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Abstract

ThisstudyexploresthefactorsaffectingtheproductionofmaizeamongfarmersinMzumbe

ward.Itisimportanttounderstandthechallengesfacingthesefarmersinordertoimprove

theiryieldsandlivelihoods.Thestudyemploysa mixed-methodsapproach,usingboth

quantitativeandqualitativedatatoanalyzethedeterminantsofmaizeproduction.Thestudy

findsthatresourceavailability,marketdemand,sizeofthefarm,educationlevel,gender

andincome,allplayimportantrolesindeterminingthelevelofmaizeproduction.Theresults

alsorevealthatyieldperacreisusedasastandardmeasureofmaizeproductivity.

Generallythesefindingshighlighttheneed fortargeted interventionstoimprovethe

productivityandprofitabilityofmaizefarminginMzumbeward.



1.0Introduction

Theworldwideproductionofmaizeisasignificantconcernbecausemaizeisastaplefood

crop formillionsofpeople acrossthe globe.According tothe Food and Agriculture

Organization(FAO),maizeisthesecondmostimportantcerealcropintheworld,afterwheat,

withaglobalproductionof1.1billiontonsin2019.InAfrica,maizeisthemostwidelygrown

cerealcrop,providingfood,income,andemploymentopportunitiesformillionsofsmallholder

farmersandtheirfamilies.(FAO2019).

However,theproductionofmaizeinAfricafacesseveralchallenges,includinglimitedaccess

toqualityseeds,inadequateinfrastructureandsupportservices,limitedaccesstocredit,

land degradation,waterscarcity,and pestsand diseases.Thesechallengeslimitthe

productivityandprofitabilityofsmallholderfarmers,whoconstitutethemajorityofmaize

producersinAfrica.Therefore,addressingthesechallengesiscriticaltoenhancethe

productivityandprofitabilityofmaizeproductioninAfricaandensurefoodsecurityfor

millionsofpeople.(Jayne,ChamberlinandHeadey2014)

InTanzania,maizeisthemostwidelygrowncerealcrop,coveringover5.5millionhectaresof

landandcontributingsignificantlytothecountry'seconomy.However,smallholderfarmersin

Tanzaniafaceseveralchallengesinmaizeproduction,includingthelimitedavailabilityof

qualityseeds,poorinfrastructure,andsupportservices,limitedaccesstocredit,andthe

effectsofclimatevariabilityandchange,suchasdroughtandpestsanddiseases.

Thepurposeofthisstudyistoexaminefactorsaffectingamongfarmersinmaizeproduction

inMzumbewardandproposepotentialsolutionsthatcanbeimplementedtoenhancethe

productivityandprofitabilityofmaizeproduction.Specifically,thestudywilladdressthe

followingresearchobjectives



2.0TheoreticalLiteratureReview

Maizeisanessentialcropforfoodsecurityandeconomicdevelopmentinmanycountries.The

productionofmaizeplaysasignificantroleinthelivelihoodsofsmallholderfarmers,who

oftenfacenumerouschallengesthatlimittheirproductivityand profitability.Inthis

literaturereview,weexaminethefactorsaffectingmaizeproduction,drawinguponrecent

researchandseminalworksinthefield.

ResourceAvailability,Theavailabilityofresourcessuchasland,labor,andcapitalisa

significantdeterminantofmaizeproductionamongsmallholderfarmers(Worku,2020).

AccordingtoChibandaetal.(2019),accesstoproductiveresourcesislimitedinmany

countries,whichhindersagriculturalproductivityandcontributestopoverty.Therefore,

ensuringaccesstoresourcesiscrucialforenhancingmaizeproductionandachievingfood

security(Hazell&Norton,2018).

Technology Advancements in agriculturaltechnology have the potentialto improve

productivityandreducecostsforsmallholderfarmers(Etwireetal.,2019).However,

smallholderfarmersoftenfacechallengesinaccessingrelevanttechnologiesduetohigh

costsandinadequateknowledgetransfer(Acheampongetal.,2020).Therefore,thereisa

need toprovidesmallholderfarmerswithappropriateandaffordabletechnologiesto

enhancetheirmaizeproduction(Amanor-Boaduetal.,2018).

MarketDemand,Thedemandformaizeinlocalandinternationalmarketscanaffectthe

productivityandprofitabilityofsmallholderfarmers(Bellonetal.,2019).Asignificantdriver

ofmarketdemandisthepopulationgrowth,whichimpliesgreaterdemandformaizeand

otherfoodcrops.However,fluctuationsinsupplyanddemandcanaffectmaizeprices,

therebyinfluencingfarmers'decisionstoinvestinmaizeproduction(Shiferawetal.,2019).

InputandOutputPricesThepricesofinputssuchasseeds,fertilizers,andpesticides

influencethecostsofmaizeproduction(Mvumietal.,2020).Highinputpricescanlimit

smallholderfarmers'accesstonecessaryinputsand,inturn,affecttheirproductivity.

Similarly,maizepricesplayasignificantroleindeterminingfarmers'profitability.Lowmaize

pricescandiscouragefarmersfrominvestinginmaizecultivation(Marenya&Barrett,2019).

Climatevariability,includingdroughtsandfloods,cansignificantlyaffectmaizecultivation



(Frelatetal.,2019).Smallholderfarmersoftenlackthenecessaryresourcesandcapacityto

adapttosuchchanges,whichcanresultincropfailures.

2.1Researchgap

Acheampongetal.(2020)isinformativeinexaminingaccesstoagriculturaltechnologiesand

extensionservicesinGhana,thereisaneedformoreresearchthatfocusesspecificallyon

how different types of technology and extension services impact maize production.

Technologyandextensionservicescanplayimportantrolesinimprovingmaizeproductivity,

particularlyinaddressing issuessuchaspestsand diseases,soilfertility,and weed

management.Furtherresearchcanexplorethespecifictechnologiesandextensionservices

thataremosteffectiveinenhancingmaizeproduction,andthefactorsthatinfluence

farmers'adoption and use ofthese technologiesand services.By gaining a better

understandingoftherolethattechnologyandextensionservicesplayinmaizeproduction,

policymakersand practitioners can develop more targeted interventionsto promote

sustainableandinclusiveagriculture.

Lackofattentiontosocialandeconomicfactors:StudiessuchasAleneetal.(2018)and

Frelatetal.(2019)provideinsightsintohowfactorssuchasgender,householddynamics,and

marketlinkagescaninfluenceagriculturaloutcomes.Aleneetal.(2018)andFrelatetal.

(2019)haveshedlightonthesocialandeconomicfactorsthatinfluenceagricultural

outcomes.However,therehasbeenlimitedattentionpaidtounderstandinghowsuchfactors

impactmaizeproductionspecifically.AsnotedbyHazellandNorton(2019),incomelevelsand

farmsizecanimpactaccesstoresourcesandtechnologies,whichcaninfluencetheabilityof

smallholderfarmerstoadoptandimplementimprovedpracticesthatcanenhancemaize

productivity.Genderinequalitiescanlimitwomen'saccesstolandandresources,thereby

affectingtheirparticipationinmaizeproduction.Toaddressthisresearchgap,further

studiescanexplorethespecificpathwaysthroughwhichincome,genderandfarmsizeimpact

maizeproductionandthepolicyinterventionsthatcanpromotesustainableandinclusive

agriculture.

ThestudiesbyAmanor-Boaduetal.(2018)andBellonetal.(2019)focusontheadoptionof

drought-tolerantmaizevarieties,buttheimpactofenvironmentalfactorssuchassoil

qualityandclimatechangeonmaizeproductionisanareathatrequiresfurtherresearch.



Environmentalfactorssuchassoilfertilityandpestinfestationcandirectlyaffectmaize

yieldswhileclimatechangecanleadtoerraticrainfallpatterns,increasedtemperatures,

andextremeweatherevents,allofwhichcanaffectagriculturalproductivity.Understanding

howtheseenvironmentalfactorsaffectmaizeproductionandidentifyingeffectivemeasures

tomitigatetheirimpactcanhelppolicymakersandpractitionersdesignandimplement

sustainableandresilientfarmingpractices.Therefore,furtherresearchisneededtoexplore

the relationship between environmentalfactors and maize production and design

interventionsthatcanensuresustainableagriculturalpracticesinthefaceofclimate

change.

HazellandNorton(2019)thishasshownagapontheresourcesavailability.Incomelevels

andfarmsizetoaccesstoresourcesandtechnologiesthatcanenhancemaizeproductivity.

However,further research is needed to explore the relationship between resource

availabilityandmaizeproductionindifferentgeographicalcontexts.Specifically,resource

availabilitycanvarysignificantlydependingonfactorssuchasclimate,soiltype,and

availabilityofinputssuchasfertilizerandseeds.Therefore,thereisaneedformorecontext

-specificresearchthatcanprovideinsightsintohowresourceavailabilityaffectsmaize

productionandhow interventionscanbedesignedtoaddressresourceconstraintsin

differentcontexts.Bygainingabetterunderstandingoftherelationshipbetweenresource

availabilityandmaizeproduction,policymakersandpractitionerscandevelopmoretargeted

interventionstopromotesustainableandinclusiveagriculture.

2.2Productiontheory

Accordingtoscopeourresearchwearegoingtouseproductiontheoryastheorywhichwill

guideourresearch

Thetheoryofproductioncanbeappliedtoanalyzingthefactorsaffectingmaizeproduction.

Specifically,thetheoryhighlightstheimportanceofinputssuchasland,labor,capital,and

technologyinenhancingmaizeyields.Landquality,availabilityandownershipcanaffect

yields,whilelaborquantity,qualityand efficiencycaninfluenceproductivity.Capital,

includinginputssuchasseeds,fertilizer,andmachinery,canenhanceyieldsandimprove

efficiency,whiletechnology,includinginnovationssuchasdrought-tolerantvarietiesand

precisionfarmingtechniques,canincreaseyieldsandimproveresourceefficiency.



Figure1.Conceptualframework

Thishasbeenusedtoshowtherelationshipbetweenthefactorsaffectingtheproductionof

maizeinMzumbewardwithfactorswhichaffectproductioninclude,farmsize,sexanincome

andothers
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METHODOLOGY

3.1Studyarea

Thestudyareainresearchmethodologyreferstothegeographicallocationwherethe

researchisconducted.Itcanbeaspecificregion,cityneighborhoodorevenasinglebuilding

orfacilitythestudyshouldbeclearlydefinedanddescribedintheresearchstudyasitcan

haveanimpactontheresultofthestudy.

Accordingtoourresearchwehavecollecteddatainthefollowingareas,Changarawe,

Mahakamani,OysterBay,GetikubwaandMzumbeinMzumbeward

WecollecteddatainMzumbewardtotesthypothesis,thiswasanessentialpartofthe

researchprocessasitallowedustoobserveandmeasurethevariableofinterestina

systematicandcontrolledway.Thedatacollectedhelpstoprovideevidencefororagainst

theresearchquestionorhypothesisbeingtestedandcanbeusedtodrawconclusionand

makerecommendation

3.2datacollection

Questionnaireswereadministeredanddesignedtoacquirerelevantinformation.Thisinvolved

theengagementoftheresearcherwiththecommunitiesinthestudyareaatthefarming

schemeinanattempttounpackthechallengeswiththeintentionofsheddinglighton

outcomessuchasimprovedfarm income,andentrepreneurialattributesofsmallholders

farmers.

3.3samplingstrategy

Theresearchobtainedasamplingframeofsmall-scalefarmerintheschemesfromthesmall

farmers.Stratifiedrandomsamplingwasusedtoselecttheparticipantsandatotalof25

smallholderfarmersgrowingcabbagewereinterviewed.Input–outputdatawerecollected

attheplotlevel.Povertyismoresevereinruralareaswheregenderisamajorfactorin

householddecision-making(Cheteniet al.,2019).Thatiswhywomenareover-represented

amongtheruralpoor.Also,outofthetotal25sampledfarmers,15weremaleand10were



female.Inaddition,maizefarmersweresampledowingtotheimportanceofthecropinthe

irrigationschemes.

3.4Samplesize

Thispartincludethenumberofpeoplewhowereinvolvedduringthedatacollectionforour

conductionweused25peoplewherebyweaskedtheirlevelofproductionvariousfarming

techniqueonmaizeproduction.hencethiswasabeginningpartyofourstudywhichtookus

furthermoreonotherstagesofresearch

3.5Empiricalmodel

Empiricalmodel,accordingtoourstudyweusedOrdinaryLeastSquares(OLS)regression

model,whichisastatisticalmethodforanalyzingandmodelingtherelationshipbetweena

dependentvariableandoneormoreindependentvariables.Inthismethod,alinearfunctionis

fittedtothedatapointsthatbestrepresenttherelationshipbetweenthevariables,usinga

techniqueofminimizingthesumofthesquareddistancebetweentheobserveddatapoints

andthefittedline.

Itwasusedtodetermineandestimatetheeffectofdifferentfactorsorvariablesona

dependentvariable,forinstancewehaveOLSmodeltofindthefactorsaffectingthe

productionofmaizeinMzumbeward

Functionalform

Y=β0+β1farmsize+β2income+β3sex+β4resourceavailability+β5marketdemand+μ

Productionofmaize=-2.231+0.5054fs+0.000264Y+0.4663M+1.1712H+0.7908Md+μ

Where

Fs=farmsize

y=income

Sex(1=male0=female)whereMismale

Resourceavailability(1=high0=low),whereHishighavailability

Marketdemand(1=high0=low),whereHishighdemand



μ=errorterm

PRESENTATIONOFFINDINGS

4.1Introduction

Anintroductiontoapresentationorresearchpaperservestointroducethetopictothe

audienceandgivethem abriefoverviewofwhatwillbecovered.Itshouldalsosetthe

contextfortheresearchoranalysisthatwillbepresented.Theintroductionshouldprovide

enoughbackgroundinformationsothattheaudiencecanunderstandthesignificanceofthe

workandwhyitisimportant.

4.2Dataanalysis

Dataanalysisistheprocessofsystematicallyexaminingandinterpretingdatainorderto

extractusefulinsightsandinformdecision-making.Itinvolvescleaning,transforming,and

modelingdatatodiscoverpatterns,trends,andrelationships,andcommunicatingthose

findingsinaclearandmeaningfulway.

Table1:Tableofresultsfromthefield

Variables Multiplelinearregressionmodel

Farmsizeinacre

income

sex(male)

0.5054114***

(0.1224027)

0.0002636***

(0.0000577)

0.4663869

(0.410082)



resourcesavailability

marketdemand

constant

1.17122***

(0.3625906)

0.7908211**

(0.3616976)

-2.231218***

(0.681059)

Modelstrength

Numberofobservation

Rsquare

Chisquare

25

0.9427

0.0000

*p<0.1,**p<0.05,***p<0.01

Standarderrorsintheparenthesis

Stataoutput(2023)

Table2:Variabilitymeasurability

Thiswasmeasurementusedtoshowhowvariablesweremeasuredinvariousways,weresome

dataweretakenandmeasuredascontinuousvariableswhileothersweremeasuredas

categorical(dummyvariables)

Variablename Typeofvariable Measurement Expectationsign

Dependentvariable continuous Numberoftonne Positive

Independentvariables

Income continuous Positive

Farmsize continuous Acre Positive

Sex categorical 1=iffarmerismale

0= if farmer is

female

Positive

Resourcesavailability categorical 1=highavailability

0=otherwise

Positive

Marketdemand Categorical 1=highdemand

0=lowdemand

Positive



Source;Fielddata(2023)

Table3:Descriptivestatisticsofthedata

Thiswasadescriptivekindofstaticswhichwasmadesoastodeterminewhichvariable

occurredmostlyorhasgotlargerfrequencyonthefarmsize(dependentvariable)

farm size in

acres

Frequency Percent Cumulative

percentage

3 2 8 8

4 3 12 20

5 3 12 32

6 3 12 44

7 3 12 56

8 3 12 68

9 2 8 76

10 3 12 88

12 3 12 100

Total 25 100 100

Source;Fielddata(2023)

Table4:Summaryofthedataforthefarmsize

Thiswasalsokindofdescriptivestatistics,whichwasdonetoknowthecharacterizesofthe

dataoobtainedfrom thefield,wherethemaximum numberofacrewas12,andthemin

numberofacrewas3,asthemeanacresforbothfarmerswas7.2andtheirdeviationfrom

their(standarddeviation)was2.78

Variable Observation Mean Std.Dev. Min Max

farm size in

acre

25 7.2 2.783882 3 12

Source;Fielddata(2023)



DISCUSSIONOFFINDINGS

5.1Discussionoftheresults

weestimatedcoefficientsforalinearregressionmodelwith"productionintonne"asthe

dependentvariableand"farm sizeinacre","income","sex","resourceavailability",and

"marketdemand"astheindependentvariables.

Table5:Tableofresults

Variables Multiplelinearregressionmodel

Farmsizeinacre

income

sex

resourcesavailability

marketdemand

constant

0.5054114***

(0.1224027)

0.0002636***

(0.0000577)

0.4663869

(0.410082)

1.17122***

(0.3625906)

0.7908211**

(0.3616976)

-2.231218***

(0.681059)

Modelstrength



Numberofobservation

Rsquare

Chisquare

25

0.9427

0.0000

*p<0.1,**p<0.05,***p<0.01

Standarderrorsintheparenthesis

5.1.1Farmsizethecoefficientof"farmsizeinacre"is0.5054withastandarderrorof

0.1224andat-valueof4.13.Thismeansthat,holdingallotherindependentvariables

constant,aone-unitincreasein"farmsizeinacre"isassociatedwitha0.5054increasein

"productionintonne".Thecoefficientisstatisticallysignificantata0.001level,indicating

thatthisresultisunlikelytohaveoccurredbychancealone.

5.1.2IncomeThecoefficientof"income"is0.0003withastandarderrorof0.00006andat-

valueof4.57.Thismeansthat,holdingallotherindependentvariablesconstant,aone-unit

increasein"income"isassociatedwitha0.0003increasein"productionintonne".The

coefficientisalsostatisticallysignificantata0.000level.

5.1.3SexThecoefficientof"sex"forthe"male"categoryis0.4664withastandarderrorof

0.4101andat-valueof1.14.Thisindicatesthatbeingmaleisnotstatisticallysignificantin

explainingthevariationof"productionintonnes"asthep-valueisgreaterthan0.05.

5.1.4Resourceavailability,thecoefficientof"resourceavailability"forthe"high"category

is1.1712withastandarderrorof0.3626andat-valueof3.23.Thismeansthat,holdingall

otherindependentvariablesconstant,the"high"resourceavailabilitylevelisassociatedwith

a1.1712increasein"productionintonnes".Thecoefficientisstatisticallysignificantata

0.004level.

5.1.5Marketdemand,thecoefficientof"marketdemand"forthe"high"categoryis0.7908

withastandarderrorof0.3617andat-valueof2.19.Thismeansthat,holdingallother

independentvariablesconstant,the"high"marketdemandlevelisassociatedwitha0.7908

increasein"productionintonnes".Thecoefficientismarginallystatisticallysignificantata

0.042level

5.1.6ConstantTheinterceptterm,representedby"_cons",isacoefficientintheregression



equationthatrepresentsthepredictedvalueofthedependentvariablewhenallindependent

variablesareequaltozero.Inthiscase,theintercepttermis-2.2312,whichmeansthat

whenallotherindependentvariablesarezero,thepredictedvalueof"productionintonnes"

is-2.2312.

Thestandarderroroftheintercepttermis0.6811,whichisameasureofthevariationor

uncertainty in the estimated coefficient.A largerstandard errorindicatesgreater

uncertaintyintheestimatedcoefficient,whileasmallerstandarderrorindicatesamore

preciseestimate.

SUMMARY,CONCLUSIONANDPOLICYRECOMMENDATION

6.1Conclusion

Basedontheregressionresultsshown,severalvariablesinMzumbewardhavesignificant

effectsonproductionofmaizebyfarmers.Farmsizeinacresandincomebothhavepositive

coefficients,suggestingthatlargerfarmsizesandhigherincomelevelsareassociatedwith

highermaizeproduction.Further,resourceavailabilityandmarketdemandbothhave

positivecoefficients,whilethesexvariabledoesnotappeartohaveasignificanteffecton

maizeproductioninthiscontext.

6.2Policyimplication

Basedontheregressionresultsonthefactorsaffectingproductionofmaizeamongfarmers

inMzumbeward,twopoliciesthatmayimprovemaizeproductionare:

1.Increasefarmsizeandincomelevels,theregressionresultsindicatethatfarmsizein

acresandincomearesignificantpredictorsofproductionintonnes.Therefore,

policymakerscouldconsiderprovidingsupporttohelpsmallfarmersacquiremoreland

andimprovetheirincomelevels.Suchsupportcouldincludeaccesstocredit,extension

services,andtrainingonfarmmanagementpractices.

2.Improveaccesstoresourcesandmarkets,theregressionresultsindicatethat



resourceavailabilityandmarketdemandaresignificantpredictorsofproductionin

tonnes.Therefore,theauthorizedinstitutioncouldconsiderimplementingpoliciesthat

improvefarmers'accesstoresourcessuchaswater,inputs,andequipment,and

policies that improve access to markets.This could include investment in

infrastructuretoimprovetransportationlinks.

Generally,thesepoliciescouldhaveapositiveimpactonmaizeproductioninMzumbeward,as

theytargetimportantfactorsthataffectfarmers'abilitytoproduceandmarkettheir

crops.Althoughfurtherresearchmayberequiredtofullyunderstandtheeffectivenessof

thesepolicies,theresultsofthisstudysuggestthatsuchpoliciescouldbeeffectivein

increasingmaizeproduction.
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