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Abstract

Maltbarleyisarecentlyintroducedindustrialcropfortheproductionofmalttobeverage

industriesandproducedinvariousareasofthecountry.Thisstudywasconductedin

HagermariamnaKesemandAngolelanaTeraareasNorthShewaZone,NorthernEthiopia;

in2018productionyearitsaim wastofindouttheDeterminethelevelofadoptionof

maltbarleytechnologiesandtostudyfactorsthataffecttheadoptionamongfarmersin

thestudyarea.Inordertoachievetheseobjectives,179ruralhouseholdswereselected

randomlyfollowingprobabilityproportionaltosamplesizetechnique.Thesample

householdswereinterviewedusinginterviewschedule.Bothprimaryandsecondarydata

wereused.Thedatawereanalyzedbyusingdescriptivestatisticslikemean,standard

deviation,percentagesandfrequencydistribution.Inferentialstatisticssuchast-testand

chi-square(x2)testswerealsousedtodescribecharacteristicsofadopterandnon

adopterhouseholds.Thesurveyresultshowsthatabout88.83%and11.17%ofsample

respondentswerefoundtobeadopterandnonadopterofmaltbarleytechnology

respectively.Abinarylogisticregressionmodelresultedinsixsignificantvariablesamong

14variables.Thesewereageofthehouseholdhead,farmingexperience,oxenownership,

participationinagriculturaltraininganddemonstrations,credituseandProfit.

Keywords:Adoption,Technology,MaltBarley,BinaryLogisticRegressionmodel.
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CHAPRETONE

INTRODUCTION

1.1.BackgroundoftheStudy

Agricultureisthebasisfortheentiresocioeconomicstructureandhasamajorinfluence

onallothereconomicsectorsofEthiopia(IBC,2007).Cropproductionhasanaverage

estimatedshareof60%inagriculturalvalueaddedproducts(MEDAC,2010).Despiteits

importance,lowproductivityandfragmentedsmallholderfarmingsystemcharacterizes

theEthiopianagriculture.Thereisayieldgapbetweenthepotentialandactualproduction

levelofvariouscropsinthecountry(CSA,2013

AcloserlookatoverthelastthreedecadesontheperformanceoftheEthiopian

agriculturerevealsthatithadnotbeenabletoproducesufficientquantityofproducesto

feedtherapidlygrowingpopulationandexperiencedrecurrentdroughtsthatclaimedthe

livesofthousandsofpeople.Oneoftheprincipalcausesoftheprevailingstructuralfood

deficitisthelowlevelutilizationofagriculturalinputs(MEDAC,2010).Consequently,the

generation,adaptationanddiffusionofagriculturaltechnologiesthatwouldenhance

productivityandproductionhasbeengiventopprioritybythegovernmentofEthiopia.

Theworlddomesticatedbarleysarecategorizedastwotypesbasedonthegrowing

seasonnamelylateandearlymaturingbarleys.Barleyisalsoclassifiedaseithersix-rows

(6R)ortwo-rows(2R),dependingonthephysicalarrangementofthekernelsontheplant.

Barleyisalsodescribedashulledorhulls-lessdependingonthepresenceofbeardsor

awnscoveringthekernels.Earlymaturedbarleysaretworowbarleysgrownmainlyinthe

shortrainyseason.Longmaturedbarleysareeithertwoorsixrowsgrowninthemain

rainyseason.Theadvantageoflongmaturingbarleyisbenefitfrom higheryieldsas

comparedwithearlymatured.Intermsofqualitytworowbarleyshavelowerprotein

contentthansixrowandsuitableformaltproduction(FAO,2009).Barleyisthefifth

cerealcropintermsofareacoveragegrowninvariousareasofEthiopianexttotef,

maize,sorghumandwheat.Itisproducedbymorethan4millionhouseholdsandcovers

morethanonemillionhectaresoffarmland(CSA,2011).

Maltbarleyisamongthemultitudecropsthathasreceivedgovernmentattention.
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Hence,Ethiopiahadnotmaltbarleylandraces,theintroductionofimprovedmaltbarley

technologiestosmallholderfarmersreceiveddueattentioninhighaltitudeareasof

Ethiopia.Itisgrownasacashcropinanumberofdevelopingcountriesandmaltisthe

secondlargestuseofbarley.Thepopularusesofmaltaretheproductionofalcoholic

beverages,bakeryandbabyfoodindustry.TheEthiopianmaltbarleymarketisfast-

growingat15-20% peryear,drivenbythecorrespondingmarketgrowthforbeer

(Tadesse,2011).

ThedomesticmarketpotentialofmaltbarleyinEthiopiaisexpectedtogrowfrom

58,000MTin2011to133,000MTin2016.Thiscancreateasignificantmarketpotential

forhighqualitydomesticproductofmaltbarleywhichisapertinentissueforbrewery

industry.Thedemandformaltandmaltbarleyisincreasingduetoimprovementof

productioncapacitiesoftheexistingbreweryfactories.Competitionofqualitystandards

ondomesticallyproducedandimportedmaltbarleygrainandmaltislowandunableto

offer.Brewersareimporting45%to60%oftheirmaltrequirements(Tadesse,2011and

USAID).Theproductionofmaltbarleystimulatestheruraleconomythroughmarket

linkageslikepurchasingoffertilizer,seed,chemicals,labor,etc.andsellingoftheir

produces.Thisshowsmaltbarleyisanimportantcashcropforresourcepoorfarmersin

areaswhereoptionsareverylimitedandmaltbarleyisoftentheonlypossiblecrop.The

combinedannualmaltbarleyconsumptionoftheexistingdomesticbrewerieshas

increasedduetoexpansionoftheirproductioncapacities.Thiswillbeincreasedmore

whenthenewlyestablishedfactoriesstartproduction.

Ethiopiahassuitableagro-ecologytoproducemaltbarleyandsustainthedomestic

demand.ItisthesecondmostimportantbarleyproducingcountryintheAfrican

continentnexttoAlgeria.ThetopbarleyproducerscountriesinAfricafortheyear2009

areAlgeriaandEthiopia,withaproductionof2.2millionand1.5milliontons,respectively

(FAO,2009).InAmhararegion,WestandEastGojam,NorthandSouthGondar,andAwi

zonesarethemajorpotentialproducersofmalt-barley.Mostofmaltbarleyisproduced

bysmallholder,NorthShoazones.Themostimportantmaltbarleyproducingareas

includeKumdengaye,SekoruandNefasambaKebeleofHagermariamnaKesem districts

andTenegego,TsegeredaandserityKebeleinAngolelanaTeradistrictsoffarmersin
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thehighlands.

Althoughanumberofworksontechnologyadoptiondecisionsandthefactorswhich

determinethemamongsmallholderfarmersinEthiopiahavebeendone,nosuchworks

weredevotedtothespecificcaseofmaltbarleytechnologiesinthestudyarea.This

studythenfocusedonassessingthefactorsaffectingadoptionofmaltbarleytechnology

productionpractices.Thestudyalsoinvestigatedprofitabilityofmaltbarleyascompared

tocompetingcropsgrowninthestudyarea.

1.2.StatementoftheProblem

Muchofthebarleyproducingareasarewellsuitedforproducingqualitymaltbarley

whichisimmenseinEthiopia.Also,provenmaltbarleyproductiontechnologiesincluding

improvedvarieties,recommendedagronomicandpestcontrolpracticesareabound.

Availablemaltbarleytechnologieshavealsobeendisseminatedmaltbarleyproducing

districts in the country.Maltbarley technology dissemination efforts,however,

concentratedinthehighlandsofHagermariamnaKesem andAngolelanaTeraareas.

Despitepastandcurrentmaltbarleyresearchanddevelopmentefforts,ahugegap

existsbetweenthenationalmaltandmaltbarleygraindemandandsupply.Forinstance,

thecountryimported53521tonsofmaltandmaltbarleyatacostof34millionUSDin

theyear2012.Maltbarleyproductionalsostillsuffersfromtraditionalfarmingpractices,

lowfertilizeruse,impropermanagementpracticeslikeweeding,croprotationsystem,

tillagepractices,etc.Thissituationhascausedlowproductivityofthecroptobefar

belowtheworldaverageofthepotentialwhichisabout1.4to1.6ton/ha(FAO,2009).The

improvementofmaltbarleydemandinthecountryforcedtoimportadditionalmalt

barleyandmaltfromabroad.Sofar,noenoughstudieshavebeenconductedtoidentify

theapparentmismatchbetweenthehugegapofmaltbarleygraindemandandsupply.

Amongothers,lowadoptionofmaltbarleytechnologiesonsmallholderfarmersis

believedtobeoneofthefactorsfortheobservedgap.Recently,withaviewofraising

maltbarleytechnologyadoptionamongsmallholderfarmers,anintensivemaltbarley

technologytransferefforthavebeenmadeinmaltbarleyproducingareasundera

collaborativeprojectpopularlyknownasmaltbarleyproductionimprovementproject.



4

Theprojectmadeavailableseveralmaltbarleyvarietiesalongwithimprovedproduction

practices.Farmerswerealsotrainedinimprovedmaltbarleyproductionpracticesand

encouragedtoadoptthetechnology.Thisstudy,therefore,conductedinthetarget

districtsofAngolelanaTeraareasandHagermariamnaKesem toidentifythefactors

affectingmaltbarleytechnologyadoption.

1.3.ObjectivesoftheStudy

Thegeneralobjectiveofthisstudyistoassessfactorsthataffectadoptionofmaltbarley

technologies.

Thespecificobjectivesareto:

•Determinethelevelofadoptionofmaltbarleytechnologies,

•Identifyfactorsinfluencingadoptionofmaltbarleytechnologies.

1.4.ResearchQuestions

Thisstudywillattempttoanswerthefollowingresearchquestions:

1.Whatistheextentofadoptionofmaltbarleyinthestudyarea?

2.Whatarethedeterminantsoftheadoptionofmaltbarleytechnologies?

3.Ismaltbarleyprofitableascomparedtoothercompetingcrops?

1.5.SignificanceoftheStudy

Inthelast35yearsvariousinterventionsintheareaofresearch,extensionand

marketinghavebeenmadetoincreasemaltbarleyproductionandproductivitythereby

meetmaltrequirementsoftheexpandingbreweryindustryofEthiopia.Despiteconcerted

efforts bypublic research and developmentorganizations,domestic maltgrain

productionisfarbelowthecurrentdemandlevels.Thiscalls,forexaminingtheadoption

decisionbehaviorofsmallholderfarmerswhoareresponsiblefortheproductionofthe

requiredbulkofmaltgrain.Thepreviousstudiesconductedontechnologyadoption

didn’tprovidetherelevantinformationregardingmaltbarleytechnologycomponentsasa

separatecrop.Theprofitabilityofmaltbarleycomparedtoothercompetentcropswas

notevaluatedinthepreviousfindings.Thisstudysuggestsalternativeapproachesfor

designingtechnologyadoptionstudiestomakethemusefulfordifferentactorsandfill
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suchgaps.Thestudyfurtherhelpstoevaluatetheprofitabilityofmaltbarleyfornew

producerstoperforminformeddecisionstoproducemaltbarley.

Thestudycanhavecontributionstoincreasethelevelofproductionandproductivityof

maltbarleygrainbygeneratinginformationonthefactorsaffectingtheadoptionofmalt

barleytechnologieswouldhelpresearch,extensionandotherdevelopmentpartnersto

makeinformeddecisionsinmaltbarleyresearchanddevelopment.Thiscouldfacilitate

allocationofresourcesforresearch,extensionanddevelopmentprogramstoimprove

capacityofresearchanddevelopmentprograms.Thisstudysuggestsalternative

approachesfordesigningtechnologyadoptionstudiestomakethemusefulfordifferent

actorsandfillsuchgaps.Thestudywillalsohelptomakeinformeddecisionsby

generatinginformationonthefactorsaffectingadoptionofmaltbarleytechnologiesto

research,extensionandotherdevelopmentpartnersinmaltbarleyresearchand

development.Thisfacilitatesallocationofresourcesforresearch,extensionand

developmentprogramstoimprovecapacityofresearchanddevelopmentprograms.The

outcomewillhelptoapplyappropriateadoptionofsimilaragriculturaltechnologies.

1.6.ScopeandLimitationoftheStudy

TheScopeofthisPaperistoAssessFactorsThatAffectAdoptionofMaltBarley

Technologiesinthestudyarea.Thestudywillfocusontoidentifyfactorsinfluencing

adoptionofmaltbarleytechnologiesandtodeterminethelevelofadoptionofmaltbarley

technologies.Studyofthisnatureisrepresentativesitesinthedistrictsandconsiders

maltbarleygrowerfarmersintheareatocollectsubstantialqualitativeandquantitative

informationforthestudy.

1.7.StructureofthePaper

Thispapercontainsfivechapters.Thenextchapterpresentsareview ofpertinent

literature,whilechapterthreediscussesthemethodologyofthestudy.Thefourthchapter

presentsthedataanalysisanddiscussionoftheresultsandChapterfivepresentsthe

conclusions.
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CHAPTERTWO

REVIEWOFRELATEDLITERATURE

2.1.DefinitionofMaltBarley

BarleyisthoughttohaveoriginatedintheFertileCrescentareaoftheNearEastfrom

thewildprogenitorHordeum spontaneum.Itisoneofthefirstcerealstohavebeen

domesticated,havingbeencultivatedformorethan10 000years,witharchaeological

evidenceofbarleycultivationinIranaslongagoas8 000BC.Theprimaryuseofbarley

atthattimewasinmakingalcoholicbeverages(e.g.barleywineinBabylonia,2800 BC).

BarleywaspartofthestapledietofthoselivinginancientEgypt,GreeceandChina.It

wasintroducedbyEuropeanstotheNew Worldinthesixteenthandseventeenth

centuries.Barleyisacool-seasoncropthatisadaptedtohighaltitudes.Itisgrownina

widerangeofagroclimaticregionsunderseveralproductionsystems.Ataltitudesof

about3000 maslorabove,itmaybetheonlycropgrownthatprovidesfood,beverages

andothernecessitiestomanymillionsofpeople.Barleygrowsbestonwell-drainedsoils

andcantoleratehigherlevelsofsoilsalinitythanmostothercrops.Foodbarleyis

commonlycultivatedinstressedareaswheresoilerosion,occasional,droughtorfrostlimitsthe

abilitytogrowothercrops(BerhanuBekele,FekaduAlemayehuandBerhaneLakew,2005).

Maltingbarley,however,requiresafavourableenvironmenttoproduceaplumpand
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mealygrain.Thediversityofbarleyecologiesishigh,withalargenumberoffolkvarieties

andtraditionalpracticesexistinginEthiopia,whichenablesthecroptobemore

adaptableinthehighlands(FekaduAlemayehu,BerhaneLakewandBerhanuBekele,

2002).In2005,barleywasgrowninmorethan100countriesworldwide,withtotalbarley

grainworldwideof138milliontonnefrom57millionhectare,withproductivitylevelsat

around2.4 t/ha.Thehighestcommercialyieldstendtocomefromcentralandnorthern

Europe.ThehighestproductivityisattainedinFrance(6.3 t/ha),whereasnational

productionisgreatestinRussia.Researchhasshownthatyieldsof10 t/hacanbe

obtainedunderintensivemanagement.Worldproductionofbarleyhasremainedstable

sincethe1970s.Consumptionhasalsoremainedstable.Worldtradeinbarleyhasbeen

around16milliontonne;thisismuchlessthanproduction,asmostofthecerealis

consumedlocally.BarleyholdsauniqueplaceinfarminginEthiopia,andvarioussources

agreethatithasbeenincultivationforatleastthepast5000yearsinthecountry.

BarleyisoneofthemajorcerealcropsgrowninEthiopia.Formillenniaithasbeen

supplyingthebasicnecessitiesoflife(food,feed,beveragesandroofthatching)formany

intheEthiopianhighlands.However,theever-increasinghumanandlivestockpopulations

areplacingincreasingpressureontheresourcesinhighlandenvironments.Improving

productivityandfoodsecurityintheseareashasbecomeimperative.AlthoughEthiopiais

acentreofdiversityforbarley,mostofthecountry’sfarmersstillobtainverylowyields

dueto acombination ofgenetic,environmentaland socioeconomicconstraints.

Researchhasbeenon-goingsince1955toaddresstheseconstraintsandimprovethe

livelihoodsoffarmersbyincreasingtheproductionandproductivityofbarley.Overthis

period,barleyresearchinEthiopia,withtheparticipationofallstakeholders,has

generatedappropriateproductiontechnologiesthathaveimprovedproduction,supplied

surplusproducetolocalmarketsandprovidedthemaltprocessingindustrywithgood

qualitymaltbarleygrain.However,maltbarleyproductioninEthiopiahasnotexpanded

asexpected,despitethepotentialofthecountrytogrowmaltingbarleyinboththequality

andquantityrequired.Maltbarleycouldserveasasourceofcashincomeandwould

helptosignificantlyimprovethelivelihoodsofhighlandfarmhouseholds.

Barleyisacool-seasoncropthatisadaptedtohighaltitudes.Itisgrowninawide
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rangeofagroclimaticregionsunderseveralproductionsystems.Ataltitudesofabout

3000 maslorabove,itmaybetheonlycropgrownthatprovidesfood,beveragesand

othernecessitiestomanymillionsofpeople.Barleygrowsbestonwell-drainedsoilsand

cantoleratehigherlevelsofsoilsalinitythanmostothercrops.Foodbarleyiscommonly

cultivatedinstressedareaswheresoilerosion,occasionaldroughtorfrostlimitsthe

abilitytogrowothercrops(BerhanuBekele,FekaduAlemayehuandBerhaneLakew,

2005).Maltingbarley,however,requiresafavourableenvironmenttoproduceaplump

andmealygrain.Thediversityofbarleyecologiesishigh,withalargenumberoffolk

varietiesandtraditionalpracticesexistinginEthiopia,whichenablesthecroptobemore

adaptableinthehighlands(FekaduAlemayehu,BerhaneLakewandBerhanuBekele,

2002).In2005,barleywasgrowninmorethan100countriesworldwide,withtotalbarley

grainworldwideof138milliontonnefrom57millionhectare,withproductivitylevelsat

around2.4 t/ha.Thehighestcommercialyieldstendtocomefromcentralandnorthern

Europe.

ThehighestproductivityisattainedinFrance(6.3 t/ha),whereasnationalproduction

isgreatestinRussia.Researchhasshownthatyieldsof10 t/hacanbeobtainedunder

intensivemanagement.Worldproductionofbarleyhasremainedstablesincethe1970s.

Consumptionhasalsoremainedstable.Worldtradeinbarleyhasbeenaround16million

tonne;thisismuchlessthanproduction,asmostofthecerealisconsumedlocally.

BarleyholdsauniqueplaceinfarminginEthiopia,andvarioussourcesagreethatithas

beenincultivationforatleastthepast5000yearsinthecountry.ThefirstEthiopiansto

haveevercultivatedbarleyarebelievedtobetheAgew people,inabout3000BC

(reviewedbyZemedeAsfaw,1996)

Maltisgerminatedcerealgrainsthathavebeendriedinaprocessknownas"malting".

Thegrainsaremadetogerminatebysoakinginwater,andarethenhaltedfrom

germinatingfurtherbydryingwithhotair.Maltinggrainsdevelopstheenzymesrequired

formodifying the grain'starches into various types ofsugar,including the

monosaccharideglucose,thedisaccharidemaltose,thedisaccharidemaltotriose,and

highersugarscalledmaltodextrines.Italsodevelopsotherenzymes,suchasproteases,

whichbreakdowntheproteinsinthegrainintoformsthatcanbeusedbyyeast.
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Dependingonwhenthemaltingprocessisstoppedonegetsapreferredstarchenzyme

ratioandpartlyconvertedstarchintofermentablesugars.Maltalsocontainssmall

amountsofothersugars,suchassucroseandfructose,whicharenotproductsofstarch

modificationbutwerealreadyinthegrain.Furtherconversiontofermentablesugarsis

achievedduringthemashingprocess.

Theterm "malt"referstoseveralproductsoftheprocess:thegrainstowhichthis

processhasbeenapplied,forexamplemaltedbarley;thesugar,heavyinmaltose,derived

fromsuchgrains,suchasthebaker'smaltusedinvariouscereals;oraproductbasedon

maltedmilk,similartoamaltedmilkshake(i.e.,"malts").

Maltingistheprocessofconvertingbarleyorothercerealgrainsintomalt,forusein

brewing,distilling,orinfoodsandtakesplaceinamalting,sometimescalledamalt

house,oramaltingfloor.Thecerealisspreadoutonthemaltingfloorinalayerof8to

12 cm(3to5inch)depth.Themaltingprocessstartswithdryingthegrainstomoisture

contentbelow14%,andthenstoringforaroundsixweekstoovercomeseeddormancy.

Whenready,thegrainisimmersedorsteepedinwatertwoorthreetimesovertwoor

threedaystoallowthegraintoabsorbmoistureandtostarttosprout.Whenthegrain

hasamoisturecontentofaround46%,itistransferredtothemaltingorgerminationfloor,

whereitisconstantlyturnedoverforaroundfivedayswhileitisair-dried.

Barley(Hordeum vulgare),amemberofthegrassfamily,isamajorcerealgrain

grownintemperateclimatesglobally.Itwasoneofthefirstcultivatedgrains,particularly

inEurasiaasearlyas10,000yearsago.Barleyhasbeenusedasanimalfodder,asa

sourceoffermentablematerialforbeerandcertaindistilledbeverages,andasa

componentofvarioushealthfoods.Itisusedinsoupsandstews,andinbarleybreadof

variouscultures.Barleygrainsarecommonlymadeintomaltinatraditionalandancient

methodofpreparation.2014,barleywasrankedfourthamonggrainsinquantity

produced(144milliontonnes)behindmaize,riceandwheat.

2.1.1Definitionofadoption/participation

Adoptionprocessisthechangethattakesplacewithinindividualwithregardstoan
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innovationfromthemomentthattheyfirstbecomeawareoftheinnovationtothefinal

decisiontouseitornot.However,asemphasizedbyRay(2001),adoptiondoesnot

necessarilyfollowthesuggestedstagesfrom awarenesstoadoption;trialmaynotbe

alwayspracticedbyfarmerstoadoptnewtechnology.Farmersmayadoptthenew

technologybypassingthetrialstage.Insomecases,particularlywithenvironmental

innovations,farmersmayholdawarenessandknowledgebutbecauseofotherfactors

affectingthedecisionmakingprocess,adoptionmaynotoccur.

Theadoptionisadecision-makingprocess,inwhichanindividualgoesthrougha

numberofmentalstagesbeforemakingafinaldecisiontoadoptaninnovation.Decision-

makingprocessistheprocessthroughwhichanindividualpassesfromfirstknowledge

ofaninnovation,toforminganattitudetowardaninnovation,toadecisiontoadoptor

reject,toimplementationofnewidea,andtoconfirmationofthedecision(Ray,2001).

Therateofadoptionisdefinedasthepercentageoffarmerswhohaveadoptedagiven

technology.Theintensityofadoptionisdefinedasthelevelofadoptionofagiven

technology.Thenumberofhectaresplantedwithimprovedseed(alsotestedasthe

percentageofeachfarmplantedtoimprovedseed)ortheamountofinputappliedper

hectarewouldbereferredtoastheintensityofadoptionoftherespectivetechnologies

(Nkonyaetal.,1997).

Technologyisassumedtomeananew,scientificallyderived,oftencomplexinput

suppliedtofarmersbyorganizationswithdeeptechnicalexpertise.NeillandLeepoint

outthatthemajorityofexistingliteratureonagriculturaltechnologyadoptionisfocused

onGreenRevolution(GR)technologiessuchasirrigation,fertilizeruse,andtheadoption

patternsofhigh-yieldvariety(HYV)seeds.DuetothedevelopmentprocessofHYVand

theinputsrequiredtomakethem productive,studiesexaminingHYVadoptionlookat

veryadvancedformsoftechnology;HYVseedsareoftentheproductofintensive

laboratoryresearch,andwhentheyaretargetedtofarmerstheyarebundledwithother

technologyinputssuchaschemicalfertilizers,pesticidesandextensiveirrigation

becausethesearenecessaryfortheHYVseedstoperform asdesigned.Becauseso

manystudiesofagriculturaltechnologyadoptionanddiffusionfocusonHYVandother
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GRinputs,theirfindingsareconcentratedona“high-tech”definitionofagricultural

technology.

However,theassociationbetweenmostagriculturaltechnologyadoptionliterature

and“hightechnology”inputsisincidental;itjustsohappensthatatthispointintime,

mostagriculturaltechnologies being measured are scientifically advanced.This

coincidenceshouldnotobstructthepointthatatechnologyissimplytheapplicationof

scientificknowledgeforacertainend.

Aprojectoratechniquecanstillbeconsideredatechnologyevenifthescienceis

manystepsremovedfrom theeventualimplementer.Forexample,aprojectwhere

extensionworkersencouragefarmerstorotatelegumesintotheirplantingcyclesisquite

“low-tech,”butthechemistrybehindtheprocessofnitrogenfixationisextensiveand

elaborate.Therearemanylessonsandbestpracticesthatcanbegleanedfromexisting

studiesiftechnologyislookedatinbroaderterms.GershonandUmalidefinetechnology

as“…afactorthatchangestheproductionfunctionandregardingwhichthereexists

someuncertainty,whetherperceivedorobjective(orboth).Theuncertaintydiminishes

overtimethroughtheacquisitionofexperienceandinformation,andtheproduction

functionitselfmaychangeasadoptersbecomemoreefficientintheapplicationofthe

technology.Adoptionisadecisiontouseandimplementanewideaortechnology.

2.1.2.TechnologicalChangeandAgriculturalDevelopment

Agriculturaltechnologyreferstoinnovationsofnew ideas,methods,practices

ortechniquesofproductionthatprovidethemeansofachievingsustainedincrease

infarmproductivity(Abate,1989).Despitevariousattemptstotransformagricultureby
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thedevelopingcountries,thesectorhasstillremainedinitstraditionalstate.Thereason

behindthelow levelofagriculturaldevelopmentisintrovertedpoliciesfollowedby

thegovernmentsofthesecountriesovertheyears.Developmentstrategies ofthe

1950sandearly1960salsogaveprioritytopromotetheindustrialsectorforwhich

agriculturewasneglected.Therapidpopulationgrowth,ontheone hand,and the

wideninggapbetweenthedemandforandthesupplyoffoodproduction,onthe

other,hasbroughtanimpetusforagriculturetoreceiveincreasedattentioninthe

late1960s. Therefore,inordertoreapthebenefitsthatagriculturecanprovideto

themassoftheruralpoorinparticularandtothenationaldevelopmentatlarge,itwas

necessarytotransform thetraditionalagricultureintoaproductivesector(Shultze,

1964)termedas"gettingagriculturemoving."Agriculturaltransformation,therefore,

requiresappropriatepublicpolicyintervention(Yotopoulos,1967)soastogenerate

thesurplusproduce.Oneofthebasicfactorsinthetransformationofagricultureis

technologicalchange.MosherandBarret(2006)emphasizedthatnew technology

adoptionand diffusionaloneisnotenoughto getagriculturemovingand thus

changesintheinstitutional,infrastructural,andculturalfactorsmustoccurinthe

processoftransformation.Mostoftheagriculturaldevelopmentassistanceinthe

1960swaspredicated on theassumptionthatthewideagriculturalproductivitygap

betweenthedevelopedandthelessdevelopedcountriescouldbeattributedtothelow

leveloftechnologyapplication,bywhatwerethenperceived,asirrationaltraditionbound

peasantfarmersinthelatter(HayamiandRuttan,1971).Agriculturaldevelopment

assistanceinthe1960sand1970swastherefore,conceptualized within a dualistic

theoryofdevelopmentwhichperceivedthesolutiontotheproblemoflowagricultural

productivityasdependingonthedirecttransferofmodernagriculturaltechnologiesfrom

thedevelopedcountriestothelistdevelopedcountries.Thisapproach,asencapsulated

intheGreenRevolutionofthelate1960sandearly1970s,broughttremendous

yield increases among many resource-rich farmers in Asia and LatinAmerica

(ChambersandGhildyal,1985).

2.2.EmpiricalStudiesonFactorsAffectingTechnologyAdoption

TheareadevotedtobarleyproductioninEthiopiaoverthepast25yearshasfluctuated.
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Itwasaround0.8 millionhectareinthelate1970s,androsetomorethan1 million

hectareinthelate1980s.Itthendeclinedandremainedbetween0.8and0.9 million

hectareuntilthebeginningofthethirdmillennium.Theproductionofbarley,by-and-large,

hasbeenbelow1 milliontonneperyearformostofthepast25years,exceptduringthe

yearswhentheareaunderbarleyincreasedabove1 millionhectare.Agricultural

technologyadoptionhaslongbeenofinteresttosocialscientistbecauseofits

importanceinincreasingproductionandproductivityofcrops.Indevelopingcountries,

adoptionstudiesstartedaboutfourdecadesagofollowingtheGreenRevolutionin

Asiancountries.Sincethen,severalstudieshavebeenundertakeninAsiaandLatin

Americatoassesstherate,intensityanddeterminantsofadoption.Economicanalysis

oftechnologyadoptionhasalsosoughttoexplaintechnologyadoptionbehaviorin

relation to household specific characteristics,householdresource endowments,

asymmetricinformation,riskanduncertainty,institutionalrelatedfactors,availability

ofagriculturalinput,andpoorinfrastructure(Uaieneetal.,2009)

DebreBerhanAgriculturalResearchCentreFollowingthereleaseofthefirstbarley

variety,‘Misrach’,byDebreBerhanAgriculturalResearchCentre,demonstrationsof

growingfoodbarleyhavebeenconductednearAnkober,Asagirt,DebreBerhanZuriaand

Tarmabersincethe1999croppingseason.Thedemonstrationswereconductedinboth

intheBelg(shortrainyseason)aswellastheMeher(longrainyseason).TheBelg

demonstrationswereconductedinthevicinityofAnkober,AsagirtandMezezo,areas

knownfortheirhigherBelgproductionintermsofbothareacultivatedandproductivity.

DemonstrationsofbarleycultivationhavealsobeenconductedintheAnkoberareas

duringtheMeherseason,inadditiontothepreviouslymentionedMeherseason

producingareas.Fielddayswereconductedinalltheseareasandfarmersgavetheir

opinionsaboutthetechnology.Theyindicatedthat‘Misrach’hashighproductivity,high

tilleringcapacity,weedsuppressingquality,goodcapacitytowithstandhaildamage,and

anearlymaturingpotentialenablingthegraintoavoidearlyrainshowersandfrost

damage.Moreoveritiswhiteincolour,whichfetchesagoodmarketprice.The

demonstrationswereconductedsuchthattheimprovedmethodandthetraditional

farmingmethodsandtherelativeperformancesofthevarietiescouldeasilybecompared.
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The improved methodsincluded differentvarieties(‘Misrach’and ‘Shege’),seed

applicationrate(125 kg/ha),fertilizerapplicationrate(41/46N/P),onehandweedingat

25–30daysafteremergence,ploughingtwoorthreetimes,anddifferentsowingdates

(aroundmidJune).Thetraditionalfarmingmethodinvolvedtheuseoflocalvarieties

withoutfertilizersandwithnoweeding.Theresultsofthedemonstrationsshowedthat

theimprovedvariety,‘Misrach’,anditsproductionpackageproducedhigheryields.

‘Misrach’,withitspackage,gaveameangrainyieldof2800 kg/ha,while‘Shege’,withits

package,andthelocalcheckgavemeangrainyieldsof2199 kg/haand1625 kg/ha,

respectively.Apartialbudgetanalysisshowedthat‘Misrach’anditsproductionmethod

gaveamarginalrateofreturnof68.3%,while‘Shege’withitspackageofproduction

inputswasfoundtobenoteconomicallyviable.Intheirevaluationofthetechnologiesthe

farmersstatedthat‘Misrach’fitswellinthefarmingsystemoftheAnkoberareas,and

thatitcanbeusedforBelgseasonproductionbecauseofitsrelativelyearlymaturity,

whichmeansthatitmissesthedangersofhailinJulyandAugust.In2000,theresultsof

thedemonstrationsshowedthattheimprovedvariety‘Misrach’anditsproduction

packagegavehigheryields.‘Misrach’withitsproductionpackagegaveameangrainyield

of3142 kg/ha.

Agriculturaltechnologyadoptionhaslongbeenofinteresttosocialscientistbecause

ofitsimportanceinincreasingproductionandproductivityofcrops.Indeveloping

countries,adoptionstudiesstartedaboutfourdecadesagofollowingtheGreen

RevolutioninAsiancountries.Sincethen,severalstudieshavebeenundertakeninAsia

andLatinAmericatoassesstherate,intensityanddeterminantsofadoption.Mostof

thesestudiesfocusedontheAsiancountrieswheretheGreenRevolutiontookplaceand

wassuccessful.

Amorerecentstrandofliteraturehasincludedsociallearningandnetworksinthe

categoriesoffactorsinfluencingagriculturaltechnologyadoption(Uaieneetal.,2009).

Someotherstudiesclassifythesefactorsintodifferentcategories.Forinstance,Akudugu

etal.(2012)groupedthedeterminantofagriculturaltechnologyadoptionintothree

categoriesnamely;economic,socialand institutionalfactors.Empiricalliterature

indicatesmanycategoriesforgroupingdeterminantsofagriculturaltechnologyadoption.
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However,thereisnocleardistinguishingfeaturebetweenvariablesineachcategory.

Categorizationisdonetosuitthecurrenttechnologybeinginvestigated,thelocationwere

thetechnologyisused,andtheresearcher’spreference,oreventosuitclientneeds

(Bonabana-Wabbi,2002).Thisstudywasreviewingtheresentstudiesonfactors

determiningadoptionofagriculturaltechnologybycategorizingthem intohousehold

specificfactors,economicrelatedfactors,andinstitutionalfactors.Basedonthis

classificationacriticalreview wasdoneoneachfactor(variables)how itaffects

agriculturaltechnologyadoptionamongfarminghouseholds.

2.2.1.HouseholdSpecificFactors

Theageofthefarmerplaysanimportantroleintheadoptionofnewagricultural

technologies.However,theeffectofageontheadoptionofnewtechnologyissomewhat

ambiguous.Ontheonehand,somestudiessuggeststhatasfarmersgetolderthey

becomemoreconservativeandlessopentonewideas.Ontheotherhand,itisalso

arguedthattheygainmoreexperienceandtheyaremoreabletoevaluatethebenefitsof

newtechnologies(Johannesetal.,2010).Forexample,Simtoweetal.(2016)foundthat

ageofhouseholdheadpositivelyaffectadoptionofimprovedvarieties.Theeffectis

thoughttostem from accumulatedknowledgeandexperienceoffarmingsystems

obtainedfromyearsofobservationandexperimentingwithvarioustechnologies.

adoptionindevelopingcountryissexofhouseholdhead.Ithasbeeninvestigatedfora

longtimeinagriculturalproductionandtechnologyadoption.Moststudyshowmixed

evidenceregardingthedifferentrolesmenandwomenplayintechnologyadoption.For

instance,Solomonetal.(2014)ontheirstudyfoundthatsexhaspositiveeffectonthe

adoptionoffertilizerandimprovedse Contrarytothis,agehasalsobeenfoundto

benegativelycorrelatedwithadoptiondecisions.Berihunetal.(2014)havereported

thatagewasnegativelyaffectingadoptionofnewtechnologies.Olderfarmers,perhaps

becauseofinvestingseveralyearsinaparticularpractice,maynotwanttojeopardizeit

bytryingoutacompletelynewmethod.Similarly,farmers’perceptionthattechnology

developmentandthesubsequentbenefits,requirealotoftimetorealize,canreduce

theirinterestinthenew technologybecauseoffarmers’advancedage,andthe
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possibility of not living long enough to enjoy it (Caswell et al.,2001).

Moreover,Tolosa(2014)onhisstudyonfactorslimitingadoptionofwheatrowplanting

technologyinEthiopiaandHailu(2008)reportedthatasageincreases,farmhouseholds

wouldbecomereluctantandconservativeinadoptingnewtechnologiesanddoprefer

theirindigenousone.Anotherfactorthataffectsagriculturaltechnologyedvarietyin

Ethiopia.AnotherstudybyGilbertetal.(2002)hadshownapositivesignificanteffectof

sexonfertilizeruseinMalawi.Theyexplainedthatintheirstudydistrict,lettingfemales

tobeahouseholdheadisnotyetwelldevelopedandrecognized.Consequently

femaleheadedhouseholdsmostlyarethosewhoarewidowedanddivorced.Insuch

instances,besidetheculturalfactors,theirprobabilityofadoptingnew agricultural

technologybecomesnegligible.

Theobservedpatternsoftechnologyadoptionarealsotypicallyinfluencedby

educationlevelofhouseholdheads.Educationisthoughttocreateafavorablemental

attitudefortheacceptanceofnew practicesespeciallyofinformation-intensiveand

management-intensivepracticesandreducetheamountofcomplexityperceivedina

technologyadoptionandincreasetechnologyadoption(Caswelletal.,2001).For

instance,Wangare(2007)andYonas(2014)studdedonimpactofrowplantingofteff

croponruralhouseholdincomeinEthiopiaandAleneetal.(2000)onadoptionand

intensityofuseofimprovedmaizevarietiesinthecentralhighlandsofEthiopiareported

thepositiveeffectofeducationonadoption.Theyexplainedthatmoreeducatedfarmers

areabletoaccessinformationonagiventechnologyandunderstandandassesthe

attributesofthattechnologycomparedtononeducatedfarmers.

Anotherimportantfactorwhichaffectsagriculturaltechnologyadoptionislabor.The

effectoflaboravailabilityontechnologyadoptiondiffersdependingonwhetherthearea

targetedwiththetechnologyhasanetlaborshortageornetlaborsurplusorwhetherthe

proposedtechnologyislabor-savingorlabor-intensive.Higherlaborsupplyisassociated

withhigherratesofadoptionoflabor-intensivetechnologies.Ontheotherhand,thedual

natureofoff-farm laborpossibilitiesbutcanalsoreducetheavailabilityoflaborand

therebydecreasethelikelihoodofadoptinghigh-labortechnologies(Leeetal.,2001).

Laborbottlenecks,resultingfromhigherlaborrequirementsthatnewtechnologiesoften
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introduce,andseasonalpeaksthatmayoverlapwithotheragriculturalactivities,arealso

anotherimportantconstraintstotechnologyadoption(Meinzen-Dicketal.,2002).

Tadele(2016),Abrhaley(2016)andYonas(2014)werereportedthat,probabilityof

farmerstoadoptandthelevelofadoptionofrowplantingtechnologyarepositively

affectedbyfamilylabor.Theyexplainedthat,rowplantingtechnologyislabourintensive

andhencethehouseholdwithrelativelyhighlaboravailabilityusesthetechnologieson

theirfarmplotsbetterthanothers.

2.2.2.InstitutionalFactors

Themajoroptionforincreasedadoptionoftechnologyistoovercometheincome/

capitalconstraintthroughincreasedcreditprovision(Mkandawire,1993).Accessto

credittakescognizanceoffarmers’accesstosourcesofcredittofinancetheexpenses

relatingtotheadoptionofnew innovations.Itboostsfarmers’readinesstoadopt

technologicalinnovations.Forexample,Berihunetal.(2014)ontheirstudyonadoption

decisionofchemicalfertilizerandHYVfoundthat,accesstocreditaffectstechnology

adoptionpositivelyandisonebestoptionwherebysmallholderscouldbeinstigatedin

diversifyingtheireconomicbase.Asaliquidityfactor,themorefarmershaveaccessto

credit,themorelikelytoadoptagriculturaltechnologiesthatcouldpossiblyincreasecrop

yield.

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

al.(2016)andBeyan(2016)wherereportedthepositiveinfluenceofcreditavailabilityon

technologyadoption.

2.2.3.EconomicRelatedFactors

Theuseofnewagriculturaltechnologyisdirectlyorindirectlyrelatedwiththelevelof

incomeofthefarmhouseholds.Thedirectrelationismostofthetimeduetothebetter

purchasingpowerofthehigherincomehouseholdsandinducesanimprovedaccessto

technologiesavailable.Richfarmersareusuallyobservedasthefirstmoverstotrynew
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technologiesandbetterrisktakingbehaviorintechnologyuptake.Incontrary,poor

farmers are usuallycharacterized bytheirslow movementtowards trying new

technologies.Thisismainlyduetofeartofailtoharvestloweryieldthanbasicrequired

amountfortheirsubsistence.Therefore,participationinoff-farm activateisoneofthe

mechanismbywhichfarmeralleviatetheirincomeconstraintbecauseitisimportantin

financingpurchasedfarminputsandhiringlabor(Mwaniaetal.,1989).

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

influenceofoff-farmactivitiesontechnologyadoptiondecisionoffarmhouseholds.They

arguedthatincomefrom off-farm activitysupportfarmerstoeasilyaffordagricultural

inputcosts;andthesefarmersaremostlyexposedtonewandupdatedinformationsince

theymovefromonetowntoanotherandcontactedwithdifferentpeoplewithdifferent

background.

2.3.BasicConceptsandTheoreticalFoundationofTechnologyAdoption

Thevastmajorityoftheworld’spoorlivesinruralareasandisengagedinagriculture,

andthereforeactivitiesdesignedtoaddressthevulnerabilityoftheseruralpoorareoften

gearedtowardimprovingagriculturalpracticesasameansofincreasingproductivity,

efficiencyand,ultimately,income.Governments,NGOs,aidagenciesandextension

workershavelongknownthatthesuccessofanyprojectdepends,inpart,onwhether

farmersadopttheofferedtechnologiesand,iftheydo,whetherthosefarmersadoptthe

technologiesinanidealcombinationandfortheproscribedlengthoftimeneededto

producedesignedresults.Researchershaveconducteddecades’worthofsurveysand

analysesaroundtheworldinanattempttounderstandtheadoptiondecisionsof

individualfarmersandthediffusionpatternsamongcommunitiesoffarmersandrural

poor.Byunderstandinghow farmersandcommunitiesdecidewhethertoadopta

technology,aidprofessionalscanrefinetheiragriculturaltechnologyoutreachprojectsto

addresstheconsciousandsubconsciousconcernsoftargetedcommunities,and

increasetheprobabilitythatfarmerswillbewillingandabletoparticipateinproject

activities.

Agriculturaltechnologyplaysanimportantroleineconomicdevelopmentofone
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countrybyboostingtheproductionandproductivityofthesectors.Adoptionand

diffusionofthesetechnologiesaretwo interrelated concepts.Manyresearchers

belongingtodifferentdisciplineshavedefinedthetwoconceptsinrelationtotheirown

fields.Adoptioncommonlyreferstothedecisiontouseanewtechnologyorpracticeby

farmersonaregularbasis.Furthermore,BahadurandSiegfried(2004)definedadoption

asamentalprocessthroughwhichanindividualpassesfrom hearingaboutan

innovationtoitsadoptionthatfollowsawareness,interest,evaluation,trial,andadoption

stages.Itcanbeconsideredavariablerepresentingbehavioralchangesthatfarmers

undergoinacceptingnewideasandinnovationsinagricultureanticipatingsomepositive

impactsofthoseideasandinnovations.Withregardtotherelationshipoftechnological

attributeswithfarmers’adoptiondecision,Rogers(1995)identifiedfivecharacteristicsof

agriculturalinnovations,whichareimportantinadoptionstudies.

2.4.ParadigmsonAgriculturalTechnologyAdoption

Theliteratureonagriculturaltechnologyadoptionisvastandsomewhatdifficultto

summarizecompactly.Arecentstrandofliteraturefocusesonsocialnetworksand

learning.Forinstance,BandieraandRasul(2006)lookedatsocialnetworksand

technologyadoptioninNorthernMozambiqueandfoundthattheprobabilityofadoption

ishigheramongstfarmerswhoreporteddiscussingaboutnewtechnologieswithothers.

Morerecently,literatureonagriculturaltechnologyadoptionhasalsofocusedonthe

effectofsociallearningonadoptiondecisions.Thebasicmotivationbehindthisliterature

istheideathatafarmerinavillageobservesthebehaviorofneighboringfarmers,

includingtheirexperimentationwithnewtechnologyandthenfarmerupdateshispriors

concerningthetechnologywhichmayincreasehisprobabilityofadoptingthenew

technologyinthesubsequentyear.Moreover,therearetwoimportantassumptions

aboutthenatureofsociallearninginthisstory.First,eachfarmerreceivesinformationon

theoutcomesofexperimentsfromeveryotherfarmerinthevillage.Second,eachfarmer
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observesotherfarmersexperimentswithnolossofinformation.Applyingthismodelto

highyieldingvarieties(HYV)adoptioninIndia,FosterandRosenzweig(1995)foundthat

initiallyfarmersmaynotadoptanewtechnologybecauseofimperfectknowledgeabout

managementofthenewtechnology;however,adoptioneventuallyoccursduetoown

experienceandneighbors'experience.Overallevidencesuggeststhatnetworkeffectsare

importantforindividualdecisions,andthat,intheparticularcontextofagricultural

innovations,farmersshareinformationandlearnfromeachother.

Toexplainthemajoradoptionbehaviorsanddeterminantsoftechnologyadoptionthe

literatureisthensynthesizedintothreeparadigmsoftechnologyadoptionnamely

innovation-diffusionmodel,theadoptionperceptionandtheeconomicconstraints

models.

Theinnovation-diffusionmodel,followingfromtheworkofRogers(1995)holdsthat

accesstoinformationaboutaninnovationisthekeyfactordeterminingadoption

decisions.Theappropriatenessoftheinnovationistakenasgiven,andtheproblemof

technologyadoptionisreducedtocommunicatinginformationonthetechnologytothe

potentialendusers.Byemphasizingtheuseofextensionandlocalopinionleadersorby

theuseofexperimentstationvisitsandon-farmtrialsthe'skeptic'non-adopterscanbe

shownthatitisrationaltoadopt.Themodelassumesthatatechnologyistransferred

fromitssourcetotheend-usersthroughagentmedium.Inaddition,themodelassumes

thatthetechnologyistechnicallyandculturallyappropriatebuttheproblemofadoption

isoneofasymmetricinformationandveryhighsearch cost(Shampine,1998).The

importantissuewithrespecttothismodelisthattechnologyisappropriateforuse

providedthatitisnothinderedbythelackofeffectiveformalandorinformal

communicationmethods.Emanatingfrom thepioneeringworkofHayamiandRuttan

(1971)theeconomicconstraintsmodelorfactorendowmentmodel,assumesthatthe

distributionofresourceendowmentsamongpotentialusersinacountryorregion

determinesthepatternoftechnologicaladoption.Themodelalsocontendsthatinput

fixityintheshortrun,suchasaccesstocredit,land,labororothercriticalinputslimits

productionflexibilityandconditionsoftechnologyadoptiondecisionsbyfarmers

(Shampine,1998).
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2.5.ConceptualFrameworkofAgriculturalTechnologyAdoption

Adoptionofnewandimprovedagriculturaltechnologiescanonlybeeffectivewhen

therightconditionsfortheirsuccessfulimplementationareinplace.Farmersfacemany

complexchallengesinadoptionandscalingoutofagriculturalandnaturalresource

managementtechnologiesandpractices(Shiferaw etal.,2009).Contextspecific

empiricalunderstandingoffactorsaffectinghousehold decisionisimportantfor

promotionandscalingupofadoptionofproductivityenhancingtechnologies(Bewket,

2007).Researchershavearguedthatnumerousfactorscanaffectthefarmer’sdecision

toadoptagriculturaltechnologies(Yuetal.,2010).Basedontheoreticalandempirical

reviewsoftheliteratureontechnologyadoptionvariousfactorsthatinfluencetechnology

adoptionandintensityofusecanbeidentifiedandgroupedintothefollowingfourbroad

categories.

(1)Factorsrelatedtofarmerscharacteristics;(2)factorsrelatedtotechnological

attributes;(3)factorrelatedtoinstitutionandmarkets;and(4)economicrelatedfactors.

Thefactorsrelatedtothecharacteristicsoffarmersincludesex,age,laboravailability

andliteracy.Betterendowmentofhumancapitalandactivelaborforceinthefamily

increasesfarmers’probabilityofadoptionofnewagriculturaltechnologiesbecauseof

investmentcapacityand theabilityto takeriskswhenexperimentingwithnew

technologies.Improvedtechnologieshavedifferentlabourrequirements,hencelabor

endowmentmatters.Forinstance,higherlaborsupplyisassociatedwithadoptionof

labor-intensivetechnologies.Literacyisalsoanotherimportanthumancapitalthat

encouragesfarmerstoexperimentinnew agriculturaltechnologies,henceincrease

adoptionofthetechnologies.Thefactorsrelatedtotheattributesofthetechnology

includetheindividual’sperceptiontowardsthenewtechnologywithrespecttoitsrelative

advantage,compatibility,complexity,trialabilityandobservability.Generally,technologies

perceivedpositivelybyfarmersaremorelikelytobeadopted.

Theinstitutionalfactorsincludecredituses,distancetothenearestmarket,and

availabilityofimprovedseed,membershipinsocialassociation,agriculturaltrainingand

extensioncontact.Thelikelihoodthatafarmerwilladoptandcontinueuseanagricultural



22

technologyisrelatedtothecredituse,frequencyofextensioncontactandparticipationin

agriculturaltraining,especiallyfortechnicallycomplextechnologies.Creditimproves

farmer’sfinancialconstraintsforpurchasingdifferentagriculturalinputs.Inaddition,

Extensioncontactandtrainingprovidesupdateinformation,technicalskillandenhances

farmers’awarenesstowardsthenewtechnologies,hencemotivatesthemtoadoptthe

technologies.Newtechnologiesoftenrequirerepeatedandconsistentuseofnewinputs

suchasimprovedseedthatincreaseadoptionofagriculturaltechnologies.Moreover,

Farmerswhoparticipatedmoreinsocialassociationhavebetterinformationaboutnew

technologies;henceraisetheirlikelihoodofadoptionofthetechnologies.

Economicrelatedfactorsincludecultivatedfarm size,livestockownershipandoff-

farmincomewhichtheirbetterendowmentincreasefarmers’probabilityofadoptionof

newagriculturaltechnologiesbecauseofinvestmentcapacity.Livestockownershipand

offfarmactivityimprovefarmer’sfinancialcapitalforpurchasingproductivityenhancing

inputsandallowsfarmerstoinvestinnewtechnologies.Ontheotherhand,farmerswith

largecultivatedfarm landaregoodcandidatesforinvestinginscaledependent

technologiesandalsoincreasefarmer’sadoptionandexperimentingwithriskyornew

technologies.However,practicalexperiencesandobservationsoftherealityhaveshown

thatonefactormayenhanceadoptionofonetechnologyinonespecificareaforcertain

periodoftimeandmaycreatehindranceforotherlocations.Thedirectionanddegreeof

impactofthefactorsarenotuniform andtheimpactvariesdependingonthetypeof

technologyandconditionsofareaswherethetechnologyistobeintroduced.Becauseof

thisreason,itisdifficulttodevelopaoneandunifiedadoptionmodelintechnology

adoptionprocessforallspecificlocations.Hence,theconceptualframeworkpresented

intheFigure-1belowshowsthemostimportantfactorsexpectedtoinfluenceadoption

andintensityofuseofwheatrowplantingtechnologies.Thearrowsindicatedinthe

conceptualframeworkshowstheexpectedrelationshipbetweenthevariables.
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CHAPTERTHREE

RESEARCHMETHODOLOGY

Thischapterstartswithabriefdescriptionofthestudyarea,AngolelanaTeraand

HagermariamnaKesemdistrictfollowedbysourcesandmethodsofdatacollectedfor

thestudy.Besides,descriptionsofdataanalysismethodsthatareusedtoaddress

researchobjectivesarebrieflydiscussedstepbystep.

3.1.DescriptionoftheStudyArea
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AngolelanaTeradistrict:AngolelanaTera isoneofthe19districtslocatedinNorth

Shewa zone.Thedistricthasanestimatedtotalpopulationof97062ofwhom 49813

weremenand47254werewomen(CSA,2017).Theagro-ecologyofthedistrict

compriseshighland(86.7%),mid-altitude(9.7%),andlowland(3.567%)areas.Agricultural

productioninEthiopiaspecificallyinthestudyareaisgood.Toimprovethetraditional

agriculturalpractice,theMinistryofAgriculture(MoA)throughRegionalBureauof

Agriculture(RBoA)hasbeenmadeutmosteffortsviadisseminationofimproved

agriculturaltechnologieslikerowplantingandmatenefef(blacksoil)technologyonbarley

productionin2012allovertheregions.

HagereMariamnakesem district:isoneofthe24districtsofNorthShewaZonein

NorthernEthiopia.Thedistrictissubdividedinto20kebeles(smalladministrativeunits).

Agricultureisthemainstayofpeopleinthedistrict.AgroecologicallytheWoreda(district)

categorizedintomiddlealtitude(Woinadega)38.87%,highaltitude(Dega)32.05%,

lowland(kola)14.18%,andfrostyweather(wurech)14.9%,itissuitablefordiverse

agriculturalproduction.Cropandlivestockproductionarethemajorsourcesofincomein

thedistrict.Thetotalareaofthedistrictis67772.9hectareandoutofwhichthetotal

22780 hectarelandisusedforannualcropproduction,2050.5 hectareiscoedby

permanentcrops,1828.36hectareiscoveredbyforest,and4976.5hectareisusedfor

otherpurposessuchasgrazing.Outof12871totalpopulation,9788(76.05%)aremale

andremaining3083(23.95%)arefema
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3.2.DataCollectionMethods

Bothprimaryandsecondarydatawereusedtoattainthestatedobjectives.A

structuredquestionnairewasusedtocollectprimarydatafromsamplefarmerswiththe

helpofavailableliterature,guidancefromthesubjectspecialistsinthearea,andofficials

ofagriculturalextensionandresearchpersonnel.Theresponseratewasgoodandall

respondentswerecooperating.ThedatawerecollectedduringthefiscalyearofApril

2018.Thecollecteddatawerearrangedintocodingsheetandinsertedintocomputer

statisticalsoftwareSPSS/PCandanalyzedusingappropriatestatisticaltechniques.

Secondarydatausedfordescribingthestudyareawerecollectedfrom eachdistrict

kebeleofficesofagriculture.

3.3.SamplingTechniquesandSampleSize

Thestudyemployedpurposiveselectionofadistrictinanattempttoidentifyasuitable

locationwheremaltbarleyproductiontechnologiesofextensioneffortshavebeen

intensivelyconducted.AngolelanaTera andHagermariamnaKesem districtswere

identifiedasthefocuslocationsforthestudy.Thesedistrictsrepresentthemajormalt

barleygrowingareaswhereimprovedvarietiesarebeginningtobeadoptedbyfarmers.

Followingidentificationofthedistricts,apurposivelysamplingprocedurewasused,to

identifykebelesandrepresentativesamplehouseholds.

First,ruralkebelesinthestudyareasweregroupedintohighandlowbarleyproducing

areasbasedonareadevotedtobarleyandmaltbarleyproduction.Thenatotalofsix

kebelesfrom thosedistrictswerepurposivelyselectedfrom highbarleyproducing

kebeles.Second,usingasamplingframethatcontainslistsofhouseholdsineachofthe

selectedkebeles;samplehouseholdheadswererandomlyselectedbasedonprobability

ofproportionaltosamplesize.Itwasdoneusingsecondaryinformationofsampling

frameconstitutedallbarleygrowingfarmersintherespectiveidentifiedkebelesfromthe

districtsandkebelesofficesofagriculture.Asaresult,thesurveywasadministeredand

datawerecollectedandanalyzedon179respondents.Accordingly,thenumberof

respondentsineachselectedruralkebelewasasshownintheTable1.Thesamplesize

wasdeterminedbyfollowingaformuladevelopedbyYemane(1967).Theformulais:
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= =170 (1)n=
N

1+N()e2

1021

1+1021( )0.072

Wherenisthesamplesizeforthestudy,Nisthepopulationofinterestwhichis1021,e

istheprecisionlevelwhichis0.07inthisstudy.Thesamplesizefromeachkebeleswas

determinedbasedontheirproportiontototalshareofhouseholdsresidingineach

kebeles.adding5%forapossibilityofun-returnedquestionnaires,thesamplesizewillbe

179(170+170x0.05=179).Finallyoutofthetotalsamplesize(179),159respondents

wouldbeAdoptersandtheremainingsamplerespondents,20,wouldbeNon-adopters.

Table1NumberofrespondentsfromeachselectedKebele

Kebele/pa HHnumber TotalSampledistribution

Male Female Number

Kumedengaye 55 4 19

Nefaseamba 65 5 23

Sekoru 68 6 25

Tenegego 240 8 35

Tsegereda 265 10 37

Serity 290 12 40

Total 976 45 179

Source:Kebeleofficesofagriculture

3.4.MethodofDataAnalysis

Thedatawasanalyzedwiththehelpofdescriptivestatisticaltoolslike,andmean,

percentages,standarddeviation,maximumandminimum.Theinferentialstatisticsliket-

test(helptoseedifferencebetweenhouseholdsinrelationtoindependentvariables)and
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x2testswereadministeredtoseetheinfluenceofindependentvariablesonthe

dependentvariable.Tofindoutthesignificantindependentvariables,binarylogistic

regressioneconometricmodelwasappliedsincetheindependentvariablehasbinary

outcomes.

3.4.1.ModelSpecification

Oneofthepurposesofthisstudyistoassessthefactorsthataffecttheadoptionofmalt

barleytechnology.Thedependentvariableinthiscasetakesadichotomousvariable,

whichtakeavalueofzerofornonadopters’householdsandonefortheadopters’ones.

Whenoneormoreoftheindependentvariablesinaregressionmodelarebinary,we

canrepresentthemasdummyvariablesandproceedtoanalyze.Binarymodelsassume

thathouseholdsbelongtoeitheroftwoalternativesandthatdependsontheir

characteristics.Thus,onepurposeofaqualitativechoicemodelistodeterminethe

probabilitythatahouseholdwhofallinoneofeitheralternatives(inthisstudythe

alternativeswereadoptionandnonadoption).

TheProbitandLogitmodelsarecommonlyusedmodelsinadoptionstudies.

However,theProbitprobabilitymodelisassociatedwiththecumulativenormal

probabilityfunction.Whereas,theLogitmodelassumescumulativelogisticprobability

distribution.Theadvantageofthesemodelsoverthelinearprobabilitymodelisthatthe

probabilitiesareboundbetween0and1.Moreover,theybestfittothenon-linear

relationshipbetweentheprobabilitiesandtheindependentvariables;thatisonewhich

approacheszeroatslowerandslowerratesasanindependentvariable(Xi)getssmaller

andapproachesoneatslowerandslowerratesasXigetslarge(Train,1986).

UsuallyachoicehastobemadebetweenLogitandProbitmodels,butthe

statisticalsimilaritiesbetweenthetwomodelsmakesuchachoicedifficult.Gujarati

(1988)illustratedthatthelogisticandProbitformulationarequitecomparable.Itdoes

notmattermuchwhichfunctionisusedexceptinthecasesofwherethedataare

concentratedinthetailsfollowingpoints.ForthisstudytheLogitmodelisselected,

thoughbothLogitandProbitmodelsmaygivethesameresult.Thelogisticfunctionis

usedbecauseitrepresentsacloseapproximationtothecumulativenormaldistribution

andissimplertoworkwith.Moreover,asTrain,(1986)pointedoutalogisticdistribution
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(Logit)hasgotadvantageovertheothersintheanalysisofdichotomousoutcome

variableinthatitisextremelyflexibleandeasilyusedfunction(model).

3.5.DefinitionofVariablesandHypothesis

dependentvariableisadoptionofmalt-barleytechnologymeasuredinadoptionindex.

Differentempiricalstudieswouldexpressedadoptioninratio,index,percentageorlog

form dependingonthepurposeofthestudy.Inthisstudy,adoptionofmalt-barley

technologywouldbetakenasadependentvariable.

Independentvariablesandhypothesizedrelationship:Thevariablesthattendtoexplain

agivendependentvariablearesaidtobeexplanatoryorindependentvariables.The

independentvariableswereidentifiedfrom previoussimilarempiricalstudiesandthe

natureofthestudyarea.Thesevariablesareexpectedtoaffectfarmer’sadoptionofmalt

barleyandaredefinedasfollows:

1.Sexofhouseholdhead:Itreferstoabiologicalnatureofhumanbeingofmalenessor

femalenessoftheheadofthehouseholdhavingabinaryvalue.

2.Ageofthehouseholdhead:Itisacontinuousvariablemeasuredinyearsalongwith

hypothesizedasafactorforagiventechnologytoadoptit.

3.Educationalstatusofhouseholdhead:Itisacategoricalvariablerepresentedasno

education,primary,secondaryandtertiarylevelofthehouseholdheads.Theoretically

educationincreasestheprobabilitythathousehold’sadoptionoftechnologies.Itwas

thereforeexpectedtoinfluenceadoptionofmalt-barleytechnologypositively.

4.Totalfamilysize:Sizeoffamilyisacontinuousvariablemeasuredinnumbersof

memberswhoarelivingwithinthefamilyandhypothesizedthatiffarmershavelarge

familysizemayadoptthetechnologybetterthansmallfamilysize.

5.Landholding:Thesizeoflandholdingofrespondentsmeasuredinhectare

representedasacontinuousvariable.Thesizeofthelandholdingofthehouseholdisan

importantvariableinfluencingthedecisionofadoptionwhetherafarmeradoptmalt-
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barleyornot.Itwas,hypothesizedthatasthesizeofthelandincreases,thefarmeradopt

agiventechnologywasexpectedtoincrease.

6.Numberofoxenowned:Itisacontinuousvariablethatreferstothenumberofoxen

therespondentsownedmeasuredintropicallivestockunit.Itisthemostimportant

factortocultivatethelandofmaltbarleytechnology.Ifframershavemorenumberof

oxen,theycancultivateandproducemalt-barleyandinfluenceadoptionpositively.

7.Accesstocredit:Thisisadummyvariablethattakesthevalueof1ifthehouseholdis

accessibletocreditand0otherwise.Creditisconsideredasanimportantsourceof

investmentandhouseholdswhohavebetteraccesstocreditcanhavebetteradoption

decision.However,smallholderfarmersarenotaffordableunlesstheyaresupported

withloans.Hence,creditwashypothesizedaspositiveinfluentialfactorstowards

adoptionofmalt-barelytechnology.

8Frequencyofextensioncontact:Inthisstudy,itismeasure bynumberofcontact

betweenextensionagentandfarmersperyear..Empiricalresultsrevealed that

extension contact has an influence on farm households’adoption of new

technology(Hailu,2008).

9.Distanceofhouseholds’residencetothemarket:Distanceisacontinuousvariable

measuredinhoursandreferstoplaceofthefarmer'shousefromthemarket.Proximity

ofthemarketfromtheirresidencedeterminesfortheirinputtopurchaseandselltheir

produce.Itwastherefore,hypothesizedthatasthefarmerisclosertothemarket,the

higherwillbethechancetoadoptthetechnology.Italsoenablesfarmerstoaccessmore

informationatthemarketplace.

10.Participationintraining:Trainingisoneofthemeansbywhichfarmersacquirenew

knowledgeandskill.Itisadummyvariablewhichparticipationintrainingisexpectedto

positivelyinfluenceinadoptionofmalt-barleytechnology.
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Table.2.Summaryofhypothesizedindependentvariablesandtheirexpectedsigns

Independentvariable Variabledescription Measuremen

t

Expecte

dSign

Sex Sexofthehousehold

head,0=F1=M

Dummy 0

Age Ageofthehousehold

head,measuredinyears.

Continuous -

Education EducationleveloftheHH

head,measuredin

Number.

Continuous +

Familysize Familymemberlivingina

house,measuredin

Number.

Continuous +

Experience Experienceinmaltbarley

production,measuredin

years.

Continuous +

Attitudes Attitudeonmaltbarley

technologies,1=yes0=

no

Dummy +

Groupparticipation TheHHHparticipatedin

socialgroups,1=yes0=

no

Dummy +

Extensioncontact Noofextensioncontacts

ofHHH,measuredin

Number.

Continuous +

Marketdistance Thedistanceofmarketin

Km,measuredin

Number

Continuous +

.Farmsize Thetotalsizeoffarmin

ha,measuredinNumber.

Continuous +

Oxen Numberofoxen

available,measuredin

Number.

Continuous +

Soilfertility Ifthesoilisfertile,1=yes, Dummy +
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0=no

Credituse Useofcredit,1=yes0=

no

Dummy _

Soiltype Soiltype,1=yes,0=no Dummy +

Profitearned Theprofitgenerated

frommaltbarley

Number +

CHAPTERFOUR

RESULTANDDISCUSSION

4.1.DescriptiveResults

4.1.1Householdcharacteristicsontechnologyadoption

From thisstudyoutofthetotalsample,maleheadedhouseholds’comprise79.3%

whilefemaleheadedhouseholdsmakethebalance20.67%.Thedatafurtherrevealed

that88.83%sampledhouseholdscultivatedmaltbarleyduringthestudyyear,reflectinga

highdegreeofadoptionofmaltbarleytechnologyinthestudyarea(Table3).

Table3.Sexcharacteristicsofrespondentsintechnologyadoption.

Sex

Adopters Non-adopters Total

No % No % No %

Male 126 70.39 16 8.9 142 79.33

Female 33 18.43 4 2.2 37 20.67

Total 159 88.83 20 11.17 179 100

Sources:ownsurvey2018,result

ThedistributionofsamplehouseholdinlevelofeducationisgivenbyTable4.

Literacyratesaregenerallyhighandover80%ofthehouseholdshasaccessedtoformal

education.

Thereexistssignificantdifferenceamongmaltbarleytechnologyadoptersandnon-
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adoptersinsomeofthehypothesizedvariablesaffectingmaltbarleytechnology

adoptionandintensityofuse.Thelevelsofsignificanceforthosesignificantvariables

includeageat10%probabilitylevelwhereasfarmingexperienceat5%significancelevel.

ThenumberofoxenandProfitearnedavailableissignificantat1%levelofsignificance.

Familysizeinthestudyareaislargewith8.3personsperhouseholdhavingminimum

valueof2andmaximumof10(Table4).

Table4.Socioeconomiccharacteristicsofrespondentsonmaltbarleyadoption

Variables
Adopters(159) Non-

adopters(20)
Total
sample(179)

t-value

Mean Stdvn Mea
n

Stdvn. Mean Stddevn.

Age 41.5 12.8 47.1 12.6 42.1 12.87 1.82*
Familysize 8.2 3.5 9.3 3.53 8.3 3.51 1.34NS
Experience 3.3 14.8 4.3 13.6 34.4 15 2.4**
Education 1.18 0.659 1.05 0.848 1.2 0.68 -0.74NS
Oxen 3.3 2.2 2.7 1.6 3.1 2 2.54***
Farmsize 2.61 1.78 2.8 1.78 3.3 1.7 -0.54NS
Marketdistance 8.32 17.7 8.9 17.9 8.3 17 -0.13NS

Extension
contact

5.5 4.8 5.1 6.3 5.42 4.93 1.2NS

Profit 19627 20187 7404 9402 18335 19.6 2.59***

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

Therespondentfarmerswererecordedasadoptersandnon-adopterswiththe

relationshipoftheexplanatorydummyvariables.Therewasnosignificantdifference

betweenadoptersandnon-adoptersofmaltbarleytechnologiesontheexplanatory

variablesofsex,Groupparticipationand Attitudeonmaltbarleytechnologies.onthe

otherhandparticipationintrainingandcredituseareat1%significancelevels.(Table5)

Table5.Distributionofhouseholdsbycategoricalvariables
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Variables Category

Adopters Non-adopters Total Pearson

No % No % No %

Sex Male 126 70.4 16 8.9 142 79.3 0.002NS

Female 33 18.4 4 2.2 37 20.7
CreditUse Yes 157 87.7 19 10.61 176 98.3 21.362**

*No 2 1.1 1 0.5 3 1.7

participatio
n
intraining

No 98 54.8 15 8.4 113 63.2

22.325**

*

Yes 148 82.7 8 4.5 156 87.15

No 11 6.15 12 6.7 23 12.85

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

4.1.2.Subplotlevelfactors

Subplotcharacteristicswhicharenon-significanceonmaltbarleytechnologyadoption

aresoilfertilityandsoiltype.Fromthetotalobservedsubplots70.13%isfertileandthe

balanceisunfertile.Regardingsoilfertilityabout25.62%fromthefertileand44.71%from

theunfertilesoilwasadopters.Similarlyinrelationtosoiltypeabout16.6%ofsubplots

wereredandthebalancewasothertype.About6.6%ofredsoiland32.1%ofothersoil

typeswasadopters(Table6).

Table6.Subplotlevelexplanatoryvariables

Plotcharacteristics Adopters Non
adopters

Total Pearson

X2

% %
Soilfertility Fertile 25.62 44.51 70.13 0.01NS

Unfertile 10.90 18.97 29.87

Soiltype Red 6.50 10.10 16.60 0.57NS

Others 32.10 51.30 83.40

***,**and*Levelofsignificantat1%,5%and10%Source:ownsurvey,2018

4.2.Themodelresultondeterminantsofadoptionmaltbarleytechnology

Beforeenteringthevariablesintothemodel,themulticollinearityproblemswere

checkedintermsofVarianceInflationFactor(VIF)forcontinuousandcontingency
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coefficientsfordummyanddiscretevariablesrespectivelyhavenomulticollinearity

problemsandthosewithVIFofabove10areassumedtohaveamulticollinearity

problem.Therefore,since,inthisstudy,thecomputationalresultsoftheVIFfor

continuousvariablesconfirmedthenon-existenceofassociationbetweenthevariables

andwereincludedinthemodel.

Outof14independentvariableswhichhadbeenexpectedtobesignificantlyrelated

withtheadoptionstatusofmaltbarleytechnology,sixvariableswerefoundstatistically

significant(Table7).

Table7:Logisticestimatesoffactorsaffectingtheadoptionofmaltbarleytechnology

Variables
Coefficient
s
(B)

S.E
Wald
statistics Oddsratio

Significance
Level

AgeHH .277 .127 4.757 1.330 .076*
SexHH -.162 .152 1.135 .879 .287
Householdsize
(AE)

.251 .432 1.221 .354 .135

Farming
experience

.349 .153 5.226 1.418 .022**

Educationlevel
HHH

.262 1.323 .0392 1.138 .843

CultivatedFarm
size

.262 .212 1.524 1.300 .217

Oxenownership 3.270 1.218 7.203 26.304 .006***
Extensioncontact -.034 .052 .421 .967 .516



36

Participationin
Training

-2.353 .842 7.811 .0108 .005***

Soilfertility -.162 .152 1.135 .879 .287
CreditUse -2.353 .842 7.811 .0108 .004***
SoilType .262 .212 1.524 1.300 .217
Distancetothe
market

-.019 .045 .182 .981 .670

Profit 2.570 1.654 2.415 23.304 .008***
***,**and*significanceat1%,5%and10%levelrespectively.

Numberofobservation=179,

Probability>chi2=0.000,

Loglikelihood=-54.125and

PseudoR2=0.7374.Source:ownsurvey,2018analysisresult.

Thelogitmodelresultsusedtostudyfactorsinfluencingadoptionofmaltbarley

techneologyinTable7.Amongthe14variablesusedinthemodel,6variableswere

significantwithrespecttoadoptionofmaltbarleytechnologywithlessthan10%ofthe

probabilitylevel.ThesevariablesincludeAge,Farmingexperience,Participationin

Training,oxenownership,CreditUse,Profit,whereastherest8explanatoryvariableswere

foundtohavenosignificantinfluenceontheadoption.Theeffectofthesignificant

explanatoryvariablesonadoptionofmaltbarleytechnologyinthestudyareais

discussedbelow:

OxenOwnership:Oxenownershippositivelyinfluencedtheprobabilityofadoptionofmalt

barleytechnologyatless1%significancelevel.Thisresultsuggeststhat,thosefarmers

whoownedmoreoxenhavebetterchancetoadoptthetechnologythanthosewhohave

ownedsmallnumberofoxen.Farmersneedtoownatleastonepairofoxentoprepare

land.Otherthingsbeingheldthesame,theoddsratioof26.304forthenumberofoxen

ownedindicatesthat,theoddsratioinfavorofadoptingthemaltbarleytechnology

increasesbyafactorof26.304asthenumberofoxenincreasesbyoneunit.According

toYishak(2005),farmersneedtoownatleastonepairofoxentobeabletopreparetheir

landwelltherebyboostheirproductionandproductivity.

ParticipationinAgriculturalTraining:Itwasfoundthatexposuretoinformationin

relationtoparticipatinginagriculturaltrainingandattendingdemonstrationhadpositively

andsignificantlyinfluencedtheprobabilityofadoptionofmaltbarleytechnologyatless
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than1%significantlevel.Theresultoflogitmodelinrelationtothisvariableshowsthat

farmerswhohaveopportunitytoparticipatetrainingandattenddemonstrationofmalt

barleytechnologyaremorelikelytobeadopterthanthosefarmerswhohavenosimilar

opportunity.Inanotherwords,theresultindicatesthatfarmerswhoareexposedto

formalextensioninformationhaveahigherprobabilitytowardsadoptionthanthosewith

lessexposure.Whenfarmerspracticallyobserveanewpracticetheycanweighthe

advantageanddisadvantagesofthenewtechnology.Thiscanfacilitateadoptionand

helpsthemtoimplementthenewtechnologyproperly.Otherthingheldconstant,the

oddsratioinfavorofadoptingmaltbarleytechnologyincreasesbyafactorof0.0108.

ThisresultgoesalongwiththestudydonebyYishak(2005).

Credituse

Credithasbeenfoundtoboostadoptionofnew agriculturaltechnologiesamong

smallholderfarmerindevelopingcountrieslikeEthiopia(AduneaDinkuDissasa,2017).It

wasbelievedthatcreditisusedtopromotetheadoptionofriskytechnologiesthrough

relaxationoftheliquidityconstraintsaswellasthroughtheboostingofhouseholds’risk

bearingability.Thisisbecausewithanoptionofborrowing,ahouseholdcandoaway

withriskreducingbutinefficientincomediversificationstrategiesandconcentrateon

moreriskybutefficientinvestments(SimtoweandZeller,2006).AsindicatedintheTable

5,amongsamplehouseholdheads,98.3%(176)ofthem obtainedandusedthecredit

andtheremaining1.7%(3)havenotreceivedandusedthecredit.Thisshowsthat

majorityofsamplerespondentsusedthecreditinthestudyarea..Thismaybedueto

highavailabilityofcreditsupplyinstitutionandhighfarmer’sawarenesstowardscredit

usesinthedistrict.Withrespecttocreditusesoffarmersintheadoptioncategories,

adopters,87.7%andnon-adopters,10.61%ofhighadoptershavereceivedthecredit.

Theresultofchi-square-test(χ2=21.362***)thereisahighsignificantdifference

betweenadoptioncategorieswithrespecttocredituses.

Profitability:Theactualandexpectedprofitabilityofmaltbarleyinthestudyareaaffects

theadoption positivelyattheprobabilityof1%levelofsignificance.Itisresultedas

proposedinthehypothesis.Hencemaltbarleyisanalternativecashcropforthose

farmershavinglimitedaccess,theprofitabilityofmaltbarleyisimportantsignificant

variableforsustainableproduction.Studiesconductedbydifferentindividualsand
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institutionsprovidesimilarresults(Florinaetal.,2011andCIMMYT,1998).

CHAPTERFIVE
SUMMARY,CONCLUSIONANDRECOMMENDATIONS

5.1.Summary

Thisstudyassessedthecurrentstatusofadoptionofmaltbarleytechnologyand

identifiesfactorsthatdeterminefarmers’decisiononadoptionofmaltbarleytechnology.

Two-stagesamplingandproportionalallocationtechniqueswereusedtoobtainsample
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respondents.Thus,thestudyusedaprimarydatacollectedthroughpretestedstructured

interviewschedulefromrandomlyselected179samplerespondentsfrom purposively

selectedsixKebelesinAngolelanaTera andHagermariamnaKesem districtofNorth

Showazone.Furthermore,secondarydata from eachdistrictkebeleofficesof

agriculture,publishedandunpublishedsourceswerereviewedforthisstudypurpose.The

studieswereuseddescriptivestatistics,inferentialstatisticsandeconometricmodel

(logitmodel)forthedataanalyses.Inferentialstatisticswereusedtotestthesignificant

relationshipbetweenindependentanddependentvariable.

VIFwerealsousedtoassesstheexistenceofmultico-linearityproblemamongthe

independentvariables.Theresultofdescriptiveanalysishasshownthat88.83%of

samplerespondentsareadoptersand11.83% arenon-adoptersofmaltbarley

technologyduringthesurveyyearinstudyarea.Butthereisavariationamongadopters

ofmaltbarley.From14explanatoryvariablesincludedinthelogitmodelsixvariableshad

shownsignificantrelationshipwithadoption.Accordingly,AgeofHousehold,Farming

experience,credituse,ParticipationinmaltbarleyTraining,OxenownershipandProfit

werefoundtohavepositiveandsignificantinfluenceonadoptionofmaltbarley

technology.

5.2.Conclusions

Theproductionofmaltbarleytechnologiesinthestudyareaareinfluencedbythe

constraintsoflimitedaccesstotherequiredproductioninputavailabilitybothatthe

requiredtimeandinamount.Themajorproductioninputsrequiredbythefarmers
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includeherbicides,improvedseeds,laborandfertilizer.Themostseriousproduction

constraintraisedbymostofmaltbarleygrowerswaslackofaccesstoselltheircrop

produceswithreasonableprice.Basedonthelogitmodelanalysisthemainfactors

affectingmaltbarleytechnologyadoption areAgeofHousehold,profitabilityofmalt

barley,Farmingexperience,Participationinmaltbarleytechnology,Oxenownershipand

credituse.Respondentslivingfarfrommarketcenterofdistrictormainmarketsoldtheir

maltbarleyproducestocooperativesforbeerproductionwithrelativemoderateprice

andlocalcollectorswithsmallsellingpriceanddidn’tgettheexpectedmarketpricedue

totransportationaccessandlackofpackanimalstotransfertheirproducefrom

productionareatothemarket.

5.3.Recommendations

Attentionshouldbegiventopeoplehavinglargefarm sizesinordertochangethe

attitudesofthosefarmersthismaybringthemtoproduceand improvetheadoption

statusofmaltbarley.Organizingfarmersinaproducercooperativeincreasestheir
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marketbargainingpowerandhelptoproduceandsupplymaltbarleyinasustainable

waybyeliminatingthegrower’spricefluctuationriskandincreasetheircommitmentto

producequalityproduces.

Hencemaltbarleyishighlysensitiveforsellingpriceandproductioncost.Theselling

priceofmaltbarleyshouldbeadjustedbasedonthevariationofcostofproduction.

Therefore,thefuturepriceofmaltbarleyshouldbeadjustedbasedoncostsof

productionchanges.Thiswillhelptoconfirm sustainablesupplyanddemandofthe

domesticofmaltbarleyandmaltonbreweriesindustry.Theresultsofthestudy

suggests,strengtheningthemarketlinkagebetweenfarmersandmaltfactorythrough

farmers’cooperative,organizingmaltbarleyproducerfarmersintocooperativewithdue

attentiontoimproveprofitabilityofmaltbarleybyshorteninginteractionofmarket

intermediariesandimprovementtheperformanceofmaltbarleycropwillhelptoimprove

theirbargainingpower.

Makingavailablediseaseresistantmaltbarleyvarietiesandherbicidewouldbeessential

foraddressingthetwomostimportantmaltbarleyproductionproblemsofvitalconcerns

tomaltbarleyproducersinthestudyarea.Establishmentofcontractualproductionand

marketingagreementbetweenfarmersanddifferentmarketactorsonmaltbarley

enhancestheproductionandproductivitystatusofmaltbarleyproducersbyreducing

marketrisks.Hopefully,maltbarleycontractpriceswillincreasetoalevelthat

compensatesgrowersfortheirrisk.Furtherthiswillimprovethetradebalanceofthe

economybyreducingimportofmaltbarleyandmalt.
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