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1.Introduction

Governmentexpendituresaregenerallyregardedasamajorinfluenceonthe

paceandpatternoftheAgriculturaldevelopment.Agriculturalresearch,rural

education,extensionoftechnologytothefarmingcommunityanddevelopmentof

awiderangeofagriculturalactivitiesfrom fertilizerdistributiontocreditare

commonlyfundedbythegovernment.Nevertheless,therehavebeenfewstudies

ofthegovernmentexpendituresonagricultureanditseffectontheoutput.The

studystartswiththedefinitionofinvestment.Investmentmeansthecommit-

mentofresourcestotheformationofcapitalassetswhichinturnallowsastream

ofnew resourcestobegeneratedinfuture.Thevalueofthecapitalassets

createdintheformofplantorconstructiondependsuponthecapitalflows.For

theinvestmenttobeacceptablethenthevalueoftheassetsmustexceeditscost.

Investmenthasgottwodifferenttypeswhicharepublicandprivateinvestment.
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Adistinctionmustbemadebetweenpublicandprivateinvestment.Thepublic

investmenthastheirorigininthegovernmentplansfordifferentsectorswhile

privateinvestmentiscarriedoutbytheindividualorgroupsofenterprises.In

thepresentstudywewillfocusonlyonthepublicinvestmentforagriculturein

Hokkaido.Stockfish(1969)saidthatthedecisionmakersshouldapplytothe

governmentinvestmentprojectsaninterestthatequalstheopportunityreturnon

investmentintheprivatesectoroftheeconomy.

1.1 BackgroundoftheStudyandStatementoftheProblem

Therearemanyproblemsrelatedtothepublicinvestmentforagriculturein

Hokkaido,Japanthatistheinvestmentmadebycentralgovernmentandthe

provincialgovernment.Someofthemainproblemsrelatedtothegovernment

andtothefarmersregardingthepublicinvestmentareasfollows.

1)ThegovernmentpreparesthedevelopmentalprojectsinHokkaido.The

system oftheinvestmentissuchthat80% ofthecostisbeingpaidbythe

government,18% bythemunicipalitiesandtheremaining2% thegovernment

requeststhebeneficiariesorthefarmerstopayfrom theirside.Actually,the

farmersarereluctanttopaythecostfromtheirsideduetowhichmanyofthe

projectsfailedtogetimplemented.Therefore,keepinginviewthedifficultyof

theinvestmentfromthefarmersside,thegovernmenthastopreparenewprojects

whichisnotonlytimeconsumingbutalsorequiresalotofcapital.

2)Asenvironmentisdirectlyrelatedtotheeconomy.Therefore,thegovern-

mentshouldimprovetheenvironment.Butunfortunately,thegovernmentdoes

nothavegoodtheoriesforcalculatingtheenvironmentalcostforimprovingthe

environment.

3)Maintenanceoftheprojectsfromthefarmerssideiscitedasoneofthemajor

problemsfacedbythegovernment.Oncetheprojectsarebeingimplementedin

jointco-operationofthefarmersbythegovernmentthenitbecomesentirelythe

responsibilityofthefarmerstomaintaintheseprojects.Butunfortunatelyeither

becauseofthetechnicalefficiencyorthelackofthecapitalfromthefarmersside

theyarenotproperlymaintainedwhichmeansthattheinvestmentthatthe

governmentmadewouldbewasted.

1.2 PurposeandSignificanceoftheStudy

Themainobjectivesofthisstudyistoevaluatethepublicinvestmentinthe

agriculturalsectorinHokkaido.Thecurrentstudyconsistsoftwomajorparts.

i.EvaluationandassessmentofthepublicinvestmentforagricultureinHok-

kaidointhepe-riodbetween1963to1995madebycentralgovernmentand

Hokkaidogovernmentbyusingproductionfunctionapproach.

ii.Toundertaketheanalysisofthedatausingthetotalfactorproductivity

(TFP).

AnEvaluationoftheRoleofPublicInvestmentforAgriculturalDevelopmentinHokkaido,Japan,1963-1995. 3
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Thepublicinvestmentisimportantbecauseofseveralreasons.Firstly,the

governmentexpenditureshasbecomeasignificantfractionofthenationalin-

come.Secondly,publiccapitalhasapowerfulimpactontheproductivityof

privatecapital.Thirdly,thepublicinvestmentisconfinedbyandlargetothose

goodsandservicesthattheprivatesectorwillnotproduceinoptimalamounts.

Fourthly,publicinvestmentalsocouldeffectprivatecapitalformationindirectly

byaugmentingdemandforgoodsandservicesproducebytheprivatesectorand

influencingprivateinvestorsprofitandsalesexpectations.Lastly,publicinvest-

mentinstreetsandhighways,airports,ports,electricalandgasfacilities,mass

transit,waterandsewerage’s,healthfacilitiesandeducationservices,increases

bothtotalfactorproductivityandlaborproductivity.Aschauer(1989)triggered

aboomintheliteratureonthepublicinvestment.Aschauerresultssuggested

thatthepublicinvestmenthadastrongpositiveeffectontheproductivityofthe

privatecapitalandthattheslowdownintheUnitedStatessincetheearly1970s

wasduetotheshortageinthepublicinfrastructure.

1.3 ReviewofLiterature

Themajorpurposeofthissectionistodevelopsomeconceptualandtheoreti-

calframeofreferencefromtheliteratureonthePublicinvestmentforAgricul-

ture.Littleresearchworkseemstohavebeendoneontheproblem under

investigationinHokkaido.However,somerelevantreferencesarediscussed

below.

AhmedShagil(1986)saidthatthegovernmentdeficitsarethoughttohavea

varietyofeffectsontheprivateeconomy,rangingfromforcinguprealinterest

ratesandcrowdingoutprivateinvestmentinadditionalplantandequipmentto

raisingwealthandstimulatinghouseholdconsumptiondemand.

Arrow andKurz(1970)werethefirstauthorstoformulategovernment

expendituresasaformofinvestment.

BarrowandRobert(1989)investigatesthedeterminationofeconomicgrowth

inacrosssectionofcountries.Thegrowthrateisfoundtobenegativelyrelated

tothegovernmentconsumptionandnotsignificantlyrelatedtothepublicinvest-

ment.

BaxterandKing(1993)studiedthemacroeconomicimplicationsofincreases

inthestocksofpublicgoods.Theyderivedthetransitionaldynamicresponseof

output,investment,consumption,employmentandinterestratestosuchpolicies

bycalibratingarealbusinesscyclemodel.

EvidencebyBuffs,JohnandAnwarShah(1993)alsoshowedthattheimpact

ofthegovernmentspendingiscontingentonwhatthegovernmentspendsits

resourceson.

BerndtandKhaled(1979)foundthattheapparentpresenceofthesubstantial

economiesofscaleandrelativelylittletechnologicalprogressisimportantfor

policydecisions.Forexamplewhenpromotinganindustry,thegovernment

MuhammadNASIR4
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mustdecidehow subsidiesshouldbedividedbetweenthepromotionofscale

economiesandthepromotionofthetechnicalprogresse.gresearchanddevelop-

ment.

BarroandSala-I-Martin(1981)BarroandSala-I-Martin(1981)saidthatitis

conceivablethattherelationshipbetweenthepubliccapitalandproductivityis

merelyevidenceofareversecasuationfromproductivity,proxyingforpercapita

incometothedemandforthepubliccapital.

CorleyandChaivi(1973)reportedthattherelativeproductivityofthepublic

andtheprivateinvestmentsinlessdevelopedcountriesisobviouslyimportant

andtopical.

DavidAlanAschauer(1989)suggestedthatthepublicinvestmenthada

strongpositiveeffectontheproductivityofprivatecapitalandthattheslow

downintheproductivitygrowthintheUnitedStatessincetheearly1970swas

duetoashortageinpublicinfrastructure.

Isthesocialvalueoftheprivateinvestmentgreaterthanadollarofconsump-

tionfromprivateconsumption.DavidBardford(1975)addressesthisissuewith

asophisticatedanalysisofstream oftheconsumptionfrom theprivateinvest-

ment.Hisconclusioninawidevarietyofcircumstancesisthatthesocial

presentvalueofadollarofprivateinvestmentisworthlittlethanasocialrateof

timepreference.

Deininger,KlamsandLyneSquire(1996)reportedthattheincomedistribu-

tionalsovariesamongLDCsandhencethegovernmentmayplayanactiverole

fortheredistributionoftheresourceswithinmanyofthesecountries.Whether

redistributionactuallyenhanceseconomicgrowthishoweverdisputed.

Denison(1974)amongothersconcludedthattheeconomiesofscalearea

significantreasonfortheTFP(totalfactorproductivity)growthintheUnited

State.

Devarjanetal(1996)investigateshowachangeinthecompositionofthe

governmentexpendituremayaffectgovernmenteconomicgrowth.Theirmain

findingsarethatforasampleofonlyLDCsanincreasingshareofthecurrent

publicexpenditurehasapositiveeffectoneconomicgrowthwhiletherelation

betweenthecapitalandcomponentofthepublicexpenditureandgrowthis

negative.

Diewert(1976)derivedtheformalrelationshipbetweenthegrowthaccount-

ingandeconometricfittingofproductionfunctionsandshowedthatboth

approachesareequivalent.Heprovedthatundercostminimisationbehaviour

andbyutilisingatranslogmathematicalformulation,theinputquantityorthe

inputpriceaggregatecanbeequivalentlycalculatedbymeansofeitherthe

Tornquistindexorthetranslogproductionorcostfunction.

EasterlyandRebelo(1993)investigatedtheeffectsofthefiscalpolicyon

growthusingmainlyBarrowtypecrosssectionregressionanalysis.

EdwardGramlich(1994)feltthattheU.Sproductivitygrowthsloweddown

5AnEvaluationoftheRoleofPublicInvestmentforAgriculturalDevelopmentinHokkaido,Japan,1963-1995.
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dramaticallyinabout1873duetothefactthattheUnitedStatesinvestmentin

publiccapitalhasbeendownsincethelate1960s

Hirshleifer(1965)arguesthatwhereinvestmentscanbeundertakenseparate-

lytheyshouldbediscountedatratesdeterminedinthemarket.

AccordingtoJeanMarie,BalandandAshokKotwal(1999)ownersofthe

sectorspecificfactorsformpoliticallobbies.Inordertoinfluencegovernment

policyinaclosedeconomy,publictermsoftradeagainstAgriculture(dueto

Angel’sLaw)therebyincreasedthesurplusoftheunrecognisedclasseswhich

cannotbeappropriatedbythelobbies.Asaresultthelatterpushtoincrease

subsidies(orreducetaxes)totheirmembersattheexpensesofthepublicinvest-

mentwhichfallsbelowitssociallyoptimalleveloftradeagainst.

Kaplan(1984)hasstronglyadvocatedtheneedfornewperformancemeasures

inhisarticlesthathaveinfluencedthedevelopmentofwhatisnow called

“ActivityBasedCost”(ABC)Accounting.

KennethArrow(1966)arguestothefactthatwhetherthefuturecostand

benefitsofthepublicprojectsshouldbediscountedbyasocialrateoftime

preferenceoramarginalrateofreturnontheprivateinvestmenttoricaltime

series.

Khan-Reinhart(1990)reportedthattheproductivityoftheprivateinvestment

islargeandpositiveandshowsstrongstatisticalsignificance.

AccordingtoKuasdet’s(1986)TFPM isatoolthatmanagementcanuseto

measureproductivity,pricerecoveryandprofitability.

LoggerenberegandCucchiaro(1982)statedthatsinceproductivityandprice

recoveryhavestrategicimplicationsnotpresentlyportrayedbymostfinancial

reports,TFPM (totalfactorproductivitymeasurement)shouldappealtoman-

agersandcontrollerswhoarenotjustconcernedwithshorttermprofitsbutalso

withlongtermsurvival,growthandexcellence.

Miller(1989)saidthatdatacollectionsisnotreallyaproblemaslongasthere

isasupportfromthemanagementandthecontrol.

Miller,RobertAndMariuszSumsilinski(1970)showedthetrendsinthe

privateinvestmentindevelopingcountries

Eckstein(1958)saidthatwhichdiscountrateisrelevantforcomparison

betweenthepublicandtheprivateinvestmentthatcompeteforscarceresources.

Pestieau(1974)assumesthatthegovernmenthasapositivesocialrateoftime

preference,itisbelievedthatthegovernmentshouldnotdiscountthewelfareof

thefuturegenerationsonethicalgroundsasinRamsey,althoughitisrecognised

thattheindividualmayhaveatimepreferenceinthetwoperiodsofhislifetime.

AccordingtoStenier(1959)themarginalsocialrateofdiscountreflectsthe

communitymarginalweightonconsumptionatdifferenttimes,theappropriate

basisforcomparisonofalternativespublicandprivateinvestmentisthepresent

valueoftheirnetbenefitstosocietyatthemarginalsocialrateofdiscount.

Thusintheplanningofthepublicinvestmentthepresentvalueofthebenefitsof

MuhammadNASIR6
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privateinvestmentthatthepublicinvestmentdisplacesevaluatedatthemarginal

socialrateofinvestmentasthemeasureofitstruesocialrateofdiscount

supercedesthemoneycostofthepublicinvestmentasthemeasureofitstrue

socialcost.

Itwaspointedoutbypigou(1947)thatthefinancingofthepublicexpendi-

turesbydistortionerytaxesimposesasefficiencylossontheeconomyandthis

efficiencycostshouldbeaddedtothedirectresourcecostofthepublicexpendi-

ture.

AccordingtoPinddychandandRubinfield(1958)positiveapproachesmostly

relyontheeconometricsregressionsanalysisorsimultaneousequationsystems

thatallowexplanationofthecurrentlandusepatternbutcanalsobeusedfor

predictivepurposesmerelythroughtheextrapolationofhisinvestmentdecisions

inwhicheachprojectcantakeanynumberofdollars.

SandmoandDrezeconcludedthatthesecondbestdiscountrateforthepublic

investmentinaonegood,twoperiodeconomydistortedwiththecorporation

incometaxshouldbeaweightedaverageoftheratefacingconsumersandthetax

distortedrateusedbythefirms,theweightsbeingthecompensatedinterest

derivativeofconsumptionandtheinterestderivativeoftheprivateinvestment,

respectively.

StephenMarglinsaidthatmarketdeterminedratesofinvestmentandinter-

estevenratesdeterminedinacompetitivemarketneedtohavenonormative

significanceandthattheoptimallevelofinvestmentfrommarginalsocialrateof

discountincorporatingexternaleffectsratherthanthelevelatwhichthemar-

ginalproductivityequalsthemarketrateofdiscountdeterminedbyunilateral

investmentandsavingdecisions.

JacobStockfish(1969)saidthatthedecisionmakersshouldapplytothe

governmentinvestmentprojectsaninterestthatequalstheopportunityreturnon

investmentintheprivatesectoroftheeconomy.

Schultzhassuggestedthatestimatesofthesocialratesofreturnonthese

kindsofthegovernmentexpendituresmaybebiasedandthattheinteraction

betweenthepriceandexpenditurepoliciescanexplainthelowresponseofthe

agriculturalproductivity.

2.ExpendituresforAgriculturalInfrastructureConstruction

andImprovementProgrammes

Thischapterpresentsthereviewoftheimprovementprojectofagriculture

andruralexpendituresinHokkaido.Theseprojectsareimplementedbythe

central,provincialandthemunicipalcorporationsetc.Thischapteralsobriefly

explainsandanalysestheperformanceofthevariousprojectsbetweenthe

periods1963to1995.CropwiseanalysisofthevariouscropsinHokkaidowere

alsoundertakenwhichwillalsobrieflybepresentedinthischapter.Theanaly-

7AnEvaluationoftheRoleofPublicInvestmentforAgriculturalDevelopmentinHokkaido,Japan,1963-1995.
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sisrelatingtothecharacteristicsandtrendsoftheAgriculturalandrural

improvementprojectcostwillalsobeundertakenbyconvertingtheoriginaldata

tostockdata.Moreover,theoriginalityofthischapterliesinthefactthatuntil

thisimenoresearchworkwasdoneonthepublicinvestmentforAgriculturein

Hokkaidousingthestockdata.

2.1ReviewandFeatureofAgriculturalinfra-StructureConstructionand

ImprovementProgrammes

Differenttypeofprojectsareimplementedbythecentral,provincialgovern-

mentsandthecorporations.Thoseprojectswhichareimplementedbythe

centralgovernmentaredirectlyoperatedbythecentralgovernment.Those

projectswhichareoperatedbytheprovincialgovernmentarealsopartlysub-

sidisedbythecentralgovernment.IncaseoftheProjectsbeingimplementedby

thecorporationsaredirectlyrelatedtotheagriculturalinvestment.Devarjanet

al(1996)investigateshowachangeinthecompositionofthegovernmentexpendi-

turemayaffectgovernmenteconomicgrowth.Theirmainfindingsarethatfor

asampleofonlylessdevelopingcountriesanincreasingshareofthecurrent

publicexpenditurehasapositiveeffectoneconomicgrowthwhiletherelation

betweenthecapitalandcomponentofthepublicexpenditureandgrowthis

negative.Theprojectsoperatedbythecentral,provincialandthecorporations

includeirrigationanddrainage,integrateduplandfieldimprovement,farmland

consolidation,agriculturallanddevelopment,grasslanddevelopment,farmland

improvement,ruralimprovementprojects,agriculturallandconservationetc.

Investmentisbeingmadebythegovernmentintheirrigationanddrainageforthe

constructionandtheimprovementofthecanalsordams.Theintegratedupland

fieldimprovementprojectsincludeland,soilimprovementanddressing.The

farmlandconsolidationprojectsincludepaddyfieldimprovementsuchassoil

dressing,landreadjustmentandfarmroadsetc.Theagriculturallanddevelop-

mentprojectsdealswiththefoundationworks,reclamationandfarmlandrecla-

mationetc.Incaseofthegrasslanddevelopmentpublicpasture,construction

andimprovement,grasslandimprovementandlivestockbasementetcarebeing

implemented.Forthefarm roadsfarm roadconstructionandimprovement

exceptfarmroadsforpaddyfieldmentionedunderthefarmlandconsolidation

projectsarebeingundertaken.Theruralimprovementprojectsincludeintegrat-

edruralimprovementmodelprojects,integratedruralinfrastructureimprove-

mentpilotprojectsetc.Incaseoftheagriculturallandconservationslide

prevention,agriculturallandconservationproject,waterpollutionprojectetcare

included.Hirshleifer(1965)arguesthatwhereinvestmentscanbeundertaken

separatelytheyshouldbediscountedatratesdeterminedinthemarket.

2.2InvestmentTrendsfortheTotalProjectCostinHokkaido

TheinvestmenttrendforthetotalprojectcostinHokkaidowassuchthatthe

9AnEvaluationoftheRoleofPublicInvestmentforAgriculturalDevelopmentinHokkaido,Japan,1963-1995.
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investmentincreasedinfourperiodsthatisbetweenthe1963to1972,1974to1979,

1985to1988and1991to1995whereastheinvestmentdecreasedinthreeperiods

thatisbetweentheperiod1972to1974,1979to1985,1985to1991.Moreover,the

totalprojectcostincreasedaboutfivetimesbetweentheperiod1963to1995in32

years.Pestieau(1974)assumesthatthegovernmenthasapositivesocialrateof

timepreference,itisbelievedthatthegovernmentshouldnotdiscountthewelfare

ofthefuturegenerationsonethicalgroundsasinRamsey,althoughitisrecog-

nizedthattheindividualmayhaveatimepreferenceinthetwoperiodsofhis

lifetime.

2.3ReviewoftheImprovementProjectofAgricultureandAgricultural

Village

2.3.1TrendfortheAgriculturalProductionInfrastructureImprovement

Programmes

Theagriculturalpublicinvestmentfortheagriculturalproductioninfra-

structureinHokkaidobetweentheperiod1963to1995wassuchthattheinvest-

mentstartedinitiallyfrom1963andincreasedfornineyearsbetweentheperiod

1963to1972.From1972onwards,itdeclinedfortwoyearsbetweentheperiod

1972to1974andthereafterthesituationchangedandthetrendshowedanupward

movementforaboutfivemoreyearsthatisbetweenthe period1974to1979.

Thetrendoftheinvestmentafter1979againchangedanditwassuchthatthe

investmentagaindeclinedforaboutsixyearsbetweentheperiod1979to1985.

From1985onwards,thetrendagainshowedanupwardmovementandincreased

forthreemoreyearsbetweentheperiods1985to1988.Thereafter,theinvest-

mentagainincreasedforthreemoreyearsbetweentheperiods1988to1991and

declinedslightlyuntiltheverylastendthatisuntil1995.Khan-Reinhertreport-

edthattheproductivityoftheprivateinvestmentislargeandpositiveandshows

strongstatisticalsignificance.Moreover,theshareoftheAgriculturalproduc-

tioninfrastructurewas99.8% in1963.However,thesharegraduallydecreased

andwasunder80% in1970s.Thereafter,thesharewasover20% in1980s.

Miller(1989)saidthatdatacollectionsisnotreallyaproblemaslongasthereis

asupportfromthemanagementandthecontrol.

2.3.2RuralImprovement

TheinvestmenttrendfortheruralimprovementprojectinHokkaido

betweentheperiods1963to1995wassuchthattheinvestmentinitiallystartedin

1965andgraduallyincreasedforaboutsevenyearsthatisbetweentheperiods

1965to1972.From1972onwardsthesituationchangedanditagaindeclinedfor

twomoreyearsbetweentheperiods1972to1974.Thesituationchangedfrom

1974onwardsandtheinvestmentbythegovernmentincreasedforfivemoreyears

thatisbetweentheperiods1974to1979.From 1979onwards,theinvestment

trendshowedadownwardmovementandagaindeclinedforsixmoreyears

betweentheperiods1979to1985.Theinvestmenttrendagainchangedand

MuhammadNASIR10
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showedanupwardmovementforthreeyearsbetweentheperiods1985to1988.

Thereafter,itagaindeclinedforthreeyearsthatisbetweentheperiods1988to

1991.Finally,theinvestmentincreasedforfouryearsbetweentheperiods1991

to1995.Schultzhassuggestedthatestimatesofthesocialratesofreturnon

thesekindsofthegovernmentexpendituresmaybebiasedandthattheinterac-

tionbetweenthepriceandexpenditurepoliciescanexplainthelowresponseof

theagriculturalproductivity.

2.3.3AgriculturalLandConservation

Theinvestmenttrendfortheagriculturallandconservationprojectin

Hokkaidobetweentheperiods1963to1995wassuchthattheinvestmentbythe

governmentstartedinitallyin1966andincreasedforaboutsixyearsbetweenthe

periods1966to1972.Thereafter,itdeclinedfortwoyearsbetweentheperiods

1972to1974.Thesituationchangedfrom1974onwardsandtheinvestmentagain

increasedbetweentheperiods1974to1979foraboutfiveyears.Theinvestment

trendafter1979wassuchthatitdeclinedforsixyearsbetweentheperiods1979

to1985.Thetrendoftheinvestmentafter1985wassuchthatitincreasedfor

Figure2-1TrendGraphshowingthetrendoftheAgriculturallandconserva-
tion,Ruralimprovement,Agriculturalproductioninfra-structureimprovemen
inHokkaidobetweentheperiod1963to1995
Source:HokkaidoDevelopmentAgency,SapporoJapan.

11AnEvaluationoftheRoleofPublicInvestmentforAgriculturalDevelopmentinHokkaido,Japan,1963-1995.
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threemoreyearsbetweentheperiods1985to1988.Thesituationagainchanged

after1988andtheinvestmentagaindeclinedforthreemoreyearsbetweenthe

periods1988to1991.Finally,theinvestmentshowedanupwardmovement

betweentheperiods1991to1995(seeFigure2-1andFigure2-2).KennethArrow

(1966)arguestothefactthatwhetherthefuturecostandbenefitsofthePublic

projectsshouldbediscountedbyasocialrateoftimepreferenceoramarginal

rateofreturnontheprivateinvestmenttopicaltimeseries.

Theagriculturalproductioninfra-structureimprovementprojectinHok-

kaidoisagainsub-dividedintothefivedifferentprojectsthatisirrigationand

drainageproject,integrateduplandfieldimprovement,farmlandconsolidation,

agriculturallanddevelopment,grasslanddevelopmentProject.Theseprojects

arebeingimplementedforthelandimprovementinHokkaido.Theland

improvementprojectsinHokkaidodirectlyeffectsthefarmmanagement.The

projectwiseexplanationthatistheinvestmenttrendsforeachprojectimplement-

edundertheagriculturalproductioninfrastructureisgivenonthenextpage.

EdwardGarmlich(1994)feltthattheU.Sproductivitygrowthsloweddown

dramaticallyinabout1873duetothefactthattheUnitedStatesinvestmentin

publiccapitalhasbeendownsincethelate1960s.

Figure2-2ShareGraphshowingtheshareoftheAgriculturallandconserva-
tion,RuralimprovemntandAgriculturalproductioninfra-structureinHok-
kaidobetweentheperiod1963to1995
Source:HokkaidoDevelopmentAgency,SapporoJapan.
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2.4ReviewofAgriculturalInfrastructureConstructionandImprovement

Programmes

2.4.1IrrigationandDrainage

ThetrendfortheirrigationanddrainageprojectsinHokkaidobetweenthe

periods1963to1995wassuchthattheagriculturalpublicinvestmentstarted

initiallyin1963andwentontoincreaseforabouttenyearsbetweentheperiod

1963to1973.Thesituationoftheinvestmentchangedafter1973anditshowed

adownwardmovementanddeclinedgraduallyfrom1973onwardsforaboutfour

moreyearsbetweentheperiods1973to1977.Thetrendsoftheinvestmentfor

theirrigationanddrainageprojectagainchangedandshowedanupward

movementandtheinvestmentincreasedgraduallyfrom 1977onwardsforeih-

gteenyearsbetweenthebetweentheperiod1977to1995thatisuntiltheverylast

endbetweentheperiod1977to1995thatisuntiltheverylastend.AhmedShagil

(1986)saidthatthegovernmentdeficitsarethoughttohaveavarietyofeffectson

theprivateeconomy,rangingfromforcinguprealinterestratesandcrowdingout

privateinvestmentinadditionalplantandequipmenttoraisingwealthand

stimulatinghouseholdconsumptiondemand.

2.4.2IntegratedUplandFieldImprovementProject

Thegovernmentinvestmentfortheintegrateduplandfieldimprovement

projectinHokkaidobetweentheperiods1963to1995wassuchthattheinvest-

mentstartedinitiallyin1970andshowedanupwardmovementandgradually

increasedfortwoyearsthatisbetweentheperiods1970to1972.Thesituation

changedafter1970andthetrendoftheinvestmentwassuchthatitagainshowed

adownwardmovementanddeclineduntil1974andthereafteragainincreased

againuntil1979.From1979onwardsthetrendoftheinvestmentremainedatone

levelandgraduallyincreasedfrom1979onwardsuntiltheverylastendthatis

untiltheperiod1995.Kaplan(1984)hasstronglyadvocatedtheneedfornew

performancemeasuresinhisarticlesthathaveinfluencedthedevelopmentof

whatisnowcalled“ActivityBasedCost”(ABC)Accounting.

2.4.3FarmlandConsolidation

Thetrendofthegovernmentinvestmentforthefarmlandconsolidation

projectinHokkaidobetweentheperiods1963to1995wassuchthattheinvest-

mentinitiallystartedin1964andgraduallyincreasedfrom1964onwards.The

investmenttrendremainedalmostinoneleveluntil1976thatisincreasedslowly

until1976andthenallofasuddenshowedanupwardmovementandwentonto

increaseuntil1988.Thesituationoftheinvestmentbythegovernmentagain

changedin1988andtheinvestmentagainshowedadownwardmovementand

declineduntiltheverylastthatisuntil1995.BaxterandKing(1993)studythe

macroeconomicimplicationsofincreasesinthestocksofpublicgoods.They

derivedthetransitionaldynamicresponseofoutput,investment,consumption,

employmentandinterestratestosuchpoliciesbycalibratingarealbusinesscycle

model.

13AnEvaluationoftheRoleofPublicInvestmentforAgriculturalDevelopmentinHokkaido,Japan,1963-1995.
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2.4.4AgriculturalLandDevelopment

Theinvestmenttrendfortheagriculturallanddevelopmentprojectin

Hokkaidobetweentheperiods1963to1995wassuchthattheinvestmentstarted

initiallyin1964andincreasedgraduallyfrom 1964onwards.Theinvestment

increasedfrom 1964onwardsforabouttwenty-fouryearsbetweentheperiods

1964to1988.Duringthesetwenty-fouryearsthetrendoftheinvestmentalmost

remainedatonelevel.Thesituationagainchangedin1988andtheinvestment

trendshowedadownwardmovementanddeclinedfrom1988onwardsforabout

sevenyearsbetweentheperiods1988to1995thatisuntiltheverylastend.

AccordingtoJeanMarieandAshokKotwal(1999)ownersofthesectorspecific

factorsform politicallobbies.Inordertoinfluencegovernmentpolicyina

closedeconomy,publictermsoftradeagainstAgricultureduetoAngel’sLaw

therebyincreasedthesurplusoftheunrecognizedclasseswhichcannotbeappro-

priatedbythelobbies.Asaresultthelatterpushtoincreasesubsidiesorreduce

taxestotheirmembersattheexpensesofthepublicinvestmentwhichfallsbelow

itssociallyoptimallevel.

2.4.5GrasslandDevelopment

Theagriculturalpublicinvestmentforthegrasslanddevelopmentprojectin

Hokkaidobetweentheperiods1963to1995wassuchthattheinvestmentstarted

initiallyin1963andgraduallyincreaseduntil1972.Thetrendoftheinvestment

increasedslowlyandgraduallyfrom1972onwardsforabouttwelveyearsthatis

betweentheperiods1972to1984.From1984onwards,itagaindeclinedforone

yearthatisbetweentheperiods1984to1985.Thetrendoftheinvestmentafter

1985wassuchthatinvestmentagainincreasedforthreemoreyearsbetweenthe

periods1985to1988.Thesituationchangedafter1988andthetrendofthe

investmentwassuchthatitshowedadownwardmovementanddeclinedfor

aboutsevenyearsbetweentheperiods1988to1995thatisuntiltheverylastend

(seeFigure2-3andFigure2-4).BarroandSala-I-Martin(1995)haveargued

virtuallyallpublicservicesarecharacterisedbysomedegreeofcongestion.

Evennationaldefencesometimescitedasthepurestofthepublicgoodsisnot

congestionfree.

2.5ComparisonbetweenHokkaidoandTofuken

Comparisonregardingtheagriculturalproductioninfrastructureimprove-

mentandruralimprovementprojectwasmadeofHokkaidowiththatofTofuken

fortwodifferentyearsthatisfor1985and1995.ByTofukenwemeantosay

otherareasinJapanexcludingHokkaidoandconsistsof46prefectures.In

Tofuken,theshareoftheagriculturalproductioninfrastructureimprovement

projectcostwassuchthatitwas66.5% in1985.Thereafter,itdecreasedto50.

3% in1995.TheshareofthesameprojectinHokkaidowas81% and77.7% in

1985and1995respectively.TheshareofthisprojectwashighinHokkaido

becauseofthefactthatthegovernmentwantedtoimprovetheproductivityin

MuhammadNASIR14
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Figure 2-4ProjectwisereaggregatedprojectcosttrendsfortheGrassland
development,Agriculturallanddevelopment,Farmlandconsolidation,Inte-
grateduplandfieldandIrrigationanddrainageinHokkaido(Realdata)
Source:SameasFigure2-3.

Figure2-3ProjectwisetotalprojectcosttrendfortheGrasslanddevelop-
ment,Agriculturallanddevelopment,Farmlandconsolidation,Integrated
uplandfieldimprovement,IrrigationanddrainageinHokkaido
Source:HokkaidoDevelopmentAgency,SapporoJapan.
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Hokkaido.

Incaseoftheshareoftheruralareaimprovementprojecttheshareofthe

TofukenwashighcomparedtoHokkaidothatistheshareinTofukenwas22.9%

in1985andincreasedto38.9%in1995whereasforHokkaidoitwas16.4%and18.

7% in1985and1995respectively.Thereasonisbecauseofthefactthatthe

governmentwantedtoconcentratemoreindevelopingotherruralareasinJapan.

FortheAgriculturallandresourcesconservationandmanagementprograms

againthesharewashighinTofukenthatisitwas10.6and10.9%in1985and1995

respectivelywhereasforHokkaidoitwas2.6and3.6% in1985and1995respec-

tively.ThesamereasonisalsocoatedforthehighshareoftheTofuken(see

Figure2-5).Khan-Reinhart(1990)reportedthattheproductivityoftheprivate

investmentislargeandpositiveandshowsstrongstatisticalsignificance.

2.6ExpendituresforAgriculturalInfra-StructureConstructionandImprove-

mentProgrammesbyAgriculturalAreainHokkaido

2.6.1CropwiseClassificationofHokkaido

AswasalsomentionedearlierHokkaidoconsistsofatotalof14areas.

Eachofthese14areaswerethereforeclassifiedaccordingtothetypeoffarming

Figure2-5ShareoftheExpendituresfortheImprovementPeojectofAgricul-
tureandAgriculturalVillagebyProgramm
Source:SameasFigure2-1.
Note:ByTofukenwemeantosayotherareasinJapanexcludingHokkaido
andconsistsof46Prefectures.
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performede.g.Ishiakri,Sorachi,Kamikawa,Hiyama,Oshimaareconsideredto

bePaddygrowingareaswhereasRumoi,Oshima,Shiribishi,Hidaka,andAba-

shiriareconsideredtobedairygrowingareasandKushiro,NemuroandSoyaare

consideredtobeuplandgrowingareas.Thisclassificationwasundertakenfrom

therateofthepaddyfieldthatisthepercentageareaunderthericecropwhich

isspecifiedinthestatisticaltableofHokkaidogovernment.Fromthisrateof

ricecrop,theclassificationwasundertakeninsuchamannerthatwhere30%and

aboveoftheagriculturalareawasunderpaddywasconsideredtobeapaddy

growingareawhere0-30% oftheareawasunderwasunderuplandfieldwas

consideredtobeanuplandfieldareaandwheretherewasnopaddyandupland

wasconsideredtobedairyarea.Table2-1clearlyshowsthe14areasof

Hokkaido,thetotalagriculturalland,thelandunderthecultivationoftherice,

theshareofthericecrop,thegovernmentclassificationofHokkaidoandthe

originalclassificationwhichwasmadefrom thestatisticaltableofHokkaido

government.ItwaspointedoutbyPigou1947thatthefinancingofthepublic

expenditurebydistortionerytaxesimposesanefficiencylossontheeconomyand

thisefficiencycostshouldbeaddedtothedirectresourcecostofpublicexpendi-

ture.

Table2-1 THECLASSIFICATIONOFTHEAGRICULTURALAREAINHOKKAIDO
Unit:(ha,%)

AreaName TotalAgr.Land RiceArea Shareofricearea(%) CropwiseDivision

(A) (B) (A/B)

Ishikari 46419 25308 54.5 Paddy

Sorachi 120396 95812 79.6 do

Kamikawa 133945 66533 49.7 do

Rumoi 38746 9183 23.7 Upland

Oshima 31959 7496 23.5 do

Hiyama 23282 9786 42 Paddy

Shiribeshi 40803 11202 27.5 Upland

Iburi 38094 10460 27.5 do

Hidaka 40716 7179 17.6 do

Tokachi 251739 1343 0.5 do

Kushiro 104415 0 0 Dairy

Soya 56605 0 0 Dairy

Abashiri 169375 5437 3.2 Upland

Nemuro 122065 0 0 Dairy

SOURCE:HokkaidoGovernmentOffice,Sapporo,Japan.

Note:TheclassificationofHokkaidowasundertakeninsuchamannerthatwhere30% andaboveoftheland
wasunderricewasconsideredtobericegrowingarea,where0-30% oftheareawasunderuplandwasconsid
tobeanuplandgrowingareaandwheretherewasnouplandandricewasconsideredtobeagrasslandordairy
area.Thisclassificationwasundertakenfrom therateofricewhichisgiveninthestatisticaltableof
Hokkaidogovernment.
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2.7CropwiseInvestmentTrendsinHokkaido

AswasalsomentionedearlierthatHokkaidoconsistsofatotalof14areas.

Differenttypeoffarmingisundertakendependingontheclimaticconditionsof

eacharea.Hokkaidoisthereforeclassifiedaccordingtothetypeoffarming

performedineachareaanditwasfoundthatthereweretwomaincropsculti-

vatedthatisriceanduplandandthendairyfarmingwasalsoundertaken.

ArrowandKurz(1970)werethefirstauthorstoformulategovernmentexpendi-

tures,asaformofinvestment.Thefollowingisabriefexplanationofthecrop

wisetrendsinHokkaido.

2.7.1Dairy

TheinvestmenttrendforthedairyinHokkaidobetweentheperiod1963to

1995thatisinKushiro,NemuroandSoyawassuchthattheinvestmentstarted

fromtheverybeginningthatisin1963andgraduallyincreasedforaboutnine

yearsthatistheperiodfrom1963to1972.From1972,thesituationchangedand

itagaindeclinedfortwoyearsthatisfrom1972to1974.Thesituationafter1974

againchangedandtheinvestmentincreasedagainforaboutfiveyearsbetween

theperiods1974to1979.Thetrendoftheinvestmentaftertheperiod1979was

suchthattheinvestmentagainshowedadownwardmovementforaboutsixyears

from1979to1985.Theinvestmenttrendonceagainchangedandtheinvestment

againshowedanupwardmovementforthreeyearsbetweentheperiods1985to

1988.From1988onwards,thetrendoftheinvestmentagainshowedadownward

movementforthreeyearsfrom1988to1991.From1991onwardstheinvestment

remainedatonelevelfortwoyearsbetweentheperiods1991to1993.David

Bradford(1975)addressesthisissuewithasophisticatedanalysisofstreamofthe

consumptionfromtheprivateinvestment.Hisconclusioninawidevarietyof

circumstancesisthatthesocialpresentvalueofadollarofprivateinvestmentis

worthlittlethanasocialrateoftimepreference.

2.7.2UplandField

TheinvestmenttrendfortheuplandfieldinHokkaidobetweentheperiod

1963to1995thatisinRumoi,Oshima,Shirbishi,Iburi,Hidaka,Tokachiand

Abashiriwassuchthattheinvestmentincreasedfromtheverybeginningthatis

from 1963foraboutnineyearsthatisbetweentheperiods1963to1972.The

situationoftheinvestmentchangedafter1972anditdeclinedfortwoyearsfrom

1972to1974.Thetrendoftheinvestmentagainshowedanupwardmovement

from1974onwardsandtheinvestmentincreasedforaboutfiveyearsbetweenthe

periods1974to1979.Theinvestmentstartedtodeclineafter1979forsixyears

betweentheperiods1979to1985.Theinvestmenttrendchangedfrom 1985

onwardsandagainshowedanupwardmovementforthreeyearsbetweenthe

periods1985to1988.Fromtheperiod1988onwardstheinvestmenttrendchan-

gedonceagainanditdeclinedforthreemoreyearsbetweentheperiods1988to

1991.Theinvestmentalmostremainedatonelevelfrom1991onwardsfortwo

yearsfrom 1991to1993.Finally,theinvestmenttrendshowedanupward
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movementfrom1993onwardsuntiltheverylastendthatisuntil1995.Isthe

socialvalueoftheprivateinvestmentgreaterthanadollarofconsumptionfrom

privateconsumption.Barrow(1989)investigatesthedeterminationofeconomic

growthinacrosssectionofcountries.Thegrowthrateisfoundtobenegatively

relatedtothegovernmentconsumptionandnotsignificantlyrelatedtothepublic

investment.

2.7.3Ricecrop

TheinvestmenttrendforthericecropinHokkaidothatisinIshikari,

Sorachi,Kamikawa,Hiyamabetweentheperiods1963to1995wassuchthatthe

investmentstartedinitiallyin1963andgraduallyincreasedfromtheverybegin-

ningforaboutninebetweentheperiods1963to1972.Thesituationchanged

after1972andtheinvestmentshowedadownwardmovementforabouttwoyears

thatisbetweentheperiods1972to1974.Fromtheperiod1974onwardsthetrend

oftheinvestmentchangedonceagainandtheinvestmentincreasedforaboutfive

yearsbetweentheperiods1974to1979.Thesituationagainchangedafter1979

andthetrendoftheinvestmentwassuchthatitagainshowedadownward

movementforthreeyearsbetweentheperiods1979to1982.From1982onwards

itagainincreasedforonemoreyearfrom1982to1983andthereafterthetrend

oftheinvestmentshowedadownwardmovementanddeclinedfortwomoreyears

from1982to1984.Thetrendlineagainshowedanupwardmovementafter1984

forfourmoreyearsbetweentheperiods1984to1988.Itagainshowedadown-

wardmovementanddeclinedaftertheperiod1988forthreemoreyearsbetween

theperiod1988to1991.Finally,thetrendlineagainshowedanupwardmove-

mentfrom1991onwardsuntiltheverylastendthatisuntil1995.Corleyand

Chiavi(1973)reportedthattherelativeproductivityofthepublicandtheprivate

investmentsinlessdevelopedcountriesisobviouslyimportantandtopical.

2.8CropwiseShareincludingDairy

2.8.1Dairy

ItisquiteevidentfromthesharegraphfordairyinHokkaidobetweenthe

period1963to1995thattheshareofdairystartedtoincreasefrom thevery

beginningthatisfrom1963andincreasedforfourteenyearsbetweentheperiod

1963to1977.From1977onwardstheshareofthedairydeclinedforsixyears

from 1977to1983andfrom 1983onwardsthesituationwassuchthatitagain

increaseduntil1988.Thesituationfrom1988onwardswassuchthattheshare

ofthedairysometimesincreasesandsometimesitdecreasesuntiltheverylast

endthatisuntil1995.EvidencebyBuffsandShah,Deverjanetal.(1996)also

showedthattheimpactofthegovernmentspendingiscontingentonwhatthe

governmentspendsitsresourceson.

2.8.2UplandField

Theshareoftheuplandfieldwassuchthatitincreasedfrom thevery

beginningthatisfrom1963onwardsuntil1970.Thesituationaftertheperiod
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1970changedandtheshareslightlydeclinedforoneyearbetweentheperiods1970

to1971.From1971onwardstheshareagainstartedtoincreasegraduallyuntil

itreachestoitsmaximumin1995.Itisquiteevidentfromthegraphthatthe

shareremainedatalmostonelevelbetweentheperiods1971to1995.The

minimumsharewasobtainedin1963.

2.8.3RiceCrop

TheshareofthericecropinHokkaidobetweentheperiods1963to1995was

suchthattheminimumsharewasobtainedin1995andthemaximumsharewas

obtainedin1963.Sincethesharewasatitsmaximumin1963itdeclinedfrom

1963onwardsuntiltheperiodbetween1970to1971.From 1971onwardsthe

situationchangedonceagainandtheshareagaindecreaseduntiltheperiod1982

andthereafterincreasedforoneyearbetweentheperiods1982to1983.The

situationoftheshareforthericecropafter1983wassuchthattheshare

sometimesincreasesandsometimesitdecreasesuntiltheverylastendthatis

until1995(seeFigure2-6andFigure2-7).O.Eckstein(1958)saidthatwhich

Figure2-6TrendgraphshowingthetrendoftheDairy,Uplandfield,and
RicecropinHokkaidobetweentheperiod1963to1995
Source:HokkaidoDevelopmentAgency,SapporoJapan
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discountrateisrelevantforcomparisonbetweenthepublicandtheprivate

investmentthatcompeteforscarceresources

2.9AnalysisoftheData

2.9.1CropwiseAnalysis

Theprojectcostforthericeareawas60% ofthetotalcostin1963.

However,theshareoftheuplandfieldincreasedandwasovertheshareofthe

ricecropin1995.Theshareofthegrasslandincreaseduntil1976anddecreased

slightlyfrom1977anditwas12% in1995.Comparedtopaddyandupland,the

shareofthedairywasless.Theminimumshareforthedairywasobtainedin

1963andthemaximumsharewasobtainedin1977.However,thesharegradu-

allyincreasedfrom1964onwardsuntilitreachestoitsmaximumin1976.From

1976onwards,thesharesometimesincreasesandsometimesitdeclinesuntilthe

verylastendthatisuntil1995.Deininger,KlamsandLyneSquire(1996)report-

edthattheincomedistributionalsovariesamonglessdevelopingcountriesand

hencethegovernmentmayplayanactiverolefortheredistributionofthe

resourceswithinmanyofthesecountries.Whetherredistributionactually

enhanceseconomicgrowthishoweverdisputed.

Figure2-7SharegraphshowingtheshareoftheDairy,UplandfieldandRice
cropinHokkaidobetweentheperiod1963to1995
Source:HokkaidoDevelopmentAgency,SapporoJapan
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2.9.2ProjectContentswiseAnalysis

Theshareoftheagriculturallandconservationwassuchthattheshare

slightlyincreasedfromtheverybeginningandthenremainedatoneleveluntil

1995.Theminimumsharewasobtainedin1968.Theshareoftheagricultural

landconservationwasverylittleascomparedtotheruralimprovementand

agriculturalproductioninfrastructure.Forthecaseoftheruralimprovement,

theshareincreasedfrom theverybeginningandwasovertheshareofthe

agriculturallandconservationin1995.Theshareoftheagriculturalproduction

infrastructurewasovertheshareoftheruralimprovementandagriculturalland

conservationandwasatitsmaximumin1963andin1994itwasatitsminimum.

Miller,RobertR.andMariuszA.Sumsilinski(1994)showedthetrendsinthe

privateinvestmentindevelopingcountries.

2.10ConversionoftheData

Thegovernmentallocatesbudgeteachyearforimplementingdifferent

projectsinHokkaido.Thedatathatisbeingusedinthisstudyistheagricul-

turalandruralinfrastructureimprovementdata.However,thisdatadoesnot

explaintheactualsituation.Thereisaspecificprojectlifeforeachprojectin

Hokkaido.However,theeffectortheimpactassessmentisnotduringthewhole

oftheprojectlife.Therefore,inordertoassesstheeffectortheimpact,we

re-aggregatedthedataaccordingtotheprojectperiodse.g.iftheprojectperiod

is10yearsandthecostis1million,thenwedivided1millionby10andwegot

thefigureforeachyearandweassessedtheimpactfromyear10 ofthatproject.

TheProjectlifethatweusedinouranalysisisthestandardprojectperiodthat

isbeingusedbythegovernmentdepartmentsinJapan.Moreover,wehaveto

assumetheprojectlifeforeachproject,aswearenotsureabouttheactual

projectlife.Theprojectlifedependsonthetypeofprojectsimplemented.For

example,incaseofintegrateduplandfieldimprovementproject,theprojectlife

is10years.Forthefarmlandconsolidation,theprojectlifeis4years.Forthe

agriculturallandimprovement,theprojectlifeis10years.Forthegrassland

development,theprojectlifeis7years.Incaseoftheirrigationanddrainage

project,allocationisbeingmadebythecentralandprovincialgovernments.

Sincetheprojectlifeandtheallocationmadebythecentralandtheprovincial

governmentvaries,thereforetheweightedaveragefortheseprojectswerecalcu-

lated.SandmoandDrezeconcludedthatthesecondbestdiscountrateforthe

publicinvestmentinaonegood,twoperiodeconomydistortedwiththecorpora-

tionincometaxshouldbeaweightedaverageoftheratefacingconsumersand

thetaxdistortedrateusedbythefirms,theweightsbeingthecompensated

interestderivativeofconsumptionandtheinterestderivativeoftheprivate

investment,respectively.
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3.TheRoleoftheImprovementProjectofAgricultureandAgricultural

VillagesinHokkaido

Thischapterbrieflypresentsthemethodofstudythatwasused,theanalysis

undertakentoassesstheimpactoftheinvestmentontheoutputortheproduction

ofthevariouscropsusingthecostfunctionapproach.Inthischapter,analysis

relatingtotheeffectortheimpactoftheinvestmentforAgriculturalexpendi-

turesandthetotalfactorproductivityinHokkaidowillbeundertaken.Inorder

toreachtheabove-mentionedobjectives,thecostfunctionmodelwasusedand

usingthecostfunctionanalysis,estimationofthedatawasundertaken.The

empiricalresultsobtainedfromthisanalysisarealsoexplainedinthischapter.

3.1MethodologyandData

3.1.1CostFunctionModel

Thegrowthaccountingapproachusesindexnumbermeasurestotechnology

toquantifythecomponentsofproductivitychange.Alternatively,econometric

methodscanbeusedtoestimatethecomponentsoftheproductioncostandprofit

function.Eachapproachrequirescertainassumptionswhichmustbeconsidered

ininterpretingthefindingsoftheproductivitystudies.Considertheproduction

functionastheoutputasafunctionofcapital,labor,materialandtime.Then

theequationisgivenby

Y＝ F(K,L,T).

WhereY＝ outputF＝ functionK,Larethevariousinputslikeseed,fertilizeretc

andT showsthePublicinvestmentforAgriculture.Thefunctionshouldbe

linearhomogenousandshouldbeinthelogformtocalculatethesharesofthe

inputssuchasalpha,beta,gema.Econometricmodelwillbeappliedtoassess

theeffectivenessoftheGovernmentinvestmentontheeconomyofHokkaidoin

generalandtheproductivityofthecropsinspecific.Inordertoobtainquantita-

tivelytheimpactsofthepublicinvestmentforAgricultureinHokkaido.The

followingcobdouglasformisspecifiedforthecostfunctionequation.

LnC＝α αlnP α2lnP αlnP αlnQαlnSαlnIβlnPlnI (1)

βlnP lnI,βlnPlnI β QlnI.

WhereCistheCost,P isthelabor,P isthecapital,Iistheinvestment,Qisthe

AgriculturalproductandSistheland.

lnC/lnP S α βlnI. (2)

lnC/lnP S α βlnI. (3)

Theequation2and3showstheshareofthecost,labor,intermediateinputsand

productetc.
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3.1.2DataCollection

ThedataonthePublicinvestmentwascollectedfrom theofficeofthe

HokkaidoDevelopmentAgencywhoseofficeislocatedinSapporo.Thisdata

wasrelatedtotheinvestmentbeingmadebythecentralandtheprovincial

governmentinvariousdevelopmental.Thedatarelatedtotheinvestmentmade

bythegovernmentisbetweentheperiod1963to1993.Butsincethedatabefore

1963wasnotavailableandthedataofthelaboraftertheperiod1993couldnot

bearranged.Therefore,usingtheregressionequationthedatabefore1972was

madeavailable.However,thevaluesbefore1972comesouttobeinnegative,

whichisnotnaturalduetowhichthevaluesinparallelweretaken.The

researchervisitedtheofficepersonallyandcollectedthedatafromtherewhereas

thedataontheproductionortheoutputwasobtainedfrom theofficeofthe

BureauoftheStatistics,Sapporo.Thedataobtainedfrom theofficeofthe

BureauofStatisticsisrelatedtotheoutputortheproductionofvariouscrops

betweentheperiod1950to1995.Onlysecondarydataisbeingusedinthisthesis.

Moreover,sincethedataobtainedfromtheofficeoftheHokkaidoDevelopment

AgencyandtheBureauoftheStatisticswasinJapanese,therefore,themain

contentsofthedataweretranslatedfrom JapaneseintoEnglish.Thedata

originallyobtainedfrom theofficeoftheHokkaidoDevelopmentAgencywas

convertedinsuchamannerthatthefigureswereconvertedfromthenominalto

theactualonesbymultiplyingthefiguresofthedatawiththecostofco-efficient

givenattheendofthedata.Forthesimplicityofthegraphs,theactualfigures

wereconvertedonceagainbymaking100asthebaseofthetotalandconverting

allthefiguresaccordingly.

Weusedthestockdatainouranalysis.Bystockdatawemeantosaythat

forexampleiftheprojectwouldstartin1972thenthesameprojectwillalso

remainin1973andalsothenewprojectswouldstartin1973.Therefore,we

convertedtheoriginaldataandmadeittostockdataandusedthisdatainour

analysis.Themethodthatwasusedtoconverttheoriginaldatatostockdata

wasthatwetookthatprojectcostofeachprojectanddivideditbythenumber

ofyearsandtheaveragelagthatcameoutwas9years.Therefore,weused9

yearsasthelaginouranalysis. TheFigure3-1clearlyshowsthesame.

Moreover,sinceweused9yearsasthelaginouranalysisduetowhichthedata

before1972wasnotavailable.Wemadethedatabeforetheperiod1972usingthe

regression.Afterwemadetheregression,thevaluesthatcameoutwerenegative

whichisnotnatural.Inordertoavoidthenegativevalueswedidparallelmoving

andthengotpositivevalues.

ThestatisticaltrendsrelatedtotheAgriculturalmanagementofHokkaido

1.Thepapershowsonlythedirecteffectsandtheindirecteffectssuchasruralroads,wastewater
managementwasaddedtothepaper.
2.Thetimelagshownis9years.However,thetimelaginsomecaseslikedametccouldbemorethan
9yearsandcouldbe20yearsforinstance.
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wasbasedonthedatafrom1963to1995.Thisdataisdividedintotwoparts.

Partoneconsistsofthedatarelatedtothefarm economicstatisticalvalue

betweentheperiods1963to1965whereasthesecondpartconsistsoffarm

economicinvestigationreportfromtheperiod1966to1994.Yetduetochanges

inthedefinitionofthetermsanddiscontinuityofdate,thefollowingmethodwas

usedtoprocessthedata.

i)LaborinAgriculture

Incaseofthedataforthelaboragainthefarmeconomicsurveyandreport

ofthefarmeconomywereused.Thefamilylaborchargeswerecalculatedusing

thefollowingformulaNo.ofhoursofmen×wages/hr＋No.ofhrsofwomen×

0.8×Wage/hr

ii)IntermediateInputPrice

Thecostofintermediateinputswasobtainedbyaddinguptheexpenditures

onseedandseedling,fertilizer,feed,agriculturalchemicals,fuel,light,heatand

pulses,agriculturalclothing,aggregate agriculturalproduction materials.

Thereareatotaloftenintermediateinputpricesthatisbeingusedinthisstudy

Figure3-1GraphShowingtheAgriculturalExpendituresCostReducing
EffectofAgriculturalProductionStructureProject
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whichareseedandseedling,fertilizer,feed,agriculturalchemicals,miscellaneous

materials,fuel,light,heatandpulses,agriculturalclothing,aggregatethatis

beingusedinthisstudywhichareseedandseedling,fertilizer,feed,agricultural

chemicals,miscellaneousmaterials,fuel,light,heatandpulses,agricultural

clothing,aggregateagriculturalproductionmaterials.Thecostofintermediate

inputswasobtainedbyaddinguptheexpendituresonseedandseedling,fertiliser,

feed,agriculturalchemicals,fuel,light,heatandpulses,agriculturalclothing,

aggregateagriculturalproductionmaterials.Thesourceofthedataforthe

intermediateinputpriceistheStatisticsPricesandWagesinRuralareas(1972

-1993)fromStatisticsandInformationDepartmentMinistryofAgriculture.The

tornquvistquantityandpriceindicesoftheintermediateinputswereobtained

usingthesetofdataontheexpendituresandpriceindicesoftheaboveeightitems

ofintermediateinputs.

iii)CapitalInput

Thesourceofthedataforthecapitalinputisagainthestatisticspricesand

wagesinruralareas1972-1993from StatisticsandInformationDepartment

MinistryofAgricultureandForestry..Thereareatotaloffiveitemsincluded

intheCapitalinputthatisanimalandinseminationcharges,agriculturalimple-

ments,agriculturalmotorvehicle,maintenanceandrepairofthefarmbuilding,

rentandcharges.Thepriceindexfortheabovementionedproductswasalso

computedinsuchamannerthatthequantityofeachproductwastakenandit

wasdividedbythetotalquantityforallproducts.

iv)AgriculturalProduct

ThereisatotaloftenitemsundertheAgriculturalproduct,whicharerice,

wheatandbarley,pulses,potatoesandsweetpotatoes,vegetables,fruitsandnuts,

industrialcrops,floweringplants,livestockThedatawasobtainedfrom the

StatisticsandInformatiionDepartmentMinistryofAgricultureandforestry.

Thesourceofdataforthequantityoftheseproductswasthefarm household

economicsurveyandreportofthefarm economy.Theseproductswereag-

gregatedinsuchamannerthatthequantityofeachproductwastakenanditwas

dividedbythetotalquantity.

3.2TrendoftheDataUsingAnalysis

3.2.1TrendofLaborinAgriculture

Thetrendofthewagerateoflaborwassuchthatitisincreasingfromthe

verybeginningthatisfromtheperiod1972until1986andthenitdeclinedforone

yearin1987.From1987onwardsagainitincreasedforthreemoreyearsfrom

theperiod1987to1990andfinallyitshowedanupwardmovementforthreemore

yearsthatisbetweentheperiods1991to1993(seeFigure3-2).

3.2.2TrendoftheIntermediateInput

Therewereatotalofeightitemsthatwereincludedintheintermediateinput

whichareseedandseedling,fertilizerandmanures,feed,agriculturalchemicals,

MuhammadNASIR26



H1534-1 更新26回 2004年 2月 9日 27頁

農学部欧文報告７１巻（平成１６年１月）ｐｔ．１

miscellaneousmaterial,light,heatandpower,agriculturalclothing.

Thetrendoftheseedandseedlingwassuchthatitisincreasingfromthevery

beginninguntil1988andthenitshowedalittledownwardmovementforoneyear

thatisin1989.Fromthatperiodonwardssometimesitincreasesandsometimes

itdecreasesuntilitreachestoitsmaximumin1992.Incaseofthefertilizerand

manuresthetrendwassuchthatitincreasesfromtheverybeginninguntilthe

period1989andthenitshowedanupwardmovementduringthelastthreeyears

thatisbetweentheperiod1991,1992and1993.Thetrendofthefeedwassuch

thatitisalsoincreasingfromtheverybeginninguntiltheperiod1988andthen

allofasuddenagainitshowedanupwardmovementuntiltheverylastendthat

isuntil1993.ThetrendoftheAgriculturalchemicalswassuchthatitalso

increasingfromtheverybeginninguntilitreachesto1988andthensometimesit

willincreaseandsometimesitwilldecreaseuntiltheverylastendthatisuntil

1993.Thetrendofthemiscellaneousmaterialsthetrendwassuchthatitisalso

increasingfrom theverybeginninguntil1988andthenitshowedadownward

Figure3-2WageRateofLabour
Source:Farmhouseholdeconomysurvey,variousissues,MAFF,JAPANand
Reportofthefarmeconomy,variausissues,MAFF,JAPAN.
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movementforoneyearthatisin1989.Fromthisperiodonwardsthatisfrom

1989itagainincreasedduringthelastthreeyears.Thetrendofthelight,heat

andpowerwassuchthatitisincreasingfromtheverybeginningandreachesto

itsmaximumin1993.IncaseoftheAgriculturalclothingthetrendwassuchthat

itisincreasinggraduallyfromtheverybeginninguntil1989andfromthatperiod

onwardsitshowedanupwardmovementuntiltheverylastendthatisuntilthe

period1993.Thelastisothersandthetrendwassuchthatsometimesitshows

anupwardmovementandsometimesdownwardmovementuntiltheverylastend

thatisuntil1993(seeFigure3-3).

3.2.3PriceIndexoftheCapitalInput

Therewereatotaloffiveitemsincludedinthepriceindexofthecapital

inputthatisanimalandinseminationcharges,agriculturalimplements,agricul-

turalmotorvehicle,maintenanceandrepairofthefarm buildingandrentand

charges.Thetrendoftheanimalandinseminationchargeswassuchthatitis

increasingfrom theverybeginninguntilitreachestoitsmaximum in1980.

From 1980onwards,itdeclineduntiltheverylastendthatisuntil1993.The

Figure3-3ProductionIndexoftheIntermediateInput
Source:SameasFigure3-2
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trendoftheagriculturalimplementswassuchthatitalsoincreasingfrom the

verybeginninguntilitreachestoitsmaximum in1993.Thetrendofthe

agriculturalmotorvehiclewassuchthatitalsoincreasingfromtheverybegin-

ninguntiltheverylastendthatisuntil1993.Incaseofthemaintenanceand

repairthetrendwassuchthatitisincreasingfrom theverybeginninguntilit

reachestoitsmaximumin1979andfromthatperiodonwardsitdeclineduntilthe

verylastendthatisuntil1993.Thelastoneistherentandchargesandthetrend

wassuchthatitisalsoincreasingfromtheverybeginninguntilitreachestoits

maximumin1993(seeFigure3-4).

Figure3-4PriceIndexoftheCapitalInput
Source:SameasFigure3-1
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3.2.4ProductionIndexoftheCapitalInput

Thetrendoftheproductionindexofthecapitalinputwassuchthatthere

wereatotaloffiveitemsincludedthatisanimalandinseminationcharges,

agriculturalimplements,agriculturalmotorvehicle,maintenanceandrepairof

thefarmbuildingandrentandcharges.Thetrendoftheanimalandinsemina-

tionchargeswassuchthatitisincreasingfromtheverybeginninguntil1983and

fromthatperiodonwardsitshowedaslightdownwardmovementuntil1989and

from1989onwardsitagainshowedanupwardmovementuntiltheverylastend

thatisuntil1993andthiswasalsothepointwhereitwasatitsmaximum(see

Figure3-5).

Figure3-5ProductionIndexoftheAgriculturalProducts
Source:SameasFigure3-1
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3.2.5TrendoftheAgriculturalProduct

Thetrendoftheagriculturalproductwassuchthattherewereatotalofnine

itemsincludedthatisrice,wheatandbarley,pulses,potatoes,vegetables,fruits

andnuts,industrialcrops,floweringplants,livestockproducts.Thetrendofthe

ricecropwassuchthatitremainedatonelevelfromtheverybeginninguntilthe

verylastendthatisfromtheperiod1972to1993.Thetrendofthewheatand

barleywassuchthatitisincreasingfromtheverybeginninguntiltheperiod1982.

Fromtheperiod1982onwards,thetrendwassuchthatitagaindeclinedfortwo

moreyearsthatisbetweentheperiod1983and1984.From1984onwards,the

trendwassuchthatitagainincreaseduntiltheperiod1988andfrom 1988

onwardsthetrendshowedadownwardmovementuntiltheverylastendthatis

untiltheperiod1993(seeFigure3-6).

Figure3-6ProductionIndexoftheAgriculturalProducts
Source:SameasFigure3-1

31AnEvaluationoftheRoleofPublicInvestmentforAgriculturalDevelopmentinHokkaido,Japan,1963-1995.



H1534-1 更新26回 2004年 2月 9日 32頁

農学部欧文報告７１巻（平成１６年１月）ｐｔ．１

3.2.6PriceIndexoftheAgriculturalProduct

Therewereatotalofnineitemsincludedinthepriceindexoftheagricultural

productsthatisrice,potatoes,pulses,potatoes,vegetables,fruitsandnuts,

industrialcrop,floweringplantsandlivestockproducts.Thetrendoftherice

cropwassuchthatitremainedatonelevelfromtheverybeginningthatisfrom

theperiod1972untiltheverylastendthatisuntil1993.Thetrendofthewheat

andbarleywassuchthatitisincreasingfromtheverybeginningandthenshowed

adownwardmovementattheverylastendthatisin1993.Incaseofthetrendfor

thepulsessometimesitisincreaseandsometimesitdecreasesuntiltheverylast

endthatisuntil1993.Thetrendofthepotatoeswasalsosuchthatsometimes

increasesandsometimesitdecreasesuntiltheverylastendthatisuntil1993.

Figure3-7PriceIndexoftheAgriculturalProducts
Source:SameasFigure3-1
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Thetrendofthevegetableswassuchthatitremainedatonelevelfromthevery

beginninguntiltheverylastendthatisuntil1993.Incaseofthetrendforthe

pulses,sometimesitincreasesandsometimesitdecreasesuntiltheverylastend.

Italsoreachestoitsmaximumin1993.Thetrendofthepotatoeswassuchthat

sometimesitincreasesandsometimesitdecreasesuntiltheverylastendandalso

reachestoitsmaximumin1993.Thetrendofthevegetableswassuchthatit

remainedatonelevelfromtheverybeginninguntiltheverylastend.Incaseof

thefruitsandnutsthetrendsometimesincreasesandsometimesitdecreasesuntil

theverylastendthatisuntiltheperiod1993.Thetrendoftheindustrialcrops

wassuchthatitalsosometimesincreasesandsometimesitdecreasesuntilthe

verylastendthatisuntil1993.Incaseoftheindustrialcropsthetrendwassuch

thatitalsosometimesincreasesandsometimesitdecreasesuntiltheverylastend

thatisuntil1993.Thetrendofthefloweringplantswassuchthatitsometimes

increasesandsometimesitdecreasesuntiltheverylastendthatisuntil1993.It

alsoreachestoitsmaximumin1993.Thelastoneisthelivestockproductand

thetrendwassuchthatitsometimesincreasesandsometimesitdecreasesuntil

theverylastendthatisuntil1993(seeFigure3-7).

3.3EmpiricalResults

ThestatisticaltrendsrelatedtotheAgriculturalmanagementofHokkaido

wasbasedonthedatafrom1963to1993.However,theimpactassessmentofthe

publicinvestmentforAgricultureisfromperiod1972to1993.Thisisbecauseof

thefactthattheprojectlifeforeachprojectisdifferentandalsobecauseofthe

factthatweusedlaginourstudyandtheaveragelagthatwascalculatedthat

cameoutwasnine.Differentparameterswereusedtoestimatethedataofthe

publicinvestmentforAgriculture,whichisgiveninTable3-1.Theseparameters

Table3-1 ESTIMATEDRESULTSOFTHECOSTFUNCTIONANALYSIS

Variables EstimatedValue t-value

a(Farmland) 0.334 (1.356)

a(Labour) 0.099 27.531

a(Agriculturalproduct) -0.449 5.7206

a(Intermediateinput) 0.429 68.41

a(Capitalinput) 0.472 66.561

a(Agriculturalproductionstructure) 0.901 4.8188

β(Labour Agriculturalproductioninfra-structure) -0.071 7.2513

β(Agriculturalproducts Agriculturalproductionstructure) -0.467 3.957

β (IntermediateinputAgriculturalproductionstructure) -0.001 (-0.059)

β(CapitalinputAgriculturalproductionstructure) 0.072 3.7258

a(Constant) 0.092 2.9029

R(Costfunction) 0.998

R(Costshareequation) 0.991

R(CostshareequationoftheIntermediateinput) 0.998

＊indicatestatisticalsignificanceat5%.
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areα,β,δetc.Itisquiteclearfromthistablethatwhentheresultobtainedis

negative,itmeansthattheinputsweresavedinAgricultureandwhenitis

positiveitmeansthattheseinputswereusedinAgriculture.Itwasalsofound

thattheparametersα,β werenotstatisticallyinsignificantandtheremaining

parameterswerefoundtobestatisticallysignificantat5% level.Theparame-

tersα,β werefoundtobestatisticallyinsignificantmeansthattheirperfor-

mancewasnotsatisfactoryandtheotherparameterswhichwerefoundtobe

statisticallysignificantshowsthattheirperformancewassatisfactory.Thereare

alsothreedifferentR valuesinTable3-1becauseofthefactthatweusedthree

differentequationsinourstudy.

3.4AnalysisoftheEffectonAgriculturalExpendituresofAgricultural

InfrastructureConstructionandImprovementProgrammes

ThecostreducingeffectoftheimprovementprojectofAgricultureand

AgriculturalvillageexpendituresisshowninFigure3-8.Thefigureclearly

showsthattheelasticityispositiveandthevalueoftheaverageelasticityis0.97.

Moreover,theabsolutevalueoftheelasticityoftheinvestmentforAgricultural

expenditureisdecreasingwiththepassageoftimeandispositivebetweenthe

period1972to1993anditwillbecomenegativein2034.Thisnegativevaluein

Figure3-8indicatethecostreducingeffectofthepublicinvestmentforAgricul-

turalexpenditureinHokkaido.Thefollowingformulashowstheshareofthe

differentfactorsofproduction.

Figure3-8EffectofAgriculturalProductionStructureProjectforAgricul-
turalExpenditures

MuhammadNASIR34



H1534-1 更新26回 2004年 2月 9日 35頁

農学部欧文報告７１巻（平成１６年１月）ｐｔ．１

lnC/lnI＝α βlnP βlnP βlnP βlnQ (4)

WhereCisthecost,Irepresenttheinvestment,α istheparameter,P isthe

labor,Pk isthecapital,Pm istheintermediateinputsandQrepresentsthe

productorthequantity.

－ lnc/lnt＝1/2［－ lnc/lnC］｛t-s｝

＝lnC/Cs－ΣSjtS/2lnP/P －½｛ lnc/lnQt＋ lnc/lnQs｝lnQt/Qs-1/2

(5)

［ lnc/lnS］lnS/S

F/I＝Σn f/I＝－Σn C/IC/Q (6)

3.5AnalysisoftheTotalFactorProductivityofAgricultureinHokkaido

(1972-1993)

Figure3-9showsthetrendofthetotalfactorproductivitybetweenthe

periods1972to1993.Inourstudywehaveassessedtheimpactfromtheperiod

1972to1993astheeffectortheimpactoftheprojectstartsafterafewyearsafter

theprojectisimplemented.However,theoriginaldatausedinthisstudyis

betweentheperiod1963to1993.Thetrendclearlyshowsthatitisincreasing

Figure3-9GrowthoftheTotalFactorProductivityinHokkaidobetweenthe
period1972to1993
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withthepassageoftimethatisbetweentheperiods1949to1993.Itisquiteclear

fromthefigureforthetotalfactorproductivitythatthetrendofthetotalfactor

productivitybetweentheperiods1972to1993wassuchthatinitiallythetrend

showedanupwardmovementforfiveyearsthatisbetweentheperiods1972to

1976.From1976onwards,thetrendofthetotalproductionagainincreasesfor

threemoreyearsfrom 1976to1979.Thesituationchangedafter1979andit

showedalittledownwardmovementanddeclinedfortwoyearsfrom 1979to

1981.From1981onwardsagainitincreasedforoneyearfrom1981to1982and

thenagaindeclinedforoneyearfrom1982to1983.Thetrendofthetotalfactor

productivityagainshowedanupwardmovementfrom1983to1986andthenagain

decreasedforoneyearfrom1986to1987.Thesituationagainchangedafter1987

andthetrendofthetotalproductionshowedanupwardmovementforfiveyears

from1987to1992andthenitagainshowedadownwardmovementanddeclined

foroneyearfrom 1992to1993.Thetrendshowedadownwardmovement

becauseofthefactthattheweatherconditionswereextremelybadinJapanin

theyear1993.Moreover,theinvestmenteffectofthescaleeconomyisalso

increasingwiththepassageoftime.Denison(1974)amongothersconcludedthat

theeconomiesofscaleareasignificantreasonfortheTFPgrowthintheUnited

States.

4.SummaryandConclusion

Theproductivityofthepublicinvestmentisobviouslyanimportantissue.

Althoughthequestionistopicalandimportantveryfewstudieshaveinvestigated

theempiricalevidenceinHokkaido,Japan.Onereasonforthepaucityofthe

empiricalevidenceinthisareamaybethelackofgooddataonpublicinvestment.

Governmentexpendituresaregenerallyregardedasamajorinfluenceonthepace

andpatternoftheAgriculturaldevelopment.Agriculturalresearch,ruraleduca-

tion,extensionoftechnologytothefarmingcommunityanddevelopmentofa

widerangeofagriculturalactivitiesfrom fertilizerdistributiontocreditare

commonlyfundedbytheGovernment.

Themainobjectivesofthisstudyistoevaluatethepublicinvestmentinthe

agriculturalsectorinHokkaido.Thecurrentstudyconsistsoftwomajorparts.

1)EvaluationandassessmentofthepublicinvestmentforagricultureinHok-

kaidointhepe-riodbetween1963to1995madebycentralgovernmentand

Hokkaidogovernmentbyusingproductionfunctionapproach.

2)Toundertaketheanalysisofthedatausingthetotalfactorproductivity

(TFP).

ThedataonthePublicinvestmentwascollectedfrom theofficeofthe

HokkaidoDevelopmentAgencywhoseofficeislocatedinSapporo.Thisdata

wasrelatedtotheinvestmentbeingmadebythecentralandtheprovincial

governmentinvariousdevelopmental.Thedatarelatedtotheinvestmentmade
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bythegovernmentisbetweentheperiods1963to1993.Butsincethedatabefore

1963wasnotavailableandthedataofthelaboraftertheperiod1993couldnot

bearranged.Therefore,usingtheregressionequationthedatabefore1972was

madeavailable.However,thevaluesbefore1972comesouttobeinnegative,

whichisnotnaturalduetowhichthevaluesinparallelweretaken.The

researchervisitedtheofficepersonallyandcollectedthedatafromtherewhereas

thedataontheproductionortheoutputwasobtainedfrom theofficeofthe

BureauoftheStatistics,Sapporo.Thedataobtainedfrom theofficeofthe

BureauofStatisticsisrelatedtotheoutputortheproductionofvariouscrops

betweentheperiods1950to1995.Onlysecondarydataisbeingusedinthis

thesis.Moreover,sincethedataobtainedfrom theofficeoftheHokkaido

DevelopmentAgencyandtheBureauoftheStatisticswasinJapanese,therefore,

themaincontentsofthedataweretranslatedfromJapaneseintoEnglish.

Differenttypeofprojectsareimplementedbythecentral,provincialgovern-

mentsandthecorporations.Thoseprojectswhichareimplementedbythe

centralgovernmentaredirectlyoperatedbythecentralgovernment.Those

projectswhichareoperatedbytheprovincialgovernmentarealsopartlysub-

sidisedbythecentralgovernment.IncaseoftheProjectsbeingimplementedby

thecorporationsaredirectlyrelatedtotheagriculturalinvestment.

Theprojectsoperatedbythecentral,provincialandthecorporationsinclude

irrigationanddrainage,integrateduplandfieldimprovement,farmlandconsoli-

dation,agriculturallanddevelopment,grasslanddevelopment,farmlandimprove-

ment,ruralimprovementprojects,agriculturallandconservationetc.Invest-

mentisbeingmadebythegovernmentintheirrigationanddrainageforthe

constructionandtheimprovementofthecanalsordams.Theintegratedupland

fieldimprovementprojectsincludeland,soilimprovementanddressing.The

farmlandconsolidationprojectsincludepaddyfieldimprovementsuchassoil

dressing,landreadjustmentandfarmroadsetc.Theagriculturallanddevelop-

mentprojectsdealswiththefoundationworks,reclamationandfarmlandrecla-

mationetc.Incaseofthegrasslanddevelopmentpublicpasture,construction

andimprovement,grasslandimprovementandlivestockbasementetcarebeing

implemented.Forthefarm roadsfarm roadconstructionandimprovement

exceptfarmroadsforpaddyfieldmentionedunderthefarmlandconsolidation

projectsarebeingundertaken.Theruralimprovementprojectsincludeintegrat-

edruralimprovementmodelprojects,integratedruralinfrastructureimprove-

mentpilotprojectsetc.Incaseoftheagriculturallandconservationslide

prevention,agriculturallandconservationproject,waterpollutionprojectetcare

included.

ThestatisticaltrendsrelatedtotheAgriculturalmanagementofHokkaido

wasbasedonthedatafrom1963to1993.However,theimpactassessmentofthe

publicinvestmentforAgricultureisfromperiod1972to1993.Thisisbecauseof

thefactthattheprojectlifeforeachprojectisdifferentandalsobecauseofthe

37AnEvaluationoftheRoleofPublicInvestmentforAgriculturalDevelopmentinHokkaido,Japan,1963-1995.



H1534-1 更新26回 2004年 2月 9日 38頁

農学部欧文報告７１巻（平成１６年１月）ｐｔ．１

factthatweusedlaginourstudyandtheaveragelagthatwascalculatedthat

cameoutwasnine.

ThedatarelatedtotheagriculturallandinHokkaidowascollectedfromthe

farm economicsurveyreportofthefarm economy.Thisdataconsistsofthe

ordinaryuplandfield,landunderpermanentcrops,temporarymeadowsand

paddyfieldetc.Thedataforallthesecropswasthenaggregated.Aswasalso

mentionedinthemethodologysectionofthisthesistwotypesofdataisbeing

usedinthisthesisthatistheinvestmentdatabetweentheperiod1963-1995forthe

central,provincialgovernmentsandthecorporationsobtainedfromtheofficeof

theHokkaidoDevelopmentAgency,Sapporo.Thesecondtypeofdataisthatof

theoutputortheyielddatabetweentheperiod1950to1995obtainedfromthe

BuraeuofStatisticsofficeinSapporo.Usingthethreetypesofdata,evaluation

oftheinvestmentmadebytheGovernmentinvariousdevelopmentalprojectswas

made.Moreover,evaluationoftheshareofeachprojectwasalsoundertaken.

Theinvestmenttrendsshowedthatwiththepassageoftimetheinvestmentmade

invariousdevelopmentalprojectsintheGovernmenthasincreased.Moreover,

theshareofeachprojectwasalsoundertaken.Theinvestmenttrendsshowed

thatwiththepassageoftime,theinvestmentmadeinvariousdevelopmental

projectsbytheGovernmenthasincreased.Asisalsoquiteclearfromtheresults

ofouranalysisthattheelasticityofthecostreducingeffectoftheinvestmentis

positiveuntil2033andthevalueoftheaverageelasticityis0.97.Moreover,the

absolutevalueoftheelasticityisdecreasingwiththepassageoftime.There-

fore,itcanbeconcludedfrom thisstudythatthecostreducingeffectofthe

AgriculturalexpendituresinHokkaidoispositivebetweentheperiod1972to2033

anditwillbecomenegativein2034.Therefore,iftheGovernmentwouldlike

thatthecostreducingeffectoftheagriculturalexpenditureshouldbenegative

muchearlierthan2034,thenitisrecommendedthattheGovernmentshould

increasetheinvestment.Moreover,basedonallthedatapresented,itcanalso

beconcludedfromthisstudythatinordertoimprovetheeconomyofHokkaido

ingeneralandtoincreasetheproductivityofthevariouscropsinspecific,the

Governmentshouldcontinuetoinvest.Thisinvestmentwillnotonlyimprove

theeconomyofHokkaidoandtheproductivityofthevariouscropsbutwillalso

indeedimprovetheeconomicandthesocialconditionsofthepeopleofHokkaido.

Publicinvestmentexpenditureshadapositiveandsignificanteffectontheoutput

growth.Whilemuchoftheliteratureattributeweakgrowthtothepublic

investmentandsocialexpenditures.FortheHokkaidoagriculturalproductivity

toimprove,Governmentanddonorsmustinvestinprogrammersandpoliciesthat

willimprovetheincentivesandcapacityofthefarmerstomakeinvestmentsthat

increasefarm productivityandsoilfertilitywhileprotectingtheenvironment.

Withrapidpopulationgrowth,agriculturemustrapidlyintensifyifHokkaido

farmersaretomeettherapidgrowthindemandforfoodandfibre.
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