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はじめに

新興工業国は､経済発展の初期段階から一般の公害対策に加えて地球規模での環境問題

への対応が迫られている｡この点で先進工業国が､当初主として局所的な環境問題(公害)

への対応することで経済成長を成し遂げてきた発展過程と大きく異なる｡先進工業国は経

済成長を成し遂げた後に地球規模の環境問題への対応が迫られるようになったことで､先

進工業国の側に､新興工業国が現在抱える環境･経済問題解決のための十分な理解がある

とは言えない状況にある｡経済成長とともに加速する新興工業国の環境問題解決のために

は､先進工業国は､環境汚染の内部化に成功したプロセスにおける政府･企業の役割(対

策)を明らかにし､新興工業国がとるべき環境対策の方向を示して行く必要がある｡

現代の新興工業国(中国およびアジアNIES)は､国際市場における工業製品の飽和を考

慮すれば､いっそう厳しい経済条件下で環境保護を進める必要にさらされている｡この現

実をふまえ､本研究は､新興工業国側の要請に基づき､環境政策がそのマクロ経済全般に

もたらす効果を明確にすることを試みたもので､経済成長の維持と地球規模での環境保全

を合わせた持続的経済成長のための政策立案に対し有効な情報提供を通して､新興工業国

が自らの環境対策を進めていくため指針の提供を目指してきた｡

この報告書は､大きく二つの部分からなっている｡第一部の｢EconomicDevelopment:

EnvironmentPerspective(経済発展:環境の視点)｣は､主としてこの研究に携わった研

究者の経済発展と環境保護にかかる研究成果をまとめたものである｡ここでは､2000年に

この科研プロジェクトの一環として開催した国際シンポジウム｢Environment,and Our

Sustainabilityinthe21stCentury:UnderstandingandCooperationbetweenDeveloped

and Developing Countries｣において報告いただいた中国国家環境保護総局司長(部長)

の彰近新氏およびシカゴ大学経済学部のジョージトーリイ教授の論文をプロシーディン

グスから再録させて頂いた｡

第二部の｢EconomicGrowth:RegionalPerspective(経済発展:地域の視点)｣は2000

年に寧夏大学と共催した『中国西部経済発展国際シンポジウム』において報告された論文

のうち地域開発の視点から経済発展を分析した研究を収録している｡地域開発の論文を同

時に収録したのは､環境問題の解決にはその地域それぞれの政府と民間の地道な取り組み

がわけても重要であると私が考えたことに他ならない｡発展途上国の環境問題を解決に導

く鍵が､地域の経済発展パターンの厳密に分析を通して得られる可能性が高い､〕

第二部にも､シカゴ大学経済学部のトーリイ教授が『中国西部経済発展国際シンポジウ

ム』に出された論文を収めさせていただいた二,この論文は､寧夏大学の呉教授や私が､シ

カゴ大学でトーリイ教授の主宰されている中国の西部開発に関する研究会のメンバーに加

えて頂いていたことから､このシンポジウムのために書いてくださったものである｡▲また､

名古屋大学大学院法学研究科の加藤久和教授､同経済学研究科の塚田弘志教授は､この科



研のメンバーではなかったが､それぞれご専門のお立場から中国の環境問題と地域開発に

資するためということで論文を用意してくださるとともに本報告書への掲載を快く了承し

てくださった｡

本報告書の構成にかかる諸に加えて､寧夏大学と『中国西部経済発展国際シンポジウム』

を共催するに至った経緯､この科研プロジェクトがもたらした思わぬ波及効果およびこの

報告書が英語で編集された理由について簡単に触れさせて頂きたい｡

現在の中国の重点政策である｢西部開発｣と｢環境保護｣の研究を進めるべく寧夏大学

西部発展研究センターが2001年10月に設立されたことから､寧夏大学副学長で同センタ

ー主任(当時 現寧夏省社会科学院院長)の呉海鷹教授からの強い研究協力要請があった｡

この要請に対し､研究分担者の大分大学の静進軍教授と相談の上､この科研プロジェクト

の最終報告会を寧夏大学の『中国西部経済発展国際シンポジウム』に併せて開催すること

にした｡中国の環境問題への貢献姿勢を明確できかつ我々の研究成果を公開できる絶好の

機会ととらえ､積極的な協力を行うこととなった｡もともと我々の研究は､先にも述べた

とおり､先進国の公害克服の経験を経済学的に明らかとすることで環境問題に直面してい

る新興工業国の環境政策に寄与することを目的としたものであることから､寧夏大学にお

いてこのような形で我々の研究成果を発表する機会が与えられたことは､誠にうれしいこ

とであった｡

この研究プロジェクトでは､2002年度に西安市､桂林市､南寧市､2003年度には寧夏省

で､政府の環境政策と企業の対応に関する質問票調査を実施した｡この調査では､国家環

境保護総局の彰近新司長および北京大学環境科学研究所の来股基教授の研究協力をお願

いし､突先生の大学院生をそれぞれの環境保護局に派遣してもらい､その院生が現地での

調査員の指導を行うという形で企業調査を進めることができた｡3人の北京大学の院生が

協力をしてくれた｡寧夏大学でのシンポジウムに突先生がこの3名の大学院生を伴ってい

らしたが､驚いたことにはこの院生たちが､集めたデータをもとに自分たちですでに企業

の環境対策に関する分析を始めており､その成果をシンポジウムで報告してくれた｡寧夏

大学の呉先生も､寧夏省での質問票調査のデータをもとにこの報告書の第7章に収録した

研究をまとめられていた｡

私は､この瞬間まで､中国において､研究者自らがデータを採りそれをもとにして自ら

が環境政策と企業の対応に関する分析を行い自らが政策提言を行うようになるには今しば

らくの時間がかかると考えていた｡このゆえに､｢公害先進国･環境先進国｣の日本が主

導する形で､中国の環境をテーマとする研究プロジェクトを進めた｡ところが､研究成果

の公刊においても､寧夏大学の呉教授に先を越されてしまうといううれしい誤算が生じた｡

我々の研究チームの報告を含む『中国西部経済発展国際シンポジウム』での報告論文は､

中国語に翻訳され《中国西部経済発展理論と実証研究》として一足先に中国経済出版社か

ら出版されたr.
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出版の計画段階から､この科研プロジェクトに対して研究協力をしてくださった多くの

方々､さらにはこの科研の研究分担者や研究協力者から､一連の研究成果を英語版として

編集してほしいとの希望が出されていた｡特に､中国の研究者に､この要望が強かった｡

この要請に応えるべく､また我々の研究のいっそうの国際化を図るという目的を兼ね､こ

の報告書は英語で編集することとなった｡本報告吾が､表紙と前書きを除き､英語版とな

ったのはこの事情による｡

この文部科学省科学研究費補助金『環境関連財政支出および企業の環境対策によるマク

ロ的経済効果に関する日中比較研究』を終えるにあたり､このプロジェクトに対しさまざ

ま形でご助力をくださった方々に対して､研究チームを代表しお礼を申し上げたい｡わけ

ても､名古屋大学名誉教授飯田経夫先生､中国国家環境保護総局司長彰 近新氏､シカゴ

大学経済学部名誉教授ジョージ･トーリイ氏､韓国エネルギー経済研究所所長李相馬昆氏､

中国寧夏省社会科学院院長呉海鷹氏からはなにものにも代え難い貴重なご助言と多くの

支援を受けた｡この方々のご理解なしにはこの研究プロジェクトはけっして成立しなかっ

たといっても過言ではない｡

最後に､名古屋大学経済学研究科事務局の効率的にしてかつ心のこもった研究サポート

に対して感謝の意を表したい｡事務長の鈴木宏治氏(ご退官)､同古田牧夫氏､庶務掛長

の中山聖英氏､会計掛長の小林雪子氏(ご退官)､同林光治氏､会計掛主任の伊藤誠氏､

会計掛事務官大場亮氏､同小椋友明氏ほか大勢の方々の研究支援に対し感謝申し上げたい｡

研究チームを代表して

名古屋大学大学院経済学研究科助教授 荒山裕行
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Chapter2

Regulation,GovernmentExpenditureandFirms'Investment:

IndispensableElementsforEnvironmentalProtection

YukoARAⅥ鋸MA†

1.Int,rOduction

Environmentalissuesin Asiaincluding Japan share very distinguishable

characteristicsas"adjacenttohumanactivities".Exhaustairandpollutedwaterfrom

丘rmsdegradeenvironmentoflilbspacenearbythe丘rms･Substancesabsorbedfrom

landfi1lofindustrialwaistcontaminateundergroundwaterandharmshealthofpeople

livesnearby.ThiscanhappeninEuropeandUnitedState,howeveritismorelikelyto

happeninAsiawherepopulationdensityishighandpeoplesticktoBrming･

Furthermore,manyAsiancountrieshaveexperiencedrapideconomicgrowth

and resultedin unprecedented environmentalproblems･They could enhance their

production capacitiesrapidlythroughimportation ofcapitaland technologiesfrom

industrialcountries,however,they did not successfu11y acquire technologleSfor

environmentalprotection･Needlesstosaythatitisrequiredtohaveanaccumulationof

knowledge thatcould bring production enhancementin order to develop pollution

suppressing technologies.Unfortunately,manyAsian countries do not share this

situation.

On the other hand,developed countries have been successfu11y reducing

burden to environment as their economies grew･Peoples awareness toward

environmentalprotection,regulationand丘rmsinvestmentforenvironmental払cilities,

and developmentofservice sectors have contributedfor the reduction ofpollution

originatedfromindustrialproduction.Namely per capitaincome and burden to

environmenttookinverted-Ushape(socalledEnvironmentalKuznetsCurve).

Seminalworkby Grossman and Krueger(1993)on suspended particulate

matter(SPM),Sulfurdioxide(SO2),andHettigeetal(1992)ontoxicintensityfound

inverted-Urelation(Kuznetscurve)betweenemissionofpollutantandparcapitaGDP

†YukoARAYAMA,AssociateProfessor,DepartmentofEconomics,NagoyaUniversity
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SeldenandSong(1994)alsoconnrmedthatthisinverted-Urelationshipinsuspended

particulatematter(SPM),Sulfurdioxide(SO2),OXidesofnitrogen(NOX)andcarbon

monoxide(CO)fo1lowed
same pattern along economic growth.Itisimportant to

recognize thatincreasein per capitaincome did not bring about theinverted-U

relations.Innovationin pollution suppressing technologies andinvestmentinto

equipmentsforenvironmentalprotectionalongwithproductivitygrowthcontributedto

thisreductioninburdent,Otheenvironment.

Thepurposeofthispaperisto revealtheeconomicmechanismbehindthis

EnvironmentalKuznets Curve.This paperis organized as fo1lows.Section 2

summarizesstandardanalysisofPigoviantax,andintroducenewprivatemarginalcost

curve when丘rms adoptpollution-SuPPreSSingtechnology thatcanremovelOO%of

pollution.Section3analyzes丘rms,responses
to environmentalpolicies such

as

surchargeslikePigoviantaxorquantitylimitationforemission.Environmentalpolicies

andgovernmentexpenditureinJapanthathassuccessfu11ybroughtaboutreasonable

amenitylevelofenvironmentwillbe overviewedin section4･Finalsession beliefs

cooperation between establishedindustrialcountries and newlyindustrialized

COuntries.

2.ExternalityandTbclm0logy

Economics has been related environmentalissues with externality.The

conceptofsocialmarginalcosts(SMC)isutilizedtoindicatetruecostofproduction

including damages caused by pollution distinguishedfrom private marginalcosts

(PMC).Diagramlindicatesfordiffbrentstates;1)nopollutionisinvoIvedinproduction

(Casel),2)pollution exists,however,nO POlicies taken by government and no

preventioneffortby丘rms(Case2),3)governmentimposesPigoviantax,butnrmstake

no positive action(Case3),and4)nrmsintroduced technology which
can remove

pollutionbylOO%,thereforegovernmentregulationisnotactivated(Case4)1.

Whenproductionactivitiesdonotresultinanypollution,SMCcoincideswith

PMC asisindicatedby
Casel.Competitioncan guaranteesmaximization ofsocial

surplus(triangle age).Case2indicates the situation no governmentpolicies taken

while pollutionexistsintheprocessofproduction.SMCishigherthanPMCbythe

magnitudeofenvironment･alcosts.Private丘rmsequatetheirPMCwithdemandcurve

(marginalevaluation)tomaximizetheirproducer'ssurplus.Case2bearsalossofsocial

1PerhctknowledgeonenvironmentcostisrequiredtoimposePigoviantax,butthere

isnowaytoknowthis.BaumolandOates(1988)areproposingtaxsystemapplicableto

actualsituation.
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Surplusbythetriangleareaa-C･b.Asaresult,SOCialsurplusofthiseconomyshrankto

areae-f-n-m.Itmustbenotedthatnrmsareactuallypo11utingtheenvironment.Social

SurPlusindicated by the area a-b･f-gis devoted to compensatethe damagein this

economy.The governmentimposesPigoviantaxequlValenttoenvironmentalcostin

Case3.Pigoviantaxcansavealossofsocialwel払rebytheareaofa-d-C(鷲-m･n)since

SMCandmarginalevaluationfortheconsumptionofthecommodityarenowequated.

Asaresult,SOCialsurplusisextendedtoareac+e.Environmentalcostisreducedby

areaa-d-C-b due to areductionofproductionbyi-h,however thiseconomyispaying

environmentalcostindicatedbythearead-g-f-C.Needlesstosay,gOVernmentreCeives

taxrevenuebytheareac-d-r-q,Whichisimmediatelytrans鎚rredbacktoprivatesector.

Thiscanbe summarizedasfo1lows.Socialsurplus(m-n+e)issma11estand

environmentalcost(a･g,f,b)islargestwhengovernmentdoesnotregulatepollutionat

all.Pigoviantaxcansavesocialsurplusonlybytheareac-n-mSincetherestillexists

environmentalcostindicatedbythe areaofc-d-g-f.Economicpolicycancontributeto

environmentalproblemsbythemagnitudeofthistriangleso払rasnrmsdonottake

any positive action such asinnovation of environmentaltechnology,introducing

po11utionsuppressingequipment,andsoon.

Nowweconsiderthatfirmsst,artPOSitiveact,iontoreducethelevelofpollution

whilegovernmentkeepsregulationactive.Case4assumesthatfirmshaveintroduced

environment protection equipments that could
remove pollution bylOO%at their

expenses.Firmshavetopaythecostshownbytheareak-m-g-1fortheequipment,but

arefreefrom Pigovian tax.Obviously,thereis no pollution due to the equipments.

GovernmentpoliciessuchasPigoviantaxdidnotbringaboutthisdirectly,butpositive

actionby丘rmsinducesbygovernmentregulationrealizedthispollution-freesituation.

3.MaximizationsofFirmPro丘tandRegulation

Thissectionanalysesnrmsprontmaximizationundergovernmentregulation.

Diagram 2 explains a mechanism which nrms startinternalizing the negative

externalities.Demand curveis drawn horizontalherefor explanatory simplicity2.

PMC(100%)indicatesprivatemarginalcostcurvewhen丘rmshcilitatelOO%pollution

free equipment.Since there remained no po11ution,private marginalcostand social

marginalcostarecoinciding.PMC(100%)shiftupwardbythemagnitudeofincrement

ofcostforpo11utionsuppressingequipment.SMCisremainedforareferencethatcan

2Firms,Whichexportcommoditiesindevelopingcountries,areO托enconfrontedto

horizontaldemandcurve,internationalprice.
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indicate the magnitude ofenvironmentalcostwhen丘rms do not take any positive

actionsandremainpayingPigoviantax.

CoststoremovepollutionbylOO%areassumedlowercomparedwiththevalue

ofdamagesincurredtopo11utionintheupperdiagram･Ontheotherhand,COStStO

removepollutionbylOO%exceedthevalue ofdamagesincurredtopollutioninthe

lowerdiagram.Theincrementofproducer'ssurplus(aread-i-e)afteravoidingpaying

Pigoviantaxbyinternalizingexternalitiesislargerthanthat(areac-f-h)when丘･rmS

areimposedPigoviantaxwithout払cilitatinganypo11utionsuppressingequipmentsfor

former case.On the other hand,inthelatter case producer's surplus when
nrms

internalizeexternalities(aread-i-e)issmallerthanotherwise.Therefore,nrmSdonot

haveincentivet,Ointernalizeexternalities.

Whether丘rmsinitiateinternalizationofnegativeexternalitystrictlydepends

onproducer,ssurplus.Onceweadmitthis,WeCanderivetwomajorimplications;1)

transfer of t,aX reVenue tO丘rms make丘.rms to reduce theirincentive tJO払cilitate

pollution reduction equipments,and2)Any払ctor which reduce PMC(100%)can

reinforce丘rmsincentive tointernalize negative externality to avoidimposition of

Pigoviantax.

Environmentalregulationisoftenimposedintermsofemissioncontrol,rather

than surcharge such asPigoviantax.Itiswellknownthatsurcharge andemission

controlare equivalentinitseffbctto attain socialemciencyin a static framework.

Contrary to this equivalence,emission controland surcharge cangive
di脆rent

incentivefornrmwhenitdetermineswhethertointernalizeitsexternality since tax

revenueundersurchargeschemebelongsto丘rmunderemissioncontroIscheme･Firm

cangetlargerproducer,ssurpluswhenemissioncontrolthatisequivalentintermsof

itseffbctonoutputisimposedbytheamountoftaxrevenueundersurchargescheme.

Consequently,nrmShavelessincentivetotakepositivemeasurestoreducepollution

emissionundertheemissioncontroIscheme.■旦■〕_i3gram3providesaneconomicanalysis

ofemissioncontrolthroughimposingoutputceiling.SimilartothecaseforPigoviantax,

costs to remove pollution bylOO%are assumedlower compared with the value of

damagesincurredtopollutionintheupperdiagram.Ontheotherhand,COStStOremOVe

pollution bylOO%exceed the value ofdamagesincurred to pollutionin thelower

diagram.Producer'ssurplusinbothcasesisindicatedbytheareab-C+e.Intheformer

caseintroductionofenvironmentalhcilitythatcanremovepo11utionbylOO%resultsin

reductionofproducer'ssurplusbytheareaobI-j-C･fandincrementbytheareaofd-i-b

atthesametime.Therefore,丘rmshaveincentivetofacilitateenvironmentalprotection

measureswhenincrementinproducer's surplusexceedsreductionin the producer's
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surplus.Contrarytothis,prOducer'ssurplusdecreasesbytheareaofd-i-eWhennrm

inactivateinternalizationofexternalityinlattercase.

Thefo1lowingimplicationsarederivedfromtheaboveanalysis:1)Whencosts

toremovepollutionislowercomparedwiththevalueofdamagesincurredtopollution,

丘rms are golng tOinternalize externalities under the surcharge scheme,however,

emissioncontrolthroughimposlngOutPutCeilingcannotguaranteetheinternalization

ofnegativeexternality,2)Firmshavenoincentivetointernalizenegativeexternality

whencoststoremovepollutionishighercomparedwiththevalueofdamagesincurred

topo11utionunderthebothsurchargeandemissioncontroIschemes,3)Theloweristhe

private marginalcost that could attain environmentalstandard which can avoid

surcharge orimposition
on output,the strongeristheincentive tointernalize

externalityfornrms,and4)Whencoststoremovepollutionislowercomparedwiththe

valueofdamagesincurredtopollution,internalizationexternalityincrease notonly

producer'ssurplusbutalsosocialwelhre.

4.EnvironmentPoliciesduringHighEconomicGrowth

Japanexperiencedrapideconomic growthfrom1960-stoearly1970-s･The

growthrateofGNPwasexceededlO%.Environmentalpoliciescouldnotcatch-uptO

thisspeedofhighgrowth.Alongthishighgrowth,Japanstartedsuffbringfromserious

pollutionproblems,SuChasYbkkaichiAsthma,MinamataDiseaseinKumamotoand

Niigataarea,andItai-itaiDisease3.

There were no suncient environmentalpolicies to protect against the

environmentalpollutionproblemsuntilabovefourmajorpollutioncasesweretaken

intolawsuitin1968.The verdict made not onlyfirms but also government was

responsiblefortheresults,Sincegovernmentneglectedtoenforcenecessaryregulations･

3YbkkaichiAsthmawas丘rstdiscoveredin1960.ThepeoplelivedinNorthwestpart

ofYbkkaichicitysufhredfromtheseriousasthmabecauseofthesulfurdioxideemitted

fromthe払ctories.Minamata Disease was丘rstdiscoveredin1956in certainvillage

aroundMinamataBay,inKumamotoprefecture.Anothersimilarepidemicoccurred

alongtheAganoRiver,inNiigataprelbcture･Thepeople,Whotook丘shandshellnsh

contaminatedbymethylmercurycompounddischargedfromachemicalplant,Started

sufR汀ing fromthe severalslgnS and symptoms such as sensory disturbances of

extremities,lossofcoordination,andbilateralconcentriccontractionofvisual丘eld,etC.

Itai-itaiDiseasewasoccurredalongtheZintsuRiver,inTbyamaprefecture.Theheavy

metalssuchascadmiumdischargedundertheoperationofmining,dressingandsmelt

duringearly1900-sto1945pollutedthe river and soilofthe rice丘elds,etC･Then

cadmium was accumulatedinto the peoples-body throughthe contaminated water,

nshes,Vegetablesandrice.
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劫skLawゐY血血mentaljも〟utjcm伽tzdwas nrstlyinactivatedin1967This

made clear the targetofpollution controIwereair pollution,Water POllution noise!

vibration,grOundsubsidence,andodor.Thislawwasrevisedin1970toputnrstpriority

into environmentinstead of"harmony betweenenvironment and economic growth."

Furthermore,SOilcontaminationwasaddedtotheabovesixtargetsofpollut,ioncontrol.

The ALr乃〟u血伽ttdLa町The 肋sIァe O血伽tzdLa町and TheI抱ねr

乃〟utjbn CbDbd Law were succeedinginactivated between1971and1976.

Furthermore,enVironmentalstandardsonairpollutJion,nOisefromairplane,andnoises

fromShinkansenwere setupandtargetleveltokeepenvironmentwereclari6.ed.In

1971,EnvironmentalProtectionAgencywas丘nallyestablishedtDCOPeWithregulations

and standard related to environmentalprotection.Major environmentalpolicies are

summarizedinTablel.

Fiscalexpenditureonenvironmentgrewrapidlyalongwithreinforcementof

laws and regulations.Expenditure
on environmentalconservation consists ofl)

establishmentofvariousqualitystandards,2)reinforcementofmonitoringandcontrol,

3)aidtoprivateorganizationsengagedinworksforpollutionprevention,4)promotion

of public worksfor pollution prevention,5)promotion of researchfor pollution

prevention,6)reinforcement of protective measuresfor po11ution victims,and7)

promotionofnatureconservationmeasures.Theshareofpromotionofpublicworksfor

pollutionpreventionoccupied80%andthatofsewageworksreachedhalfofexpenditure

OnenVironmentalconservationbudget.Governmentputemphasizeonsewageworksto

ensure"nationalminimumforliving asisshowninDiagram4.

Firms have also st,atS COnSidering hcilitating environmentalprotection

equipment totheir productionlinesin accordance with public opinion.Firms,i.e.,

POlluter,tOOk responsibilityfor environmentalprotection based on standards and

regulation since"Polluter Pays Principle(PPP)"was established based on OECD

COmmittee's proposalin1972.Government supported nrms to promote hcilitating

environmentalequipmentsby meansofnscalinvestmentandloan toprivate sectDr,

SpeCialtaxallowancefordepreciationreserve,andsoon.

Diagram5indicates expenditure related to environmentalamong central

government,localgovernment,andprivatenrms.Shareofgovernmentexpenditurein

GDP has soared from.62in1970tol.65in1979.Private nrms also expanded

investmentfol･POllutioncontrol払cilitiessince1973.Privatenrmsintendedmainlyto

SaVeenergyCOStduetoenergycrisis,however,thisefhrthasresultedinenvironmental

COnSerVationsincereductioninfossilenergyitselfisanessentialpartofenvironmental

PrOteCtion.
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5.PrescriptionforNIEs:Conclusion

The four economicimprecations descriedin section 3,eVOlutionin

environmentalpolicies summarizedin section 4,and characteristics of 丘scal

expenditureonenvironmentalconservationcanbecombinedtoexplainmechanismthat

promotedenvironmentalconservationinJapanduringherhigheconomicgrowthperiod.

Fiscalexpendituresthatwere devotedintol)invention,innovation and transfer of

pollution suppressing(including energy saving technology),2)public sewage,3)

industrialwastemanagement,and4)鮎calinvestmentandloantoLocalgovernment

and private丘rms contributed tolowering private marginalcost curve when丘rms

払cilitatelOO%pollutionfree
equipment(PMC(100%)),therefore toinduce positive

actionof丘rms.

Based on the aboveinterpretation,gOVernment eXPenditure contributed

directlyforenvironmentconservationandtoreduceprivatemarginalcostcurvewhen

丘rmsfacilitatelOO%po11utionfreeequipment.Itbecamemoreplausibleforfirmsto

払cilitateenvironmentalprotectionasthisprivatemarginalcostdecreased.

Japan and many developed
countries(DCs)enhancedtheir environmental

PrOteCtiontechnologiesalonginnovationoftheirproductiontechnologiesatthelater

StageOftheirdevelopment.Governmenthadplayedimportantrolestosupport丘rmsto

PrOmOteenVironmentalprotection.Ontheotherhand,developingcountriesandnewly

industrializedeconomies(NIEs)possessproductiontechnologytolargeextent,however,

they are extremely short ofenvironment protection technology.This could happen

mainlybecauseNIEslaunchedmassproductionofindustrialproductswithout(orwith

veryfew)ownprocessofinventionandinnovationfortheirownproducts.Asaresult,

theydonotpossessenoughknow-howtoestablishtheirownenvironmentalprotection

technologybythemselveswithinlimitedtimehorizon.Underthesesituation,realizing

Private marglnalcost curve when丘rms払cilitatelOO%pollution free equipment

(PMC(100%))atreasonablepriceishrbeyondthereachofNIEs.Atthesametime,

many NIEs are
su鮎ringfrom shortage ofgovernmentbudget.Thiscouldlimitthe

governmenttoplayrolesforenvironmentalconservation.

Furthermore,NIEs have been also required
to

accommodate global

environmentalissues atthe very early stage oftheir development.This shouldbe a

SeCOndaryburdenforthem.Duetothissecondaryburden,itisalsoverydimculttoget

unanimousconsensustotheglobalenvironmentalissues.
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Ifitisrea11ycrucialtorealizeprivatemarginalcostcurvewhen丘rms払cilitate

lOO% pollution free
equipment(PMC(100%))at reasonable price to promote

self･SuStainingeffortforimprovlngenVironment,Wehavetosomehowbreakthrough

thistri-1emma.

Prescriptionsfor this tri･lemma are;1)transfer of pollution suppressing

technology,2)supportinggovernmentexpendituretopromoteinnovationofpollution

suppressing technology and hcilitating pollution suppressing equipment,and3)

mitigatingenvironmentalstandardtokeepprivatemarglnalcostcurve when丘rms

hcilitatelOO%pollutionfreeequipment(PMC(100%))withinreasonablepricerangefor

NIEs.
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(1) DiagramlEconomicAnalysISOfExternality
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CASEl:

NoEnvironmentJalPo11ution

Government:NoAction

Firms: NoAct,ion

CASE2:PollutionExists

Government:NoAction

Firms: NoAction

CASE3:Pollut,ionExists

Government:EnvironmentJalActionExists

(PigouTax)

Firms: NoAct,ion

CASE4:PollutionExists

Government:NoAction

Firms: EmissionContJrOl(100%)

(Internalization)



Diagram2 PigouvianTaxandFirms'Action(FixedExternalCase)

PMC(100%)

Ⅹ

Notes‥PMC(100%)-PrivatemarginalcostcurveincaseremovepollutionlOO%
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Diagram3 TheEmissionRestrictionandFirms'Action(FixedExternalCase)

(1)Whenenvironmentalprotectioncostdecreasescostincurredfromexternality

(2)Whenenvironmentalprotectioncostexceedscostincurredfromexternality

Notes:PMC(100%)-Privatemarginalcostcurveincaseremovepo11utionlOO%
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TablelLawsandRregurationsfor EnvironmentStandardandConservationinJapan

8asicEnvironmentし8W
Environm8ntalQuality

Standards

bwandReguIations SettIerTlentOfDisputesand

DamagesCompensationetc.
AirPo‖ution WaterPo‖ution Nois0.Vibration&0汗ensivo

Odor

GrandSubsidence&Soil

P01lution

Othors

ーしaw¢0∩¢OrningthoRogula七on,

せtC.0nthoEmissionofSmoko

andSoot(June1962)

･二･▲●ニニこ

Wat8rQualityConseⅣa七onfor

thePublicWater80dies

(Docombor1958)

･▲■-･■▲

(Jun01958)

一山wco化OmingReg山adonof

PumpinrupofGroundWaterfor

UsoinBuilding(Mayt982)

ー∈∩さ¢t8asi¢Lawfor
EnvironmentaJPo=utjonControI

(August1967)

-EnvironmonblQuality
StandardsforSox(February

1969)

-EnactAirPoIIutionContT01LJW
(Jun81968)

･●･一一二･●･▲

(Juno柑68)

一EnacttheLawconcemlng
Comp引1Sa心onandP帽Ventionof

PoILutjon-reIatedHeaIth

Damage(DeGembor柑69)

-Environmonta霊Quali～
StandardsねrCO(FebnJa丹

197Q)一

-Environmen也IQuality
ノ

ーAmendNoiseRegulationLaw ー亡nactA訂kulturalLand

ーEnacttheLawforthe
Sot出omentofEnvironmenbl

PoJIutionDisputes(June1970)

ー∈nactthoLaw¢On¢erningー∈nactthoしawfortho
ーAmendBasi¢Lawfor ーAmendAirPo‖utionControI -Ena¢tWaterPo仙心onControl
EnvironmentaJPo仙tionControl Law(StricterStandards) bw

ーEnactMarinePollutionCcntr0l
bw

一AmendSewそragebw

PoJlutionPreventJOnLaw PunishTnentOfEnvironrnental EnterpreneursBearlngOfthe

(日imimteHarmQnizedA代i¢le) -AmondIndustnalWaterしaw
ーA汀悼ndthobwconceming

ReguJationofPurnping-uPOf

GroundWatorねrUsoinBuilding

Po[futionCrimesrelatingto

HumanHeatth

ー∈na¢tWastoDjsposaIand
PublicCleansingLaw

-AmendAg血u旺uralChomiGals

Regula血nLaw

-AmondPoisonousand
DeleteriousSubstancesContr(〉l
Law

ーA汀帽ndthoRoadTral弔¢Law

CostofPubllCP01Iut10nContro[

Works

-EnacttheLawconcerningthe
IrnprovementofPo"utlOn

PreventionSystemsinSpecific

Factoh鮎(June197り

ーNo-bu旺Iiab=旬for
¢OmPenSa七on

r.ll…■19丁ク1

ーEnactNatureConsen/atjonLaw
(June柑72)

ー∈nvironmenblQuality
StandardsforNoiso(May1971)

一∈nvironmenta10uality
StandardsforSu$Pended

ParticulateMatters(Janu

1972)

一EnaGtO斤ensiveOdorContr0l
Law(June197り

-EnactNatjonalLandUso
Pl■nningbw(June1974)

-Environmen也IQuali旬
St卸dards旬rAirPo仙心0∩(May

1973)

-EnvironmentalQuality
SbndardsforSQ2(May1973)

-∈nvironmenb10uality
St別1dardsforAirGra代Noise

(Do¢ember1973)

ーEnvironm引1blQuality

StandardsforWaterPo‖ution

(Sept帥ber1974)

一Al¶endthoEnvironmonbl
QualityStandardsforMercurY

ー∈nvironmentalQuality
StandardsforShinkansen
SuporoxpressRailwayNoiso

(July柑75)

ーAmendAirPo‖utionCQntrOt
bw(June1974)Esbblishod

theEmissionStandard

一Enactthobw¢On¢emlng仙e
Exami伯山nandRegutさdonof
Manufacture,etC.OfChemical

Substances(OGtQber柑73)

ーEnactthobwcon¢Orning廿帽
ConservationoftheEnvironrnent

oftheSetolnlandSea(October
1973)

-EnactPo‖utJOnReiatedHealth
DamagそCompensatjonLaw
(0¢tObモr1973)

-AmendSeweragebw(May
1976)

-AmendMahnoPo‖ution
CQntr01bw(Jun01978)

一人mondtothobwR0la七ngto

thoProvontionofMahn●

Po‖utionandMaritirneDisaster

-EnactVibrationReguIationLaw
(Junモ柑76)

ーAmondWasteDISPO$aland
Pub暮icCl朗nSingL訂〟(Juno

柑76)

Thisisalistofthelawre atingtotheenvironmenta(qua=tystandartdandprcservationasthjnkingasimportant(EnvironmcntaJQuaJjtyofJapan1978)
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