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ABSTRACT

Improvementsintheagriculturalproductivityandruralhousehold’sincomeand

identifyingthefactorscontributetoitsimprovementisverycriticalforenhancing

foodsecurityandpovertyreductionstrategyinEthiopia.Theaimofthispaperis

toinvestigatethefactorscontributingtoagriculturalproductivityandrural

households’incomedifferentialin Ethiopia.Thestudyused paneldataof

Ethiopiansocio-economicsurveycollectedbyCentralStatisticalAgencyofEthiopia

incollaborationofWorldBankinthethreesurveyperiodsof2012,2014and2016

productionyears.ThestudywasusedeconometricmodelsderivedfromCob-Doglas

productionfunctionnamely:Pooledordinaryleastsquare(within-group),fixed

effects(FE)andrandomeffects(RE)modelsforlaborandlandproductivityand

multipleregressionmodelstoidentifycontributingfactorsforruralhousehold

incomedifferentialacrossregions.And themodeloutputindicated that,

irrigation use,numberofoxen,non-farm income,and education levelof

householdhead,cultivatedarea,ageandamountsoffertilizerusedwerethe

significantvariablesthatcontributetofarmincomedifferentialinthestudyarea.

Therefore,thepolicyimplicationofthestudyisthat,increasingandproper

utilizationoftheaforementionedvariable’sshouldhavegetdueattentionto

speeduptheenhancementofagriculturalproductivityandruralhousehold

income.

Keywords:Laborproductivity,Landproductivity;RuralHouseholdincome,Rural
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ChapterOne

1.Introduction

1.1BackgroundoftheStudy

Globally,agricultureplaysacrucialroleinmosteconomiesespeciallythoseof

developingcountries.Itprovidesthemainsourceoffood,incomeandemployment

totheruralpopulations.Improvementinagricultureanditsproductivityis

fundamentalto achieving food security;poverty alleviation and overall

sustainableeconomicdevelopment(UnitedNations,2015).AccordingtotheWorld

Bank(2015),over70percentoftheworld'spoorliveinruralareas,and

agricultureistheirmainsourceofincomeandemployment.

Nearly870millionpeopleoutoftheworld’s7.1billion,(oneoutofeight)were

sufferingfrom chronicundernourishmentin2014-2015.Almostallthehungry

people(852million)liveindevelopingcountries,representing15percentofthe

populationofdevelopingcounties.Thereare16millionpeopleundernourishedin

developedcountries(FAO,2014).TheWorldBank(2015)alsoestimatesthatabout

2.4billionpeoplelivedonlessthanUS$2adayin,theaveragepovertylinein

developingcountries.

AccordingtotheWorldBank(2015),inAfrica,agricultureemploys65percentof

thelaborforceandaccountsfor32percentofgrossdomesticproduct.Agriculture

isessentialforsub-SaharanAfrica’sgrowthandforachievingtheMillennium

DevelopmentGoalofalleviatingpovertyby2015.Ahigherandsustainedgrowth

requiresattentiontofivecoreareasofpublicaction:(i)Facilitatingagricultural

marketsandtrade;(ii)Improvingagriculturalproductivity;(iii)investinginpublic

infrastructureforagriculturalgrowth(iv)Reducingruralvulnerabilityand

insecurity,and (v)Improvingagriculturalpolicyand institutions.In many

developingcountriesagricultureisasignificantsourceoffoodforcitizensanda

meansoflivelihood forthemostvulnerablemembers.Raisingagricultural
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productivity isan importantpolicy goalforconcerned governmentsand

developmentagencies.Mostliteraturesseem toconcludethatinvestmentsin

agricultureandruraldevelopment,bothprivateandpublic,stimulateeconomic

growth and development. According to IFAD (2013), good agricultural

performancewasveryimportantinreducingpovertyandhungerratesinthemore

successfulcountries.Agriculturalgrowthalsohasahighpovertyreductionpay-off

thannon-agriculturalgrowthorinvestments.(WorldBank,20014)Agricultureis

themainengineoftheeconomicgrowthforSub-SaharanAfricancountries.

However,feedingtheincreasingpopulationofSub-SaharanAfricaisbecominga

criticalchallengeformostofthecountriesinthisarea(Owusuetal,2010,p.108).

EthiopiaisoneofthelargestAfricancountrieswithapopulationofabove102.374

millionpeople.ThecountrysharesboundarieswithEritreatothenorth,Kenyato

thesouth,SomaliatotheeastandSudantothewest.AccordingtotheCentral

StatisticsAgency(WorldBank,20017)ofEthiopia,themajority(83.8%)of

Ethiopiansresideintheruralareas.Hence,subsistenceandrain-fedagriculture

istheeconomicbaseandmeansoflivelihoodofthemajorityofthesepeople.The

contributionofagriculturetoGDPinEthiopiaisabovetheaveragecontributionof

Sub-SaharanAfrica.TheshareoftheagriculturalsectorinSub-SaharanAfricais

around40percent.Ontheotherhand,thecontributionoftheagriculturalsector

toGDPinEthiopiais41percent(MOFED,2012,p.13).

ThegovernmentofEthiopiahastriedtoimprovetheperformanceofagricultureby

planningandimplementingdifferentstrategies.AgriculturalDevelopmentLed

Industrialization(ADLI)isthecentralpillaroftheeconomicpolicyofthecountry.

TheSustainableDevelopmentandPovertyReductionProgram(SDPRP),aPlanfor

AcceleratedandSustainedDevelopmenttoEndPoverty(PASDEP)andtherecent

GrowthandTransformationPlan(GTP)aresomeofthedevelopmentstrategiesof

thegovernment.AgriculturalDevelopment-LedIndustrialization(ADLI)isalong

termstrategyinwhich,attheearlystagesofdevelopment,theagriculturalsector

isexpectedtoplayaleadingroleinthegrowthoftheeconomy(MOFED,2012,p.38).

Atthisstage,agricultureisconsideredtobetheengineofgrowthtofeedlarge
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proportionsofthepopulationandthusisasourceofinputtotheemerging

industries.Intheearlystagesofeconomicgrowth,themajoreconomicactivities

arerelatedtoagriculturewhichhasastronggrowthlinkagewithothersectors

(Morrisetal,2014,p.15).

Supportivepoliciesshouldbeinplacetostimulateagriculturalproductionand

otherincomediversificationstrategies.AsclearlystatedbyBlockandWebb(2011,

p.337),constraintssuchaspoorlandquality,lackoffinancialmarketsand

climatevariabilitycannotbeimprovedbyfarmoperatorsatthehouseholdlevel.

BlockandWeb(2011,p.337)explainedthattheseareconstraintsthatcanbe

solvedbyinvestingresourcesinincomeandwealthgeneratingactivities.Therefore,

theseissuesweregoodindicatorsforassessingthemajorproblemsoftherural

households.Similarly,therewasa need tofocuson thedeterminantsof

agriculturalproductivityandruralhouseholdincomeinthisstudy.

1.2StatementoftheProblem

AgricultureisstillthekeysectorinmanydevelopingAfricancountries.Its

contributiongoestotheextentofstimulatingothersectorsbyprovidinginput

supply.Ethiopiaisoneofthecountriesthatallocatedatleast10percentofits

totalpublicexpenditureonagriculturewhichistheNEPADbenchmarkfortheSSA.

DespitethefocusofthegovernmentontheagriculturalsectorthroughAgricultural

DevelopmentLedIndustrialization(ADLI),theruralcommunitiesareunableto

produceenoughtofeedthemselves.InEthiopia,manyfarmhouseholdsarestill

unabletofeedthemselvesandareonthelistoftheProductiveSafetyNet

Program(PSNP).Theobjectiveoftheprogramisforfarmerstoensureminimum

levelsoffoodconsumptionandtoprotecttheexistingassets(Gilliganetal,2009,).

Hence,theaimofthisstudyistoinvestigatethefactorsaffectingagricultural

productivityandruralhouseholdincomeinEthiopia.

TheagriculturalsectoristhebackboneoftheEthiopianeconomy.Itistheleading

sectorthatcontributestotheGrossDomesticProductofthecountry.However,as

farminginEthiopiaisuncertainandusuallyatthemercyofnature,itis
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invariablyadifficultstruggleforthesmallholderstomakeendsmeet(CSA,2009,

p.3).

Thegovernmenthastried toaddressthemajorproblemsofagricultural

production.AccordingtoTeshome(2006,p.17),thefocusofthegovernmentpolicy

shiftedtoalternativelivelihoodactivitieswhenitwasrealizedthatsubsistence

farmoperatorswereunabletomakealivingfromagriculture.Anassessmentof

secondarysourcesinEthiopiashowedawidegapbetweenexpectedandactualproduction

ofagriculturalproducts.AccordingtothereportsoftheBureauofAgricultureandRural

DevelopmentofEthiopia(2014/15),theactualproductionwasjustoverhalfofthe

expectedproduction.

ImportantresourcesarebeingutilizedbytheEthiopiangovernmenttoimprovethe

agriculturalproductivityand ruralhousehold incometoalterthestateof

agricultureinthecountry.Materialresourceandhumancapitalsareallocated

towardsthisend.Extensionworkers,packagesorprograms,andagriculturalinputs

aresomeoftheresourcesthataremadeavailabletofarmerstochangetheirstyle

offarmingandaugmentproductivity(CSA,2013).Despiteofalltheseeffortsof

thegovernment,theagriculturalproductivityandfarmhouseholdincomeisstill

verylowinEthiopia.Themajorreasonbehindismainlythebackwardnessofthe

agriculturalsector.Usingfarm technologyisenormousforruralhouseholdsof

Ethiopiaaslandproductivity,traditionaltools,draftanimalsandfamilylabor

arestillthemostimportantfactorsofproduction(Beyene,2004).

Actuallyheretheimportantquestiontoriseforagriculturalpolicymakerswillbe,

whethertheagriculturalsectorcanbemademoreproductive,byachievingmore

outputwiththecurrentinputlevel,orachievingthecurrentoutputwithlessinput

usagethaniscurrentlyobservedinEthiopia.Animportantstepinansweringthis

questionistoidentifythedeterminantsofproductivityenhancementandits

components.Significantshare(about98percent)ofEthiopia’sagriculturaloutput

comesfrom small-scalefarm households,butsubsistencefarmersarestill

operatingundertraditionalpractices.Thishaslimitedtotalproductionthatwould

havebeenproducedinthecountryiftheproductivityofthesmallscalefarmers

wereenhancedeitherbyimprovingtheirproductioncapacityorbyusingmodern
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technologiesoracombinationofboth.

Even thougha positiveincrementaltrend ofruralhousehold’sagricultural

productioninthelastdecadesinthecountry,seasonalityoffarmingactivity

resultsinunemploymentandunderemploymentforasignificantproportionofthe

rurallaborforceduringmostpartoftheproductionyear.Actuallythe2014

nationallaborforcesurveyindicatesthatlevelofunemploymentinruralareais

only3% butthisfiguredoesn’tincludetheunderemploymentrate,CSA,(2014).

Butpracticallytheruralfarm activityinEthiopiaisnotworkedthefullyear

ratherthecropseason.Thiscompiledwithothereconomicandnaturalfactors

aggravatestheproblemoftheruralhouseholdincomeinthecountry.

Mostofpreviousstudiesarefailedtoconsiderwhichagriculturalproductivity

(landorlabor)isthemostdeterminantsoftheagriculturalfarmproductivityand

ruralhouseholdincomeatnationallevel.Someofthemarefocusedondistrictor

zonaladministrativelevelandfewofthemareonregionallevel.Offthese,allare

focusedonthetotalfactorproductivitywhichisnotappropriateenoughto

measurethewealthandlivingstandardsofthehousehold;othersarefocusingon

theincomediversification.Therefore,thisstudytriestofillthisgapand

consideringthepartialfactorproductivitymeasurementtoindentifythrough

which agriculturalproductivity indicators,the ruralhousehold agricultural

productivityandruralhouseholdincomeadverselychangesinEthiopia.

Tomyknowledge,thereisnopreviousresearchconductedonthedeterminantsof

agriculturalproductivityandruralhouseholdincomeinEthiopiaeventhoughthere

arerelatedtopicswithadifferentfocusandresearchinterests.Andmostofthe

studiesinthesetopicsarenotdoneatnationallevelrathertheycoveronly

regionalorworedalevel.However,thosestudiesdidnotaddressthewiderangein

determinantsofagriculturalproductivityandruralhouseholdincome.Itis,

therefore,logicaltoassessthedeterminantsofagriculturalproductivityandrural

householdincomeinthestudyarea.
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1.3ObjectivesoftheStudy

1.3.1GeneralObjective

ThemainobjectiveofthisstudywastoexaminethedeterminantsofAgricultural

ProductivityandruralhouseholdincomeinEthiopia.

1.3.2SpecificObjectives
Thisresearchpaperaddressesthefollowingspecificobjectives,andgeneratespolicy

implicationsandmakesappropriaterecommendations

1.Toexaminesocio-economicfactorswhichdeterminethevariationinagricultural

productivityandruralhouseholdincomeacross-regions

2.Toexaminethedeterminantfactorsofagriculturalfarm landandlabor

productivity

3.Toexaminethemostpotentproductivitytoenhancetheruralhouseholdincome.

1.4ResearchQuestions

Thisresearchseekstoidentifythefactorsaffectingagriculturalproductivityand

ruralhouseholdincome.Specifically,thestudyaddressesthefollowingmain

questions

1.Whatarethesocio-economicfactorsthataffectagriculturalproductivityand

ruralhouseholdincome?

2.Whatarethefactorsthataffectagriculturalproductivityoflandandlabor?

3.WhichfactorsofproductionarethemostpotentforthechangeruralHousehold

income?

1.5ScopeandLimitationsoftheStudy

1.5.1ScopeoftheStudy

Themainfocusofthisstudyistoinvestigatethefactorsaffectingagricultural

productivityandruralhouseholdincomeinEthiopia.Theresearchareaselected

forthestudyisEthiopiawhichisoneofEastAfricancountriesthismeansthe

studyisundertakenatnationallevel.
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1.5.2LimitationsoftheStudy

Asthisstudyisundertakenatnationallevel,thereisnolimitationinscope.But,

becauseofbudgetandtimeconstraints,thestudywillbelimitedtoonlythe

secondarysourceofdata.Relatedtothis,Lackoforganizedandadequatedatais

assumedtobeoneofthelimitingfactorsinthisstudy.Thisemanatesfromthe

poorrecordhandlingandlackofwillingnessofsomeoftheofficestoprovidethe

relevantdatas.Thiswasachallengeforaddressingresearchobjectiveswhich

dependedonthesecondarydata.

1.6SignificanceoftheStudy

InthedevelopmentalendeavorsofdifferentregimesinmodernEthiopia,the

agriculturalsectorhasattractedtheattentionofpolicymakers.Itisthekey

sectorinthecurrentgovernment’sdevelopmentstrategybecauseAgricultural

DevelopmentLedIndustrialization(ADLI)isthenationaleconomicpolicyofthe

country.Thus,thetopicofthesestudyanditsfindingshavenationalimportance.

Itisalsooneofthecriticaltopicsintheareasofdevelopmentstudiesasa

discipline.

Specifically,theimportanceofthisstudyistofindouttherealchallengesfor

farmersintheareasofagriculturalproduction.Itisassumedtosuggestwaysof

removingthechallengesoffarmoperatorsatnationallevel.Furthermore,this

studywillalsoassumedtoservesasthebasisforfuturerelatedresearchworks.

1.7StructureoftheThesis

Thestudyconsistsofsixchaptersasindicatedbelow:

Chapter1:presentstheintroductorypartwhich includessectionssuch as

background,problem statement,objectives,researchquestions,limitationsand

scopeofthestudy.

Chapter2:presentstherelatedliteraturereviewonfactorsaffectingagricultural

productivity,andruralhouseholdincome.

Chapter3:outlinestheresearchdesignandmethodologysection.Thissection
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includesthedatatypeandsources,dataprocessingandanalysisandissuesof

validityandreliability.Italsooutlinestheregressionmodelusedinthestudy.

Chapter4:concentratesonthepresentationanddiscussionoftheresultson

agriculturalproductivityandruralhouseholdincomedeterminants.

Chapter5:presentsthesummary,conclusionandrecommendationsofthestudy.

ChapterTwo

2.LiteratureReview

2.1TheoreticalLiteratureReview

2.1.1AgriculturalProductivityMeasurementsTheories

Agriculturalproductivityrefersastheoutputproducedbyagivenlevelofinput(s)

intheagriculturalsectorofagiveneconomy(FulginitiandPerrin1998).More

specifically,itcanbedefinedas“theratioofthevalueoftotalfarmoutputsto

thevalueoftotalinputsusedinfarm production”(OlayideandHeady1982).

However,agriculturalproductivitycanbemeasuredbypartialproductivityortotal

factor productivity measuresdepending on the number of inputsunder

consideration

Totalfactorproductivityisalsodefinedastheratioofanindexofagricultural
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outputstoanindexofagriculturalinputs.Theagriculturaloutputindexisavalue-

weightedsumofthewholecomponentsofagriculturalproduction,whereas,the

agriculturalinputindexisthevalue-weightedsum ofthewholeconventional

agriculturalinputssuchasfertilizer,land,labor,machineriesandlivestock.

However,itisdifficulttoaggregatevarietyofoutputsandinputsintoasingle

indextomeasureproductivity(Ruttan2002).Thisapproachisalsooverstatesor

understatesproductivityofinputswheninputratioschangewithoutachangein

technology(Gebreeyesus2006).Marketsarealsonotwell-functioninginthecase

ofaggregatingoutputandinput.Forexample,ifthemarketoflandandlaborare

notwellfunctioning,rentalvaluesandwageratesforhiredlaborcannotbe

measuredwithaccuracyandhenceTFPmeasurebecomesintractable.Thisideais

supportedbyKellyetal,(1995)andfindsthatTFPcalculationsinmanyareasof

Africaisconstrainedbymissinginputprices(frommissingmarkets),especiallyfor

landandmanureandtoalesserextentforlabor.Asaresultoftheselimitations,

thisstudyisconsideringthepartialmeasureofagriculturalproductivityto

addressitsobjectives.

Partialmeasuresofagriculturalproductivityaretheamountofoutputperunitof

aparticularinput(DiewertandNakamura,2005).Itiscommonlyusedpartial

measuresyield (outputperunitof land),laborproductivity(outputper

economicallyactiveperson (EAP)orperagriculturalperson-hour).Yield is

commonlyusedtoevaluatetheprogressofnewproductionpracticeortechnology

(Wiebeetal,2003;Zepeda,2001).AndLaborproductivityismainlyusedfor

measuringascomparingtheproductivityofagriculturalsectorswithinoracross

theruralhouseholds.Italsousedtomeasuretherurallivingstandardorwelfare

indicatorasitreflectsthecapacitytomakingincomethroughsaleofagricultural

production.Partialmeasurementofproductivityisa keyelementtowards

assessingstandardsofliving.Asimpleexampleispercapitaincome,probablythe

mostcommonmeasureoflivingstandards:incomeperpersoninaneconomyvaries

directlywithonemeasureoflaborproductivity,valueaddedperhourworked.In
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thissense,measuring labor productivity helpsto better understand the

developmentoflivingstandards(OECD,2001).

Partialmeasuresofproductivityindexalsohavealimitationthat,itmaynot

accountforalltheinputsused in production process.However,carefully

constructedpartialmeasuresareappliedtomeasuresoutputthatattributablefor

variationsinmeasuredfactors(Alston,Anderson,andPardey1994).Thisstudyis

considered bothland and laborproductivitymeasurementstoevaluatethe

progressoffarmproductionpracticeandthechangeofincomeperhouseholdin

ruralhousehold.Thestochasticfrontproductionfunctioncanbespecifiedthrough

theuseoftheCobb-Douglassortranslogproductionfunctions(Biggs2007;Zhang

andFan2001)usedforthemeasurements.TheCobb-Douglassproductionfunction

isasimpletoolwhichcanhandlemultipleinputsinitsgeneralizedform.However,

useofCobb-Douglassproductionfunctionalsoitsownlimitationsduetoits

restrictionontheelasticityofsubstitution(Kim1992).

Thereforealternatively,translogfunctionsaremoresufficientlyflexibletouse.

Sinceitallowusfortheestimationofvariouspartialelasticitiesofsubstitutionfor

anynumberofinputs,(ZhangandFan2001).Becauseitdoesn’timposesa

restrictionsonelasticitiesofsubstitutionandreturnstoscaleandalsotheCobb-

Douglassproductionfunctionhasbothlinearandquadratictermswhichenablefor

usingmorethantwofactorinputs(Kim,1992).But,thevariablesinsucha

specificationarehighlycorrelatedandhencethechoiceamongCobb-Douglassand

transloghastobebasedontheoverallgoodnessoffitandotherdiagnosticresults

suchasmulticollinearityandHeteroskedasticity.

2.1.2RuralHouseholdIncomeMeasurementsTheories

Theconceptualframeworkfortheruralhouseholdincomemeasurementisdrawn

fromtheSustainablelivelihoodsframework(SLF).IntheSLFframework,assets,

allactivities,andtheiraccess,arealtogetherarerequiredforameansoflivingby

anindividualorahouseholdtoconstructalivelihood(ChambersandConway,

1991).Theframeworkshowshow,indifferentcontexts,sustainablelivelihoodsare

achievedthroughaccesstoarangeoflivelihoodassetswhicharecombinedinthe
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pursuitofdifferentlivelihoodstrategiestoachievecertainlivelihoodoutcomes

suchasincreasedincomes(Alinovietal.,2010).Householdscanaccessarangeof

assetsorresources(physical,natural,economic,humanandsocialcapital)which

theycanusetoengageinfarmornon-farmactivitiesorboth(Scoones,1998).

Thedecisionofruralhouseholdstoparticipateinnonfarmactivitiesisinfluenced

byindividualorhouseholdspecificfactors,aswellasothersocial,economicand

environmentalfactors(Barrettetal.2001;Barrett,ReardonandWebb2001;

Escobal2001;Layetal.2008;Idowuetal.2011;etc).Varioussocialrelations,

institutions,organizations,policies,aswellastrends,shocksandseasonality

modifyaccesstoandabilitytoconvertlivelihoodassetsintolivelihoodoutcomes

(Vedeldetal.,2012).Asregardsseasonality;inthedryseason,especiallyinsemi-

aridregionssomeruralhouseholdsobtainremittancesfromseasonalmigrants,

incomesfrom localnonfarm activitiesand,cashfrom thesaleofcropand

livestockproducts(Reardon1997;Ellis1998).Whilesomefarmhouseholdscanalso

allocatepartoftheirlaborduringtherainyseasonwherenonfarmlaborpays

betterthanfarmingandwherefarmhouseholdscancountonfoodmarketstobuy

food(Reardon1997).However,theruralhouseholdincomecouldbemeasured

usingOrdinaryleastsquare(OLS),feasiblegeneralizedleastsquare(FGLS)and

twostageleastsquare(2SLS)measurementtechnique.

2.1.3AgriculturalOutputGrowthsandProductivityGrowth

Muchofthediscussioninprevioussectionsisintermsofoutputgrowth,rather

thanproductivitygrowth,whichisthegrowthinoutputperunitofinput(s).

Binswanger(1989,1994)haslongarguedthatinthelongrunagriculturalsupply

responseatthesectorlevelisnotpossiblewithoutproductivitygrowth.Thereare
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partialproductivitymeasures,mostcommonly,yield(landproductivity)orlabor

productivity,andtotalfactorproductivity,whichisoutputs(aggregatedwith

appropriateweights)perunitofallinputs(againaggregatedwithappropriate

weights).Inputsandoutputsmaybeinphysicaltermsorvaluetermsatconstant

prices,whichisessentiallythesamething.Eachservesitspurposebutthemeasures

willusuallydiffer.(Todaro,2011).

Thedistinctionbetweentheoutputandproductivitygrowthisnotimportantfor

someoftheeffects,butforothersitcanbecrucial.Thetwocanalsohaveopposite

signs;forHungary,duringthetransitionoftheearly1990s,liberalizationledtoa

25%increaseinproductivitywhileoutputfellby15%.Productivitygainsthatcome

frominputreductionmayinfactreduceoutputandthishasindeedhappenedin

SSAasliberalizationandsubsidyreductionhasreducedtheuseofmoderninputs

insomeareas.

Anewcroptechnologymayreduceinputuse,raiseyields,raiselaborproductivity,

orinthecaseofsayashort-seasonmaizevariety,allowthecultivatedareatobe

expanded.Thefirstwillincreaseprofit,butnotoutputand mayreduce

employment;thesecondwillincreaseoutputandprobablyemployment,butnot

necessarilyprofits;thethirdwillraisetheremunerationoflabor,butprobablyat

theexpenseofemploymentandtheoutputeffectisindeterminate.Thelastmay

raiseoutput,employmentandprofits,butcouldwellloweryields.Aphysical

increaseinproductivitymayvanish,ifoutputisinvalueterms,duetothefallin

theoutputprice.

Therelationshipbetweenlaborandlandproductivitycanbestatedasanidentity:

whereYisoutput,Lislabor,andKisCapital.Thus,laborproductivitycanbe

decomposedintotheproductoflandproductivityandtheinverseoflaborperunit

ofland.Landareaperworker(A/L),canbeincreasedbyanimalpowerand

technicalimprovementsinmachineryandequipment,whichallowpowertobe

substitutedforlabor.Thisprocessmaybecalledmechanicaltechnicalchange.

Similarly,biologicaladvances,suchashigh-yielding,fertilizer-responsiveseed
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varieties,raisetheaverageproductofland(Y/A)andmaybereferredtoas

biological/chemicaltechnicalchangeHowever,intheinvestigationwhichfollows,

theratiooflandtolabor,takenfromtheFAO/WorldBankstatistics,isbetter

viewedasanindicatorofthelandendowmentofthecountriesinthesample,as

thesedifferencescanotherwisedominateanymeasurementofproductivity

change.Bryman,A.(2014).

PublicsectoragriculturalR&Distendstobeyield-increasing.Theconditionsunder

whichyieldenhancingtechnologiesarelikelytohaveequitableon-farmbenefits

arenowreasonablywellunderstood.Theseincludea)ascale-neutraltechnology

packagethatcanbeprofitablyadoptedonfarmsofallsize;b)anequitable

distributionoflandwithsecureownershiportenancyrights;c)efficientinput,

creditandproductmarketssothatfarmsofallsizeshaveaccesstoneeded

modernfarminputsandinformationandareabletoreceivesimilarpricesfor

theirproducts;andd)policiesthatdonotdiscriminateagainstsmallfarmsand

landlesslaborers(forexample,nosubsidiesonmechanization,orscale-biasesin

agriculturalresearchandextension).Theseconditionsarenoteasilymet,andit

typicallyrequiresaconcertedeffortbygovernmenttoensurethatsmallfarmers

dohavefairaccesstolandandneededknowledgeandmoderninputssoasnotto

beleftbehind.Whilstthisisuseful,theliteratureonR&Dandtechnologyhas

alwayspointedoutthatagriculturalresearchisaverybluntinstrumentfor

alleviatingpoverty.R&Disessentialtoachievethenecessaryoutputgrowth,butit

unlikelytosolvethedistributionproblems.However,itismorelikelytoachievethis

ifthesuggestionsabovearegivenseriousconsideration.

Thisliteraturereviewidentifiesthelinkagesbetweenincreasesinagricultural

productivityandpovertyreduction.Theevidencesuggeststhattherearemultiple

pathwaysthroughwhichincreasesinagriculturalproductivitycanreducepoverty,

includingrealincomechanges,employmentgeneration,ruralnon-farmmultiplier

effects,andfoodpriceseffects.However,barrierstotechnologyadoption,initial

assetendowments,andconstraintstomarketaccessmayallinhibittheabilityof

thepooresttoparticipateinthegainsfromagriculturalproductivitygrowth.
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2.2EmpiricalLiteratureReview

2.2.1AgriculturalProductivityandRuralHouseholdIncomein

DevelopingCountries

Literaturereviewed showed thatagriculturalproductivityincreasesmorein

developedcountriescomparedtolessdevelopingcountries.Thisisduetohigh

investment in research and development,labor,land and capitaland

improvementintheuseofinputssuchasfertilizer,machineryincreasesand

others.ItmustbenoticethatAgriculturalproductivitydependsprimarilyon

technologicalchange,improvedinputuseefficiencyandconservationofnatural

resources.Thesein turn,depend cruciallyupon investmentsin agricultural

research,extensionandhumancapital.

Agriculturalgrowth may reduce poverty through directeffectson farm

productivity,incomes,andemployment.Itmayalsogenerateindirectimpactson

thewelfareofruralhouseholdsthroughthegrowthlinkagewiththenon-farm

sectoraswellasthroughitsimpactsonfoodprices(AdeotiandSinh,2009;

BezemerandHeadey,2008;Byerleeet.al.,2005;Popli,2010;).Therehavebeen

argumentsthatthepoortypicallyspendahighshareoftheirincomeonstaple

food;therefore,theybenefitfromadeclineinthepriceofstaplefoodinducedby

agriculturalproductivityimprovement.

InAsia,Changetal(2001)determinedhowtopromoteagriculturalproductivity

growthtoachievesustainablefoodsecurity.Thestudylookedattheroleof

investment,bothinphysicalandhumancapital,inmaintainingandincreasing

agriculturalproductivity.ByusingTFPandpartialfactorproductivityfunctions

theyfoundthat,theonlywaytopromoteagriculturalproductivitywasthrough

improvinglaborproductivity.Duetotheimprovementinlaborproductivity,the

agriculturaloutputgrowthforthesecountrieshasremainspositivefromtheperiod

of1961to1994.AccordingtoHaji,(2008),increasedproductivityinagriculture

hasanumberofadvantages.Firstly,itincreasestheflowofresourcesfromone
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sectortotheother,therebyenhancingeconomicgrowth.Secondly,ahigherlevelof

agriculturalproductivityresultsinlowerfoodpricesthatincreaseconsumers’

welfare.Thirdly,productivitygrowthimprovesthecompetitiveposition ofa

country’sagriculturalsector.

Zepeda(2001)byusingnumberofmodelsofproductiongrowth(indexnumbersor

growthaccountingtechniques,econometricestimationofproductionrelationships

andnonparametricapproaches)tomeasurethechangeinoutput,toidentitythe

relativecontributionofdifferentinputstooutputgrowthandtoidentifytheSolow

residualoroutputgrowthnotduetoincreasesininputs.Hefoundsthata

relativelyweakrelationshipbetweenphysicalcapitalandgrowth,ascomparedto

investmentintechnologyandhumancapital.Fulginitietal(1998)usingthedata

ofeighteendevelopingcountriesovertheperiod1961–1985toexaminedthe

changesinagriculturalproductivity.Thestudyusedanonparametric,output

based malmquistindexand a parametricvariablecoefficientCobb-Douglas

productionfunctiontoexamine,whetherdecliningagriculturalproductivityinless

developedcountrieswasduetouseoflowinputs.Econometricanalysisindicated

thatmostoutputgrowthwasimputedtocommercialinputslikemachineryand

fertilizers.

AnotherstudymadebyByerlee,DiaoandJackson(2005),Winters,McCullochand

McKay(2004),andBezemerandHeadey(2008)arguedthatinteractionof

productivitygrowth,farmincome,employment,andfoodpricescouldleadtoa

pro-poor outcome depending on two key conditions.Firstly,agricultural

productivityperunitoflabormustincreasetoraisefarmincome,butagricultural

productivityperunitoflandmustincreaseatafasterratethanthatoflaborin

ordertoraiseemploymentandruralwages.Secondly,increasedtotalfactor

productivity(TFP)inagriculturemustresultinadecreaseinrealfoodprices,but

theTFPmustincreasefasterthanfoodpricesdecreaseforfarmprofitabilityto

riseandforpoorconsumerstobenefitfromlowerfoodprices.

Thomsonetal(2004)indicatedfourtransmissionmechanismswhenthereisan

increaseinagriculturalproductivitytoprogressthepovertyreductioninrural

households.Thesefourtransmissionmechanismsarethedirectimpactofimproved



16

agriculturalperformanceonruralincomes;animpactofcheaperfoodforboth

urbanandruralpoor;anagriculture’scontributiontogrowthandtheeconomic

opportunityinthenon-farm sector;and agriculture’sfundamentalrolein

stimulatingandsustainingeconomictransitionasshiftfrom beingprimarily

agriculturaltowardsabroaderbaseofmanufacturingsectorand services.

Tripathietal(2008),theystudyIndianagriculturalproductivitygrowthbyusing

Cobb-Douglasproductionfunction,arguedthatanimprovementinnotonlylabor

butalsocapitalandlandproductivitycanimproveagriculturalproductivity.Their

resultsindicatedthatoutputelasticityoflandwas1.98,labor1.06andcapital

0.15andwhenaddeduptheygaveasumgreaterthanone.Thismeantthatlabor

andlandinputshadpositiveandsignificantinfluenceonagriculturalproductivity

growth.

RaoandChotigeat(1981)studiedtherelationshipbetweensizeoflandholdings

andagriculturalproductivity.TheyusedtheGLSregressiontechniquetoestimatea

translogfunctiontoformalizetherelationbetweenoutputandinputs.Theirstudy

wasconductedusingfarmleveldatafromseveralstatesinSouthIndiaoverthe

period1962to1970.Thestudyfindsthattherewasnosystematicrelationship

betweenthemeasuresofproductivityandlandsize.Theyalsoindicatedthat

capitalhadapositiveeffect,landandlabor,anegativeeffectontheelasticityof

grossvalueofoutputperunitofland.However,largecapitalinfusioncanceledout

thenegativeeffectsofland,andledtoapositiverelationbetweenland-sizeand

productivity.

AnotherstudymadebyVenkatensanandKampen,(1998)statedthat,thegrowth

inagriculturalproductioninSubSaharanAfricainthepastwasachievedby

expandingtheamountoflandcultivated,buttodaythereislitterscopefor

increasingtheareaundercultivation.Furtherincreaseinagriculturalproduction

intheareacouldbeachievedonlybyincreasingtheproductivityoflandandlabor.

Wiebeetal(2001)in theirstudyon “Agriculturalpolicy,Investmentand

Productivityinsub-SaharaAfrica(SSA)”,arguedthatanexpectedincreasein

outputfromimprovedinfrastructureandpricepoliciesweredifficulttoquantify,

butsuchimprovementswereprobablyprerequisitestomakepossibletheincreases
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inproductivityfrom theuseofconventionalinputsandresearch.Thestudy

concludedthateducationofrurallaborforceandagriculturalresearchisneeded

toimprovethefutureprospectsforproductivitygrowthinSSA.Owuor,(2000),

studypartialfactorproductivitymeasurementbyusingcob-Douglasproduction

functionmethod;foundsthatthedeterminantsoffamilylaborproductivityare

consistentwiththoseoflandproductivityinKenya.Agriculturallandandfamily

labor productivitiesare positively correlated and significant(0.64,0.01)

respectively.

Mostoftheliteraturesuggeststhatruralhouseholdincomeisincreasestrough

agriculturalfarmlandandagriculturallaborproductivity.Thiscouldbedueto

thefactthat,agriculturalproductivityhasapositiveimpactonrealrural

householdincomes.ThisideaisconsistentwithBlunck,(2006)arguedthatahigh

standardoflivingcanbesustainedbyimprovementsinagriculturalproductivity,

eitherthroughachievinghigherproductivityinexistingfarmsorthroughsuccessful

entryintohigherproductivityfarms.Anotherliteratureshowsthatthestandard

oflivingorhouseholdwealthinmostnationsisdeterminedbyproductivitywith

whichanation’shumancapitalandnaturalresourcesaredeployedandthe

outputoftheeconomyperunitoflaborand/orcapitalemployed(Porter,2001;

Blunck,2006).

2.4.2.AgriculturalProductivityand RuralHousehold IncomeIn

Ethiopia

Itisimportanttoidentifyfactorsthatinfluenceonagriculturalproductivityin

Ethiopianagriculturebecausethesefactorswouldautomaticallyhaveindirect

impactsonthepovertyincidenceiftheforceofagriculturalproductivitytothe

householdincomeissignificant.Thedeterminantsofagriculturalproductivityin

particularcountryaredifferentanddistinctivefromothers.Thissectionwould

refertosomestudiesinindicatingofdeterminantsofagriculturalproductivity

ruralhouseholdincomeinEthiopia.

Byusingacross-sectionaldata,astudyconductedinwalaitaandGemugofazones
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ofSouthnation,nationalitiesandpeopleofEthiopiaforassessingproductivity

andtechnicalefficiencyofsmallholderfarmers,showsthat,therewassignificant

levelofproductivityimprovementamongmaizeproducingfarmers(Getaetal.,

2013).Theywereusedatwostageestimationtechnique,translogproduction

functiontodeterminethelevelsofproductivityandTobitregressionmodelto

identifyfactorsinfluencingtechnicalefficiency.Themodelresultdepictedthat

productivityofmaizewassignificantlyinfluencedbytheuseoflabor,fertilizer,

andoxenpower.

AnotherliteraturestudiesbyBergand Kumbi(2006)weresuggested that

agriculturewasthemainsourceofruralincomeinequalityinOromianational

statesofEthiopia.Theirresultsshowedthat90percentoftotalinequalitywasdue

tofarmsourceofincome.Ontheotherhand,nonfarmincomewasfoundtobe

inequalitydecreasingsourceofruralincome.AsAdugna(2002)identifyingthe

determinantsofhouseholdincomeinruralhouseholdsofEthiopiaindicatesthat,

thehouseholddemographiccharacteristicslikefamilysize,educationalstatusof

thehouseholdheadandsexofthehouseholdheadisdeterminingtheincomeof

thehouseholdtoenhancingortolowering.ThestudyconductedbyBogale,

HagedornandKorf(2005),intheassassinationofthedeterminantsofpovertyin

ruralEthiopiashowsthatcultivatedlandperadultinthehousehold,theliving

geographicallocationsoftheruralhousehold,educationalstatusofthehousehold

headandowningofoxenaresignificantlyimportantdeterminantsforholdingthe

householdresourceendowmentsorhouseholdsaredeprivedfrombasiclivelihood

assets.

AnotherstudymadebyEndale,(2011)byusingthepaneldataofcerealcropsand

translogestimationtechniquefollowedbyFGLSforthefixedeffectestimation,

foundsthatthelandsizeandfamilylaborsaresignificantforagricultural

productivityinthestudyareaoffourregionalstateofEthiopia.

ThestudymadebyGebruandHolden(2013),fortheaim ofinvestigating

productivitydifferenceamonglandcertificateownerandnonownerinTigray

RegionalstateofEthiopiabyusingDEAbasedonmalmquistproductivityindex,

foundsthatonaggregatefarmersthosewhoarenotownedthelandcertificate
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arelessproductivethanthosewhoarealreadyownedthelandcertificate.The

studyalsofound noevidencetosuggestthat,theagriculturalproductivity

differencebetweenthetwogroupsisduetodifferenceintechnicalefficiency.

2.2.2FactorsofAgriculturalProductivityandFarmIncome

Thestructuraladjustmentprogram andthepoliciesofWashingtonConsensus

rejectedpectoralpoliciesthatfocusedonthemacrofundamentalsandpromoted

thesignificantroleofmarketforces.Conversely,inthecaseofAfrica,agriculture

hassufferedfrommajormarketfailuresandtherewasaneedforgovernment

intervention toensuregrowth and developmentwhich wasignored bythe

WashingtonConsensus(deJanvry,2010,p.32).ThereareviewsthattheGreen

RevolutioninAfricashouldbedesigneddifferentlyfromothersbecauseAfrican

ingeneraland Sub-SaharanAfricainparticular,havemainlyarain-fed

agricultureandvaryingagro-ecologicalconditions(deJanvry,2010,p.32).In

ordertoachievetheMillennium DevelopmentGoalsofeliminatinghungerand

poverty,thegrowthoftheagriculturalsectorisvital.

2.2.2.1HouseholdCharacteristicsofFarmOperators

The household characteristicsconsistof many variablesthataffectthe

agriculturalproductionoffarm operators.Someofthesevariablesare:age,

gender,educationlevel,familysize,landholdingsizeandpossessionofoxen,as

reviewedbelow.

2.2.2.2Educationandagriculturalproduction

Researchfindingshaveindicatedtheimportanceofeducationinagricultural

productionandincome.Thecontributionofeducationtothegrowthofnational

incomewasrecognizedinthe1960s.Toachieveagriculturaldevelopment,the

investmentinproductiontechniquesandtechnologyshouldbesupportedbya

comparableinvestmentin human capital.Thisisbecauseinformation and

knowledgeareprerequisitesforfarmerstoadopttechnology,accessinput,change

waysofdoingthingsandmarkettheirproduce(Chowa,Garforth,&Cardey,2012,p.
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8).

Formaleducationenhancesfarmers’engagementinenvironmentalprogramsand

methodsforthesustainabilityofagriculture.Education isalsobelieved to

stimulateeconomicgrowthbyenhancingtheproductivecapabilityoffarmersas

wellaseliminatingthecustomsthatarecontrarytogrowthsuchastraditional

word-of-mouthcommunicationmethods(Asfaw,&Admassie,2004,p.216).If

thereisinequalityineducationalendowments,thereturnsfrom irrigationare

likelytoremain low forpoorfarmers,therebysupportingthenotion that

“knowledge poor willremain income poor”.There isagreementthatthe

accumulationofknowledgethrougheducationisanimportantfactorforeconomic

development(Asfaw,&Admassie,2004,p.216).

2.2.2.3GenderandAgriculturalProduction

Inenhancingagriculturalproductionandincome,thefullparticipationofmen

andwomenisveryimportant.Womentendtobethemajorplayersinthefarm

laborforceengagedinproduction,harvestingandprocessingactivities.Itisalso

knownthatthemajorityoffoodisproducedbywomenfarmersandtheyare

responsibleforfulfillingthebasicneedsofthefamily.Studieshavealsoindicated

thatwomen farmersaremoreenvironmentallyconsciouscompared tomen

farmers(Asfaw,&Admassie,2004,p.216).Nevertheless,thereareresearch

findingsthatindicatetheexistenceofgenderinequalitiesintheagricultural

sector.Researchers are also interested in investigating the productivity

differencesbetween maleand femaleheaded households.In thisrespect,

researchersfoundmixedresults.

2.2.3Age,FamilySize,LandholdingSizeandAgriculturalProduction

Agriculturalproductionisinfluencedbyotherhouseholdcharacteristicssuchas

thefarm operator’sage,familysizeandlandholdingsize.Theageofthe

householdheadisaproxyvariableforthefarmingexperienceoffarmoperators.

Farmersarehighlydependentontheirpreviousknowledgeoffarmpracticesin

cultivatingdifferentcrops.Hence,experiencedfarmersareexpectedtoenhance



21

theproductivityoftheirholdings.However,itisnotwithoutlimitasolderfarmers

lacktherequiredphysicalstrengthonthefarm andlowerstheprobabilityof

technologyadoption(Asfaw,&Admassie,2004,p.216).

LandisthemostcriticalnaturalresourceforcountrieslikeEthiopiawherethe

agriculturalsectoristheengineofthenationaleconomy(Amsalu,Stroosnijder,&

deGraaff,2006,p.448).Farmoperatorswithlargerlandholdingsizeswouldhave

abetterfarmincomeifsufficientfamilylaborwasavailable.Thisleadstoan

increaseddemandforchildrenwhocanworkontheland.Itisnotpossibleto

expandthelandholdingsizewithoutmatchingitwithanincreaseinthesizeofthe

household.Hence,householdswithlargerfamiliesfaceachallengetofeedeachof

thefamilymembersandthiswillhaveitsownnegativeeffectonthenutritional

statusofthefamily

2.2.4PossessionofOxenandAgriculturalProduction/Income

Historically,forthousandsofyears,oxenhavebeenrecognizedasthefirstdraft

animalstoservehumanbeings,tocultivatelandandpullheavyloads.The

possessionofoxendeterminesthefarmingabilityoffarmoperatorsbecauseif

farmersdonothaveoxentheywouldbeappreciativetorentouttheirlandtoother

farmers(Gilligan,Hoddinott,&Taffesse,2009,p.106).Inthiscase,farmers

wouldenterintosharecropping.Thisfurtherdiminishestheproductionandincome

ofthehouseholdastheyieldissharedwithoxenowners.Thereareadvantages

associatedwithowningoxen.Oxenownerscancultivateandimplanttheirlandat

therighttime.Thishasapositiveimpactontheproductivityofland.Inaddition,

oxencouldalsoberentedoutonadailypaymentbasistotillthelandforother

households.Therefore,theymayserveasasourceofadditionalincomeforthe

owners.

2.2.5AgriculturalProductionTechnologies

Agriculturalproductiontechnologiesincludebiologicalandchemicaltechnologies.

Specifically,thesetechnologiesincludechemicalfertilizers,selectedseedsorHigh
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YieldingVarieties,irrigationandsoilqualityenhancingtechnologies.Farmersuse

thesetechnologiesinordertoenhancetheproduction(income)andproductivity

oftheland.Itisalsoindicatedthat,forpoorfarmers,adoptionoftechnology

placesnewdemandsontheirlimitedresourcebase(Adenew,&Abdi,2005,p.24).

2.2.5.1ChemicalFertilizerandImprovedSeeds

Africangovernmentshavepromotedtheincreasinguseofagriculturalinputsin

theirowncountries.Theobjectivesofinputpromotionstrategieshavemany

featuressuchasfinancial,economic,socialandpoliticalobjectives.Thefinancial

aspectoftheinputpromotionstrategyistoincreasethenetincomeoffarmers,

tradersorotherparticipantsintheagriculturaleconomy.Theeconomicfeatureof

inputpromotionstrategyisalsotoincreasetherealincomeofthesocietyasa

whole.Thesocialaspectoftheinputprogram istheimprovementofwelfare

indicatorsthataredifficulttomeasureintermsofmonetaryvalues.Someofthe

socialobjectivesaretoimprovenutrition intakeand nationalfood self-

sufficiency.Thepoliticalobjectiveoftheinputprogram arisesbecauseofthe

governmentinterventionforthesakeofequalizationofbenefits.Someprograms

maybedesignedintentionallytobuildpoliticalsupport;asaconsequence,they

maybenefitoneormoregroupsattheexpenseofothers.

Theapplicationoffertilizerinsub-SaharanAfrica(SSA)isconsideredasthe

lowestrateintheworld.Thisisaclearindicationthattheintensificationof

African agriculture remainsa criticaldevelopmentchallenge because the

fertilizerapplicationinahectareoflandinSSAisbelowstandard(Crawfordetal.,

2003,p.281).TheinsufficientuseoffertilizerinAfricahasresultedinthearea

productivitybeingbelowtheworldaverage.Themajorreasonsforlowfertilizeruse

couldbebecauseofdemandandsupplyfactors(Crawfordetal.,2003,p.285).On

thedemandside,farmhouseholdsmaynotaccepttheprofitabilityoffertilizer

use;alternatively,theymayacceptitasprofitablebuttooriskyinfinancialterms.

Otherpossiblereasonsforlackofprofitabilitycouldbeduetohighinputpricesor

lowoutputpricesbecauseofhightransportationcosts,policyinterventionsornon-



23

competitivebehaviorofmarketingagents.Theproblemmaynotbeprofitabilitybut

rathertheinabilityoffarmerstopayforgoodsandservicesduetolimitedaccess

tocredittofinancefertilizerpurchases(Crawfordetal.,2003,p.285).

On thesupplyside,thehigh costsatthesourcebyimportersand local

manufacturersmaylimittheaccesstofertilizer.In addition,inadequate

arrangementsforfinancingthepurchaseoffertilizerbyimportersandtraders,

poorport,railandroadinfrastructure,transportationcostsandnon-competitive

behaviorofsuppliersmayalsoaffectthesupplyoffertilizer(Crawfordetal.,2003,

p.285).

2.2.5.2IrrigationFacilities

Irrigationisoneofthecriticalinputsinagriculturewhichbenefitsthesocio-

economicstatusasitleadstopovertyreduction.However,irrigationcanalso

triggersocio-economicupheavalswhenitcausesproblemssuchasdisease,land

degradation,waterpollution and destruction oflivingbeingsand natural

ecosystems(Hussain,&Hanjra,2004,p.4).Hussain&Hanjra(2004,p.4)further

statedthatpoorpopulationsaremostaffectedbythepotentialnegativeeffects

ofirrigation.Accesstogoodirrigationallowsthepoortoincreaseproduction,gives

themopportunitiestodiversifytheirincomebaseandreducetheirvulnerabilityto

theseasonalityofagriculturalproductionandexternalshocks(Hussain,&Hanjra,

2004,p.4).

2.2.5.3CropRotationandIntercropping

AsdecliningsoilfertilityisamajorchallengeforSub-SaharanAfrica,farmersin

Nigeriauseshiftingcultivationsasameansofsustainableagriculture.Crop

rotationisaregularlyrecurrentsuccessionofdifferentcropsonagivenplotof

land(Tulu,2011,p.57).Intercroppingisanotherpracticeofcultivationusedby

farmerstoimprovesoilqualityandproductivity.Theaimofintercroppingisto

enhancetheyieldoffarmlandbyusingresourcesthatcannotbeusedbyasingle

crop.Intercroppingisbecomingcrucialforincreasingcropproductivityand
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fulfillingthefoodrequirementsoftheworld’sgrowingpopulation(Karlidag,

&Yildirim,2009,p.108).

2.2.6AgriculturalCredit

Agriculturalcreditisdescribed asbankingfinanceforprimaryproduction,

processing and trade of agriculturalproducts,and the production and

distribution ofinputs(Aggelopoulos,Mamalis,&Soutsas,2011,p.234).Poor

farmershaveverylittlechancetoborrowfromtheformalsectorbecausethey

rarelyhavecollateralacceptabletobanks.Theymaynothavecleartitledeedsfor

thelandtheycultivatebuteveniftheydo,rurallandmarketsmaynotfunction

wellenoughforlandtobeconsidereda“bankable”asset(Kindness,&Gordon,

2001,p.29).Smallholderfarmersmayhaveaccesstocreditfrom Micro-credit

instituteswhichdonothavethecollateralrequirements.Micro-creditschemesare

oftenassociatedwithgrouplendingwherepeerpressureisaneffectivesubstitute

forcollateralandgroupmembersmaytakeactiontopreventonememberfrom

defaulting(Kindness,&Gordon,2001,p.29).

There are differentviewsregarding the involvementof governmentsin

agriculturaldevelopment.Oneviewisthattheinvolvementofthegovernmentsin

theeconomyresultsin adangerofrentseekingand corruption (Gilligan,

Hoddinott,&Taffesse,2009,p.134).Inthisregard,thefocusofthestructural

adjustmentprogram inSub-SaharanAfricawastogetgovernmentsoutof

agriculturalcredit,inputsupplyandreduceoreliminateagriculturalsubsidies

(Bingenetal.,2003,p.406).Thiswasbecausegovernmentsupportpoliciessuchas

commodityandinputsubsidieswerefinanciallyunsustainableandcontributedto

themacroeconomiccrisesseeninthe1980s(Crawfordetal.,2003,p.278).The

stagnationoftheeconomicgrowthandtheincreasingdeficitofstatebudgetsin

thisperiodledtotheadoptionofstabilizationandstructuraladjustmentplans.

Theadoptionofthestructuraladjustmentprogramwasconsideredasaparadigm

shiftfromthewidelyacceptedideathatthegovernment“couldsolvetheproblem”,

inthe1960sand1970s,tothegovernment“istheproblem”inthe1980s(Crawford
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etal.,2003,p.278).Afterstructuraladjustmentprogramswereimplementedin

manycountries,non-governmentalorganizationsprovidedmicro-financeservices

intheruralareastofillthegapcausedbytheabolishmentoftheagricultural

creditpreviouslyprovidedbythegovernment.ThecreditprovidedbytheNGOswas

criticizedastheloanperiodsweretooshortandtheamountoftheloantoosmall

foragriculturalinvestment(Bingenetal.,2003,p.406).Hence,farmerswere

reluctanttoapplyyield-enhancingtechnologiesbecausetheywereafraidofrisks

suchasdrought,pestattacksandunstableprices.

Theotherconcernwasthestateinterventionandsupportprogram toensure

agriculturaltransformation.Avoidinggovernmentassistance(toavoid rent

seekingandcorruption)issimilartothrowingawaythebabywiththebathwater

(Bezemer,&Headey,2008,p.1346).Itistheneo-liberalparadigmadvocateswho

arguethattheroleofthegovernmentintheeconomyshouldbelimitedtothe

protectionofindividualsandpropertyrights,theenforcementofcontracts

voluntarilyenteredintoandthesafeguardingofcompetitionamongeconomic

actors.Inasimilarcontext,foundthatthedevelopmentofcottonproductionin

Maliwashighlysupportedbygovernmentpoliciessuchascredit,inputdistribution

andguaranteedprices.Developedcountriescontinuedtosubsidizetheagriculture

sectorregardlessoftheimpositionofstructuraladjustmentprogramsinthe

developingcountries.(Zenawi,2012,p.140)

2.2.7EnvironmentalFactors

Environmentalfactorsinfluenceagriculturalproduction and thereforethe

incomeoffarmoperators.Theenvironmentalfactorsincludedinthisrevieware

rainfall,erosion,vegetation and soiltypeofthearea.Theextension and

intensificationofagriculturehascontributedtoclimatechangebyaccountingfor

between25and30percentofglobalgreenhousegasemissions(Zenawi,2012,p.

140)stated thatoneofthecausesofthereduction in productivityand

environmentalqualityistheintensivelanduseoffarmoperators.Theextentof

rainfallisoneofthecriticalfactorsthatinfluencetheagriculturalproductionof
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farmers.Theerraticnatureofrainfallmakesrainfedagricultureunreliablefor

farmersanditisforthisreasonthattheagriculturalproductivityofrainfed

areasislowerthanirrigatedareas(Bewket,2011,p.54).Ethiopiahasarain-fed

agriculturethereforeproductionissensitivetovariationsinrainfall.

2.2.7.1ErosionandVegetation

Soilerosionisoneofthechallengesofagriculturalproductivityespeciallyinareas

wherethereispoorvegetationcoverandthesoilsarenotresilient.InEthiopia,soil

erosionhascontributedtotheexistingproblemoffoodinsecurityandisbecoming

a realthreattothesustainabilityofthecountry’sdominantlysubsistence

agriculturalsystem(Bewket,2011,p.54).

2.2.8PhysicalandInstitutionalInfrastructureFacilities

Inthephysicalandinstitutionalinfrastructurefacilities,roadsandextension

servicesarereviewedbelow.

2.2.8.1RoadsInfrastructure

Roadsaremajorphysicalinfrastructuresthatallowpeopleandgoodstomove

fasterandeasier.Roadsprovidenewpossibilitiesforpeopletoaccessdifferent

areasandreducesegregation(Barrios,2008,p.12).Hence,improvingruralroads

helpsruralcommunitiestoengagewiththemarketeconomyandliftthemselves

outofpoverty(Warr,2010,p.152).Themajorityofpoorpeopleliveintherural

areaswhichhavelowlevelsofroadinfrastructure(Warr,2010,p.152).Asaresult,

farmersarehinderedfrombuildinglinksthatmayimprovetheirlivelihoods.It

alsoincreasesthetransportationcostforfarmerstoselltheirproducts,purchase

consumergoodsandexploittheopportunitiesofoff-farmactivities(Warr,2010,p.

152).

2.2.8.2ExtensionFacilities

Themaintaskofextensionagentsistosupportandencouragefarmerstoenhance

theirproductivity(Adesoji,2009,p.335).Theyareresponsiblefortranslatingthe
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findingsoftheresearchinstitutestothefarmersandsendingtheagricultural

challengesoffarmersbacktotheresearchinstitutes(Ajani,&Onwubuya,2013,p.

19).Farmersalsohavetheopportunitytoinfluencetheresearchagendaforthe

researchinstitutestofocusonrelevantoutputs(Kibwika,Wals,&Nassuna-Musoke,

2009,p.9).Hence,theextensionagentsattempttoimprovethelivelihoodof

farmersbytransferringresearchbasedknowledgetotheagriculturalsector

(Rivera,2011,p.165).

Thecommunication approachesand channelsused bytheextension agents

influencefarmerstoadoptnew innovations(Akinbile,&Otitolaye,2008,p.

343).Worth(2006,p.182)reportedtwomajorschoolsofthoughtrelatedto

agriculturalextension.Thefirstoneconsidersextensionasthetransferringof

technologyandthesecondconsidersitaspartofthehumandevelopmentprogram.

Worthfurtherillustratedtheimportanceoftheextensionagentsbeingcognizant

oftheobjectiveofextensionwhetheritistodeveloptheagriculturalsectororthe

people.

Thedoubtfuland traditionalviewofextensionservicesand agentsisthat

extensionagentsaregovernmentagencieswhoseactivitiesaretodistributeany

informationtheyaretoldtodeliverwithouttherequiredmotivationandtraining

(Christoplos,2012,p.188).AstudyconductedinChinabyHu,Yang,Kellyand

Huang(2008,p.305)indicatedthatextensionagentsareassigneddutieswhich

arenotrelated toagriculturalextension suchasfamilyplanning,budget

management,elections,fireprotection,legalmattersandothers.Huetal.(2008,

p.305)alsofoundthatextensionagentswhoseprimarydutyistoprovide

agriculturalextensionservicestofarmersspentlessthanone-thirdoftheir

workingtimeonextensionrelatedactivities.

AccordingtoKibwikaetal.(2009,p.10),agro-ecologicalconditionsarechanging

andtheneedsandconcernsoffarmersaredynamicthereforefixedpackages

whichareprovidedtofarmersarebecominglessappropriateastheresultof

increasingclimatevariabilityandunpredictability.Extensionserviceswhichfollow
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thepathof“businessasusual”maybechallengingtofarmers(Christoplos,2012,p.

188).Tobeeffective,theextensionservicesneedtofocusonthewaytheservices

aredeliveredandthesocioeconomicandagro-ecologicalconditionsoffarmers

(Asfaw,A.,&Admassie,A.2014,p.42).

Thecountry’sagricultureischaracterizedbysmallholderfarming.Yieldsare

uniformlylowacrossallthecountry.Thesmallholderfarmerslacktransport,

inputsandtechnologytohelpthemincreasetheirproductionandreducepests

anddisease.Theyalsolackaccesstofinancialservices,togivethemcapitalfor

improvingandexpandingtheirproductivity.Thepoorperformanceofagriculture

isalsoexacerbatedbypoorimplementationofagriculturalsupportprogramsand

theneglectofthesectorindevelopmentprioriesbythegovernment.Neglectof

agricultureandthebiastowardsinvestmentinurbanindustrialeconomycanbe

tracedhistoricallytothemisplacedemphasisonrapidindustrializationviaimport

substitutionandexchangerateovervaluation.(Todaro,2011)

Themodestincreasesinaggregatecropproductionhavebeenachievedfromthe

expansionofcultivatedlandratherthanincreasedinvestmentinproduction

technologiestoraisecropyieldsperunitareaofland.Asaccesstolandis

increasingly constrained by high population growth,further expansion of

cultivated land willbe unsustainable.Although literatures indicate that

agriculturalproductivitygrowthiseffectiveinreducingpovertyandenhancing

economicdevelopment,theeffectsaresovaried and unclearon economic

developmentacrossmanydevelopingcountriesincludingEthiopia.

Despitethefactthat,theagriculturesectorismostlyvulnerableinseasonalrain

fall,theruralhouseholdsaregeneratingtheirfamilyincomefrom difference

sourcestoaversetheriskassociatedinagriculturalfarmsector.Asaresultthe

mainsourceofincomeinmostruralhouseholdofEthiopiaisderivedfromfarm

andnon-farmactivities.Agricultureistheprimarysourceofruralincomeas80%

percentoftherurallaborforceisengagedinthissector(CSA,2015).Non-farm

incomeoftheruralhouseholdreferredtoanincomethattheruralhouseholds

generatefrom noneofcroporlivestockproduction duringaoneyearof
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agriculture production period.Non-agriculturalactivities are not getting

prevalenceinruralEthiopiabecausehouseholdsarerarelypracticingdominated

byasubsistenceagriculturesector.Asaresultofthis,theincomefromnonfarm

activityisalsoverylow.Thissubsistenceagricultureand lowlevelofrural

householdincomeissociallyandeconomicallycouldmakeunstabletherural

society.Therefore,itissignificantlyimportanttoidentifythedeterminantsof

agriculturalproductivityandfindthemethodsoftheruralhouseholdincome

improvements.

Whilstthisisuseful,theliteratureonR&Dandtechnologyhasalwayspointedout

thatagriculturalresearchisaverybluntinstrumentforalleviatingpoverty.R&Dis

essentialtoachievethenecessaryoutputgrowth.However,itismorelikelyto

achievethisifthesuggestionsabovearegivenseriousconsideration.Mostofthe

studiesregardingagriculturalproductivityandruralhouseholdincomearedone

atworedalevel,andthisisoneofthegapsofpreviousstudies.Therefore,this

studytriestofillthisgapbydoingnationallevelstudyusingcountrylevelpanel

datacollectedforthreesurveyperiodof2012,2014and2016bycentralstatistical

agency(CSA).

Byconsideringtheaboveliteraturereviewed,thisstudyresultcontributesforthe

futureliteratureinEthiopiaonthefollowingpoints:

 Itcouldcontributesthefactorsthatdeterminesfarm productivityinrural

householdsofEthiopia

 Itcouldcontributesthefactorsthatdeterminestheruralhouseholdincomein

Ethiopia
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CHAPTERTHREE

3.DataandMethods

3.1Introduction

Inassessingthedeterminantsofagriculturalproductivityandruralhousehold

incomeinthestudyarea,quantitativeresearchtechniquesareusedinthestudy.

Thetypeandsourceofdataareexplained.Thedependentandindependent

variablesof the modelsused in the study are properly explained and

operationalized.Themethodsofdataprocessingandanalysisaswellasthe

measuresthathavebeentakentoaddresstheissuesofvalidityandreliabilityare

partofthischapter.

3.2DataTypeandDataSources

Thefocusofthisstudyistoinvestigatethedeterminantsofagricultural
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productivityandruralhouseholdincomeinEthiopia.Tothisend,aquantitative

researchmethodwasused.Theapplicationoftheseresearchmethodsisvitalfor

answeringdifferenttypesofresearchquestions.Inaquantitativestudy,the

focusisontherelationshipsbetweenthedifferentvariablesunderconsideration.

Themajordeterminantsofagriculturalproductivityandruralhouseholdincome

arethehouseholdcharacteristics,technologies,creditmarkets,environmental

(soilandclimate)andruralinfrastructurefacilities(Endale,2011,p.23).

Thedataforthisstudywassecondarydataandobtainedfrom thesurveyof

EthiopianRuralSocioeconomicsurvey(ERSS),conductedbyCentralStatistical

Agency(CSA)incollaborationofworldbankinfullsamplecoverageatNational

levelwhichispaneldatacollectedforthreesurveyperiodof2012,2014and2016.

Thisdata containstwopartnamelyagricultureand householdsdifferent

socioeconomiccharacteristics.Theagriculturepartcontainscultivatedlandarea

thetypesofinputused,cropproductioninquintalandLivestockproductionofthe

farmhouseholds.TheHouseholdsocio-economiccharacteristiccontainshousehold

borrowing,lending,from wheretheyborrow and towhom theylend,food

consumptionitems,theincomefromdifferentsourceincludingremittanceand

sourceoftheirincome,educationalstatusofthehousehold membersand

householddemographiccharacteristicsetc.Thissocioeconomicsurveyalsoasked

thenumberofhouseholdasset,theloanamountofmoneyincashorinkindthat

thehouseholdreceived,timeofrepayment,ifthehouseholdrepayontimeornot

andtheamountwillbepaidbackandthereasonsforthosewhodon’tgetloanetc.

3.3MethodsofDataAnalysis

ThedatafromthesurveywereenteredintoSTATASoftwareforanalysis.Inthe

analysisofthedata,descriptivestatisticsandeconometricmodelswereemployed.

Descriptive statisticssuch asMean tabulation,percentagesand frequency

distributionwasusedtoanalyzeindetail.Inordertodeterminetheinfluenceof

independentvariablesonthedependentvariables,thelog-linearofCobbDauglas

production function modelisused for the determinantsof agricultural
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productivityandmultipleregressionmodelswereemployfortheestimationofthe

determinantsofruralhouseholdincome.OntopofthatF-testandChi-square

statisticsisimplementedtomeasurethemeanandpercentagedifferencebetween

productivityandincomeoftheruralhouseholds.

3.3.1EconometricModelsSpecificationforAgriculturalProductivity

Theeconometricmodelsthatwilluseinthisresearcharebasedonthescientific

requirementsofthedependentandexplanatoryvariablesthatareconsidered.

Cobb-Douglasproductionmodelisamongthebestwellknownproductionfunction

utilizedinappliedproductionandproductivityanalysis(Enaamietal,2011).

Agriculturallaborproductivitylevelsaredeterminedbymanycauses,includingin

anyproductionfunctionoftheagriculturalsectorexceptthelaborforcesinceitis

alreadythelaborproductivitydenominatoranditgoesinthesamemannerin

measuringagriculturallandproductivity.Theseagriculturalproductivefactors

havebeenincludedinallestimationsofagriculturalproductivity(Hayamiand

Ruttan,1985;Kawagoeetal,1985).However,thecurrentanalysisconsiderallthe

factorsofproductionandhouseholdcharacteristicssuchascultivatedareaof

land,chemicalfertilizer,numberofoxenasproxyforcapitalinput,age,family

size,educationlevel,sex,agriculturalcredit,extensionservice,marketdistance

,irrigation,croprotation,drought,…..etcareconsidered.

FunctionalformofCobb-Douglasproductionmodel:-

……………………………………………………………………..(1)= ( )Yi β0L
β1

itK
β2

it e
ε
it

Where: =isthevalueofthe household’sallfarmoutputinEthiopianbirrYi ith

=isthe laborinputsusedinperiodtLit ith

=isthe capitalinputslandinperiodtKit ith

=thedisturbanceoranerrorterminperiodtε
it

And =areoutputelasticityoflaborandcapitalβ1 β2
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Ifwetransformequation(1)initslog-transformationform,itwillgiveus:

…………………………….……………(2)= + + +lnYit β0 β1lnLit β2lnKit ε
it

Therefore,inthecaseofourseveraldependantvariablesthe modelln -linear

wouldbe:

………= + + + + + +lnYit β0 β1ln +Lit β2lnKit β3lnFERTit β4lnOXENit β5AGit β6EDUCit
+ + + + + + +β7FSit β8SEXit β9PESTit β10DRUTit β11CREDTit β12EXTSit β13IRGit β14

+ +CROPROTATIONit β15PLOTDISTit ε
it

……….………………………(3)

Where,

=totalfarmoutputproducedby householdinEthiopianbirrinperiodtYit ith

=the householdagriculturallaborinputsinperiodtLit ith

=thecultivatedlandareaofthe householdinperiodtKi ith

=theamountofchemicalfertilizerusedby householdinperiodtFERTit ith

=thenumberofoxenusedforploughby householdinperiodtOXit ith

=TheAgeofthehouseholdheadinperiodtAGit

=Educationallevelofthe householdheadinperiodtEDUCit ith

=familysizeofthe householdinperiodtFSi ith

=Sexofthe householdheadSEXit ith

=the householdwereusedpesticideornotinperiodtPESTit ith

=droughtwashappenedornottothe householdfarmsinperiodtDRUTit ith

=the householdwasgotcreditornotinperiodtCREDTit ith

=thehouseholdusedextensionserviceornotinperiodtEXTSit

=thehouseholdusedirrigationornotinperiodtIRGit

=thehouseholdusedcroprotationornotinperiodtCROPROTATIONi

=the householddistancetothenearestmarketMKTDISTit ith

=the householdaverageplotdistancefromthevilagePLOTDISTit ith

HoweverourinterestistocomeupwiththelaborandLandproductivityequation

andhence,letusfirstdividebothsidesofequation(3)byagriculturalfarmlabor

force(L)andcultivatedareaofland(K)todeterminethelaborandland
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productivityequationasfollow.

A.ForLaborproductivity:

) =ln(
Yit

Lit

+ )+ )+ )+ + + +β0 β1ln(
Kit

Lit
β2ln(

FERTit

Lit
β3ln(

OXENit

Lit
β4AGit β5EDUCit β6FSit β7

+ + + + + +SEXit β8PESTit β9DRUTit β10CREDTit β11EXTSit β12IRGit β13CROPROTATIONit

+ + … ----------------β14PLOTDISTit ε
it

(4)

B.ForLandproductivity:

) =ln(
Yit

Kit

+ )+ )+ )+ + + +β0 β1ln(
Lit

Kit

β2ln(
FERTit

Kit

β3ln(
OXENit

Kit

β4AGit β5EDUCit β6FSit β7

+ + + + + +SEXit β8PESTit β9DRUTit β10CREDTit β11EXTSit β12IRGit β13CROPROTATIONit

+ + --------------(5)β14PLOTDISTit ε
it

3.3.1.1DependantVariable

Thedependentvariableof isthelogarithmformofthevalueofthe rurallnYit ith

householdtotalagriculturaloutput(inEthiopianbirr).Wewereconverttheout

putsbyusingthesurveypricedataofCSAannualfarmgetpriceorproducerprice

forallfarmoutputs.

3.3.1.2ExplanatoryVariablesofTheStudy

Inidentifyingthosevariablestheresearcherlooksdifferentpreviousstudiesand

reports.Amonganumberoffactors,whichhavebeenrelatedtoagricultural

productivity,inthisstudy,thefollowingconventionalinputsanddemographic,

socio-economicfactorswerehypothesizedtoexplainthedependentvariable.

1.Agriculturallaborinput(L):Thisreferstothetotalnumberoflaborusedwhohave

directlyinvolvedonthefarmactivitymeasuredinadultequivalentandthetotal

hiredlaborduringtheproductionprocess.Thenumberofallfamilymembersthose
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whowereinvolvedinfarmactivitywasincludedasfamilylabor.Themorethelabor

forceutilizedforthefarmproductionprocessthemorefarmlandpreparationwill

bemade.Therefore,agriculturallaborwashypothesizedtohaveapositiveimpact

onagriculturalproductivity(Endale,2011,p.35).

2.Cultivatedareaofland(K):Itisacontinuousvariablewhichisthetotalcultivated

areaofland(itisthesumofownedcultivatedland,rented-inlandandland

securedthroughsharecroppingarrangementsduringthesurveyperiod)bythe

household.Largerfirmsmightbenefitfromeconomiesofscale,butlargerfarms

canalsopracticelessintensiveformsofagriculture,whichwillresultinalower

productivityperhectare,butnotnecessarilyperworker.Thelargerthecultivated

landsizethemorehouseholdsmayproducefarmoutputwhichrequiredadditional

laborandcapitaldemands.Themainhypothesiswasthatthehouseholdswho

cultivateslargersizeoflandcanutilizemorelaborandwillbemoreproductive

thanhouseholdthosewhocultivatesmallsizeofland(Bewket,2011,p.54).

3.Croprotation:Croprotationisamethodofgrowingdifferentcropsinthesameplot

overtime.Cropsarerotatedinordertomaintaintheproductivityofland(Tulu,

2011,p.57).Hence,farmersapplyingcroprotationareexpectedtogetahigher

farmandcropincome.Itisadummyvariablemeasureas1ifthefarmerapplies

croprotationand0otherwise(Gebreeyesus2006).

4.Chemicalfertilizer(FERT):Itisacontinuousvariablethatthetotalamountof

chemicalfertilizerusedbysampledhouseholdstoproducefarm output.The

agriculturalproductivityofthehouseholdthosewhoaretheuserofchemical

fertilizeranddonotuservariesduetomaybechemicalfertilizerinput.Therefore,

Chemicalfertilizerwasexpectedtohypothesizethatitispositivelyrelatedwith

farmproductivity(Getaetal.,2013).

5.Numberofoxen(OX):Thesearethekeyassetsintheruralareasofthecountry.A

householdneedstwooxentoploughaplot.Forsmoothmanagementandtimely

cultivationofland,ahouseholdneedsapairofoxen.Agriculturalproductionis

directlyinfluencedbytheownershipofoxen.Itis,therefore,hypothesizedthat
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thelargerthenumberofoxenthehouseholdhas,themoreproductiveandthe

incomefromagriculturewillbeEndale(2011,p.24).

6.Ageofthehouseholdhead(age):Thisvariableisaproxyforexperienceoffarm

households.Thevariableageisassociatedwiththelearningprocessofhouseholds

inhandlingtheiroverallagriculturalpractices.Itisexpectedtoinfluencefarm

incomepositivelyaslongasfarmersareintheactiveagerange.

7.Genderofhouseholdhead(gender):InEthiopia,thecontributionofbothwomen

andmentotheproductivityofagricultureisvital.Buttheopportunitiesare

relativelyskewedtowardsmencomparedtofemalehouseholdheads.Accordingto

Endale(2011,p.24)genderbiastowardsaccesstolandandeducationformenis

thecauseofpoorperformanceofwomeninagriculture.Hence,itishypothesized

thatmalehousehold headsareexpected toproducemoreand getbetter

agriculturalincomecomparedtofemalehouseholdheads.Genderisadummy

variable1ifthehouseholdheadismaleand0otherwise.

8.Familysizeofthehousehold:Familymembersofthehouseholdareapotential

sourceoflaborintheagriculturalsector.Householdswithmanyfamilymembers

willhavethechancetodiversifytheiragriculturalactivitiesandrentthelandof

others.Hence,itishypothesizedthatthelargerthenumberofmembersofthe

familywhoareengagedinagriculturalactivities,thegreatertheincomefrom

agriculturewillbe.

9.Educationallevelofthehousehold head (EDUC):Educated householdsare

expectedtohavebetterexposuretoinformationthatenhancesagricultural

production.Theyarealsoexpectedtobeinnovatorsinacceptingnewwaysofdoing

things.Thisvariableismeasuredintermsofthenumberofyearsofschoolingthat

isexpectedtohaveapositiveimpactonagriculturalproductionandhenceincome

(Gebreeyesus2006).

10.Pesticide(PES):Ittakesadummyvariablethehouseholdswereusedpesticideor

nottoproduceoutputduringthethreesurveyperiod.Thelaborproductivityofthe
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householdthosewhoaretheuserofpesticideanddonotuservariesduetomaybe

theuseofpesticideinput.Therefore,pesticidewasexpectedtohypothesizethatit

ispositivelyrelatedwithfarmproductivityEndale(2011,p.24)

11.Irrigationused(IRG):Itisalsoadummyvariablewhichmeasuredwhetherthe

householdusedtheirrigationsystemornotduringsurveyperiod.Householdsthose

whowereusedirrigationforcropproductionprocessduringthesurveyperiod

wouldexpecttoincreasetheprobabilityoffarmproductivity.

12.Drought(DRT):ittakesdummyvariableiftherewasthehouseholdsfaceadrought

duringthelast12monthspriortothesurveyperiodis‘’1’’and‘’0’’otherwise.

13.Extensionservice(EXTN):Itisadummyvariablewhichmeasuredwhetherthe

householdusedtheextensionprogramornotduringthesurveyperiod.Households

thosewhowereusedextensionserviceduringtheirfarmproductionprocesswould

expecttoincreasetheprobabilityoffarmproductivity(Endale(2011,p.24).

14.Creditaccess(CREDT):Capitalisthescarcestassetinthedevelopingcountriesin

generalandruralareasinparticular.Thereisaneedformoneytoadoptnew

technologiessuchasyieldincreasinginputs.Inlinewiththis,Ellis(1992,p.128)

statedthatinputdeliveryshouldbecombinedwithcreditprovisioninorderto

reducetheworkingcapitalconstraintstoadoptingnewinputsforfarmhouseholds.

InEthiopiadifferentCreditandSavingInstitutionsprovidethemicrofinance

accessibletofarmersintheruralareas.Farmersmayalsoget“in-kind”loanssuch

asfertilizersand improved seedsfrom thefarmers’cooperativesin their

communities.Thus,thisvariableismeasuredintermsoftheEthiopiancurrency

(Birr)thatthehouseholdtookintheproductionyear.Itishypothesizedthatthe

availabilityofruralcreditisexpectedtoincreaseagriculturalproductionand

income(Kibwika,Wals,&Nassuna-Musoke,2009,p.9).

3.3.2EconometricModelSpecificationforRuralHouseholdIncome

Thefactorsaffectingagriculturalproductivityareexpectedtoaffectthetotal

agriculturalincomeoffarmoperators.Inanalyzingtheruralhouseholdincome
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themultipleregressionmodelswillbeused.Thelivestockincome(estimatedvalue

oflivestock)isincludedinthetotalincomemodel.Thejustificationforusing

multipleregressionmodelsisthatruralhouseholdincomeiscontinuousdependent

variablesanditisexpectedtotakeanon-zerovalueforallfarm households

(Endale,2011,p.35).

Accordingly,thefollowingregressionmodelisspecified:

= + + + +---- + + ………………….Yit α0 α1Xit α2Xit α3Xit α
i
Xit εit (1)

Thismeans,inshortterm,Y=α +εX
'

Where:

y=isthedependentvariable.

X=vectorofexplanatoryvariables.

=theparametertobeestimated.α

ε=theerrorterm.

Then,thefunctionalnotationofthedependentandindependentvariablesis:

………= + + + + + +Totalincomit α0 α1 +Lit α2Kit α3FERTit α
4
OXENit α5AGit α

6
EDUCit α7

+ + + + + + +FSit α8SEXit α9DRUTit α10CREDTit α11EXTSit α12IRGit α13MKTDISTit α
14

OFEit +εit

…………………….(2)

3.3.2.1VariablesusedintheruralhouseholdIncomemodelwhichisnot

describedundertheproductivitymodel.

1.Distancetothenearestmarket(MKTDIST):thisisoneoftheindicatorsofhow

easilythefarmhouseholdsareabletoaccessthenearestmarket.Thisvariableis

measuredintermsofthedistance(inkilometers)ofthefarmareafromthe

nearestmarket.Andithypothesizedas,theshorterthedistancetothenearest

market,thehighertheincomefromtheagriculturalproduceshouldbe(Endale

(2011,p.24).
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2.Off-farm employment (OFE): These major off-farm employments are:

agriculturalwage,non-agriculturalwage,self-employed and otherincome

generatingactivities.Thisvariablewillhaveadummynature.Thereisexpectedto

apositiverelationshipwiththehousehold incomethosewhohaveoff-farm

employmentandnegativefordon’thave(Getaetal.,2013).

3.Householdincome:Thisisthedependentvariableinruralhouseholdincomemodel.

Householdincomeisthetotalvalueofcrops&livestockproducedintheproduction

year(Asfaw,&Admassie,2004,p.216).

CHAPTERFOUR

4.ResultsandDiscussion

4.1Introduction

Thischapterpresentstheresultsanddiscussionofthedeterminantfactorsthat

affectagriculturalproductivityand ruralhousehold incomeinEthiopia.In

addition,the socio-economic characteristics,the major factorsaffecting

agriculturalproductivityandruralhouseholdincomeareanalyzed.Agricultural

productivityandruralhouseholdincomeinfluencingfactorssuchaslandsizeand

irrigation,utilizationofinputs,off-farm participationofthefarmers,crop

rotationand intercropping,creditavailability,droughtconditions,accessto

marketsandextensionagents’supportarepresentedanddiscussed.

Finally,the secondary sourcesdealingwith the conditionsof agricultural

productivityandruralhouseholdincomeinEthiopiaarecriticallyreviewed.Based

onthenatureofthedata,arespectivepresentationandanalysisarepresented.
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4.2DescriptiveStatisticsfortheData

4.2.1Socio-EconomicCharacteristics

Thesocio-economiccharacteristicssub-sectionincludedtheage,gender,and

familysizeandeducationlevelsofrespondentsinthesurveystudy.Theresults

arediscussedinthecontextofnationallevelasindicatedbelow.

Asshownintable4.1themajorityoftherespondentswereintheagerangeof45

and56years.AndGenderwise,themajorityofthefemalefarmerswereinthe

agerangeof33to44years.Thisimpliesthemajorityofthefarmerswereinthe

activeworkingagecategorythereforetheresearchertaketheageofthefarmer

wasalsotakenasaproxyvariableforhis/herexperienceinthesector.

Table1:Ageandgenderdescription.
Agegroup Male Female total

21-32 50 100 150

33-44 679 573 1252

45-56 1370 458 1828

57-68 780 140 920

69-80 250 30 280

81-92 60 10 70

Total 3189 1311 4500

Source:ERSS2012-2016

4.2.2DescriptiveResultsofContinuousVariables

Theperformanceofagriculturalsectorcan bemeasured in inter-related

variables:changeinagriculturalproductivity(productionperunitofinputsused

i.e.landandlabor)andtheagriculturalhouseholdincome.Productivityisthe

mostimportantfactortoindicateboththecharacteristicofcurrentperformance,

futuretrendsandsustainabilityofthesystem.Eventhoughincreasedproduction
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isalsoimportant,withoutimprovedproductivity,itiseitheranindicationofthe

presenceoflargeunusedlandandotherscarceresourcesoritisawarningthat

thepresentgeneration used theresourcesunsustainablywhichwillputthe

livelihoodofthefuturegenerationatrisk.Thereforeitisneededtodescribeand

analyzecriticallyboththedeterminantvariablesofagriculturalproductivityand

ruralhouseholdincomeasfollow.

Accordingtothesurveyresultasindicatedintable4.2below,whichissummarized

from theruralhouseholdsurveydataof2012-2016conductedbytheCentral

StatisticsAgencyofEthiopia,themeanvalueofruralhouseholds’croptotal

agriculturalincomewas33982.57inbirrwithitsminimum of9650birrand

maximumof249800birr.Andthisincludeslivestockincomeremittanceandother

nonfarmincomes.

Similarlythemeanvalueofruralfarmhousehold’svalueofoutputperunitof

farmlaborinputwhichmeansthemeanvalueoflaborproductivityis10.3birrwith

itsminimum 2.64andmaximum 16.7birr.Likewisetheruralfarm household’s

valueofoutputperunitofcultivatedareaoflandinhectarewasusedasthe

meanvalueoflandproductivityis8.6withitsminimumof1.2andmaximumof

14.83itshowslandproductivityalittlelowerthanlaborproductivityduringthe

analysisperiod(2012-2016).

Thenumberofownedoxenusedforploughed,is1.5,withitsminimumof0and

maximum6.Thisimpliesmostofthefarmersdonothaveapotentialtobuyoxen

from themarketforploughedpurpose,thereforeitisneededtosupportlow

incomefarmers.

However,themeanvalueoflandperunitoflaborisonly0.25hectarewithits

minimumof0.02andamaximumof6hectares.Thisimpliesthatthereisasignof

cultivatedlandscarcityforlaborsandworktoincreasetheland-laborratio.

Accordingtothesurveyresultindicatedintable4.2below,whichissummarized

from theruralhouseholdsurveydataof2012-2016conductedbytheCentral
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StatisticsAgencyofEthiopia,theaveragefamilysizeoftheruralhouseholdswas

6.75persons,with2and12beingtheminimumandthemaximumfamilysizes

respectively.Theaverageageofthehouseholdheadswas46yearswherethe

minimumis21yearsandthemaximumwas92years.Thestudyalsoindicatesthat,

themeanvalueofDependencyratiois0.49with0and2.5minimumandmaximum

values.Andthisisveryhighratioespeciallyforlowincomecountrylikeours.Level

ofeducation:Theaverageyearsofformalschoolingofthefarmerswasgrade4

withtheminimum0andmaximumofgrade12.Theaveragefamilylaborconsumed

bytheruralhouseholdforagriculturalactivitywas549mandayswiththe

minimum200andmaximum1400.Furtherthestudyindicatedthat,theaverage

Amountsofchemicalfertilizerusedbytheruralhouseholdwere2.46quintalswith

theminimumamount0.25andmaximumamountused9quintals.Whereasthe

averageAmountsofimprovedseedusedbytheruralhouseholdswere1.76quintals

withaminimum0.75quintalsandmaximumof3quintals.

Finally,marketdistanceisadeterminantofprofitabilityandsustainabilityof

agriculturalproduceorproxytoagriculturalmarketingservicesandthemean

distancebetween thevillagesand themarketin kilometersfortherural

householdswasfoundtobe13.6kilometerswithaminimumof1.5kilometersand

maximumof30kilometers.

Table2:DescriptiveResultsforContinuousVariables
Variables Mean Minimum Maximum

Totalincome 33982.57 9650 249800

Laborproductivity(output/laborin

birr)

10.3 2.64 16.70

land productivity(output/land in

hectare)

8.6 1.2 14.83

Numberofoxen 1.5 0 6

Age 46 21 92
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Familysize 6.75 2 12

Plotdistance 0.49 0 2.5

Educationlevel 4 0 12

Cultivatedlandarea 0.25 0.02 6

NumberofLabor 549 200 1400

Fertilizerused 2.46 0.25 9

ImprovedSeedsused 1.76 0.75 3

Marketdistance 13.6 1.5 30

Sources;ERSS2012-2016.

4.2.3DescriptiveResultsofDummyVariables

Accordingtothesurveyresultasindicatedintable4.3below,whichissummarized

from theruralhouseholdsurveydataof2012-2016conductedbytheCentral

StatisticsAgencyofEthiopia,outofthetotalsampled4500households1311which

means29.01percentoftheruralhouseholdswereheadedbyfemalesandtherest

3189whichmeans70.90percentwereheadedbymale.Thestudyresultshowed

thatonly6percentoftheruralhouseholdshaveusedirrigationthisimpliesthat

thereisnosignificantnumberofirrigationusers.Whilethestudyresultshowed

that2115or47.5percentofthesamplehouseholdsusePesticidesintheirfarming

practicesandtheremaining52.5percentdoesnot.Furthermore,3330ofthe

sampledhouseholdsor74percentarepracticecroprotationintheirlandsandthe

remaining26percentsdoesnot.

Droughtisalsoasensitiveissueintheruralarea;regardingthisthestudyresults

showthatoutof4500sampledhouseholds1440or32percentfacedroughtrelated

issueinthesurveyperiod.Thereforesinceisaglobalissueitneedstoattend

critically

Table3:Descriptivestaticsforsamplehousehold(discretevariables)
Variables Option Frequency %

Sex Male 3189 70.9
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Female 1311 29.1

Irrigation Yes 270 6

No 4230 94

Extensionservice Yes 3825 85

No 675 15

Pesticides Yes 2115 47.5

No 2385 52.5

drought yes 675 15

no 3825 85

Croprotation Yes 3330 74

No 1170 26

Non-farmincome Yes 1125 25

No 3375 75

Creditaccess Yes 1215 27

No 3285 73

Source:ERSS2012-2016.

However,themeanvaluesofthenumberofhouseholdsthosewhogetanincome

fromnon-farmactivityandthenumberofhouseholdthosewhoaregetcredit

accessareverysmallinmagnitudewhichis0.25and0.27respectively.Thisimplies

that,onlyfewruralhouseholdhaveearnsnon-farmincomeandhavegotafew

creditaccesses..Lastly,thestudyresultshowedthatoutofthetotal4500

householdswhichare85percentofthesamplehouseholdsgetextensionservice.It

isbetterif Farmerstraininggivenbyextensionagents andbydifferent

responsibleorgansatafarmerstrainingcenterwithoutanypoliticalissueand

otherunnecessarydiscussion,thefarmers’atafarmerstrainingcenterabilityto

adoptnewtechnology,cropandanimalyield,marketingservices,inputapplication

andnaturalandwaterresourceconservations.Butmostoftheagentsdoesnotdo

usitisandfailtoachievetheirobjective.
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4.3EmpiricalfindingsoftheEconometricmodelsandtheir

Discussions

Theeconometricanalysisofthestudyismainlydealswiththeanalysisofmajor

factorsthatdetermineagriculturalproductivityandruralhouseholdincomeof

thepanelsampledoftheruralagriculturalhouseholdsofEthiopia;andinthis

chapter,thestudyprovidetheanalysesfocusingontheresearchquestions.The

firstpartofthiseconometricresultisaboutthedeterminantsofagriculturallabor

productivityanalysis,whilethesecondpartfocusesonthedeterminantsof

agriculturallandproductivityandthethirdpartdealswiththedeterminantof

theruralhouseholdincomebasedonthemodelusedfortheregression.

4.3.1EconometricResultsoftheAgriculturalLaborProductivity

Model

There were differentdemographic and socio-economic factorsthatwere

contributinginthedeterminantsofagriculturallaborproductivityoftherural

farm household’sinEthiopia.Inordertoidentifythesignificantfactors,for

agriculturallaborproductivitythewithin-group,thefixedeffectandtherandom

effectmodelsareappliedonthepaneldatasetwhichwecouldchoosethebest

amongthem.However,anF-testofthenullhypothesisthatallhousehold-specific

interceptsareidenticalrejectedthewithin-groupinfavorofthefixedeffect

modelandalsotherandomeffectmodelwasrejectedbytheHausmantest.

F-testforlaborproductivity:

AnFtesthasbeencarriedontoknowwhetherthemodelisbestornot.Thenull

hypothesisisthatalltheinterceptsarethesameandthealternativehypothesisis

atleastoneoftheinterceptisnotthesame.TheFvalueof110.84(for14

numeratordegreeoffreedomand4500denominatordegreeoffreedom)ishighly

significant.Therefore,basedontheFtest,werejectedthenullhypothesisin

favoroffixedeffect.

Teststatistic:F(14,4500)=110.84
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Withp-value=P(F(14,4500)>110.84)=3.38

OnthebasisoftheF-statisticstest,wedecidedtousethefixedeffectmodel,and

therefore,onlythefixedeffectmodelresultswillbepresentedanddiscussed.

Hausman-test:

Forchoicebetweenthefixedeffectandtherandomeffectmodel,thisstudywas

employedtheHausmantesttoselectthebestestimationmodelsincetheselection

ofbetweenthetwomodelwouldbeproblematic.Despitethefactthat,the

HausmantestclearlyshowstheP-valueis0.000whichwaslessthan0.05.

Test:Ho:differenceincoefficientsnotsystematic

chi2(14)=251.46

Prob>chi2=0.0000

Therefore,werejecttherandom effectmodelinfavoroffixedeffect.The

analysisofthisstudyismadeonthebasesoftheresultofthefixedeffectmodel,

duetotherandomeffectmodelwasrejectedinfavoroffixedeffectmodelby

Hausmantest.

ThemodelisalsotestedforthepossibleappearancesofHeteroscedasticityand

multicollinearityproblems.The Heteroskedasticityproblem wasadjusted by

regressing allmodelused forestimation with robuststandard,and the

multicollinearity problem wasalsochecked and tested usingthe observed

informationmatrix(OIM)duringtheestimationofthevariance–covariance

matrix.Asaresultwedon’tfind anymulticollinearityproblem duringthe

estimationforthedeterminantsoflaborproductivity.

Therefore,Theparametersofthefixedeffectestimatorsofthepartialfactor

laborproductivityoftheEthiopianruralfarmhouseholdindicatesthat,mostof

thevariableswerestatisticallysignificant.Thisimpliesthatthevariablesusedin

thepanelmodelofthefixedeffectestimationaresignificantdeterminantsof

agriculturallaborproductivityinthesampledruralfarmhouseholdsofEthiopian

duringtheperiodofproductivityanalysis(2012-2016).
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However,educationallevelofthehouseholdhead,genderofthehouseholdhead

andirrigationwerenotsignificantforthedeterminantsoflaborproductivity.One

knownreasonforeducationallevelofthehouseholdheaddonotsignificantis

that,outof4500householdheadtherewereonlyabout942householdheadswere

educatedinthesurveydatasetandoffthese942householdsonly76household

headswerecompletesgrade8andabove.Regardingtoirrigationuser,outofthe

total4500sampledhousehold,therewereonly429householdswereusedirrigation

duringthesurveyperiod.

Despitethefactthat,thefindingofthefixedeffectestimationmodelshowsthat

cultivatedareaoflandperunitoflabor,theuseofchemicalfertilizer,theuseof

pesticide,familysize,numberofoxen,useofirrigation,creditaccessandageof

thehouseholdheadarefoundtotheapositivedeterminantsoftheagricultural

productivity.However,useofextensionservice,marketdistance,plotdistance

andthedroughtvariablewassignificantlyandnegativelyaffectstheagricultural

laborproductivityofthesampledruralhouseholds.

Morespecifically,cultivatedareaoflandwasasignificantcontributionforthe

positivechangeoflaborproductivitywith1percentsignificancelevelduringperiod

ofanalysis.Theresultindicatesthat,otherthingsremainconstant,asthe

cultivatedareaoflandincreasesbyonepercent,thelaborproductivityincreases

by0.76percent.ThisfindingisconsistencewiththefindingofJosephOwuor’sin

Kenya.Hewasconcludedthat,laborproductivityandlandproductivityare

consistent,positivelycorrelatedandsignificant.Theresultimpliesthat,the

availabilityofagriculturalcultivatedlandincreaseslaborproductivityinthe

sampledareaofruralhouseholds.Therefore,itcouldbegoodifthegovernment

facilitatetheaccessoflandtolandless,especiallyfortheyoungpeoplethosewho

arewithinthehousehold.

Chemicalfertilizeisanothersignificantdeterminantsoflaborproductivitywitha

significantlevelof10percent.Thismeansthereisasignificantlaborproductivity

differencebetweenchemicalfertilizeuserhousehold and nonuser.Asthe
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householdareincreasesuseofchemicalfertilizerinputsbyoneunitthelabor

productivityincreasesby0.237percent,citrusparibus.Theuseofpesticideinput

infarmproductionprocesseswasalsostatisticallysignificantat5percentlevel,

whichmeans,asthehouseholdisuserofpesticidethelaborproductivityincreases

byabout0.013percentcomparedtononusersofpesticides.Therefore,accessing

andadvisingtheruralhouseholdtotheuseofpesticideinputsduringtheirfarm

productionprocesseswouldenhancelaborproductivityinruralhouseholds.

Familysizes:surprisingly,asthenumberofhouseholdmemberincreasesbyone

unitthelaborproductivityofthehouseholdincreasesby0.203percentanditis

alsosignificantat5percentlevelofsignificant.Oneknownreasonbehindthisis

that,theruralhouseholdofEthiopiausesmorefamilylaborthanhiredlaborin

theirfarmproductionprocesses.Asaresulthavingmorelaborwithinahousehold

wouldbeabletoahighpossibilityoffarmmanagementworktoincreasefarm

output.CropRotationisalsoimportantvariablesfortheruralhouseholdlabor

productivityenhancement,whichshowsthat,thelaborproductivityincreasesby

0.07percentasthefarmhousehold’susescroprotationfortheirfarmproduction

processinoneproductionperiod.ThefindingisalsoconsistentwithWassie(2014)

inEthiopia.

Averysurprisingresultofthisstudyisnegativerelationofextensionserviceand

agriculturallaborproductivity,theuseofextensionserviceisalsostatistically

significantat10percentsignificantlevelwithacoefficientof-0.007.Thismeans,

agriculturalhouseholdlaborproductivitydecreasesignificantlyby0.007percent

asthehouseholdsweregottheserviceduringoneproductionseasonsofthesurvey

period.ItisalsoconsistencewiththefindingofAsresEliasel.al(2013)inEthiopia,

duringtheirstudyoftheEffectofagriculturalextensionprogram onsmall

holder’sfarmproductivity.Thisisbecausetheextensionagentsdonotfocuson

theirjobdescriptionrathertheydiscussonotherissueslike,repaymentofinput

creditandotherpoliticalissues.

Thenumberofploughedoxenvariableisalsostatisticallysignificantat1percent
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levelanditshowsapositivechangeinlaborproductivityasthehouseholdusethe

oneextramoreploughedox,laborproductivitychangesby0.324percent.This

impliesthatthepossessionofanoxisthecriticalassetintheruralareas.Asitwas

hypothesized,forasmoothmanagementandtimelycultivation,ahouseholdneeds

apairofoxen.Iffarmershaveatleastapairofoxen,theywillbeabletocultivate

andsowtheirlandattheappropriatetime.Inaddition,theycancultivatemore

landbyrentingfrom householdswhodohaveploughoxen.Alongthesame

argument,Rahmato(2015,p.39)reportedthatitisnothardtoimaginewhata

debilitatinghandicaptheshortageoffarm oxen can beespeciallyin the

predominantlyplough-basedfarmingZonesofthecountry.

Thereisalsoageofthehouseholdheadisstatisticallysignificantat5percentlevel.

Theresultindicatesthat,holdingothervariablesconstant,astheageofthe

householdheadsincreasesbyonemoreyear,thelaborproductivityshowsaslightly

increasesby0.025percent.Onereasonwouldbemostofthehouseholdheadageis

inactiveworkingagegroupwhichisbelow56yearsoldandthemeanofthe

householdheadageis46years,asaresultthepossibilityofyounghouseholdhead

tobematuredandincreaseshis/herfarmpracticingexperiencewouldbehigh

whichabletoincreasehousehold’sfarmlaborproductivity.

Thedistanceofthevillagefromthenearestmarketisalsoadeterminantvariable

oflaborproductivityatasignificancelevelof1percent.Theresultindicatesthat,

asthedistanceofthevillagefrom thenearestmarketisincreasedbyone

kilometer,thelaborproductivityincreasedby0.022percent.However,unlikethe

othervariables,itiswiththeunexpectedsign.Thehypothesiswastheshorterthe

distance,thebetterestimatedvalueoflaborproductivity.Theassumptionwas

thatfarmerswhoareneartothemarketcanaccessinputswhentheyarescarceat

thevillage.Theresultandtheunexpectednegativecorrelationmightbebecause

thefarmersfrequentlyvisitedthetownandthetimetheydevotedtotheirplots

couldbeminimal.

Finally,theaveragedistanceofallplotsfrom thehomesteadissignificant
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determinantsofagriculturallaborproductivityata10percentlevel.Theresult

indicatesthatincreasingtheaveragedistanceoftheplotsleadstoadecreasein

thelaborproductivity.Thisisalogicalresultasfarmersmighthaveafrequent

presenceandcareforplotswhicharelocatedatnearbyareas.

Oneoftheimportantfindingofthisstudywasthat,whenthedroughtoccursin

oneagriculturalseasoninEthiopia,thelaborproductivityoftheruralhousehold

declinesbyabout0.24percentanditisstatisticallysignificantat10percentlevel.

Thisimpliesthattheraindependentagricultureisriskyforthefarmhousehold

laborproductivityenhancement.Therefore,promotionoftheuseofirrigation

systemoranyothersourceofwaterisusefulduringthedroughtseasonsoasto

increasethelaborproductivityofruralfarmhouseholds.

CreditsAccessisalsoimportantvariablewith5percentsignificantlevelinthelabor

productivitymodel.Asitishypothesizedthehouseholdthatareruralcreditusers

are0.171percentmoreproductivethannonusers.Capitalisthescarcestassetin

thedevelopingcountriesingeneralandruralareasinparticular.Thereisaneed

formoneytoadoptnewtechnologiessuchasyieldincreasinginputs.Inlinewith

this,Ellis(1992,p.128)statedthatinputdeliveryshouldbecombinedwithcredit

provisioninordertoreducetheworkingcapitalconstraintstoadoptingnewinputs

forfarmhouseholds.

Table4:Regressionresultsoffactorsthataffectlaborproductivitymodel
Numberofobservations=4500

F(15, 4484)

=341.6

Prob>F=0.0000

R-squared=0.5674

Adj. R-squared
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=0.5481

Explanatory

Variables

Within-

group

Fixed

effect

Random

effect

cultivated area

ofland

0.826

(0.000***

)

0.761

(0.000***)

0.681

(0.000***)

age 0.024

(0.03**)

0.025

(0.04**)

0.019

(0.02**)

gender 0.112

(0.103)

0.125

(0.109)

1.52

(0.002*)

educlevel 0.019

(0.148)

0.026

(0.151)

0.19

(0.141)

fimilysize 0.210

(0.011*)

0.203

(0.018**)

0.031

(0.054)

oxenown 0.311

(0.000***

)

0.324

(0.000***)

0.520

(0.000***)

Fertilizerused -0.123

(0.021*)

0.237

(0.052*)

0.313

(0.039*)

Pesticideused 0.003

(0.021**)

0.013

(0.032**)

0.032

(0.041**)

Irrigation 0.228

(0.205)

0.285

(0.114)

0.821

(0.155)

extensionservice -0.002

(0.074*)

-0.007

(0.082*)

-0.003

(0.089*)

Accesstocredit 0.297

(0.003***

)

0.171

(0.023**)

0.009

(0.135)

Drought -0.077

(0.059*)

-0.24

(0.072*)

-0.231

(0.061*)
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Mktdist -0.017

(0.003***

)

-0.022

(0.005***)

-0.813

(0.027**)

Plotdist -0.024

(0.056*)

-0.014

(0.060*)

-1.89

(0.081*)

Croprotation 0.009

(0.091*)

0.07

(0.081*)

0.078

(0.062*)

_cons 7.586

(0.000***

)

7.580

(0.000***)

7.052

(0.000***)

***Significanceat1%**significanceat5%*significanceat10%

Source:Ownestimationresult

4.3.2EconometricResultsoftheAgriculturalLandProductivityModel

Herealsotherearedifferentdemographicandsocio-economicfactorsthatwere

contributinginthedeterminantsofagriculturallandproductivityoftherural

farm household’sinEthiopia.Inordertoidentifythesignificantfactors,the

within-group,thefixedeffectandtherandomeffectmodelswereappliedonthe

paneldatasetwhichwecouldchoosethebestamongthem.However,anF-testof

thenullhypothesisthatallhousehold-specificinterceptsareidenticalrejected

thewithin-groupinfavorofthefixedeffectmodelandalsotherandomeffect

modelwasrejectedbytheHausmantest.

F-testforlandproductivity

AnFtesthasbeencarriedontochoosethebestmodelbetweenthewithin-group

andthefixedeffectestimation.Thenullhypothesisisthatalltheinterceptsare

thesameandthealternativehypothesisisatleastoneoftheinterceptisnotthe

same.TheFvalueof93.99(for17numeratordegreeoffreedom and4482

denominatordegreeoffreedom)ishighlysignificant.Therefore,basedontheF

test,werejectedthenullhypothesisinfavoroffixedeffect.

Testfordifferinggroupintercepts-
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Nullhypothesis:Thegroupshaveacommonintercept

Teststatistic:F(17,4482)=93.99

Withp-value=P(F(17,4482)>93.99)=3.41

Hausman-test:

Tochoicebetweenthefixedeffectandtherandomeffectmodel,thisstudywas

employedtheHausmantesttoselectthebestmodelduetothechoicebetweenthe

twomodelisproblematic.TheHausmantestclearlyshowsthattheP-valueis

0.0000whichislessthan0.05.

Test:Ho:differenceincoefficientsnotsystematic

chi2(17)=248.21

Prob>chi2=0.0000

Therefore,werejecttherandomeffectmodelinfavoroffixedeffect.Asaresult,

theanalysisofthisstudywasmadebasesontheresultofthefixedeffectmodel.

OnthebasisoftheF-statisticstestandhausman-test,wedecidedtousethefixed

effectmodel.Andhence,onlythefixedeffectmodelresultswillbepresentedand

discussed.

Themodelisalsotestedforthepossibleappearancesofhetroscedasticityand

multicollinearityproblems.The Heteroskedasticityproblem wasadjusted by

regressesoftheentiremodelusedforestimation,withrobuststandardandthe

multicollinearity problem wasalsochecked and tested usingthe observed

informationmatrix(OIM)duringtheestimationofthevariance–covariance

matrix.Asaresultwedon’tfind anymulticollinearityproblem duringthe

estimationforthedeterminantsoflandproductivity.

Theparametersofthefixedeffectestimationmodelofthepartialfactorland

productivityoftheEthiopianruralfarm householdindicatethat,mostofthe

variablewasstatisticallysignificant.Thisimpliesthatthevariablesusedinthe

panelmodelof the fixed effectestimation (Equation 5)are significant

determinantsofagriculturalproductivityin theruralfarm householdsof



54

Ethiopianduringtheperiodofanalysis(2012-2016).

However,educationalstatusofthehouseholdhead,sexofthehouseholdhead,

andirrigationwerenotsignificantforthedeterminantsoflandproductivity.One

knownreasonforeducationallevelofthehouseholdheaddonotsignificantis

that,outof4500householdheadstherewereonlyabout942householdheadswere

educatedinthesurveydatasetandoffthese942householdsonly76household

headswerecompletesgrade8andabove.Regardingtoirrigationuser,outofthe

total4500sampledhousehold,therewereonly429householdswereusedirrigation

duringthesurveyperiod.

Despitethefactthat,thefindingofthefixedeffectestimationmodelshowsthat,

agriculturallaborperunitofcultivatedareaofland,theuseoffertilizer,theuse

ofpesticides,familysize,thenumberofoxenusedforploughed,creditaccess,

croprotationandtheageofthehouseholdheadwerefoundtobethepositive

determinantsofagriculturallandproductivityofruralhouseholds.

However,extensionservice,plotdistancefromthehomesteadsandtheoccurrence

ofdroughtduringtheproductionseasonweresignificantlyandnegativelyaffects

theruralhouseholdslandproductivity.Itwasalsoaslightchangewhenit

comparestolaborproductivitychangesduringthesameperiodofanalysis.

Theresultshowsnumberoflaborisasignificantdeterminantoflandproductivity

with5percentsignificantlevel.Itshowsthat,astheagriculturallaborperunitof

cultivatedareaoflandincreasesbyonepercent,landproductivityincreasesby

0.019percent.Theresultimpliesthat,theincreaseoflabor-landratioresultsvery

smallincreasesinlandproductivityofruralhouseholds.Thismeansthemarginal

productivityoflaborisverysmallanditindicatestheirisashortageofcultivated

landforthegangsters.Therefore,itcouldbegoodifthegovernmentfacilitatethe

accessoflandtolandless,especiallyfortheyoungstersthosewhoarewithinthe

household.ThefindingisalsoconsistencewithJosephOwuorinKenya.Theresults

ofthisstudyinfixedeffectestimationmodel,exactlyanswerthequestionofthe

mostpotentofagriculturalproductivitysoaslaborproductivityisthemostpotent
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foragriculturalproductivitythanlandproductivityintheruralhouseholds.

Chemicalfertilizeisalsostatisticallysignificantvariableat10percentlevel.The

fixedeffectresultshowsthat,thereisasignificantlandproductivitydifference

betweenchemicalfertilizeuserhouseholdandnonuser.Asthehouseholdare

increasestheuseofchemicalfertilizerinputsbyonequintal,thelandproductivity

increasesbyabout0.172percent.

Theuseofpesticideinputinfarm productionprocesseswasalsostatistically

significantat5percentlevel.Thismeans,asthehouseholdincreasestheuseof

pesticidebyoneunit,thelandproductivityincreasesby0.10percent.Therefore,

accessingandadvisingtheruralhouseholdtotheuseofpesticideinputsduring

theirfarm productionprocesseswouldenhanceoflandproductivityofrural

households.

Oneoftheimportantfindingofthisstudywasthat,whenthedroughtoccursin

oneagriculturalseasoninEthiopia,thelandproductivityoftheruralfarm

householddeclinesby0.241percentanditisalsostatisticallysignificantat10

levels.Thisimpliesthattheraindependantagricultureisriskyforthefarm

householdlandproductivityenhancement.

Surprisingly,asthefamilysizeincreasesbyoneunit,thelandproductivity

increasesby0.101unitsanditisalsosignificantat5percentlevel.Oneknown

reasonbehindthisisthat,theruralhouseholdofEthiopiausesmorefamilylabor

thanhiredlaborintheirfarmproductionprocesses.Asaresulthavingmorelabor

withinahouseholdwouldbeabletoahighpossibilityoffarmmanagementwork

liketimelylandpreparationtoincreasefarmoutput.

Herealsoanegativerelationbetweenlandproductivityandextensionservice

whichisaverysurprisingresultofthisstudy.Theuseofextensionserviceis

statisticallysignificantat10percentsignificantlevelwithacoefficientof-0.013.

Thismeans,agriculturalhouseholdlandproductivitydecreasesignificantlyby

0.136percentasthehouseholdsweregottheserviceduringoneproductionseasons
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ofthesurveyperiod.ItisalsoconsistencewiththefindingofAsresEliasel.al

(2013)inEthiopia,duringtheirstudyoftheEffectofagriculturalextension

programonsmallholder’sfarmproductivity.Thisisbecausetheextensionagents

donotfocusontheirjobdescriptionrathertheydiscussonotherissueslike,

repaymentofinputcreditandotherpoliticalissues.

Thenumberofploughedoxenvariableisalsostatisticallysignificantat5percent

levelanditshowsapositivechangeinlandproductivityasthehouseholdusethe

oneextramoreploughedox,landproductivitychangesby0.016percent.This

impliesthatlandproductivityispositivelyassociatedwithnumberofoxeninrural

farmhouseholdsofEthiopia.Useofcroprotationisalsostatisticallysignificant

10percentlevel,indicatesthatasthehouseholdincreasestheusescroprotationin

theproductionperiodthelandproductivityincreasesby0.014percent.

Thereisalsoageofthehouseholdheadisstatisticallysignificantat10percent

level.Thisimpliesthatastheageofthehouseholdheadsincreasesbyonemore

year,thelandproductivityoftheruralhouseholdisshowsaslightlyincreasesby

0.025percent.Onereasonwouldbemostofthehouseholdheadageisinactive

workingagegroupwhichisbelow56yearsoldandthemeanofthehouseholdhead

ageis46years,asaresultthepossibilityofyounghouseholdheadtobematured

andincreaseshis/herfarm practicingexperiencewouldbehighwhichableto

increasehousehold’sfarmlaborproductivity.

CreditAccessisalsoimportantvariablewith5percentsignificantlevelintheland

productivitymodel.Asitishypothesizedthehouseholdthatareruralcreditusers

are0.179percentmoreproductivethannonusers.Capitalisthescarcestassetin

thedevelopingcountriesingeneralandruralareasinparticular.Thereisaneed

formoneytoadoptnewtechnologiessuchasyieldincreasinginputs.Inlinewith

this,Ellis(1992,p.128)statedthatinputdeliveryshouldbecombinedwithcredit

provisioninordertoreducetheworkingcapitalconstraintstoadoptingnewinputs

forfarmhouseholds.

Thedistanceofthevillagefromthenearestmarketisadeterminantvariableof
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landproductivityatasignificancelevelof1percent.Thefixedeffectresult

indicatesthat,asthemarketdistanceincreasedby1kilometertheagricultural

land productivitydecreasesby0.021percent.However,sincemostofthe

agriculturalproductsareperishableinnature,asthemarketsisfarfromthe

villagethefarmerdoesnottimelysaletheirproductsandthisinturndeclinethe

marketvalueoftheirproductthereforethebirrvalueofunitoflandproductivity

decreases.

Finally,theaveragedistanceofallplotsfrom thehousehold’shomesteadis

significantata10percentlevel.Theresultindicatesthatincreasingtheaverage

distanceoftheplotsby1kilometersleadstoadecreaseinthelandproductivityby

about0.011percent.Thisisalogicalresultasfarmersmighthaveafrequent

presenceandcareforplotswhicharelocatedatnearbyareas.

Table5:Regressionresultsoffactorsthataffectlandproductivitymodel
Number of

observations=4500

F(15, 4484)

=93.99

Prob>F=0.0000

R-squared=0.6770

Adj. R-squared

=0.6451

Explanatory

Variables

Within-

group

Fixed

effect

Random

effect

Numberoflabor 0.019

(0.021**)

0.016

(0.033**)

0.023

(0.022**)

age 0.024

(0.062*)

0.025

(0.053*)

0.019

(0.110)

gender -0.003 -0.191 0.014
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(0.103) (0.109) (0.117)

educlevel 0.008

(0.048**)

0.026

(0.051*)

0.183

(0.041*)

fimilysize 0.210

(0.011**)

0.101

(0.018**)

0.031

(0.054**)

oxenown 0.008

(0.000***

)

0.016

(0.000***)

0.003

(0.000***)

Fertilizerused 0.109

(0.053*)

0.172

(0.065*)

0.211

(0.058*)

Pesticideused 0.033

(0.034**)

0.114

(0.022**)

0.172

(0.081*)

Irrigation 0.028

(0.105)

0.085

(0.63*)

0.281

(0.053*)

extensionservice -0.029

(0.072*)

-0.013

(0.066*)

-0.023

(0.069*)

Accesstocredit 0.027

(0.004***

)

0.179

(0.043**)

0.029

(0.165)

Drought -0.094

(0.053*)

-0.241

(0.084*)

-0.253

(0.059*)

Mktdist 0.023

(0.004***

)

-0.021

(0.003***)

-0.714

(0.039**)

Plotdist -0.004

(0.054*)

-0.011

(0.063*)

-1.31

(0.072*)

croprotation 0.077

(0.078*)

0.014

(0.054*)

0.491

(0.063*)

_cons 6.659

(0.033**)

6.801

(0.024**)

6.072

(0.048**)
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***Significanceat1%**significanceat5%*significanceat10%

Source:OwnEstimationResult

4.3.3EconometricResultsoftheRuralHouseholdsIncomeModel

Thehousehold’stotalincomedifferentialthatmeasuredinbirrisdeterminedby

differentfactors.Inadditiontothedescriptionsgivenindifferentpartofthis

paper,theruralhouseholdincomeanalysisinthissub-sectionwasestimatedusing

themultiplelinearregressionmodels.Thestudyhastriedtoaddresstheobjective

andgiveempiricalevidenceforresultobtainedforregressionestimationmethod.

And somebasicassumptiontestswerecarried outand areattached inthe

appendicessection.

Toavoidtheproblemofmulticollinearity,allexplanatoryvariableswerechecked

priortoestimatingtheregressionmodel.Inaddition,theoreticalrelevancewas

consideredtodeterminetheinclusionandexclusionofvariablesinthemodel.

Following Gujarati[16]2004,multicollinearity problem for allexplanatory

variableswasassessedusingatechniqueofvarianceinflationfactor(VIF)The

VarianceInflationFactorresultindicatedthattherewasnomulticollinearity

problem amongtheexplanatoryvariables.BecausethevalueofVIFforeach

independentvariableislessthan10,withitsmeanVIF=2.16,thisshowsthat

multicollinearitywasnotaproblem(Appendix).Andthetestresultedendsinthe

rejection of the existence of multicollinearity hypothesis. Moreover,

heteroscedasticitywastestedbyusingBreusch-Pagantest.Thistestresultedin

rejectionoftheexistenceofheteroscedasticityhypothesisas(p=0.147).The

Ramseyresultshavealsoacceptedtheassumptionthatthemodelhasnoomitted

variables.

Thedependentvariableconsideredintheanalysisisthetotalannualhousehold

grossincomederivedfrom agriculturalcropincome,remittanceandlivestock

income.

Table6:MultipleRegressionresultsofruralhouseholdincomedifferential
Numberofobs=4500
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F(17,4482)=16.84

Prob>F=0.0000

R-squared=0.6919

Adj R-squared =

0.6508

Totalincome Coefficient Std.Err T P>t

Familysize -84.2018 540.129 -0.16 0.87

6

AgeofHH’sHead 305.2897* 163.646

4

1.87 0.06

5

SexofHH’sHead 2596.902 3580.48

4

0.73 0.47

0

Education of HH’s

Head

968.5178* 474.632

2

2.041 0.06

1

Cultivatedarea 14368.64** 6390.55

5

2.25 0.02

7

Numberofoxen 1679.781**

*

622.576

8

2.70 0.00

8

OfffarmEmployment 4839.071** 2319.34

9

2.09 0.02

1

Extension 1624.921 2663.00

5

0.61 0.54

3

Irrigation 13525.57** 6121.97

2

2.21 0.02

9

Marketdistance -107.0354 390.343

6

-0.27 0.78

4

Numberoflabor 14.83235 14.3290

4

1.04 0.30

3

Fertilizers 3847.395**

*

924.964

7

4.16 0.00

0
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Drought -641.6653 390.133

4

-1.64 0.10

3

Creditaccess 2440.29 1549.47

4

-1.57 0.11

8

Constant -18782.29* 10464.6

2

-1.79 0.07

6

*,**And***meansignificantat10%,5%and1%probabilitylevel,respectively

Source:OwnEstimationResult

AsshowninTable3,the andtheadjusted valuesare0.69and0.65R2 R2

respectively.Itmeansthatabout69%ofthevariationsinthedependentvariable

explained bytheindependentvariablesincluded in themodel,indicating

relativelyhighexplanatorypowerofthemodel.Dependingoneconomictheories

anddataavailability,thevariablesbelievedtoinfluenceoftheruralhousehold

havebeenincluded.

Lookingintotheestimatedresults,age,cultivatedareaofland,educationlevelof

thehouseholdhead,numberofoxen,irrigationparticipationofhousehold,off

farm employment,andamountofchemicalfertilizersaretheindependent

variablesexplainthefarmincomedifferentials.Thosevariablesareexplainedas

follows.

Age:Theresultofthemodelindicatesthatthevariablehaspositiverelationship

withruralhouseholdgrossincome.Itissignificantat10% level.Thecoefficient

impliesthat,keepingotherfactorsconstant,theruralhouseholdincomeincrease

byBirr305astheageofthehouseholdheadincreasebyoneyear.Thisresultisin

agreementwiththefindingsofTesfaye(2011).Ruralhouseholdsbasetheir

livelihoodsonagriculture.Theolderthehouseholdhead,themoreexperience

he/shehasinfarming.Moreover,olderpersonsaremoreriskaverters,andmostly

theyintensifyanddiversifytheirproductionactivities.

Educationallevelofhouseholdhead:itwasfoundsignificantat10% probability

levelandpositivelyinfluencefarmersincomeindicatingthatrelativelymore
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educatedfarmersrecognizetheadvantagesoffarm technologythanfarmers

withlesseducated.Themarginaleffectindicatedthataseducationlevelof

householdheadincreasedbyoneyeartheruralhouseholdincomeincreasedby

9.68%.Thisisbecauseofthefactthateducationenhancesfarmers’abilityto

perceive,understand,andrespondtonewtechnology.Italsoenablesfarmersto

bemoreawareoftheimprovedtechnology.Tefera(2014)reportedthesameresult

thateducationispositivelyinfluencingtheincomeoffarmhousehold.

Cultivatedareaofland:Sizeofcultivatedlandhaspositiveinfluenceontherural

household’sincome.Itwassignificantat5%.Increaseinsizeofcultivatedland

haspositiverelationshipwiththeamountofproductiontobeharvested.Therefore,

thosefarmerswhocultivatedmorebecomeinabetterincomepositionthanthose

whocultivatedless.Thecoefficientimpliesthatwithallotherfactorskept

constant,theruralhousehold’sincomeincreasebyBirr14368withincreaseinsize

ofcultivatedlandbyonehectare.

Numberofoxen:thisvariableisstatisticallysignificantat1percentprobability

level.Thepositiverelationshipindicatesthathouseholdswithlargerlivestock

holdingmayhavetheopportunitytoploughatanytimewithminimumlaborcost,

especiallyforoxen.Thecoefficientofthevariableshowsthatasthehouseholdgets

onemoreoxentheruralhouseholdincomeincreasesbyBirr1679.8andthismay

leadtoimprovedincomefromhouseholdfarmcropproduction.Thisresultisin

conformitywiththefindingofTakele(2013).

Useofirrigation:thisvariablewasfoundtobeasignificantvariableat1%

probabilitylevel.Thisvariablehasapositiverelationwithruralhouseholdincome

indicatingthatusingirrigationincreasesthevegetableandnonvegetablefarm

incomeamongtheruralhouseholds.Thismightbebecauseofthefactthat

participationinirrigationwouldimproveagriculturalproductionpered.Moreover,

farmerscangeneratehigherincomefromtheirlimitedfarmlandastheytendto

producehighvaluecropsthroughirrigation.Thisresultisconsistentwiththe

findingofAbebaw(2014)whichindicatedthenegativerelationbetweenirrigation
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wateruseandfoodinsecurity.ThecoefficientsofruralhouseholdincreasebyBirr

13525ashouseholdsbecomeuserofirrigation,citrusparibus.

Amountsofchemicalfertilizers:Useoffertilizerforcropproductionplaysan

importantroleforproductionand productivity.Inthestudyarea,useof

fertilizerisveryimportantinputforproductionofcrop.Agriculturalproductionby

itsverynaturedemandshighuseofimprovedagriculturalinputslikefertilizerin

ordertoproducehighvaluecropslikevegetables.Inmostcases,availabilityof

irrigationencouragesfarmerstousefertilizerforproductionofhighvaluecrops,

whichfetcheshighpricesandcoverincurredcosts.Thecoefficientissignificant

determinantofruralhouseholdincomeat1percentlevelofsignificanceandit

showedthatallotherfactorsremainconstant,thehouseholdstotalincome

increasesbyBirr3847asthehouseholdsfertilizeruseincreasesbyoneunit.

Off farm employmentisanothersignificantdeterminantfactorof rural

householdincomewith5percentlevel.Theresultindicatesthat,citrusparibus

thereisanincomedifferenceof4839.071birrbetweenhouseholdsengagedinoff

farmactivitiesandnonparticipations.Therefore,becausethescarcityoflandand

thefurtherfragmentationofsmalllandholdingsmeanthattheoff-farmsector

hastobeexpandedtoabsorbthegrowingpopulationintheruralareas.Thereisa

needofopportunityforanalternativesourceofincomestrategybecausethe

demandforlaborintheagriculturalsectorvariesfrompeaktooff-peakseasons.

Incomediversificationisneededtheinvolvementoffarmersindifferentincome

generatingactivitiessuchasfarmandoff-farmtofulfilltheirhouseholdneeds.

Off-farmemploymenthelpsfarmerstogetworkingcapitalandsecureincometo

financeinputsinacreditconstrainedsituation.

Agriculture,astheonlymeansoflivelihood,isbecomingariskyoccupationonthis

continent.Asaresult,therearemanyreasonsandmotivationsforahouseholdto

participateinoff-farmemployment.Off-farmemploymentisforhouseholdsto

beself-insuredfromtheinnatevariabilityoffarmincomeandtostabilizetheir

totalhouseholdincome.Inareaswhereaccesstocreditislimited,off-farm

incomeisexpectedtohelphouseholdspurchaseinputssuchasfertilizersand
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selectedseedsandtointroducenewtechnologies.

CHAPTERFIVE

5.Summary,Conclusion&PolicyImplication

5.1Summary

Theaimofthisstudywastoassessthefactorsthataffectagriculturalproductivity

andruralhouseholdincomeinEthiopia.Tothisend,allnineregionsofthecountry

wereinvestigated.

Thepurposeofthischapteristhereforetopresenttheoverallsummaryofthe

resultsofthestudy,conclusionsandrecommendationstogetherwithhighlighting
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gapsforfutureresearch.

Thespecificobjectivesofthestudyweretoinvestigatemajorfactorsof

agriculturalproductivityandruralhouseholdincomeatanationallevel.These

objectivesweretakenasathemetopresentthemainfindingofthepaperin

Chapter5.Thesummaryoftheseresultswasalsomadeconsideringthespecific

objectivesasathemeasshownbelow.

Thethreepaneldataanalysismethods:thewithin-groupmethod,fixedeffects

(FE)methodandrandom effects(RE)method,nationallevelpaneldataof

EthiopianRuralSocio-economicSurvey(ERSS)collectedforthreesurveyperiod

2012,2014and2016,thisstudyinvestigatesthedeterminantsofagricultural

productivityandruralhouseholdincomeinEthiopia.BasedonHusmantest,fixed

effect(FE)methodwasfoundthemostappropriatemodel.Sinceitisnotpossible

toincludealltheruralfarmhouseholdsinEthiopia,duetolimitedavailabilityof

dataandperiod,only4500householdswereformulatedthethreeyearspanel

datasetfromselectedsampleareaofthecountry.

Thedeterminantsofagriculturalproductivityinruralhouseholdsdonotmuch

varyacrosslaborproductivityandlandproductivity.Cultivatedareaofland,the

useofchemicalfertilizer,theuseofpesticide,theuseofcroprotation,familysize,

andnumberofoxen,useofirrigation,creditaccessandageofthehousehold

headarefoundtohavepositivedeterminantsoftheagriculturalproductivity.

However,useofextensionservice,marketdistance,plotdistanceandthedrought

variable was significantly and negatively affects the agriculturallabor

productivity.

Thiscouldimplythat,households’laborproductivitygaincouldbeattainedifwe

focusonthosevariablesaccordingly.However,land-laborratioismorechallenging

thanothervariablessincethereisincreasedruralyangagriculturallaborforce

populationpressure.Butitispossiblebymobilizingthefarmlaborforcetothe

otherpotentialcultivableareaofland.
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Similarly,Thefixedeffectresultsoflandproductivitymodelshowthat,numberof

labor,theuseoffertilizer,thenumberofoxen,familysize,theuseofcrop

rotation,irrigation,useofpesticide,extensionservice,creditaccessandage

variablesaresignificantvariablesthroughwhichwemayimprovefarm land

productivityofruralhouseholds.Thisalsocouldimplythat,households’land

productivitygaincouldbeattainedifwefocusonimprovingthelabor-landratio,

theuseoffertilizer,pesticideinputsandextensionservice.However,improving

labor-landratioismorechallengingthanimprovingtheuseofpesticideand

extensionservicewithincreasedruralyangpopulationpressure.Butitispossibleby

mobilizingfarmlaborforcetotheotherpotentialcultivableareaofland.

Ofallthevariablesusedintheregressionofagriculturalproductivity,cultivated

areaoflandperunitoflaboristhemostsignificanteffectonthedeterminants

oflaborproductivityandfertilizerinputsandfamilysizeisfoundtothemost

significanteffecton the determinantsof land productivityin the rural

household’sofEthiopia.Thereforethisstudyconcludesthat,theagriculturallabor

productivityisthemostpotentfactorofproductionthanlandproductivityforthe

changeofagriculturalproductivityinruralhouseholds.However,plotdistance,

marketdistance,droughtvariableandextensionserviceincludedintheregression

alsosignificantlyandnegativelyaffectsbothlaborandlandproductivityofrural

farmhouseholdsinEthiopia.

Themultipleregressionresultshowsthat,laborandlandproductivity,households

offfarmemployment,thenumberofoxenandcreditaccessofthehouseholdare

themaindeterminatesofruralhouseholdincomeinEthiopia.Theresultalsoshows

that,laborproductivityhasthemajoreffectamongthevariableusedinthe

regressionforthechangeofruralhouseholdincomeimprovement.Thefindingof

themultipleregressionmodelssupportstheviewthatimprovementsinagricultural

productivity can have considerable positive impactson household income.

Especiallyimprovementsinlaborproductivityofhouseholdthroughbetterresource

allocationanduseofnecessaryinputscanincreasethepercapitaincomeofthe

ruralhouseholds.
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5.2Conclusions

The centralfocusof thisthesiswastoinvestigate the factorsaffecting

agriculturalproductivityandruralhouseholdincomeEthiopia.Thelandholding

sizeofruralhouseholdswasfoundtobetoosmalltofulfilltheannualfood

requirementsofhouseholds.Thiswasexacerbatedbythelargefamilysizeof

farmersandthedependenceonrainfedagriculturewhichwasunpredictable.The

proportionofirrigatedlandtothetotalcultivatedlandwassmallandthat

hinderedfarmersfromachievingmultipleharvestsinayear.

Theoff-farmsectorhastobeexpandedtoabsorbthegrowingpopulationinthe

ruralareas.Thereisaneedofopportunityforanalternativesourceofincome

strategybecausethedemandforlaborintheagriculturalsectorvariesfrompeak

tooff-peakseasons.Inareaswhereaccesstocreditislimited,off-farmincomeis

expectedtohelphouseholdspurchaseinputssuchasfertilizersandselectedseeds

andtointroducenewtechnologies.Therefore,theresponsiblegovernmentorgans

facilitateotherjobopportunityfortheruralhouseholdsespeciallyforthe

youngsters.

Themajorityofthefarmersusedchemicalfertilizersbutthechemicalfertilizer

transactionswerefoundtobefulloftensioninEthiopiabecauseExtensionagents

andlocaladministratorswereworriedwithachievingthequotassetforchemical

fertilizersalestofarmers.Hence,farmerswereforcedtopurchasefertilizersfor

thesakeoffulfillingthesalestargetssetandthereisnoreasonablecreditaccess

inkindorincashforthefarmers.

Farmersusedthefarmingpracticesofagriculturaltechnologieswithoutenough

supportfrom theexperts.Thesefarmingmethodswerepracticedbyfarmers

withouthavingthescientificknowledgetomanagetheirfarmingactivities.Mostof

thecontactbetweenextensionagentsandfarmerswasduringtheannualfree

labormobilizationforsoilandwaterconservationactivitiesandchemicalfertilizer

distribution.Theprofessionaladviceofextensionagentstofarmers’specific

problemswasfoundtobeminimal.Inaddition,extensionagentswereengagedin
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activitieswhichwerenotrelatedtotheirfieldofstudy.Theywereinvolvedin

listingdownthenamesofpartymembersoftherulingpartyandthestatusof

theirmembershipfeesandattendingaseriesofunrelatedmeetings.

5.3Recommendation

Basedontheresultsobtainedfromthestudy,wesuggestsomepolicyintervention

areasshouldberequired.Thepolicyimplicationsthatcanbederivedfromthis

empiricalstudyare:

 Theassignmentofcrop,naturalresource,livestockandirrigationexpertsisagood

movetoimprovetheproductionandproductivityoftheagriculturalsector.Each

oftheexpertsshouldsetaclearplantomeetandadvisefarmersintheareaof

theirspecialization.Theprimarytaskofexpertsshouldbetoadviceandsupport

farmersandtheprimarytaskofanirrigationexpertshouldbeinirrigation

relatedactivities.Tobespecific,eachoftheexpertsshouldhaveanannual

scheduletoreachoutandattendtothespecificproblemsofthesehouseholdsin

theareasoftheirspecializations.Thisfixesmostofthevariablesrelatedto

agriculturaltechnologies

 Itisbettertostrengtheningthecapacityofthelocalandfederaladministrative

level,abouttheenvironmentalprotectionsystemandrehabilitationprogramto

protectthevariationsofclimateovertime,especiallyinareasadverselyaffected

byadroughtfactor.Alltheresponsiblestakeholdersusetheirpossibleeffortsto

reducingthedroughtriskthroughruralenvironmentalprotection and this

contributeforproductivityandproductionofruralhouseholdsofEthiopia.

 Toincreasetheruralhouseholdincome,needsimprovementsinland-laborratioof

farmersthroughbetterallocationoffinancialresource.thepossiblewaysof

applicationcouldbethroughdifferentmethodslikearrangingfinancialsources

thatcanusedforthepurchaseofdifferentvariableinputsanddevelopingawork

framefornonfarmincomeemploymentopportunitiesintherurallabormarketas

wellasshifttheexcessivefarmlaborforcetotheotherpotentialcultivablearea.
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 Promotionofbothfarmlaborproductivityandnonfarmincomearebestfocusing

tospeeduptheenhancementofruralhouseholdpercapitaincome.

5.3.1 AreasforFurtherResearch

Thereareotherrelevantissuesthatarenotaddressedinthisstudy.Hence,the

followingareasoffutureresearcharerecommended.

Thefocusofthisstudywasonagriculturalproductivityandruralhousehold

income.Thereisaneedforresearchtoinvestigatethemarketingpractice,

channelsandpricedeterminationofagriculturalproductsoffarmersinthestudy

areas.



70

References

Adenew,B.,&Abdi,F.(2005).LandRegistrationinAmharaRegion,Ethiopia.

Securing land rightsin Africa:London:InternationalInstitute for

EnvironmentandDevelopment.

Asfaw,A.,&Admassie,A.(2014).Theroleofeducationontheadoptionof

chemicalfertilizer under different socio-economic environments in

Ethiopia.AgriculturalEconomics,30,215-228.

Amsalu,A.,Stroosnijder,L.,&deGraaff,J.(2006).Long-termdynamicsinland

resourceuseandthedrivingforcesintheBeressawatershed,highlandsof

Ethiopia.JournalofEnvironmentalManagement,83,448-459.

Angelopoulos,S.,Mamalis,S.,&Soutsas,K.(2011).Farmers’satisfactionwith

agriculturalcredit:ThecaseofGreece,FoodEconomics-ActaAgriculture

Scandinavica,sectionC,8,233-242.DOI:10.1080/16507541.2012.678050.

Barrett,C.B.(2007).Smallholdermarketparticipation:Conceptsandevidence

fromeasternandsouthernAfrica.FoodPolicy,299-317.

BlockSAtheRecoveryofAgriculturalProductivityinSub–SaharanAfrica.Food

Policy.1995;20(5):385–405.

Bewket,W.(2011).Farmers’knowledgeofsoilerosionandcontrolmeasuresinthe

NorthernHighlandsofEthiopia.AfricanGeographicalReview,30,53-70.

Bezemer,D.,&Headey,D.(2008).Agriculture,DevelopmentandUrbanBias.World

Development,36,1342-1364

Bingen,J.,Serrano,A.,& Howard,J.(2003).Linkingfarmerstomarkets:

differentapproachestohumancapitaldevelopment.FoodPolicy,28,405-

419.

Bryman,A.(2014).SocialResearchMethods.Secondedition:OxfordUniversity

PressInc.NewYork.



71

Crawford,E.,Kelly,V.,Jayne,T.S.,&Howard,J.(2003).Inputuseandmarket

developmentinSub-SaharanAfrica:anoverview.FoodPolicy,28,227-292.

Crewett,W.,&Korf,B.(2008).Ethiopia:ReformingLandTenure.Reviewof

AfricanPoliticalEconomy,203-220.

CSA,(2015),HouseholdIncome,ConsumptionandExpenditureSurveyReport,

AddisAbaba,Ethiopia

Chowa,C.,Garforth,C.,&Cardey,S.(2013).FarmerExperienceofPluralistic

AgriculturalExtension,Malawi.TheJournalofAgriculturalEducationand

Extension,19,147-166.

Endale,K.(2011).Factorsconstrainingtheproductionoftraditionalexportable

agriculturalproductsinEthiopia:EvidencefromthelongitudinalEthiopian

ruralhousehold survey,in proceedingsof the eighth international

conferenceontheEthiopianeconomy,volumeIII,AddisAbaba:Master

PrintingPressPLC.

Enaami,M.,S.A.GhaniandZ.Mohamed,(2011),MulticollinearityProblem in

Cobb_DouglasProductionFunction.JournalofAppliedScience.

Ellis,F.(2000).Thedeterminantsofrurallivelihooddiversificationindeveloping

countries.JournalofAgriculturalEconomics,51,289-302.

Gilligan,D.O.,Hoddinott,J.,&Taffesse,A.S.(2009).TheimpactofEthiopia’s

ProductiveSafetyNetProgramanditslinkages.TheJournalofDevelopment

Studies,1684-1706.

Hayami,Y.andV.Ruttan(1985),AgriculturalDevelopment:AnInternational

Perspective.

Baltimore:JohnsHopkinsUniversityPress.

Hussain,I.,&Hanjra,M.A.(2004).Irrigationandpovertyalleviation:Reviewof

theempiricalevidence.Irrig.AndDrain.,53(2004),1-15.Jaarsma.

IFAD(2014),Ruralpovertyreport:Newrealities,newchallenges:newopportunities

fortomorrow’sgeneration(IFAD).Rome,Italy.

Karlidag,H.,&Yildirim,E.(2009).StrawberryIntercroppingwithVegetablesfor

Proper Utilization of Space and Resources.Journal of Sustainable

Agriculture,33,107-116.



72

Kindness,H.,&Gordon,A.(2001).Agriculturalmarketingindevelopingcountries:

TheroleofNGOsandCBOs.NaturalResourcesInstitute.

Kelly,V.,J.Hopkins,T.Readon,and E.Crawford,(1995),Improving the

MeasurementandAnalysisofAfricanAgriculturalProductivity:promoting

Complementarities between Micro and Macro Data. International

DevelopmentpaperNo16,EastLansing:MichiganStateUniversity

MOFED (2013).Ethiopia:Buildingon ProgressA Plan forAccelerated and

SustainedDevelopmenttoEndPoverty(PASDEP)2005/06-2009/10.Addis

Ababa.

MOFED(2012).GrowthandTransformationPlanAnnualProgressReportfor

2010/11.AddisAbaba,Ethiopia,governmentprinter.

Pingali,P.(2014).Agriculturalgrowthandeconomicdevelopment:aviewthrough

theglobalization lens.Presidentialaddresstothe26thInternational

ConferenceofAgriculturalEconomists.GoldCoast,Australia.

Tiwari,S.,& Zaman,H.(2010).Theimpactofeconomicshockson global

undernourishment.PolicyResearchWorkingPaper.TheWorldBank.

Todaro,M.P.(2000).EconomicDevelopment.Seventhedition.England:Addison-

WesleyInc.

Tulu,T.(2011).SoilandWaterConservationforSustainableAgriculture.Second

edition.AddisAbaba,Ethiopia:MegaPublishing&DistributionP.L.C.UNECA.

WorldBank(2015),WorldDevelopmentReport:AgricultureforDevelopment.The

WorldBank.WashingtonDC.

Zenawi,M.(2012).Stateandmarkets:neo-liberallimitationsandthecasefora

developmentalstate,inGoodGrowthandGovernanceinAfrica:Rethinking

developmentstrategies,editedbyANorman,KBotchwey,HSteinandJ

Stiglitz,OxfordUniversitypress,Oxford.



73

Appendix

APPENDIXI:Thewithin-groupmodelregressionoutputs

i. LaborProductivityModelOutput

Numberofobs 4500

F(14,4482) 135.46

Prob>F 0.0000

R-squared 0.57781

Adj.R-squared 0.54128

DependentvariablelogL/Y

Explanatory

Variables

Coef. Robust

std.err. T-value
p>t

Logk 0.826 0.024 34.270 (0.000***)

age 0.024 0.003 7.060 (0.03**)

gender 0.112 0.214 0.520 -0.103

educlevel 0.019 0.031 0.61 -0.148

fimilysize 0.21 0.012 17.500 (0.011*)
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oxenown 0.311 0.026 11.960 (0.000***)

Fertilizerused -0.123 -0.059 2.080 (0.021*)

Pesticideused 0.003 0.001 2.010 (0.021**)

Irrigation 0.228 0.254 0.897 -0.205

extsservice -0.002 0.001 2.000 (0.074*)

Accesstocredit 0.297 0.024 12.375 (0.003***)

Drought -0.077 0.038 2.263 (0.059*)

Mktdist -0.017 0.001 17.000 (0.003***)

Plotdist -0.024 0.012 2.000 (0.056*)

Croprotation 0.009 0.004 2.250 (0.091*)

_cons 7.586 0.361 21.013 (0.000***)

***Significanceat1%**significanceat5%*significanceat10%

Source:ComputedfromEthiopianSocioeconomicsurveydata2012-2016

ii. LandProductivityModelOutput

Numberofobs =4500

F(14,4482) =50.97

Prob>F =0.0000

R-squared =0.1124

Adj.R-

squared =0.1080

DependentvariablelogK/Y

Explanatory

Variables

Coef. Robust

std.err. T-value
p>t

Numberof

labor

0.019

0.004 4.75
(0.021**)

age 0.024 0.011 2.18 (0.062*)

gender -0.003 0.169 -0.018 (0.103)

educlevel 0.008 0.0028 2.86 (0.048**)

fimilysize 0.210 0.067 3.13 (0.011**)
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oxenown 0.008 0.0012 6.67 (0.000***)

Fertilizerused 0.109 0.054 2.02 (0.053*)

Pesticideused 0.033 0.013 2.54 (0.034**)

Irrigation 0.028 0.025 1.12 (0.105)

extsservice -0.029 0.0145 -2.000 (0.072*)

Accesstocredit 0.027 0.0023 11.74 (0.004***)

Drought -0.094 0.043 2.19 (0.053*)

Mktdist 0.023 0.0016 14.375 (0.004***)

Plotdist -0.004 0.0019 2.105 (0.054*)

Croprotation 0.077 0.0357 2.157 (0.078*)

_cons 6.659 0.7132 9.3368 (0.033**)

***Significanceat1%**significanceat5%*significanceat10%

Source:ComputedfromEthiopianSocioeconomicsurveydata2012-2016

APPENDIXII:TheFixedeffectmodelregressionoutputs

I. LaborProductivity

FIXED-EFFECTREGRESION  

NUMBEROFOBS =4500

R-sq =0.5674

AdjustedR-sq =0.5481

F(15,4484) =341.6

Prob>F =0.0000

DependentvariablelogL/Y

Explanatory

Variables

Coef. RobustStd.

Err.

T P>t

cultivatedland 0.761 0.034003575 22.38 (0.000***)

age 0.025 0.012493753 2.001 (0.04**)

gender 0.125 0.125125125 0.999 -0.109
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educlevel 0.026 0.619047619 0.042 -0.151

fimilysize 0.203 0.074358974 2.73 (0.018**)

oxenown 0.324 0.076941344 4.211 (0.000***)

Fertilizerused 0.237 0.11855928 1.999 (0.052*)

Pesticideused 0.013 0.0064261 2.023 (0.032**)

Irrigation 0.285 0.476588629 0.598 -0.114

extensionservice -0.007 -0.003327 2.104 (0.082*)

Accesstocredit 0.171 0.063239645 2.704 (0.023**)

Drought -0.24 -0.10230179 2.346 (0.072*)

Mktdist -0.022 -0.0019942 11.032 (0.005***)

Plotdist -0.014 -0.00694858 2.0148 (0.060*)

Croprotation 0.07 0.037017451 1.891 (0.081*)

_cons 7.58 0.814440744 9.307 (0.000***)

*,**And***meansignificantat10%,5%and1%probabilitylevel,respectively

Source:ComputedfromEthiopianSocioeconomicsurveydata2012-2016

II. LandProductivity

FIXED-EFFECT

REGRESION

Number of

observation

=4500

F(15,4484) =93.99

Prob>F =0.0000

R-squared =0.6770

AdjustedR-sq =0.6584

DependentvariablelogK/Y

Explanatory

Variables

Fixed

effect

RobustStd.

Err.

T P>t

Numberoflabor 0.016 0.007952286 2.012 (0.033**)
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age 0.025 0.012506253 1.999 (0.053*)

gender -0.191 -

0.227110583

0.841 -0.109

educlevel 0.026 0.01338826 1.942 (0.051*)

fimilysize 0.101 0.04997526 2.021 (0.018**)

oxenown 0.016 0.002321195 6.893 (0.000***)

Fertilizerused 0.172 0.085089542 2.0214 (0.065*)

Pesticideused 0.114 0.04305136 2.648 (0.022**)

Irrigation 0.085 0.042842742 1.984 (0.63*)

extensionservice -0.013 0.006496752 -2.001 (0.066*)

Accesstocredit 0.179 0.086223507 2.076 (0.043**)

Drought -0.241 -

0.125717267

1.917 (0.084*)

Mktdist -0.021 -

0.003575685

5.873 (0.003***)

Plotdist -0.011 -0.0055 2 (0.063*)

croprotation 0.014 0.007017544 1.995 (0.054*)

_cons 6.801 2.573212259 2.643 (0.024**)

*,**And***meansignificantat10%,5%and1%probabilitylevel,respectively

Source:ComputedfromEthiopianSocioeconomicsurveydata2012-2016

APPENDIXIII:TheRandomeffectmodelregressionoutputs

I. LaborProductivity

Numberofobs =4500

F(14,4482) =50.97

Prob>F =0.0000

R-squared =0.1124

Adj.R-

squared =0.1080
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DependentvariablelogK/Y

Explanatory

Variables

Coef. Robust

std.err. T-value
p>t

Numberof

labor

0.681

0.338469

2.012
(0.000***)

age 0.019 0.009505 1.999 (0.02**)

gender 1.52 1.807372 0.841 (0.002*)

educlevel 0.19 0.097837 1.942 -0.141

fimilysize 0.031 0.015339 2.021 -0.054

oxenown 0.52 0.075439 6.893 (0.000***)

Fertilizerused 0.313 0.154843 2.0214 (0.039*)

Pesticideused 0.032 0.012085 2.648 (0.041**)

Irrigation 0.821 0.41381 1.984 -0.155

extsservice -0.003 0.001499 -2.001 (0.089*

Accesstocredit 0.009 0.004335 2.076 -0.135

Drought -0.231 0.338469 1.917 (0.061*)

Mktdist -0.813 0.009505 5.873 (0.027**)

Plotdist -1.89 1.807372 2 (0.081*)

Croprotation 0.078 0.097837 1.995 (0.062*)

_cons 7.052 0.015339 2.643 (0.000***)

***Significanceat1%**significanceat5%*significanceat10%

Source:ComputedfromEthiopianSocioeconomicsurveydata2012-2016

II. LandProductivity
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Numberofobs =4500

F(14,4482) =50.97

Prob>F =0.0000

R-squared =0.1124

Adj.R-

squared =0.1080

DependentvariablelogK/Y

Explanatory

Variables

Coef. Robust

std.err. T-value
p>t

Numberof

labor

0.023

0.01013216 2.27 (0.022**)

age 0.019 0.00269122 7.06 -0.11

gender 0.014 0.02692308 0.52 -0.117

educlevel 0.183 0.09331973 1.961 (0.041*)

fimilysize 0.031 0.0124 2.5 (0.054**)

oxenown 0.003 0.00025084 11.96 (0.000***)

Fertilizerused 0.211 0.10144231 2.08 (0.058*)

Pesticideused 0.172 0.08557214 2.01 (0.081*)

Irrigation 0.281 0.31326644 0.897 (0.053*)

extsservice -0.023 -0.0115 2 (0.069*)

Accesstocredit 0.029 0.02109091 1.375 -0.165

Drought -0.253 -0.1117985 2.263 (0.059*)

Mktdist -0.714 -0.22884615 3.12 (0.039**)

Plotdist -1.31 -0.655 2 (0.072*)
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Croprotation 0.491 0.21822222 2.25 (0.063*)

_cons 6.072 0.28896397 21.013 (0.048**)

***Significanceat1%**significanceat5%*significanceat10%

Source:ComputedfromEthiopianSocioeconomicsurveydata2012-2016

AppendixV:Hausmantests

i. Laborproductivity

Coefficients

variables B B b-B

sqrt(diag(V_b-

V_B))

  Fixed Random Difference S.E.

logAAL
0.761 0.681 1.117

 0.0150287

logRAVAL
0.025 0.019 0.006

 0.0136178

FLTAL
0.125 1.52 -1.395

 0.0001765

OXAL
0.026 0.19 -0.164

 0.0729519

AG
0.203 0.031 0.172

 0.0045118

EDU
0.324 0.52 -0.196

 0.0470322

HHS
0.237 0.313 -0.076

 0.0198617

SEX
0.013 0.032 -0.019

 0.1420381

PES
0.285 0.821 -0.536

 0.0259274

DRT
-0.007 -0.003 -0.004

 0.0324071

CRD
0.171 0.009 0.162

 0.0254817

EXTN
-0.24 -0.231 -0.009

 0.0298674

IRRN -0.022 -0.813 0.791  0.0479
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MANURE
-0.014 -1.89 1.876

 0.0264067

b=consistentunderHoandHa;obtainedfromxtreg

B=inconsistentunderHa,efficientunderHo;obtainedfromxtreg

Test:Ho:differenceincoefficientsnotsystematic

chi2(14)=(b-B)'[(V_b-V_B)̂(-1)](b-B)=251.46

Prob>chi2=0.0000

Source:ComputedfromEthiopianSocioeconomicsurveydata.

ii. Landproductivity

Coefficients

variables

 

B B b-B

sqrt(diag(V_b-

V_B))

Fixed Random Difference S.E.

Numberoflabor 0.016 0.023 -0.007
0.007952286

age 0.025 0.019 0.006 0.012506253

gender -0.191 0.014 -0.205 -0.227110583

educlevel 0.026 0.183 -0.157 0.01338826

fimilysize 0.101 0.031 0.07 0.04997526

oxenown 0.016 0.003 0.013 0.002321195

Fertilizerused 0.172 0.211 -0.039 0.085089542

Pesticideused 0.114 0.172 -0.058 0.04305136

Irrigation 0.085 0.281 -0.196 0.042842742

extensionservice -0.013 -0.023 0.01 0.006496752

Accesstocredit 0.179 0.029 0.15 0.086223507
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Drought -0.241 -0.253 0.012 -0.125717267

Mktdist -0.021 -0.714 0.693 -0.003575685

Plotdist -0.011 -1.31 1.299 -0.0055

b=consistentunderHoandHa;obtainedfromxtreg

B=inconsistentunderHa,efficientunderHo;obtainedfromxtreg

Test:Ho:differenceincoefficientsnotsystematic

chi2(14)=(b-B)'[(V_b-V_B)̂(-1)](b-B)=251.46

Prob>chi2=0.0000

Source:ComputedfromEthiopianSocioeconomicsurveydata.

AppendixVI:DiagnosticTestforHeteroscedasticity

1.HeteroscedasticityTestforLaborProductivityModel

ModifiedWaldtestforGroupWiseHeteroskedasticity

Infixedeffectregressionmodel

Ho:sigma(i)̂2=sigmâ2foralli

Chi(2215)=4.9e+37

Prob>chi=0.0000

2.HeteroscedasticityforLandProductivitymodel

ModifiedWaldtestforGroupWiseHeteroskedasticity

Infixedeffectregressionmodel

Ho:sigma(i)̂2=sigmâ2foralli

Chi2(2215)=9.6e+36

Prob>chi2=0.0000

3.HeteroscedasticityforRuralHouseholdIncomemodel

ModifiedWaldtestforGroupWiseHeteroskedasticity

Infixedeffectregressionmodel

Ho:sigma(i)̂2=sigmâ2foralli

Chi(2233)=8.3e+35

Prob>chi2=0.0000
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APPENDIXVII:MelticollinearityTestforRuralHouseholdIncome

variables

.vif

Variable VIF 1/VIF
totalland 1.85 0.540541
fertitotal 1.73 0.578035
oxenown 1.6 0.625
gender 1.6 0.625
adultequiva 1.51 0.662252
educlevel 1.41 0.70922
age 1.39 0.719424
irritotal 1.34 0.746269
disaverage 1.24 0.806452
amountborro 1.21 0.826446
imprseed 1.2 0.833333
villawerema 1.17 0.854701
contactmonth 1.16 0.862069
zerograze 1.11 0.900901
croprotation 1.1 0.909091
enoughrain 1.06 0.943396
overall 1.04 0.961538
MeanVIF 1.34

PPEDIX-VIII:TotalSampleHouseholdswithRespectiveRegionsDuring

theSurveyperiod

REGION
TOTALSAMPLEDHH'S

TIGRAY 650

AFAR 200

AMHARA 800

OROMIA 850

SOMALIE 500

BENSHANGUL_GUMZ 200

SNNP 900

GAMBELLA 200
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HARARI 200

COUNTRY_LEVEL 4500


