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Japan,sG1obalWarmingPolicy： 
SomeUnresolvedlssues 

MorioKuninori 

fOIlowingareas:（１）establishmentofahanno‐ 

nizedframeworkfOrtheeconomyandtheenvl‐ 

ronment,（Ⅱ)adoptionofastepbystepapproach 

inordertosecureimplementation,（minvolve‐ 

mentofcemralandlocalgovemments,enterprisP 

es,andthepubncasawhole,and(Ⅳ)consideraP 

tionofmtemationalcooperation 

ln（１）,thegovemmenthopestoattaineco‐ 

nomicrevitalizationthroughtheprocessof 

pursuingthetargetoftheKyotoProtocoLThis 

pointwUlbepartofthediscussionondomestic 

measures.'、（Ⅱ)，athree-stageapproachis

proposed-thehrststepisfiPom2002to2004， 

theseｃｏｎｄｓｔｅｐｉｓｆｒｏｍ２００５ｔｏ２００７ａｎｄｔｈｅ 

thirdstepistheremainingperiod,thecommib 

mentperiodlneachstep，attainmentofthe 

committedrCductionofthegreenhousegasesis 

tobecheckedandnecessaryproceduresareto 

betake、ｉｎordertokeepthepromiseBasedon

thetimeUnessofrelevantstatistics,weneedto 

checkwhetherthispmcedureisactuaUyfeasible 

ornot,Mostofthestatislicsontheemissionsof 

thegreenhousegasesbecomeavailableoneor 

twoyearsafterthefacLI、（Ⅲ)，thewayto

involveeverypartyconcernedwillbeanissue・

Thispointisdiscussedmtheissueofecononnc 

measuresln（Ⅳ),theagendaofthepostIQ/oto 

Protocolwnlbeoneofthemostimportantinte腰

nationalissues-anissuewewillhavetorepeaL 

edlyconsider． 

1．lntroduction 

Afteralengthystruggledomesticallyandintel砦

nalionany,JapanispreparingfOrtheratification 

oftheIqotoProtocoLThisshortpapertriesto 

showwhatpolicymeasuresthegovernmentof 

Japanhasanddoesnothave・Thepaperismeant

alsotomdicabesomeofthebasicandimportant 

issuesintheconsiderationofinternational 

enⅥronmentalagreementsliketheKyoto 

ProtocoLA1thoughtheissuesdiscussedarefar 

fmmcomprehensive,Ihopethismightbesome 

helpinunderstandingJapaneseenⅥronmental 

pohcyongobalwaImmg・

Ialsohavetoadmitthatmostofthetopicsare 

confinedtodomesticissues,parUybecausepro‐ 

posedpoliciesbythegovernmentalsodeals 

mosUywithdomesticissues､However,smcethe 

issueofglobalwalmingistmlyaglobalphenom‐ 

enon,balancedviewswiUalsoberequired． 

２．G1obalWarmingPreventionPolicybythe 

JapaneseGovemment 

TowardtheratificationoftheIq/otoProtocoL 

theJapanesegovernmentannouncedarevised 

versionoftheClimateChangePoUcyProgram 

(hereafterreferredtoasthe"ＮｅｗProgram，，） 
lastMarchTheenactmentoftherelevant 

domesticlegislationistobeproposeddulingthe 

currentordinarysessionoftheDieL 

UndertheKyotoProtocol,Japanhastoreduce 

itstotalgreenhousegasemissionsm2008-2012 

(hereafterrefenPedtoasthecommitmentperi‐ 

od）tosixpercentbelowthoseofthebasｅｙｅａｒ 

ｏｆｌ９９０ｌ)．TheNewProgrambasicanycoversthe 

InordertoratifytheKyotoProtocolthe 

currentreductionplanfOrindividualgTeenhouse 

gasesisproposedasfbUows（Tablel)． 
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TablelContdbutionShazesfbrtheAttainmcntoftheKyoto 
Protocol（Unit:PercentchangeinTaZgctYeaｴ/BaseYeaig， 

expressedincontdbutiontotheoverallrcduction） 

ＣＯ２ｆｔｏｍＥｎｅｴgySources 

EnergyConservauon 

DevelopmentofNewEnergySources 

FuelSwitching 
PromotionofNuclearPowerGeneratlon 

EmissionofCO2,McthancandNitrousOxidefrom 

non-EneIgySources 

RcvolutionajyTechnolo8jcalDcvelopmcntand 
FurtherPreventionActivities 
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TargetReduction -6.0％ 

Soume､GlobalWm:mingPrevcntionHeadquarters(2002） 

Emissionofcarbondioxidefromcombustion 

ofenergysourcesmthecommitmentperiodisto 

bethesamelevelasthatofthebaseyear,there 

bycon位ibutingzeropercentagepomtstooverall

changeingreenhousegas(ＧＨＧ)emissions 

Therearefbursectorsinthiscategory:industry， 

commercial/residentia１，transportandenergy 

conversion・Energyconversionusuallyreferstｏ

ｔｈｅｍｔｅｍａｌｕｓｅｏｆｅｎｅｒｇｙｉｎｏｒｄｅｒｔｏconvert 

energysources・Ｔｈｅlargestmdustrialsectorm

energyconversioniselectricutilities・Carbon

dioxideemissionsemittedmtheprocessofgen-

erationofelectricityusedinothersectorsinthe 

economyisusuaUyallottedtotheusersectors、

Totalemissionofcarbondioxide，methane 

(CH4)andnitrousoxide(N20)ｈ･omnonenergy 

sourcesistobehalfapercentagepointbelow 

thatofthebaseyear・ReductioninCO2emissions

fromnon-energysourcesistobeattained 

throughintensiiIcationofeffbctiverecyclmg,bio‐ 

massusage，etc・Reductionofmethaneis

throughreductionmdirectlandHllfbodwastes， 

bettermanagementoffamUand,ａｎｄｓｏｏｎ、

Ｆｂｒｔｈｅｐｒ巳ventionofglobalwarming,revolu＝

tionarytechnologicaldevelopmentandintensi‐ 

fiedactivitiesatalllevelsofthepublicareemmsP 

agedtocontributetwopeｍｅｎｔａｇｅｐｏｍｔｓｔｏｔｈｅ 

overallreductionlnthiscategolynewtypesof 

energy-savmgequipmentarepickedupasexamP 

ples､However,practicaluseofsuchrevolutionP 

arymeasureswithinadecadeisnotacertainty・

VariousconsumereffOrts,includingthosefOr 

morCefficientuseofelectricity,arealsopartof 

thiscategoly・

Withinthechangeinoverallemission,the 

hydTofluorocarbons(HFCs),perfluorocarbons 

(PFCs)andsulferhexanuoride(SF6)isslatedto 

increasetwoperCentagepoints､Ｓｍｃｅｍｔｈｅｂｕｓｉ‐ 

nessasusual(BaU)case,overanemissionsare 

pmjectedtoinc1℃asebyfivepercentagepoints， 

themdustrialsectorwnlhavetomakevanous 

effbrts 

Removalbysinks(absolption)istoacCount 

for３．９ｏｆ６．０percentagepomtsrCductionoverも

aU・These３．９percentagepointsrCp1℃sentl3mil‐

liontonsofcarbonabsolption,theupperUrTntof 

creditfbrJapanfOrfOrestlymanagementsetat 

theSeventhConferenceofthePartiestothe 

UnitedNationsFrameworkConventionon 

ClimateChange（COP-7)． 

Ｔｈｅａｂｏｖｅｆｉｖｅｔａｒｇｅｔｓｄｏｎｏｔａｄｄｕｐｔothe 

overallreductiontosixpercentbelowtheemls‐ 

sionsofthebaseyear,fUrtherrBduction,equivaP 

lentboL6percentofthel9901evel,islもquired
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(Unit:mmiontonsO Table2EmissionsofGreenhouseGases 
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Note・ＧＷＰ正fbrstoglobalwa工mingpotcntihlandits5gn1resindicatcthereladvcabilityof理ssestotmp
heatintheatmosphere,withCO2chosenastherefbrenceg1s． 

Soume,MinistryofthcEnvironment 

PFCsdeclineda4percent,andSF6declined 

5qlpercent． 

inordertomeettheKyototarget・TheKyoto

mechanisms(emissionstrading,jomtimplemen‐ 

tationandthedeandevelopmentmechanism） 

aretobeusedtofiUthegap・Japan，sreliance(in

termsofpercentagepoint)ontheseflexible 

mechanismswillbeaveryimportantissue． 

３．EmissionsofCarbonDioxidefromEnergy 

Sources 

lnordertocurtailtheemissionofgrCenhouse 

gases,thefirsttargetedsourcewillbetheone 

thatemitsthelargestsha1acarbondioxideenus‐ 

sionsliPomthecombustionofenergysources,2） 

PoUcesfbrboththedemandandsupplysidesare 

enⅥsagedtoｐｌａｙmoreactiverolesintheNew 

Program､GraphlindicatestheCO2emission 

sharesoftheplayersconcemed・Theinnercircle

showstheoriginsoftheemissions・Iheoutercir拾

cleisderivedbasedonelectricitypurchasesof 

thesectors． 

Theactualemissionstatisticsfallshortofthe 

ta】Rgets(Table２）1,1999,theemissionofcal七

bondioxidebyenergyandnon-energysectors 

combmedismorethan9､Opercentabovethatof 

thebaseyear・Theyeal治onPyearrateofmcrease

was32percent､Sectoralfiguresindicatethat 

industrialsectoremissionshadincreasedO､８ 

percentsincethebaseyearwherCasthetrans‐ 

portsectorhadincreased23,Opercent，the 

householdsectorl5・OpercenLandthecomme好

cialsector201percent､Thesetrendsindicate 

thatboththetransportsectorandthehouse‐ 

hold/commercialsectoraremamareasinwhich 

filrthereflOrtswillbeneeded 

Asofl999theemissionofmethanedecliｎｅｄ 

ｌ1.2percentsincel990,Theagriculturalsector， 

wheretheemissionofmethaneislargest,regis‐ 

tereddownwardtrendsfiPomrlcegroｗｍｇａｎｄ 

ａｎｉｍａｌｓ（e､9.,changesduetobacteriasupple 

mentstocatUefeed).Emissionofnitrousoxide 

decr巴ased2q4percentduringthesameperiod，

partlyduetotheinstallationofequipmentfor 

destmyingnitrousoxidewhenproducingadipic 

acid 

Sincel995HFCsdeclined２．７percent,ａｎｄ 

GmphLSectoralSharesinCO2Emissionsml999 

ロEIN五ｇｙＣｏｍｍＦ１ｏｎ
■1,.1面戒fJScclor

pI-lou5eholdSccｔｏｒ 

ｐＣｏｍｍＥＴてiJScCbor

■Ｔ｢…Port錐chor

pInduSIriajPm“ssung 
BWnsbe5 

□ＯＩｌｒｒ５ 

AmongthevanouseffOrtsproposedfbrenergy 

conservation,voluntaryinitiativesbymdus位yare

advocatedbyKejdCJ"｢e〃(JapanFederationof

EconomicOrganizations,1997)andotherindus 
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Thble3、CO2EmissionsbvVoluntarvlnitiatives （Unit:MiUiontons-q 
1110１１９０２０００２００５２０１０２０１０ 

（fbとcｃａｓＯ
ＣＯ１ 130.,6１３１．０８132.57138.1 

Emissions 

（go（ID 
BeIowthe 

LevcloflllO 

(BaU） 
145.33 

(SouEcjKcidamcn 

trialgroupsareexpectedtoadvocatesimilar 

measures・Ｔｈｅthirtysixindustriesthatpartici‐

patedmtheKmﾒα”e〃VOluntalyActionPlanon

theEnvimnmentemittedabout427percentof 

alltheenergyrelatedCO2emissioninl990 

(７６７percentofthetotalamountofCO2emitted 

bytheindustrialandenergyらconvertingsectors

inthatyear)．Kejdcz"renhasdeclaredthat， 

insteadofacceptingtheenvlronmentaltaxes 

suchascarbontax,itwould“endeavortoreduce 

CO2emissionsfiPomtheindustrialandenergy‐ 

convertingsectorsinflscal2010tobelowthe 

leveloffiscall990.'， 

Amongthethirtysixindustries,therearefOur 

kindsofindicesusedtodefinethegoals、

Organizationsinthirteenindustries,suchas 

JapanAutomobileManufacturersAssociation， 

haveadopteddirecttargetsonCO2emission 

amounts､Sevenindustrieshaveadoptedtarget 

fOrCO2emissionsperunitofoutput､OrganizaP 

tionsmihreemdustlies,indudingtheJapanlron 

andSteelFederation,haveadoptedtheamount 

ofenergyconsumed・Twelveindustrieshave

adoptedtargetsonenergyinputperunitoutpuL 

Fbrtheoneremainmgmdustry,theorganization 

JapanCoalEnergyCenterhasadoptedspecific 

targetsfOrmethanerecovery,andelectricpower 

andwoodconsumption 

Ifthisschemesucceeds,ithasthemeritthat 

participatingorganizationsarevoluntarily 

restrainingthemselvesfromCO2emissions・

However,notaUofthemdustJiesarecoveredby 

thisschemaTheproblemofnon-participating 

corporationsposesproblemsinfeasibility・

Therefore，ｅnlargementofthecoverageis 

requiredA1sorequiredwillbemoreefficient 

evaluationtechniquesaswellasacertification 

processbythirdparties,andbotharereportedto 

bemthemidstofconsideration､Ifattainmentof 

theoveralltargetbecomesuncertainasthecomP 

mitmentperioddrawsnearer,effectiveadjusb 

mentbytheparticipatingorganizationsITUghtbe 

difficulttoaccomplish,becausethemarginal 

abatementcostfOrreachmgthestatedtalgetwm 

bediiferent・Althoughwehavenotseenapmb‐

lemintem1sofburdensharing,suchapmblem 

couldemelgeifindus位yfacesstrictertargetsin

thefuture 

Wealsotakeintoconsiderationthepossibility 

thatcertainindustryorganizationsand/orpartici‐ 

patingcolporationswillnotbeabletofmfiUtheir 

promises・Thegovernmentmighthavetocoか

tractwitheachorganizationandintroducesome 

kindofeconomlcmeasuresintheeventofnon‐ 

fUlEUmentblnthissenseweneedtofUrtherstudy 

thecaseofEngland,whe1℃voluntaIyactionand 

econonmcmeasurescoexist､Therealchallenge 

istogetthisvoluntaIyschemetoprDmotesuffi‐ 

cientinnovationsintechnologytoreducecarbon 

dioxideemissions． 

Anotherdistinctivemethod,theTopRunner 

Program,wasestabUshedml998､Initsmcolpo‐ 

rationintheNewProgram，theTopRunner 

Programisgoingtobestrengthenedinsome 

areas,includingautomobiles（mileagestan‐ 

dards)andhomeandofficeelectricappliances 

TheTopRunnerPmgramahnsatmtroductionof 

someofthebestenergyefflcientstandardsin 

suchindustlies・ThestandardsofthefOremost

firontrunnerequlpmentsarEinsubsequentyears 

tobecomethestandardsfOrcurrentlyless-effi‐ 

cientequipmentssothatthebestavailabletech‐ 

nologyisspreadthroughoutthemarket､Ｔｈｉｓ 
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Themodelhasbeendevelopedtoanalyze 

economicinterdependencequantitatively,trying 

todescribetheeqUiUbriumpnceandquantityfbr 

themarketequilibriumconditionineverysector・

PresenUy,producersaredividedintothirtyらsix

industrialsectors,andconsumersaredivided 

mtosixhouseholdtypesclassinedbytheageof 

theheadofthefamily・

AsfOrtheproducers,eachindustrialsector 

willpresenttheshort-termsupplyschedule 

decidedbyashorLtelmprofitPmaximizingbehave 

iorunderthegivenconditionsofthecapital 

stockandthenumberofemployeesatthebegin‐ 

ningoftheperiod・TheshorbtelTnsuppIyschedP

ulehereisdependentonthepricesofintelmedi‐ 

aterawmaterials,mcludingenergyandlaborse好

vices・Alsorelevantontheproducersideisthe

decisionontechnologicalconditions,suchasthe 

intelmediateinputCoefficient,laborcoeflicient， 

andcapitalstockItissupposedherethatgiven 

thelongtermoulputoutlook,andrelativefactor 

pnces,anddirectionoftechnologicalprogress， 

theproducerwilltakethelongtermcosbmini‐ 

mizingbehavior・Thelong-runcostfunction，

expressedbyasetoftranslogfunctions,will 

decidethelongdtermcostshareｏｆcapital,labor， 

energyandrawmaterials,therebydecidmgthe 

mputsofthesefOurkindsoffactors､Thecapital 

stockhereisdescribedastheoptimumlevelof 

capitalstock,andthediHbrencebetweenthecap‐ 

italstockatthebeginningoftheperiodandthe 

optimumcapitalstockwillcolTespondtotheopti‐ 

mumlevelofinvestmentdemand 

ThemodelholdsHexibilityinproVidingthe 

technologicalscenarioexogenouslyforthe 

industriesmwhicharelativelyclearoutlookof 

thefUturetechnologyisprovided・Suchindus‐

tliesareelectricutilitiesandtransportPower 

sourceisclassifiedintonuclearpowergenera‐ 

tion,coal-thermalpowergeneration,LNGther上

malpowergeneration,petroleumthermalpower 

generation,hydroelectricpowergeneration,new 

energypowergeneration,etc・Ineachgeneration

procedure，stipulatedinthealready-enacted 

EnergyConservationLaw,istobeshmgthened 

andutilizedinotherareassuchasvending 

machmesandboilers､Developmentandprolife形

ationofhybridautomObiles,efficientcoastalves 

sels,andindustIialfUmacesarealsoenvisaged 

PurchaseofhybridcarsisparUysubsidizedby 

thegovemmentb 

TheNewProgramlistsmorethanonehun‐ 

dredindividualitemstobeconsideredfOrincluP 

sioninthepolicyontheglobalwamning・ThetaIL

getsaretypicallyfbcusedonspeciHcequipment 

models,andmanufacturersaretaskedwithbemg 

themalncontributorsfOrbringingaboutenergy 

efficiency､Moreorchestratedandconsistent 

effOrtisneededwhendeaUngwiththewholesysP 

tem,suchastotransportdemandmanagement 

andmodalshiftofhansportation.Withoutproper 

incentives,fanfareaboutanimprovedsystemwiU 

probablynotresultmitsproliferation,because 

systemsaremorecomplicatedthanmerestan‐ 

dardsandspecificationsofindividualequip‐ 

ments． 

Inordertocheckwhetherabottom-up 

approachliketheNewPrDgramwillfunctionin 

themacroeconomicframeworkofJapan,we 

needeconomicmodelstoevaluatethereduction 

ofthecarbondioxideemissionsfromvanous 

sources､ＴｈｅｆＯｌｌｏｗｉｎｇｉｓａｎｅｘａｍｐｌｅｏｆｓｕｃｈａ 

model-onethatwasactuallyusedintｈｅｇov6 

emmentoSeValUatiOnPmCeSSeS． 

４．ASimulationModelandltsResults 

Toshowtheeconomicfeasibilitiesintheinter上

relatedfiPamework,wewouldliketointroduce 

acomputationalgeneralequilibriummodelfOr 

theJapaneseeconomy・Theparameterswere

basicallyeconometricaUyestimatedanditwas 

firstreportedinl995(Kuroda,etaLl995).It 

hasgrownintoamodelwhichevaluatesthe 

shortPandmid-termprospectsfOrtheJapanese 

economy． 
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system,utilizationrateisendogenouslydeter岩

mined,whereasthecapacityisexogenouslｙｐｏｓ‐ 

tulatedbythefUtureconstructionscenaliosJhe 

culTentversionalsomcorporatestheeflectsof 

voluntaryinitiativestheTopRunnerProgram， 

utilizingtheresultsofotherbottom-upmodels、

Ｔｈｅｌｅｖeloflaborinputistobedecidedin 

accordancewiththeoptimumlevelofcapital 

stoCk,LaborsupplyisclassifiedintosixindMd‐ 

ualagegroups,andfOreachhouseholdislilrther 

dividedintohead-offamilylaborsupplyandnon‐ 

head-ofLfamilylaborsupply・Thelaborsupplyof

theheadoffamilyisinsensitivetothewagemate 

inthelabormarketWhelCasthelaborsupplyof 

thenon-headofthefamilyisassuｍｅｄｔｏｂｅ 

ｒ℃sponsivetothewagerateandtheincomelevel 

oftheheadoffamily・ThisisanappUcationofthe

DougasArisawaLawfbrtheJapaneselaborm錘

keLEquUibriumratesofwagesandlaborinputs 

aredecidedinthelabormarketsofmdividual 

agegroups・However,theseratesofwagesand

laborinputsdefinetheinitialconditionofthe 

nextperiodandarenotHexiblemtheshorbrun 

Householdconsumptionexpenditureissplit 

intotwostages・Inthefirststage,disposable

incomeiscalcuIah9dfiPCmthelaborincomeand 

capitalmcome､Budgetconstraintandtheprices 

ofgoodsareusedinautilitymaximizationpomt 

ofviewtoderivesavmgsandconsumptionlnthe 

secondstage,consumptionisdeterminedbyutiL 

itymaximizationbasedonthepreferencesrdaL 

ingtoeachofthegoodsandselvices・Ｈｅｒｅenerお

gydemandiscalculatedfirst・Energyusagem

thehouseholdsectorisdividedintotransport， 

heatｉｎｇ，air-conditioning，hot-water-supply， 

kitchenandpowerusages・Energyimprovement

mautomobilesandhomeappUancesunderthe 

TopRunnerProgramaretakenintoconsideraP 

tiontoderivetheenergydemand,Afterdeducb 

mgtheenergydemandfromthetotalconsump 

tion，otheritemsofexpenditurearederived 

baseduponutilitymaximizationNeedlesstosay， 

pricesfOreverykindofconsumptionwillchange 

mthepmcess,leadingtheequilibriuminallsec‐ 

tors､Underthegivenconditionsoftheintemme‐ 

diateinputcoefficientatthebeginningofthe 

period,theLeontiefsinversematrbKwillderive 

thedomesticdemandfiPomthefinaldemand・

Wheneveryindustrialsector,includingthelabor 

market,reachesitsequilibrium,thebalanceof 

saⅥngsandinvestmentisalsoachieved・Ｔｈｅｖａｒら

iousparametersofthemulti-sectoralgeneral 

eqUiUbriummodelarebasicallyestimatedecono‐ 

metrically,mostlyutilizingadatabasefOrl96oto 

l992 

Followingarethemainassumptionsand 

resultsusingthecurrentversion 

lntheBaUscenario,therealGDPinl985 

priceswillgTowattheannualratesof1.94per七

centin2000-05,ａｎｄ２．０３percentin2005-lO・

FinalenergydemandwiUgrowfiPom363.6mil-

Iionkiloliters(mpetroleumeqUivalent)in2000 

to417B5miUionkilohtersm2010.Ifenergysal八

mgeffbrtsincommerdalprivatetransport,hFaffic 

andlogisticsaretakenintoaccount,thefinal 

energyconsumptionin20１０wUlbeabout409 

miluonkiloliters,CoITespondingfiguresofc錘

bondioxideemissionsin2010willbe332million 

tonsCinthecaseofnoenergysavingeffOrtsand 

307mimonｔｏｎｓＣｉｎｔｈｅｃａｓｅｏｆｅnergysavmg 

effOrts・ＩｎｔｈｅＢａＵ,weincorporatetheabove

energysavingeffOrtslfwelookattheusesof 

thefinalenergyconsumption,expansionmthe 

commercialsector'sshareisevidenL 

Intelmsofsectoralsharesofcarbondioxide 

emission,electricity'sincreasewiUbethelargesL 

Emissionmcreasesbythecommunicationsand 

wholesale/retailsectorswmbemaJorcontribu‐ 

torsmthecommercialsector、

AsfOrtheenergydemandofhousehol｡,iinal 

energyconsumptionannuallydecreasesO41 

percentfrom2000to2010.Duringthesamepen． 

od,theannualaveragedecreasemenergｙｃｏｎ‐ 

sumptionwillbeasfbllowsinthesixhead-offamP 

ilyageranges:０．１８percentll5-24;０．２７perCent， 

25-34;０．３０percenL35-44;０．３２percent,45-54； 
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Table4MamResultsoftheKeioModel 
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SourccKu[odaPNomum(2002） 

finalenergyconsumptionfOrtheJapaneseecono 

myin201qTheNewOutlook(BaU)hasvol‐ 

ｕｍｅｓｑｕｉｔｅｓｉｍｉｌａｒｔｏｔｈｏｓｅｏｆｔｈｅＰｒevious 

ControlOutlook,Anincreaseinenergycon‐ 

sumptioninthecommercialsectorduringthe 

periodofl990-2010isapparent；however， 

mcreasemthatoftheprivately6ownｅｄｐassenger 

carsectorappearssettobedalTmedinl999-

2010afterasharpincreaseinthel990s・The

expectedtotalvolumesoffinalenergyconsump‐ 

tioninthetwoLong-termEnergySchedule 

Programsar巴similar．

０．３５percent,55-64;andq36percent,６５ａｎｄ 

over・Theenergy-savingeffOrtsofrelatively

younghouseholdswiUbethesmallestandattmct 

somepublicconcems・

Themamreasonthereismorecarbondioxide 

emissionintheNewProgmmthanmtheprew 

ousprogram,sponcyscenarioisthattherelative 

shortageinnucleargenemtioncapacityisfilled 

bytheintroductionofcoalthelmalgeneration 

plants． 

５．ComparisonbetweentheTwoPrograms 

AsexemplifiedmtheprCvloussection,thesup 

plysideofenergyneedsmoreattentionThesib 
uationisbestUlustratedWhenwecomparethe 

previousLongtelmEnergyScheduleProgram 

(1998)andthemorCrecentone(2001),bothof 

whichprovidebackgroundfortheC1imate 

ChangePolicyProgram(boththeoriginaland 

therevisedprogram)． 
Table5showstwodifferentscenarioｓｏｆｔｈｅ 

Whenweturntothesupplyofprimaryenergy， 

wenoticethatthetotalenergysuppｌｙｍｔｈｅＮｅｗ 

ＯｕＵｏｏｋｉｓｏｎｌｙｏｎｅｐｅｒｃｅｎtlargerthanthe 

PrCviousControlOutlook,whereastheemission 

ofcarbondioxideismuchlarger（Tables6and 

7).WhereasthePreviousControlOuUookshows 

stabilizationmtheemissioｎｏｆＣＯ２ｉｎ２０１０,ｔｈｅ 

ＮｅｗＯｕＵｏｏｋｓｈｏｗｓ６､９percentincreaseThisis 
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(Unit:mjUionklmpetroleumequjvalenＣｅ） ａｂｌｅ･ＩＪｍａｌＥＤＤ 
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SoumeMinistryofEconomy,Tradeandlndustrv C 
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SourccMinistryofEconomy,TradcandIndustry 

duetothefactthatnucleargenerationwill 

increaseatadecreasmgrateandcoalgeneration 

willincreasefasterthanpreviouslyexpected 

ThediHerencesinthetwoEnergyOuUooksand 

theircorTespondingchangesinCO2emissions 

areexpressedinTable８.Theexpectednumber 

ofnewlybuiltnuclearpowerplantsdecreased 

fromtwenb7tosomewherearoundthirteen,and 

thegapistobefiUedplimarilybycoal-firingthe壬

malPlantS3L 

InordertodecreaseCO2emissionsfurther， 

theNewProgmmpmposesthreeadditionalmeaF 

sures・Hrstisanincreasemenergyconserva

tion,which，ifitissuccessfUl,ｗｉｌｌresultina 

decreaseof6milliontonＳｃ・Secondisfilrther

intmductionofnewenergysources,resultingin 

anexpecteddecreaseof9milliontonsC 

Increaseduseofsolarenergyisincludedinthis 

categCry・Thirdisenergyconversion,especially

inthefieldofelectricitygenerationbynatural 

gas,妃sultinginanexpectedreductionｏｆ５ｍｉｌ‐

nontonsCOnetypicalexampleisconversionof 

oldcoalbumingthelmalplantsintoefficientnab 

uralgasPcombmedcycleplants・Ａｕｔｏgetherthe

carbonreductionthroughtheNewProgramis20 

milliontonsCｇreaterthanthatpreviously 

planne｡.Withthesekindsofcontribution,overaU 

emissionofcalbondioxideffomenergysources 

istobestabili正d

Ifcoalusebecomesasignificantproblemin 

ordertomeettheKyototarget,wemightneedto 

thinkofdifferentpolicyinstrumentssuchas 

greeningｏｆｔｈｅｄｅｖelopmenttaxonpower 

sources（toencouragelessuseofcoaDand/or 

introductionoftaxonordinarycoal,etc． 

Theaboveargumentisbasedonexpected 
D 

annualeconormcgrowthoftwopercentoverthe 
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Table７.CarbonDioxideEmissionsfiromEnergySources 
（Unit:milliontonsq 

1110１１１９ ２０１０ 

Prev・ContmlNewOudook

Oudook 

CO2Fmissions 

O6Chan8ie 
仕oml91D

２８７３１３２８７３０７ 

(0.09'０（8.,90（0.09'b）（6.,9'b） 

SourceMinistryofEconomy,Tradeandlndustry 

Table８.DiffbmnccbascdontheNewOudook 

（Unit:Mnhonton-o 
Chan2esinDemandSide ＋６ 

Commercial/ResidcntialUsagc 
Comme『d21

Rcsidentiml 

lndustrialUsage 

TransportUsagc 
Automobnes 

others 

栂
Ⅲ
㈹
４
判
剛
②

く

く

ChanlgCsinSupplySide ＋1５ 

ElectricUtiIities 

Others 

＋1６ 

－１ 

DiscreDanciesduetoCrossin座Ｔｅ、｢Dｓ -１ 

Chzm2esinCO2Emissions ＋2０ 

Sourcc､MinistryofEconomylTmdeandlndustry 

firstdecadeofthemnlenmums・Sothenextagen‐

daistodiscemWhatwiUhappenifthegrowth 

rateoftheJapaneseeconomybecomesmuch 

lowerthantheBaUcase､Ｗｅｈａｖｅｎｏｔｃｏｍｅｕｐ 

ｗｉｔｈｆｉｇｕｒｅｓｙｅｔ(checkingthemagnitudeof 

changesisournexttask)butwedoknowthat 

thedecreaseinthegrowthratealonewillnot 

solveallofthedifficultproblemsintheimple‐ 

mentationofthevariouskindsofdomestic 

effbrts． 

TWotypicalexamplesarethevoluntaryimtiatives 

andtheTopRunnerProgram・However,these

measuresdonotcoveralloftheproducersOn 

theconsumerside,itismoredifficulttoprovide 

properincentiveswithoutusingeconomlcmea‐ 

sures,becauseplayersarenumerousanddiversiP 

fied 

lntheenvlronmentalperfblmancerCⅥｅｗｓｏｎ 

ＪａｐａｎｂｙｔｈｅＯＥＣＤ(2002),oneoftherecom‐ 

mendationsconcernmggobalwaｴmingistofn形

therdevelopthenationalpolicyframework， 

usingabalancedmixofpolicyinstruments 

includinganexpandeduseofeconomicinstru-

mentssuchastaxesandfees 

Toeffectivelybackthepresentpolicymea‐ 

sures,ｗｅｗｉｎｈａｖｅｔｏｐｒｅｐａｒｅｓｏｍｅｅconomic 

measures,becausetheproblemofglobalwarTYL 

ingisoflongtemrlnature・Atleast,Carbontaxis

oneoptionwealwayshavemmmd． 

６．Otherlssuesoflmportance 

Thereisagreatdealofdiscussiononthe 

KyotoProtocoLHerewewillsketchsomeran‐ 

domissuesthataresometimesneglectedinthe 

discussionofthetopicmJapan． 

ＲｏｌｅsoftheEconomicsMeasures 

Sofar,mostofthepoUcyonglobalwamnng 

hasbeendirectedtowardtheproductionside． 
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Cost-effectivenessvs・DomesticMeasures

OneofthedebatableissuesontheKyoto 

Pmtocolisrelatedtothecostineachparticipab 

ingcountry0smarginalabatementscheduleto 

attainthequantitativetarget・Theschedulesto

rCachthedifferentiatedtargetsfOr2008-12are 

wide-rangingWhencompanngacountrythat 

hasalreadymadealotofenergy-savingeffOrt 

withonethathasnot(andtherebyhasalotof 

momfbrreductio､),theneedfbrvalioussched‐ 

ulesisapparent､AsperthenotoProtocol,the 

developingcountries,whichhavenolimiton 

theiremissionssofar,wiUhavearelativelylow 

marginalcostschedulefOrabatement､There‐ 

fOre，someeconomistSsuchasNordhausand 

Boyer(1999)castdoubtonthefiltureprospect 
oftheIq/otoProtocoL 

Ontheotherhand,thereisastrDngargument， 

especiaUymEurope,thatdomesticcountelTnea 

suresshouldplayamuchlargerrolethanthe 

applicationofflexiblemechanismssuchasinter迄

nationalemissionstrading,becausemdustnal‐ 

izedcountrieshavemorecapacitytｏｄｅｖelop 

newtechnologiesandwaystoreducetheemis 

sionsofgreenhousegases・

Theyhopethatadoptionofaninternational 

enⅥronmentalagreementliketheKyoto 

PmtocolwillpavethewayfOrmorefTCquentand 

intensetechnologicalinnovatiOnandsocial 

refOITnsfOrenvimnmentalprotection・

contrarytoconventionaleconomicwis‐ 

ｄｏｍ,itdoesmatterWhereemissionsare 

bemgreduced;onlythemdustrializedcoun-

trieshavethepotentialtocomeupwiththe 

requiredtechnological（andcultural）肥vひ

lutiontosketchthepathtowardsafOssilP 

fiPeeeconomy(Otto’2001)． 

TTleargumentbytheEUmmyview,isrelab 

edtotheapprovalofdifferentiatedmarginal 

abatementcostandhasabackgroundincom‐ 

monwiththeschemeofUzawa(1991)whereby 

thetaxrateissettobepmportionaltothepe炉

capitaincome． 

Ｗｅｈａｖｅａｌｓｏｓｈｏｗｎｔｈａｔ,inastaticworld 

whereeffectivemcometransfbr(side-payment） 

ishmderedbysomelCasons,themteofcarbon 

taxshouldbesettobedifferent(Asako,Kuni‐ 

noriandMatsumura,1995).SeealsoOkunoand 

Komshi(1993)． 

ThePorterHypothesls 

Therehasbeenwidespreadunderstanding 

thatthemcreasmgstlingencyofdomesticenw 

ronmentalregulationwiUputhomebasedmdus‐ 

tliesatacompetitivedisadvantageinthemtemaP 

tionalmarkelplace､Incontrast,Porter(1990） 

claimsthatstrictregulationsneeｄｎｏｔｂｅａｄｉｓa｡‐ 

Vantage,butthattheycanactuaUyworkinfavor 

ofdomesticmdustIyandcanmcreaseitsintema‐ 

tionalcompetitivepositionmthewolldmarket・

PahnerelqL（1995）daimthattheadditionof 

constrainｔｓｏｎａｆｈｍ，ssetofchoicescannotbe 

expectedtoresultinahigherlevelofprofits・

However,ｔｈｅｙｐｏｉｎｔｏｕｔｓｏｍｅｖａｌｉｄｉｔｙｍｔｈｅ 

ＰｏrterhypothesismthefO11owingareas:stmte‐ 

gicbehaviorinvolvingmteractionsbetweenpoL 

1utingfirmsandbetweentheseiilmsandtheregb 

ulatingagency,andthepresenceofanindustly 

thatproducesabatementtechnologyandequip‐ 

mentasitsoutputthatfbrsomereasonhasbeen 

overlookedandthatsomehowbecomesTPalizzfqd 

mthewakeofnewandtougherenⅥronmental 

regulations(tobemedlater)． 

Inasimilarvein,higherenergypricesmthe 

l970sandmorestringentenvironmentalreguｌａＰ 

ｔｉｏｎｂｏｔｈｉｎｔｈｅＵＳａｎｄＪａｐａｎｓｕｐｐosedly 

promotedintroductionofenergy-saⅥngequlp‐ 
ments,suchasmorCfUelefHcientautomobnesin 

Japan､ljkewise,theissueofglobalwammingis 

providinganincentivewherebyincreasedenergy 

pncewillbringaboutproductivityincreasein 

machmeriesindustries(MurotaandTakase， 

2001).UsingtheJapanesedata,wehaveatleast 

shownthatlmowledgecapitalcanbesubstituted 

fOrenergymput,andtherCfbrethatanmcrease 

inenergypriceswillincrCasetheknowledgecap． 
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involved・Withallthemeasuresstatedinthe

Japan,sCUmateChangePolicyProgram,Japan 

mightwellsucceedinfulfillingthetarget・

However,atleastinsomeoftheimportantareas， 

weknowthatimportantmstrumentssｕｃｈａｓｅｃｏ‐ 

､omlcmeasuresarepresenUymissing,sothe 

attainmentofthetargetisnotcertainThisindi‐ 

catesthatevenaftertheratificationofthe 

Protocolwewillneedtokeepaneyeuponthose 

difHcultissues,andalsodevisenewandcompre 

hensivemeasuresmordertosecurethetargeL 

WealsohavetomakepostPIq7otopreparations, 

becausetheinstrumentsweemploynowwillalso 

facilitatetheagendainthepost-Kyotoera,Ｉｎ 

ｏｒｄｅｒｔｏｄｏｓｏ,itwiUbenecessary,especiallyin 

Japan,toevaluatepolicybothqualitativelyand 

quantitatively． 

ital,whichwillalsoUkelyhaveapositiveexternal 

effectontheeconomy（KuninoliandMiyagawa， 

1993)． 

PricesvsQuantities 

Ingeneralargumentsonpolicyregarding 

globalwarmmg,weoftenencountertheproblem 

astowhichkindofmechanismtochooseunder 

uncertainty:quantitycontrolmechanismorpnce 

controlmechanism・Ifweimposeaquantitycon‐

1rolmechanism,UketheIq7otoProtocol,margmP 

alcostwiUbeuncertainOntheotherha､｡,ifwe 

imposeapncecon材Cl,likecarbontax,amountof

emissionr℃ductionbecomesuncertain・Itiswell

knownthatWeitzman（1973）showsthatifthe 

slopeofthemarginalcostcurveissteeperthan 

theslopeofthemarginaldamagecostcurvein 

theirabsolutevalues,thenpncecontrolissupen‐ 

ortoquantitycontrol,andviceversa 

Pizer(1998）showedinhissimulationonglob 

alwalmingthatpriceconhPolmechanisｍｓａｒｅｂｙ 

ｆａｒmoreefficientthanquantitycontrolmecha‐ 

ｍｓｍｓ・Inaddition,hybridmechanismsincorpo‐

ratingbothpriceandcontrolmechanisms 

（RobertsandSpence，1976）willnotmuch 

improvetheefficiencyofpricecontrolmechaP 

msmsaloneIfPizer,sargumentisrighLmthe 

caseofglobalwarming,ｗｅｓｈｏｕｌｄｓｈedmore 

Ughtonpncecontrolmechanisms,ｂｏｔｈmtemaF 

tionallyanddomestically､Attheveryleast,we 

needtofacetheproblemofuncertaintymore 

squarelyinthefbrmationoffuturemtemational 

agreements． 
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Note 

nisshortpaperwasp正paredfbrthe“OneDay

SeminaronJapaneseEXperienceinEnvironmental 

Management'，ｗｈｉｃｈｗａｓｈｅｌｄｏｎＭａｙ７,２００２atthe 

WOrldBankInstitute,WorldBank,Washington,DC 

Sincethen,somedevelopmentsweremadeinthe 

alCaoflegislationincludingthecabinetdecisionof 

adoptionoftheKyotoProtocol（June5,2002）pre 

cededbytheDietapprovaLHoweVer,sincethe 

issuesdiscussedinthispaperremainvalid,thepaper 

ispresentedmitsori副nalfbrm
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DevelopmentBankofJapan,fbrtheirresearchassis 
tanCe 

1）FbrtheglobalwalmingpolicyinJapan,fiscal 
yearsaremostlyusedinannualstatistics、

2）InJapanemissionofcarbondioxidefiumenergy 

sourcesoccupiedabout88percentofallGHG 

emissionsml999However,ｗｅｓｈｏｕｌｄｋｅｅｐｍ 

ｍｉｎｄｔｈａｔｏｔｈｅｒＧＨＧｓarealsoimportantm 

meetingthetargｅｔｏｆｔｈｅＫｙｏｔｏＰｒotocol 

（Burniaux2000)． 

3）Babiker,αロノ.（1999）findsthatintelmsofwel‐

faraatbemptingtomeetIq/otoProtocoltargets 

throughrapidnuclearexpansionratherthan 

throughapplyingunifbrmcarbontaxorimple 

mentingacapandmdesystemwouldbemorC 

cosUy． 
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