincreasetheproductionandproductivityofcrops.Improvedseedisso
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importantinputwhichisusedwithmanynewagriculturaltechnologiestoincreasethe

productionandproductivityoffarmers.Forinstance,UmeandOchiaka(2016)reported

thatinputseedavailabilitywaspositivelyaffectingtechnologyadoption.Theyexplained

thathighcost,untimelyandunavailabilityofinputshasprofoundeffectonrejectionof

adoptionoftechnologiesbyfarmers.

Similarly,Tolesa(2014)andTolesaetal.(2014)reportedthatavailabilityandaccessto

improvedwheatseedhaveapositiveeffectonadoptionofwheatrow planting

technology.Theyarguedthatavailabilityofimprovedwheatseedhadincreasedthe

probabilityofadoptionandintensityofuseofwheatrowplantingtechnology.Thisis

becauseimprovedseedincreaseproductionatharvestingperiodwhenusedwithrow

plantingtechnologythanlocalseed.Ghimireetal.(2015),Laduber(2016)andBayissa

(2010)alsoreportedthepositiveinfluenceofavailabilityofimprovedseedontechnology

adoption.

Belongingtoanassociationorsocialgroupasmembercaninfluencefarmer’sdecision

toanimprovedtechnology.Inmostfarmingcommunitiesfarmersform orjoinsocial

group/associationsofvariouskindsforallsortsofreasons.Forinstance,Franketal.

(2016)andMignounaetal.(2011)foundthatbelongingtoasocialassociation/group

enhancessocialcapitalallowingtrust,ideaandinformationexchange.Farmerswithina

socialgrouplearnfromeachotherthebenefitsandusageofanewtechnology.Uaieneet

al.(2009)suggeststhatsocialnetworkeffectsareimportantforindividualdecisionsand

thatintheparticularcontextofagriculturalinnovations;farmersshareinformationand

learnfromeachother.

Marteyetal.(2013)studyonfertilizeradoptionanduseintensityamongsmallholder

farmersinnorthernGhanafoundpositiveinfluenceoffarmermembershiptoassociation

onfertilizeradoption.Theyarguedthatfarmermembershiptoanassociationletthemto

accessinputseasilywithanaffordablepricethatispertinenttoincreaseagricultural

productionandtherebyincreasetechnologyadoption.Similarly,Ghimireetal.(2015)and

Abreham andTewodros(2014)havereportedthatfarmer’smembershiptosocial

group/associationhaspositiveeffectonadoptionintensityofagriculturaltechnology.

Theyexplainedthatfarmers’,whoexposuretovariousinformationsourcesisableto

analyzetherisks,benefitsandtakeadvantageofnewinnovations.
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2.5.2.EconomicRelatedFactors

Theuseofnewagriculturaltechnologyisdirectlyorindirectlyrelatedwiththelevelof

incomeofthefarmhouseholds.Thedirectrelationismostofthetimeduetothebetter

purchasingpowerofthehigherincomehouseholdsandinducesanimprovedaccessto

technologiesavailable.

Richfarmersareusuallyobservedasthefirstmoverstotrynewtechnologiesandbetter

risktakingbehaviorintechnologyuptake.Incontrary,poorfarmersareusually

characterizedbytheirslowmovementtowardstryingnewtechnologies.Thisismainly

duetofeartofailtoharvestloweryieldthanbasicrequiredamountfortheirsubsistence.

Therefore,participationinoff-farm activateisoneofthemechanism bywhichfarmer

alleviatetheirincomeconstraintbecauseitisimportantinfinancingpurchasedfarm

inputsandhiringlabor(Mwaniaetal.,1989).

Tadele(2016),Akinolaetal.(2010)andFranketal.(2016)werereportedpositive

influenceofoff-farmactivitiesontechnologyadoptiondecisionoffarmhouseholds.They

arguedthatincomefrom off-farm activitysupportfarmerstoeasilyaffordagricultural

inputcosts;andthesefarmersaremostlyexposedtonewandupdatedinformationsince

theymovefromonetowntoanotherandcontactedwithdifferentpeoplewithdifferent

background.Contrarytothis,Tolosaetal.(2014)reportedthatincomefrom off-farm

activityisnegativelyaffectedwheatrowplantingtechnologyadoption.Heexplainsthat,

farmerarenotwillingtousetimeandlaborconsumingtechnology.

Landsizeisperhapsthesinglemostimportantresource,asitisabaseforanyeconomic

activityespeciallyinruralandagriculturalsector.Farmsizeinfluencesfarmers'decision

touseorgeneratenewtechnologiesandplaysacriticalroleinadoptionprocessofanew

agriculturaltechnology.Manyresearchershaveanalyzedfarmsizeasoneofimportant

determinantofagriculturaltechnologyadoption.Sometechnologiesaretermedasscale-

dependantbecauseofthegreatimportanceoffarm sizeintheiradoption(Bonabana-

Wabbi,2002).Farmerswithlargefarmsizearelikelytoadoptanewtechnologyasthey

canaffordtodevotepartoftheirlandtotrynewtechnologyunlikethosewithlessfarm

size(Uaieneetal.,2009).Ontheotherhand,smallfarmsizemayprovideanincentiveto

adoptsometechnologiesorpractices,especiallyinthecaseofaninput-intensive

innovationsuchasalabor-intensiveorland-savingtechnologies.Theimpactoffarmsize
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onadoptionandintensityofuseofagriculturaltechnologiesontheotherhand,isnot

consistentlysimilarinvariousadoptionstudies.Someofthestudiesreportedapositive

influenceoffarmsizeonadoptiondecision.Forinstance,Tadele(2015)foundpositive

effectoffarm sizeonadoptionofrowplantingtechnologyinWalaitaSodo,Ethiopia.

Similarly,AbrehamandTewodros(2014)reportedapositiveeffectofcultivatedfarmsize

onadoptionandintensityofuseofnewagriculturaltechnology.

Moreover,Awotideetal.(2012)werealsoreportedpositiveeffectoffarm sizeon

technologyadoption.Contrarytothis,Hassen(2014),Ermias(2013)andEtwireet

al.(2016)reportedanegativeinfluenceoffarm sizeonintensityofuseofimproved

agriculturaltechnology.Theyexplainedthatfarmerswithsmallfarmsizeuseimproved

technologiesmorethanlargefarm householdsandsmallfarmsareefficientasthey

intensifyfarmtechnologiesandrelativelybetterratiooflabortolandcomparedtolarge

farmsthatmayacquirelaborathighertransactioncosts.Fromtheabovein-depthreview

ofpreviousadoptionstudies,itisevidentthatthereisnoconsistencyinthefindingsof

thecitedliterature.However,theabove-citedstudiesareindicativeofwhichfactors

influencetheagriculturaltechnologyadoptionprocess.

2.6.Overviewofagriculturaltechnologyadoption

Adoptionprocessisthechangethattakesplacewithinindividualwithregardstoan

innovationfromthemomentthattheyfirstbecomeawareoftheinnovationtothefinal

decisiontouseitornot(Ray,2001).

Adoptionisamentalprocessthroughwhichanindividualpassesfromfirstknowledgeof

aninnovationtothedecisiontoadoptorrejectandtoconfirmationofthisdecision(van

denBanandHawkins,1998).AccordingtoFederetal.(1985)adoptionreferstothe

decisiontouseanewtechnology,method,practice,etcbyafarmerorconsumer.

Dasgupta(1989)indicatethatthedecisiontoadoptaninnovationisnotnormallyasingle

instantaneousact,itinvolvesaprocess.Theadoptionisadecision-makingprocess,in

whichanindividualgoesthroughanumberofmentalstagesbeforemakingafinal

decisiontoadoptaninnovation.Decision-makingprocessistheprocessthroughwhich
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anindividualpassesfromfirstknowledgeofaninnovation,toforminganattitudetoward

aninnovation,toadecisiontoadoptorreject,toimplementationofnewidea,andto

confirmationofthedecision(Ray,2001).However,asemphasizedbyRay(2001),

adoptiondoesnotnecessarilyfollowthesuggestedstagesfromawarenesstoadoption;

trialmaynotalwaysbepracticedbyfarmerstoadoptnewtechnology.Farmersmay

adoptthenewtechnologybypassingthetrialstage.Insomecases,particularlywith

environmentalinnovations,farmersmayholdawarenessandknowledgebutbecauseof

otherfactorsaffectingthedecisionmakingprocess,adoptiondoesnotoccur(Ray,

2001).As indicated byDasgupta (1989),adoption is nota permanentbehavior.

Consequently,anindividualmaydecidetodiscontinuetheuseofaninnovationfora

varietyofpersonal,institutionalorsocialreasonsoneofwhichcouldbetheavailabilityof

anideaorpracticesthatisbetterinsatisfyinghisorherneeds(Ray,2001).Ontheother

hand,althoughfarmersoftenrejectaninnovationinsteadofadoptingit,nonadoptionof

aninnovationdoesnotnecessarilymeanrejection.Farmersaresometimesunableto

adoptaninnovation,eventhoughtheyhavementallyacceptedit,becauseofeconomic

andsituationalconstraints(Dasgupta,1989).Therateofadoptionisdefinedasthe

percentageoffarmerswhohaveadoptedagiventechnology.Putitinadifferentway,the

numberofhectaresplantedwithimprovedseedalsotestedas(thepercentageofeach

farmplantedtoimprovedseed)ortheamountofinputappliedperhectarerepresentthe

intensityofadoptionoftherespectivetechnologies(Nkonyaetal.,1997).Accordingto

AugustineandMulugeta,(2005),theimportanceofadoptionstudyistoquantifythe

numberoftechnologyusersovertimeandtoassessimpactsordetermineextension

requirementsthatwouldhelpusinmonitoringandfeedbackintechnologygeneration.It

alsoprovidesfurtherinsightsintotheeffectivenessoftechnologytransfer.

2.7.ConceptualFrameworkofAgriculturalTechnologyAdoption

Adoptionofnewandimprovedagriculturaltechnologiescanonlybeeffectivewhenthe

rightconditionsfortheirsuccessfulimplementationareinplace.Farmersfacemany

complexchallengesinadoptionandscalingoutofagriculturalandnaturalresource

managementtechnologiesandpractices(Shiferaw etal.,2009).Contextspecific

empiricalunderstandingoffactorsaffectinghousehold decisionisimportantfor
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promotionandscalingupofadoptionofproductivityenhancingtechnologies(Bewket,

2007).Researchershavearguedthatnumerousfactorscanaffectthefarmer’sdecision

toadoptagriculturaltechnologies(Yuetal.,2010).Basedontheoreticalandempirical

reviewsoftheliteratureontechnologyadoptionvariousfactorsthatinfluencetechnology

adoptionandintensityofusecanbeidentifiedandgroupedintothefollowingfourbroad

categories.(1)Factorsrelated to farmerscharacteristics;(2)factorsrelated to

technologicalattributes;(3)factorrelatedtoinstitutionandmarkets;and(4)economic

relatedfactors.

Thefactorsrelatedtothecharacteristicsoffarmersincludesex,age,laboravailability

andliteracy.Betterendowmentofhumancapitalandactivelaborforceinthefamily

increasesfarmers’probabilityofadoptionofnewagriculturaltechnologiesbecauseof

investmentcapacityand theabilityto takeriskswhenexperimentingwithnew

technologies.Improvedtechnologieshavedifferentlabourrequirements,hencelabor

endowmentmatters.Forinstance,higherlaborsupplyisassociatedwithadoptionof

labor-intensivetechnologies.

Literacyisalsoanotherimportanthumancapitalthatencouragesfarmerstoexperiment

innew agriculturaltechnologies,henceincreaseadoptionofthetechnologies.The

factorsrelatedtotheattributesthetechnologyincludetheindividual’sperception

towardsthenew technologywithrespecttoitsrelativeadvantage,compatibility,

complexity,trainabilityandobservability.Generally,technologiesperceivedpositivelyby

farmersaremorelikelytobeadopted.

Theinstitutionalfactorsincludecredituses,distancetothenearestmarket,and

availabilityofimprovedseed,membershipinsocialassociation,agriculturaltrainingand

extensioncontact.Thelikelihoodthatafarmerwilladoptandcontinueuseanagricultural

technologyisrelatedtothecredituse,frequencyofextensioncontactandparticipationin

agriculturaltraining,especiallyfortechnicallycomplextechnologies.Creditimproves

farmer’sfinancialconstraintsforpurchasingdifferentagriculturalinputs.Inaddition,

Extensioncontactandtrainingprovidesupdateinformation,technicalskillandenhances

farmers’awarenesstowardsthenewtechnologies,hencemotivatesthemtoadoptthe

technologies.Newtechnologiesoftenrequirerepeatedandconsistentuseofnewinputs
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suchasimprovedseedthatincreaseadoptionofagriculturaltechnologies.Moreover,

Farmerswhoparticipatedmoreinsocialassociationhavebetterinformationaboutnew

technologies;henceraisetheirlikelihoodofadoptionofthetechnologies.

Economicrelatedfactorsincludecultivatedfarmsize,livestockownershipandoff-farm

incomewhichtheirbetterendowmentincreasefarmers’probabilityofadoptionofnew

agriculturaltechnologiesbecauseofinvestmentcapacity.Livestockownershipandoff-

farm activityimprovefarmer’sfinancialcapitalforpurchasingproductivityenhancing

inputsandallowsfarmerstoinvestinnewtechnologies.Ontheotherhand,farmerswith

largecultivatedfarm landaregoodcandidatesforinvestinginscaledependent

technologiesandalsoincreasefarmer’sadoptionandexperimentingwithriskyornew

technologies.However,practicalexperiencesandobservationsoftherealityhaveshown

thatonefactormayenhanceadoptionofonetechnologyinonespecificareaforcertain

periodoftimeandmaycreatehindranceforotherlocations.Thedirectionanddegreeof

impactofthefactorsarenotuniform andtheimpactvariesdependingonthetypeof

technologyandconditionsofareaswherethetechnologyistobeintroduced.Becauseof

thisreason,itisdifficulttodevelopaoneandunifiedadoptionmodelintechnology

adoptionprocessforallspecificlocations.

CHAPTERTHREE

RESEARCHMETHODOLOGY

Thischapterstartswithabriefdescriptionofthestudyarea,HagereMariamnakesem

districtfollowedbysourcesandmethodsofdatacollectedforthestudy.
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3.1.DescriptionoftheStudyArea

Theresearcharea,HagereMariamnakesemdistrict,isoneofthe24districtsofNorth

ShewaZoneinNorthernEthiopia.Thedistrictissubdividedinto20kebeles(small

administrativeunits).Agricultureisthemainstayofpeopleinthedistrict.Agro

ecologicallytheWoreda(district)categorizedintomiddlealtitude(Woinadega)38.87%,

highaltitude(Dega)32.05%,lowland(kola)14.18%,andfrostyweather(wurech)14.9%,it

issuitablefordiverseagriculturalproduction.Cropandlivestockproductionarethemajor

sourcesofincomeinthedistrict.Thetotalareaofthedistrictis67772.9hectareandout

ofwhichthetotal22780hectarelandisusedforannualcropproduction,2050.5hectare

iscoveredbypermanentcrops,1828.36 hectareiscoveredbyforest,and4976.5

hectareisusedforotherpurposessuchasgrazing.Outof12871totalpopulation,9788

(76.05%)aremaleandremaining3083(23.95%)arefemales.
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3.2.SourcesandMethodsofDatacollection



27

Thedataforthisstudywascollectedfrombothprimaryandsecondarysources.The

primarydatasourceswerethesamplerespondenthouseholds'heads,whohavethe

dominantshareinthedecisionoftheselectionandapplicationofwheatrowplanting

technology.Ontheotherhand,thesecondarydatawascollectedfromvarioussecondary

sourceslikeKebleandWoredaAgriculturalcoordinationoffices.Primarydatawas

collectedwiththehelpofsurveybymeansofstructuredinterviewscheduleforthe

quantitativedata.Pre-testofinterviewschedulewasmadeamongthenonrespondent

households.Thequalitativedatawasobtainedthroughorganizingthefocusgroup

discussionsessionwiththegroupmemberswhoaresupposedtohaveclearinsight

abouttherow plantingwheattechnologyanditslocalimplementation..Moreover,

personal interview was conducted with the Woreda agricultural extension

communicationexperts.

3.3.SamplingTechniqueandSampleSizeDetermination

Thestudyemployedthreestagesprobabilitysamplingprocedureswereusedforsample

selection.Inthefirstcase,selectthestudydistrictwhichisthemajorwheatproducing

districtwithinNorthshewaZoneispurposivelyselect.Therearestrongresearchand

extensioninterventionprogramsembracingwheatproducersinthearea.Forthis

study newlyreleaseimprovedwheattechnologyandimprovedfarming practiceswere

relativelymoredisseminateandpracticeinthisarea.Inthesecondstage,listsofmajor

threewheatproducingKeblewithinthedistrictwereobtained.Inthe3rdstage,three

wheatproducingKeble were selected from the listofwheatproducing Keble

throughsimplerandom samplingtechnique.Thentheadoptersandnonadopter

households'listwaspreparedonaformatbeforeselectedthesamplehouseholds.

Finally,systematicsamplingtechniquewasappliedtoselect samplehouseholds

from theselectthreeruralKeble.Thecollecteddatawerearrangedintocodingsheet

andinsertedintocomputerstatisticalsoftwareSPSS/PCandanalyzedusingappropriate

statisticaltechniques.Accordingly,thenumberofrespondentsineachselectedrural

kebelewasasshownintheTable1.Thesamplesizewasdeterminedbyfollowinga

formuladevelopedbyYemane(1967).Theformulais:
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=n=
N

1+N()e2
=140

1325

1+1325( )0.082

Where

n isthesamplesizeforthestudy,

N isthepopulationofinterestwhichis1325,

e istheprecisionlevelwhichis0.08inthisstudy.Thesamplesizefromeachkebleswas

determinedbasedontheirproportiontototalshareofhouseholdsresidingineachkebles

and,adding5%forapossibilityofun-returnedquestionnaires,thesamplesizewouldbe147

(140+140x0.05=147).Finallyoutofthetotalsamplesize(147),80respondentswouldbe

randomlyselectedfrom thetotalcultivatorswhoareAdopterandtheremainingsample

respondents67,wouldberandomlyselectedfromthosewhonon-adopter.

Table1NumberofrespondentsfromeachselectedKeble

Source:Kebleoffices

ofagriculture

3.4.MethodofData

Analysis

Descriptivestatistics

such as frequency,

percentages, mean,

standard deviation,

and inferential

statisticssuchaschi-

squaretestfordummyvariablesandF-testcomparisonforcontinuous/discretevariables

wereemployedtoassesstherelationshipofsocio-economic,demographic and

Nameof

Kebeles

Numberofwheat

producer

householdheads

Selectednumber

ofrespondents

Male Femal
e

Number

Nefaseameba 390 105 52

Kumidenegaye 378 37 44

Debiretsege 339 76 44

Total 1107 218 140
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institutionalvariables,and technologycharacteristicrelated variableswithfarmer’s

adoptionlevelsofwheatrowplanting.

3.4.1.ModelSpecification

Oneofthepurposesofthisstudyistoassessthefactorsthataffecttheadoptionofrow

plantingtechnologyofwheat.Thedependentvariableinthiscasetakesadichotomous

variable,whichtakeavalueofzerofornonadopters’householdsandoneforthe

adoptersones.

Whenoneormoreoftheindependentvariablesinaregressionmodelarebinary,we

canrepresentthemasdummyvariablesandproceedtoanalyze.Binarymodelsassume

thathouseholdsbelongtoeitheroftwoalternativesandthatdependsontheir

characteristics.Thus,onepurposeofaqualitativechoicemodelistodeterminethe

probabilitythatahouseholdwhofallinoneofeitheralternatives(inthisstudythe

alternativeswereadoptionandnonadoption).

TheProbitandLogitmodelsarecommonlyusedmodelsinadoptionstudies.However,

theprobitprobabilitymodelisassociatedwiththecumulativenormalprobabilityfunction.

Whereas,theLogitmodelassumescumulativelogisticprobabilitydistribution.The

advantageofthesemodelsoverthelinearprobabilitymodelisthattheprobabilitiesare

boundbetween0and1.Moreover,theybestfittothenon-linearrelationshipbetweenthe

probabilitiesandtheindependentvariables;thatisonewhichapproacheszeroatslower

andslowerratesasanindependentvariable(Xi)getssmallerandapproachesoneat

slowerandslowerratesasXigetslarge(Train,1986).

UsuallyachoicehastobemadebetweenLogitandProbitmodels,butthestatistical

similaritiesbetweenthetwomodelsmakesuchachoicedifficult.Gujarati(1988)

illustratedthatthelogisticandProbitformulationarequitecomparable.Itdoesnot

mattermuchwhichfunctionisusedexceptinthecasesofwherethedataare

concentratedinthetailsfollowingpoints.ForthisstudytheLogitmodelisselected,

thoughbothLogitandProbitmodelsmaygivethesameresult.Thelogisticfunctionis

usedbecauseitrepresentsacloseapproximationtothecumulativenormaldistribution
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andissimplertoworkwith.Moreover,asTrain,(1986)pointedoutalogisticdistribution

(Logit)hasgotadvantageovertheothersintheanalysisofdichotomousoutcome

variableinthatitisextremelyflexibleandeasilyusedfunction(model).

3.5.DefinitionofVariablesandHypothesis

Dependantvariable:Intheestimationoffactorsthataffectfarmer’sdecisiononadoption

ofuseofwheatrowplanting,thedependantvariableusedintheLogitmodelisthe

proportionoffarm areacoveredbywheatrow plantingtechnologyfrom thetotal

cultivatedwheatareawhichisavaluerangesfrom0to1orfrom0%-100%.

Independentvariablesandhypothesizedrelationship:Thevariablesthattendtoexplain

agivendependentvariablearesaidtobeexplanatoryorindependentvariables.The

independentvariableswereidentifiedfrom previoussimilarempiricalstudiesandthe

natureofthestudyarea.Thesevariablesareexpectedtoaffectfarmer’sadoptionofuse

ofwheatrowplantingandaredefinedasfollows:

1.Ageofahouseholdhead(HHAGE):Ageisacontinuousvariableandmeasuredin

years.It’soneofthefactorsthatdeterminedecisionmakingofapersonontheadoption

ofnewagriculturaltechnology.Olderfarmersmayhavemoreexperience,resource,or

authoritythatwouldallowthem morepossibilitiesfortryingnewtechnologies.Onthe

otherhand,itmaybethatyoungfarmersaremorelikelytoadoptnewtechnologies,

becausetheymayhavemoreschoolingthanolderfarmersandhavebeenexposedto

newideasandhencemorerisktakers.It’salsothat,advancedagedhouseholdheadsare

morereluctanttoacceptnewtechnologyandagriculturalproductionstylesthanyounger

householdheads(AssefaandGezahegn,2010).Thus,inthisstudy,ageofhousehold

headwashypothesizedtohavenegativerelationshipwithadoptionandintensityofuse

ofrowplantingonwheatproduction.

2.Sexofhouseholdhead(HHSEX):Thisvariablewasenteredthemodelasdummy

variableandexpectedtohaveapositiverelationshipwithadoptionandintensityofuseof

rowplantingtechnologyonwheatproduction.sexisabiologicalnatureofhumanbeingof

malenessorfemalenessoftheheadofthehouseholdandfoundtobeoneofthefactors

influencingadoptionofnewtechnologies.Duetomanysocio-culturalvaluesandnorms,

maleshavefreedom ofmobilityandparticipationindifferentextensionprogramsand
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consequentlyhavegreateraccesstoinformation.Therefore,itwashypothesizedthat

malefarmers’householdheadaremorelikelytoadoptnewtechnologythantheircounter

parts(Mesfin,2005).

3.Literacy(HHLITERACY):Inthisstudy,literacyweremeasuredasdummyvariableand

expectedtoinfluenceadoptionandintensityofuseofrowplantingtechnologyonwheat

productionpositively.Itisoftenassumedthatliteratefarmersarebetterabletoprocess

informationand searchforappropriatetechnologiesto alleviatetheirproduction

constraints.Nevertheless,itissignificanttoexaminetheroleliteracyplaysintechnology

adoptiondecisions(rowplantingtechnology).Adoptioncorrelatespositivelywithliteracy

(Getahunetal.,2000).

4.Credituse:Thisvariableistreatedasdummyvariable.Inthisstudy,itwas

hypothesizedtohavepositiverelationshipwithadoptionandintensityofuseofrow

plantingtechnologyonwheatproduction.Creditisanimportantsourceofcashwhich

improvefarmercapitalconstraintsandenablethemtobuyagriculturalinputs.According

toSimtoweetal.(2016)credithelpsfarmerstopurchaseinputssuchasimprovedseeds,

fertilizersandchemicalswhichareusedasinputforagriculturalproduction.Hence,the

amountofcreditreceivedhasdirectrelationshipwiththeadoptionofnewagricultural

technology.

6.Distancetothenearestmarket:Itwascontinuousvariableandmeasuredby

kilometerstakentoarrivenearestmarketcenterfromtherespondentresidency.Asthe

farmersareclosertothemarket,thehigherwillbethechanceofadoptingagricultural

technologybecausetheydonothavetotravellongdistancewiththeirproducetosell

henceincurnocostsontransportunlikethosethatarefarandhavebulkyandalotof

harvest.Ontheotherhand,thefurthestresidenceoffarmersfromnearestmarketisthe

highercostoftransportation,thelimitedaccesstoinputsandthelowertheoutputprice

andlessaccesstoinformationaboutthenew agriculturaltechnologythantheir

counterparts.Therefore,distancefrom thenearestmarketcenterishypothesizedto

influencenegativelythefarmers’decisiontoadoptimprovedagriculturaltechnology



32

(Kabuli,2005;andNamwataetal.,2010).Inthisstudy,itwasalsoexpectedtoinfluence

adoptionandintensityofuseofrowplantingtechnologyonwheatproductionnegatively.

7.Cultivatedfarmsize:Inthisstudy,it’stheamountofcultivatedfarmlandoperatedin

thesurveyyearmeasuredinhectareandiscontinuousvariable.Farmlandisakeyfactor

ofproductioninfarmingcommunity.Thelargefarm areaimpliesmoreresourceand

greatercapacitytoinvestinnew technologies,purchaseagriculturalinputsandan

increased readiness to take risk thatmayaffectadoption ofnew agricultural

technologies(Ellis,1992).Someofthestudiesshowedapositiveinfluenceofthefarm

sizeonadoptiondecisionoffarmhouseholds.Forinstance,Aleneetal.(2000)studied

determinantsofadoptionandintensityofuseofimprovedmaizevarietiesinthecentral

highlandsofEthiopiafoundasignificantpositiveeffectoffarm sizeontechnology

adoption.Therefore,thefarmerwhoownsrelativelymorecultivatedfarm landwas

hypothesizedtobemorelikelytoadoptnewtechnologiesandexpectedtoinfluence

adoptionandintensityofuseofrowplantingonwheatproductionpositively.

8.Participationintraining:Trainingisoneofthemeansbywhichfarmersacquirenew

knowledgeandskillonnewagriculturaltechnologyprovidedforthemandthenincreases

theprobabilityofadoptionofnewtechnology(wheatrowplanting).Itwasmeasuredby

thenumberoftimesthefarmerhasparticipatedintrainingofwheatrowplantinginlast

threeyears.Participationinagriculturaltraininginfluencefarmers’adoptionbehaviorof

newagriculturaltechnologyandintensityofitsusagepositively(Belay,2003).Inthis

study,itwasexpectedtoaffectadoptionandintensityofuseofrowplantingtechnology

onwheatproductionpositively.

Table2:Summaryofhypothesizedindependentvariablesandtheirexpectedsigns

Independent

variable

Variabledescription Measuremen

t

Expected

Sign

AgeofHHhead

Ageofthehouseholdhead,measuredin

years.
Continuous _
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SexofHHhead

Sexofthehouseholdhead,0formaleand

1forfemale.
Dummy

+

HHsize

Numberofhousehold/familymembers

wholiveunderthesamehousehold
Continuous +

Educationlevel

Educationleveloftheheadofthe

household
Continuous +

Farmlandsize Sizeofcropland,measuredinhectares

Continuous -

Oxenownership

Numberofoxenthehouseholdowned,

measuredinnumber

Continuous +

ExtensionContact NumberofDAvisitinayear Continuous +

Agriculturaltraining

Attendingthemodularskilltrainingat

FTC,0=participants,1=nonparticipants

Dummy +

Credituse useofthecredit1=Yes2=No Dummy +

Fertilizer

Application
Applicationoffertilizer1=yes2=no Dummy +

Cultivatedfarm

size

Cultivatedfarmlandsizeinnumber Continuous _
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Distancetothe

market

DistancetothenearestmarketinKilometer Continuous _

Soiltype Soiltype0=no 1=yes Dummy +

CHAPTERFOUR

4.RESULTANDDISCUSSION

4.1.DescriptiveResults

4.1.1.Householdcharacteristicsontechnologyadoption

Fromthisstudyoutofthetotalsample,maleheadedhouseholds’comprise79.6%while

femaleheadedhouseholdsmakethebalance20.4%.Thedatafurtherrevealedthat

54.42% sampledhouseholdscultivatedwheatrow plantingduringthestudyyear,

reflectingahighdegreeofadoptionofwheatrowplantingtechnologyinthestudyarea

(Table3).

Table3.Sexcharacteristicsofrespondentsintechnologyadoption

Sex

Adopters Non-adopters Total

No % No % No %
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Male 63 42.86 54 36.73 117 79.6

Female 13 11.56 13 8.84 30 20.4

Total

80 54.42 67 45.58 147 100

Sources:ownsurvey2018,result

4.1.2.Descriptivestatistics

Accordingtodescriptiveanalysis,somevariationswereobservedbetweenadoptersand

non-adopterofwheatrowplantingintermsofhouseholddemographiccharacteristics,

socio-economicandinstitutionalfactors(Table4and5).Thetwogroupsdiffertosome

extentintheirfarmexperience,levelofeducation,farmsize,accesstocredit,extension

contact,sex,Marketdistance,Soiltypeandparticipationintraining.Thestudyrevealed

thatadoptershavebettereducationalbackgroundthannonadopters.Intermsoffarm

experience,averagefarm experienceofadopterwasabout23.47yearswhilenon-

adopterscomprise20.3yearsoffarm experience.Averagefarm sizeofadopters'was

morethannon-adopters.Thelevelsofsignificanceforthosesignificantvariablesinclude

ageisat10%probabilitylevelwhereasfarm landsizeisat5%significancelevel.The

numberofoxen,soiltypeandFamilysizeavailablearesignificantat1% levelof

significance.Familysizeinthestudyareaislargewith8.3personsperhouseholdhaving

minimumvalueof1andmaximumof10(Table4).

Table4.Descriptivestatisticsforcontinuousexplanatoryvariables

Variables

Adopters(80) Non-adopters(67) Totalsample(147) t-value

Mean Stdvn Mean Stdvn. Mean Stdvn.

Age 41.5 12.8 47.1 12.6 42.1 12.87 1.82*
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Familysize 4.97 2.0 3.65 1.63 4.389 1.96 2.837***

Experience 23.47 9.89 20.3 6.89 23.5 9.05 1.606NS

Education 0.80 0.624 0.680 0.4 0.74 0.51 -0.384NS

Oxen 3.3 2.2 2.7 1.6 3.1 2 2.54***

Farmsize 6.14 3.82 3.62 3.664 5.02 3.944 2.308**

Marketdistance 8.32 17.7 8.9 17.9 8.3 17 -0.13NS

Extensioncontact 5.5 4.8 5.1 6.3 5.42 4.93 1.2NS

***,**and*significanceat1%,5%and10%levelsourceownsurveyresult,2018

Therespondentfarmerswererecorded asadoptersand non-adopterswith the

relationshipoftheexplanatorydummyvariables.Therewasnosignificantdifference

betweenadoptersand non-adoptersofwheatrow plantingtechnologiesonthe

explanatoryvariablesofsex,credituseandparticipationintraining(Table5).

Table5.Descriptiveanalyticalresultsfordiscreteexplanatoryvariables

Variables

Adopters Non-adopters Tot

al

Pearson

Category

No % No % No % 2

Sex Male 63 42 54 36.7

3

117 79.6 0.002NS

Female 17 11.5

6

13 8.84 30 20.4

Credit Yes 70 47.6 54 36.7

3

124 84.4 0.002NS

No 10 6.8 13 8.84 23 15.6
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Participation

intraining

Yes 61 34.1 5 2.7 66 44.9 1.02NS

No 19 54.8 62 8.4 81 55.1

Source:Ownsurvey,2018.***representssignificantat1%significancelevels.

4.1.3.Subplotlevelfactors

Operatedsubplots.subplotcharacteristicswhicharenon-significanceonwheatrow

plantingtechnologyadoptionaresoilfertility,slope,depthandsignificanceonwheatrow

plantingtechnologyadoptionissoiltypeat1%level.Fromthetotalobservedsubplots

84.4%isfertileandthebalanceisunfertile.Regardingsoilfertilityabout47.6%fromthe

fertileand8.84%from theunfertilesoilwasadopters.Similarlyinrelationtosoiltype

about68.02%ofsubplotswereredandthebalancewasothertype.About54.4%ofred

soiland0%ofothersoiltypeswasadopters(Table6).

Table6.Subplotlevelexplanatoryvariables

***Levelof

significant

at1%

Source:own

survey,

2018

4.2.The

model

resulton

determinantsofadoptionofwheatrowplantingtechnology

Plotcharacteristics Adopters Non

adopters

Total Pearson

2

% %

Soilfertility Fertile 47.6 36.73 84.4 0.002NS

Unfertile 6.8 8.84 15.6

Soiltype Red 54.4 13.60 68.02

23.325***

Others 0 47 31.98

Soildepth Deep 32.62 44.51 70.13 0.01NS

Shallow 3.9 18.97 29.87

Soilslope Flat 19.43 10.10 16.60 0.57NS

Sloppy 17.12 51.30 83.40
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Beforeenteringthevariablesintothemodel,themulticollinearityproblemswerechecked

intermsofVarianceInflationFactor(VIF)forcontinuousandcontingencycoefficientsfor

dummyanddiscretevariablesrespectively.

Asaruleofthethumb,whenthevariableshavingVIFvalueslessthanthecutoffvalue

(10)arebelievedtohavenomulticollinearityproblemsandthosewithVIFofabove10are

assumedtohaveamulticollinearityproblem.Therefore,since,inthisstudy,the

computationalresultsoftheVIFforcontinuousvariablesconfirmedthenon-existenceof

associationbetweenthevariablesandwereincludedinthemodel.

Outof13independentvariableswhichhadbeenexpectedtobesignificantlyrelated

withtheadoptionstatusofwheatrowplantingtechnology,fivevariableswerefound

statisticallysignificant(Table7).

Table7:Logisticestimatesoffactorsaffectingtheadoptionofwheatrow planting
technology

Variables

Coefficient

s
S.E

Wald

statistics Oddsratio

Significance

Level

AgeHH .277 .127 4.757 1.330 .057*

SexHH -2.113 1.832 1.330 .137 .24

Householdsize 5.243 2.536 4.274 .015 .039**

Farming

experience

-.139 .131 1.126 .886 .290

Educationlevel

HHH

.262 1.323 .0392 1.138 .843

CultivatedFarm

size

3.270 1.218 7.203 26.304 .007***

Oxenownership 1.596 .556 8.227 .203 .004***

Extension

contact

-2.201 1.825 1.851 .080 .160
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***,**and*significanceat1%,5%and10%levelsourceownsurveyresult,2018

Numberofobservation=147,

Probability>chi2=0.000,

Loglikelihood=-10.89and

PseudoR2=0.8925.Source:ownsurvey,2018analysisresult.

4.3.Discussionofthesignificantexplanatoryvariables

Thelogitmodelresultsusedtostudyfactorsinfluencingadoptionofwheatrow

plantingtechnologyinTable7.Amongthe13variablesusedinthemodel,5variables

weresignificantwithrespecttoadoptionofwheatrowplantingtechnologywithlessthan

10%oftheprobabilitylevel.ThesevariablesincludeAge,familysize,CultivatedFarmsize,

oxenownershipandSoiltypewhereastherest8explanatoryvariableswerefoundto

havenosignificantinfluenceontheadoption.Theeffectofthesignificantexplanatory

variablesonadoptionofwheatrowplantingtechnologyinthestudyareaisdiscussed

below:

Soiltype:Mostoftherespondentswithredsoilontheirfieldplantwheatseeds

throughtheapplicationofrowplantingmethodforthisTable7,Soiltypepositivelyand

significantlyinfluencedtheprobabilityofadoptionofwheatrowplantingtechnologyat

lessthan1%significantlevel.Theresultoflogitmodelinrelationtothisvariableshows

thatfarmerswhohaveredSoilfarmlandwheatrowplantingtechnologyaremorelikely

tobeadopterthanthosefarmerswhohaveothertypeofsoilfarm land.Othersoils

mostlyhaveagreattendencystickingitsparticleswhichmadeitverydifficultforhuman

Participationin

Training

-.034 .52 .421 .967 .516

Fertilizer

Application

-.162 .152 1.135 .879 .287

CreditUse .705 .592 1.418 2.023 0.234

Soiltype 2.353 .842 7.811 .0108 .005***

Distancetothe

market

.511 .596 .735 .596 .391
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movementattimeofworkanditisveryimpossibletodigrowlinesinordertoopen

furrowsfortheapplicationofrowplanting.theoddsratioinfavorofbeingadopter

increasebyafactorof.0108whenotherfactorsremainconstant.

OxenOwnership:Oxenownershippositivelyinfluencedtheprobabilityofadoptionof

wheatrowplantingtechnologyatlessthan1%significancelevel.Thisresultsuggests

that,thosefarmerswhoownedmoreoxenhavebetterchancetoadoptthetechnology

thanthosewhohaveownedsmallnumberofoxen.Wheatrowplantingtechnology

requiresawell-preparedsoilandreadymaderidgesthatfulfillstherecommendedrowto

rowsize.Therefore,farmersneedtoownatleastmorethanonepairofoxentoprepare

land.AccordingtoWorku(2016),theoddsratioforthenumberofoxenownedindicates

that,theoddsratioinfavorofadoptingthewheatrowplantingtechnologyincreasesbya

factorofoddsratiothenumberofoxenincreasesbyoneunit.

CultivatedFarm size:Thetotalfarm sizeownedbythefarm householdaffects

adoptionofwheatrow plantingtechnologypositivelyatasignificancelevelof1%.

Farmershavinglargefarm sizearemorelikelytoadoptthoseimprovedtechnologies.

Thisisduetothereasonthatfarmershavinglargesizeoffarmcouldmanagetheirfarm

properlyandcouldproducemoreproductandqualitystandardwheatgaintothemarket.

Otherthingheldconstant,theoddsratioinfavorofadoptingwheatrow planting

technologyincreasesbyafactorof26.304.

HouseholdSizeinAEwassignificantatlessthan5%probabilitylevelandpositivein

explainingthehouseholdadoptionstatus.Thisrevealsthatwhenhouseholdsize

increases,theprobabilityofthehouseholdbeingadopterofthetechnologywillincreases.

Otherstudiesalsoindicatedthatifotherfactorsareconstant,anincreaseofasingle

adultequivalentincreaseshouseholds’likelihoodofbeingadopterbyafactorof.015.

Thisindicatesthatthetechnologybeinglaborintensivetherebydemandingmore

householdlabor(Workuetal.,2016).

Ageofhouseholdhead:Theageofthehouseholdheadaffectsadoptionofwheat

rowplantingtechnologypositivelyatasignificancelevelof10%.Theroleofagein

explainingtechnologyadoptionissomewhatcontroversial.Itisusuallysaidthatolder

farmersareassumedtohavegainedknowledgeandexperienceovertimeandarebetter

abletoevaluatetechnologyinformationthanyoungerfarmers(Mignounaetal.,2011).
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Contrarytothis,asfarmersgrowolder,thereisanincreaseinriskaversionanda

decreasedinterestinlongterm investmentonnewtechnologythantheyoungestone

(Maucerietal.,2005).Ontheotherhand,youngerfarmersaretypicallylessrisk-averse

andaremorewillingtotrynewtechnologies

CHAPTERFIVE

5.SUMMARY,CONCLUSIONANDRECOMMENDATIONS

5.1.Summary

Thisstudyassessedthecurrentstatusofadoptionofwheatrowplantingandidentifies

factorsthatdeterminefarmers’decisiononadoptionofuseofwheatrowplanting.A
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multi-stagesamplingandproportionalallocationtechniqueswereusedtoobtainsample

respondents.Thus,thestudyusedaprimarydatacollectedthroughpretestedstructured

interviewschedulefrom randomlyselected147samplerespondentsfrom purposive

selected threeKebelesinHagermariamnakesem districtofNorthShewazone.

Furthermore,secondarydatafrom selecteddistrict,keble,publishedandunpublished

sourceswerereviewedforthisstudypurpose.Thestudieswereuseddescriptive

statistics,inferentialstatisticsandeconometricmodel(Logitmodel)forthedata

analyses.Inferentialstatisticswereusedtotestthesignificantrelationshipbetween

independentanddependentvariable.VIFwerealsousedtoassesstheexistenceofmulti

co-linearityproblemamongtheindependentvariables.Theresultofdescriptiveanalysis

hasshownthat54.42%ofsamplerespondentsareadoptersand45.58%arenon-

adoptersofwheatrowplantingduringthesurveyyearinstudyarea.From13explanatory

variablesincludedinthelogitmodel,fivevariableshadshownsignificantrelationshipwith

adoptionofuseofwheatrowplanting.Accordingly,Ageofhouseholdhead,household

size,Cultivatedfarmsize,OxenownershipandSoiltypewerefoundtohavepositiveand

significantinfluenceonadoptionofuseofwheatrowplantingtechnology.

5.2.Conclusions

WheathasassumeditsimportanceasamajorstaplefoodcropinEthiopianagriculture.

Expansionintheproductionofwheatcropstimulatedthroughtechnologicalchangeis

expectedtosupporthighercalorieintakeandimprovehouseholdsandnationalfood
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security.Itisunderstoodthatthereisenormouspotentialforfurtherproductivitygrowth

inwheatcropthroughtheadoptionofuseofrowplantingtechnologywhichisimportant

tomeetthegrowingdemandandfooddeficitparticularlyinEthiopiaspecificallyinthe

studyarea,hencereducepovertyandcountriesdependenceonwheatimportandthen

stimulateseconomicgrowthofthecountry.Regardlessofitscontribution,however,the

emphasisgivennationallytothesectorisstillrelativelylowcomparedtootherfoodcrops.

Asaresultofthis,institutionalsupportservice,severalhouseholdpersonal,demographic

andeconomicrelatedfactorsaffectedtheadoptionofuseofwheatrow planting

technologiesandconsequentlyproductionandproductivityofthesector.

5.3.Recommendations

Basedontheresearchfindings,thefollowingsignificantvariablesarerecommendedto

improvefarmers’adoptionandofuseofwheatrowplantingtechnology.Thestudyfind
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outthatOxenownershipaffectedsignificantlyandrelatedpositivelywiththeadoptionof

wheatrowplantingtechnology.Thepossessionofmoreoxenassiststhehouseholdsin

combatingtheshortfalloflaborrequirementsfromlandpreparationuptoplantingand

sowing.Ontheotherhand,familysizeandageofhouseholdheadofthewheatrow

plantingtechnologywasstronglyandpositivelyrelated.Decisionsandmeasuresneedto

beimplementedinordertomakethetechnologylaborextensivesincethestudyareais

knownbyitsdensepopulation;itisdifficulttoincreasehouseholdsizeasaresponse

againstthenewtechnology.Thus,thiscouldbedonethroughdesigningappropriate

agriculturaltoolsthatassist.Duringsowingseasoninordertofacilitatetheadoptionof

wheatrowplantingtechnology.Atlast,thestudyhadfoundSoiltypeasakeyfactorin

determiningtheadoptionofwheatrow plantingtechnology.Wheatrow planting

technologyrequires a well-prepared soiland readymade ridges thatfulfills the

recommendedrowtorowsize.
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