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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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Chapter3

EnvironmentalPoliciesandTheirE飴ctivenessinChina:

Log-1inearAnalysISOfFirms-RecognitionandResponse

YukoARAⅥMⅥAl†

KazukiTAKETOSHI††

1.Introduction

According to the survey concerning 丘rms'recognition about the e鮎ctiveness

environmentalregulat,ions conductedin1995,nrmS Clearly answeredthat direct

measures which can reduce emission of pollutantis more e鮎ctivethan emission

SurCharges.Thisresultcanbe abigclue to explainthe mechanism ofthe observed

EnvironmentalKuzunetsCurve.Economictheoryonenvironmentalpoliciesgenerally

emphasizes theloss ofeconomic enciency resulted from the existcnce ofeconomic

externality,however,thisclassicalapproachtoexternalityisnotabletobringsuncient

reasoningtowardevolutionofenvironmentalprotection.

This paper willbe organized asfo1lows.First section willintroducefirms'

recognition aboutthe effbctiveness of environmentalmeasures taken by Chinese

government based on the1995 survey.Second sect,ion summarizes the result of

loglinear analysisonpolicy e鮎ctiveness.Third section willinvestigate whichpolicy

WaSCOntributingfortheimprovementofenvironment.Simpleeconomicreasoningwill

begivenin thefinalsection.Thelast section overviews Data EnvelopeAnalysis

measure for current environmentalenciency by regions and clarifyproduction

enciencyincludingenvironmentforwesternregionscomparedwithnationalaverages.

1NipponLifeInsuranceFoundationsupportedthisworkin1993-94.Wewouldliketo

thanktoNationalEnvironmentalProtectionBureau(China),Environmental
ProtectionBureaus(HebeiProvince,Tianjin,Qingdao,Weihai),W11hanUniversity

BeijingUniversityandBeijingForelgnLanguageUniversityfortheircooperationto
thisresearch.WbalsothanktoDr.SangmokKangofPurdueUniversityandMs.

DonglanHurofNagoyaUniversityforprocessingdatatoderiveDEAestimatJeS.

†YukoARAYAMA,AssociateProfessor,GraduateSchoolofEconomics,Nagoya

University

††kazukiTAKETOSHI,AssociateProfessor,FacultyofEconomics,St.Andrew's

University
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2.Summaryofthe1995Stuvey

1)TheOverviewoftheSurvey

Questionnairesweredistributedcompletelythroughthelocalenvironmental

protection bureaus.The numbers of questionnaires collected by the environmental

bureausarellO(Qingdao),85(Weihai),97(Hebei),and34(Tianjin)respectively,and

totalnumberofquestionnairescollectedis326.

Themajorresultsofthesurveyaresummarizedasfo1lows;1)nrmsandthe

attributesofrespondents,2)nrmsandtrade,3)energysourcesandenvironment,4)

recognitions on environmentalproblems andfirms,response!5)efn)Ctiveness of

environmentalpolicies,and6)environmentalpoliciesandeconomicgrowth.

2)FirmsandtheAttributesofRespondents

Diagramlshowsthattheshareofstateownedenterprises(SOEs)reachestD

52%,fo1lowedby21%(urbangroupenterprises)and16%(townshipenterprises).The

shareofSOEsisthehighestinHebeiandthelowestinWeihai.Ontheotherhand,the

Share oflocalgroup enterprisesis the highestin Weihaiandthelowestin Hebei.

Accordingtoindustrialclassincation,13%belongstomachineryandelectricappliances,

12%tofoodprocessing,andlO%tospinning.The shareoffoodprocessingishighin

Qingdao,theshareofspinningandfoodprocessingishighinWeihai,andtheshareof

machineryandelectricappliancesishighinHebeiandTianjin.Theshareof丘rmswith

lOO-999employeesis66%oftotal丘rms,andl,000-4,999is32%.EspeciallyinHebei

province,theshareof丘rmswithl,000-4,999ishighduetothehighershareofSOEs.

About44%ofthefirmswereestablishedduring1970-90.However,mOrethanhalfofthe

丘rmswereestablishedbefore1970inTianjinwheremanu払cturingwasdevelopedin

theearlyperiod.

The1995surveylimitedtherespondentstothepersonwhowasresponsibleto

nrms-environmentaladministration,e.g.,director,Vice director,and manager of

environmentaladministration.Asfor the positions ofthe respondents,33%ofthe

respondentsaremanagersofenvironmentaladministration,and23%aredirectorsof

the丘rms.79%ofthe respondents are males.As払r as the age distribution ofthe

respondents,theshareofthepersonwhoseageis40-49yearsoldreachedto40%,30-39

yearsoldare27%,and50-59yearsoldare21%.About33%oftherespondentsarethe

graduatesofjuniorco11ege,23%arethegraduatesofprofessionalschool,and17%are
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thegraduatesofuniversity.

3)FirmsandTrade

Theshareof丘rmsthathavetechnicalcooperationwithforeignB.rmsis26%.

TheshareishighestinTianjin,fo1lowedbyQingdao,Weihai,andHebei･Thecountries

withwhichthese丘rmscooperateareJapaninTianjin(50%)andQingdao(46%),Korea

inWeihai(50%),andHongkonginHebei(54%).The shふreofthe丘rmsthathave

introducedjointventurewithforeignnrmsis23%.TheshareisthehighestinQingdao

(35%)fo1lowedbyTianjin,Weihai,andHebei.Itisverycommontohavejointventure

with nrmsin Hongkong,and the share has reached to42%.Joint venture with

JapanesenrmsisalsopopularinTianjln.

The share ofnrmsthatareexportingtheirproductsto abroadis41%･The

share of丘rms exporting products to abroadis the highestin Tianjin,fo1lowed by

Qingdao,Weihai,andHebei.FirmslocatedinTianjinareexportingtheirproductsto

Europe(47%),Japan(41%),andUnitedStates(35%).2FirmsinQingdaoareexporting

theirproductstoJapan(43%),Hongkong(43%),andtheUnitedStates(41%)･Firmsin

WeihaiareexportingtheirproductstoKorea(56%),Japan(42%),andHongkong(39%)･

FirmsinHebeiareexportingtheirproductstoJapan(61%),theUnitedStates(58%)

andEurope(55%).Therearenobigdifhrencesinthedistributionofthecountryto

whichnrmsinChinaareexportingtheirproducts.

Asfor theimports,23%of丘rms areimportingproduction materialsfrom

abroad.The share of丘rms that areimportingthe production materialsis32%in

Tianjin,fo1lowedbyQingdao,Weihai,andHebei.The share of丘rmsimportingthe

productionmaterialsfromJapanisthehighest(45%)inTianjin,QingdaoandHebei･An

importoftheproductionmaterialfromtheUnitedStatesisalsorankedhighestlyin

Hebei.The share of丘rmsimporting the production materials from Koreais the

highestinWeihai.

The share ofnrmsimportingindustrialpartsis19%.The share reachedto

29%inbothTiapjinandQingdao.51%oftheimportoftheindustrialpartsisoccupied

byJapan.FirmsinTianjinandQingdaoareespeciallydependingtheirdemandforthe

industrialpartsontheimportfromJapan.

About29%ofthe丘rmsareimportingproductionequipmentsfromabroad･The

shareof丘rmsimportingtheproductionequipmentsis44%inQingdao,fo1lowedby

Tianjin,Weihai,andHebei.51%of丘rmsinQingdaoandWeihaiareimportingthe

2Multipleanswerswereallowedforthisquestion.
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PrOductionequipmentmainlyfromJapan.

The relationship between Chinese andforeign丘rms canbe summarized as

fo1lows;1)FirmsinChinaareheavilyinvolvedinexportingtheirproductstoabroad;2)

Firmslocatedinindustrialized regions(e.g.,Tianjin and Qingdao)have stronger

linkagewithforeignnrms;3)FirmsdependonHongkongnrmsfornnance,however,On

Japanesefirmsfor technologleS,prOduction materials,PartS SupPly,and production

equlpmentS.

4)EnergySourceandEnvironment

Alargenumberof丘rmsareusingelectricityastheirenergysource(66%).3

0ntheotherhand,46%ofthefirmsdependoncoal.Coalisstilloneofmajorenergy

SOurCeeVeninthedevelopedregions.Inlandregiondependmoreoncoalforenergy

SOurCeCOmparedwithcoastalregion.

ItiswellknownthatChinese governmentisgoingtoabolishthe subsidyon

COalproductionto save the consumptionofcoalandtoinduce more encientenergy

COnSumption.8%of丘rmsansweredthatthiswi11nota鮎cttotheiractivities,57%that

thiswillaffbcttotheiractivitiestosomeextent,and32%areafraidofbeingaffbctedby

thispolicy.Thisabolishmentofcoalsubsidyisrecognizedtogive somee鮎ctto丘rm

activities.ItisinterestingtonotethattheresponsetDthisquestiondidnotvaryfrom

theregionthatdependsheavilyoncoalfortheirenergysourceandotherregion.85%of

丘rms are preparing to take some actions to save energy costs when the subsidyis

abolished.Evenif the subsidy on coalproduction was abolished,the prices of

alternativeenergysourcesarestillexpensivecomparedwitht,hepriceofcoal.Therefore,

itisnotplausibletoconsiderthatmajorenergysourcesshiftsfromcoaltotheothers

duetotheabolitionofcoalsubsidy.

The nrms which answered to save more energy when subsidy on coalis

abolished,named‖reductionofenergyloss&encientuseofheat(55%)‖asameanof

energy saving.Other popular answers are t-use
energy emcient equipments,一and

‖recyclingofheat.‖

Asfordesirableenergypolicies,43%ofthenrmsnamednuclearpowerplants

and28%thermalpower plants.In Hebei,the share ofnrms that named thermal

power plants exceeds slightly that named nuclear plants since Hebeiprovinceis

geographicallyclose tocoalnelds,and vice versainother tree regions.It shouldbe

3Thisquestionwasdennedtogetsingleanswer.Butweallowedmultipleanswers

Whenweaggregatetheresults,Sincemanynrmsansweredelectricityandcoalatthe

sametime.
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notedthatfirmsinChinaareamrmativetodependonnuclearpowerplantsthatare

COnCeivedas‖clean‖totheirenvironment.Atthismoment,thereareonlytwonuclear

electric power plantsin China.However,ifChina starts constructing more nuclear

electric power plantsin the nearfuture,it might
have domestic andinternatJional

environmentalproblemsrelatedtonuclearpowerplants.

5)RecognitionsonEnvironmentalProblemsandFirms-Responses

RecognitionsonGlobalEnvironmentalIssues

Theshareoftherespondentswhoansweredas‖thereareseriousproblems‖or

‖there are someproblems‖forindustrialwastesreachedto56%.The shareforair

po11utionis49%,fornoise&vibrationis46%,andwaterpollutionisalso46%.Onthe

Otherhand,theshareoftherespondentswhoansweredas ‖therearenoproblems.一or

,tthere are almost no problems‖is the highestfor water po11ution,fo1lowed by air

pollution,nOise&vibrationandindustrialwastes.Ashrastheregionalityconcerns,

theshareoftherespondentswhoansweredas"thereareseriousproblems"or"thereare

SOmePrOblems一■fornoise&vibrationisthe highestinQingdao,fo1lowedbyTianjin,

Hebeiand Wbihai.Thatforindustrialwastesisthe highestinQingdaofo1lowed by

Tianjin,WeihaiandHebei.ThatforwaterpollutionisthehighestinQingdao,fo1lowed

byWeihai,TiapjinandHebei.Thatforairpollut,ionisthehighestinQingdao,fo1lowed

by Weihai,Tianjin and Hebei.Qingdaois occupying nrst place for a11four

environmentalproblems.

Activities

Thelargestnumbersoffirmsare taking somemeasuresfor waterpollution

(68%),fo1lowedbyairpollution(63%),nOise&vibration(53%)andindustrialwastes

(48%)asisshowninDiagram2.Theshareofthe丘rmswhicharetakingsomemeasures

forwaterpollutionandairpo11utionishighinTianjinfo1lowedbyQingdao,Hebeiand

Weihai,thatfornoise&vibrationandindustrialwastesishighinQingdaofo1lowedby

Tianjin,WeihaiandHebei.

Bycomparlngtherecognitionsonenvironmentalproblemsineachregionandtheshare

OfG.rmstakingsomeenvironmentalmeasuresfortheenvironmentalproblems,WeCan

Seethefo1lowlngtWOpOints;First,theshareoffirmswhicharetakingsomemeasures

forenvironmentalprotectionintheregions(QingdaoandTianjin)wheretherecognition

on their environmentalproblemsis higherthanOther
regions(Weihaiand Hebei).

Second,theshareofnrmswhicharetakingsomemeasuresforwaterpollutionandair
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pollutionarehigherthanfornoise&vibrationandin(1ustrialwaste,however,theshare

ofrespondents who answered
as ‖there are noproblems‖or一一there are almost no

problems.▼fortheseenvironmentalproblemsishigherinsomeregions･Onthecontrary

theshareoftherespondentswhoansweredas-1thereareseriousproblems一一or一'thereare

someproblems‖fortheproblemsofindustrialwastesishigherbutthe shareofthe

nrmswhicharetakingsomemeasuresforindustrialwastesislower･

Theabove-mentionedpuzzlecanbeexplainedbythehctsthatitisrelativelyeasierto

払cilitatesomeequipmentstoreducewaterandairpollutionsothatmanyrespondents

answered
as 一,there are no problems..or..there are almost

no problems‖for these

environmentalproblems.However,丘rmsandlocalgovernmentscandoalmostnothing

fortheproblemsofindustrialwastesthathavebeenincreasinglyaccumulatedasthe

economygrows･Thisexplanationcanbesupportedbythefactthattheshareof丘rms

whicharegoingtotakesomemeasurestotheproblemofwaterpo11utionisthehighest,

andfo1lowedbyairpollution,nOise&vibrationandindustrialwastes･

6)EffectivenessofEnvironmentalPolicies

The

AsisindicatedbyDiagram3,Theshareofthe丘rmswhichhavebeenapplied

therequirementofthree-SynChronizationforairpo11utionis51%,thehighest,fo1lowed

byforwaterpo11ution(49%),fornoise&vibration(40%),andindustrialwastes(29%)･

Theshareofthe丘rmsthathavebeenappliedtherequirementofthreesynchronization

forairandwaterpollutionisthehighestinTianjinandfo1lowedbyQingdao,Weihai,

andHebei.

Firmsareconsideringthattherequirementofforthree-SynChronizationisthe

moste鮎ctivefor waterpollution.77%ofthe丘rmsrepliedthatthe requirementof

three-SynChronizationiseftbctiveforwaterpo11ution,fo1lowedbyforairpollution,nOise

&vibration,andindustrialwastes.Even61%ofthe丘rmsareconsideringthatthe

requirement of three-SynChronizationis efEbctive forindustrialwastes･Itis

interestingtoknowthatthis丘gureismuchhigherthantheshareofthe6･rmSthatwere

actuallyappliedbytherequirementofthree-SynChronization･Theshareof丘rmsthat

considerthe requirementofthree-SynChronizationishigherinTianjin and Qingdao

comparedwithothertworegions,butregionalvariationsarenotsolargeastheregional

variation for the share of丘rms that actually applied by the requirement of

three-SynChronization.

Itisalsointerestingtorecognizethat52%ofthenrmsanswered,'tThereareno
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PrOblemsfortherequirementofthree-SynChronization."AccordingtoDiagram4,22%of

thenrmspointedoutthehighcostofattainingtherequirement,and20%emphasized

theirinsufficientlevelto attain the requirement of three-SynChronization.We also

Observedregionalvariations;theshareofnrmswhichpointedouthighcosttoattainthe

requirement exceeded the share of丘rm which emphasizedinsuncientlevelof

technologyasaproblemofthe requirementforthree-SynChronizationinTiaqlnand

Qingdao,Ontheotherhand,theshareoffirmswhichemphasizedtheinsumcientlevel

OftechnologyexceededtheshareofnrmswhichpointedouthighcostinHebei.This

regionalvariationrevealsthatthere
are the difEbrencesin technologylevelin each

reglOn･

Emissioncharge

Theshareof丘rmsthathavepaid一一emissioncharge.一一72%ofthe丘rmshavepaid

一一emissioncharge(chargeforquantity)一一forwaterpollution.49%ofthe丘rmshavepaid

=emissioncharge一一forairpollution,38%havepaidt.emissionchargeforabovestandardtt

forwaterpollution,26%tbrnoise&vibration,and17%forindustrialwastes.Since

‖emissioncharge(chargeforquantity)‖isimposedonthequantityregardlessofthe

densityofhazardousmaterials,itisconceivablethattheshareofnrmsthathavepaid

thechargeishigh.The
shareof丘rmsthathavepaidt-emissioncharge(chargefor

quantity)‖ishigherinQingdaoandWeihai,butthatislowerinTianjin.Theshareof

丘rmsthathavepaidemissionchargefornoise&vibrationandindustrialwastesisalso

highinWeihai.

66%ofthe丘rmsareconsideringthat‖emissioncharge(chargeforquantity)‖is

e鮎ctiveforenvironmentalprotection,58%ofthenrmsareconsideringthat''emission

charge(chargefor quantity)for airpo11utioniseflbctive,52%are consideringthat

‖emission chargefor above standard‖ for water pollutionis efhctive,46% are

considering that‖emission charge"for noise&vibrationis effbctive,and45%are

consideringthat‖emissioncharge一一払rindustrialwastesiseflもctive.Itshouldbenoted

thatthis orderis corresponding tothe order ofthe share that has paid ttemission

charge‖ineachcategory.Theshareofnrmsthatareconsideringthat‖emissioncharge

isanefhctive measureforenvironmentalprotectionishighinQingdaoandTianjin.

Furthermore,theshareofnrmsthatareconsideringthat"emissionchargelSeffbctive

exceedstheshareofthe丘rmsthathaveactuallypaidthecharge.

Asfortheproblemsconcerns,38%ofthe丘rmsansweredthat‖thereareno

problems‖in ‖emissionchargeIbrabovestandard‖forwaterpo11ution,and48%also

answeredthat一一noproblems‖in‖emissioncharge(chargeforquantity)"forairpollution
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asis shownin Diagram6.Diagram7shows that22%ofthe nrmsconsidered that

‖chargelbeistoomuch-fin‖emissionchargeforabovestandard'tforwaterpo11ution,and

17%respondedsimilarlyin‖emissioncharge(chargeforquantity)一一forairpo11ution.

10%consideredthatHstandardistoostrict‖in一一emissionchargeforabovestandard‖for

waterpollution,and9%respondedsimilarlyin一一emissioncharge(charge払rquantity)‖

forairpollution.

SubsidvforEnvironmentalProtection

The share ofnrmsthathave received subsidiesfor water po11utionis34%,

fo1lowed27%forairpollution,13%fornoise&vibration,and8%forindustrialwastes.

Theshareof丘rmsthat,havereceivedsubsidiesforwaterandairpollutionisthehighest

in Qingdao,fo1lowed by Hebei,Tianjin,andⅥわihai.Namely,half of the丘rmsin

Qingdaohavereceivedsubsidiesforwaterpollution.Theshareofthe丘rmsthathave

received subsidiesfornoise&vibrationisalsothe highestin Qingdao,Onthe other

hand,thatforindustrialwastesisthehighestinHebei.

71% of丘rms considered that subsidiesfor water po11ution are e鮎ctive.

Similarly,64%consideredthatsubsidiesforairpollutionaree鮎ctive,56%fornoise&

vibration and54%forindustrialwastes.It should be noted t,hat the share of nrms

whichansweredthatsubsidyiseffbctiveexceedstheshareofnrmswhichhaveactually

receivedsubsidiesinordertopromoteenvironmentalprotectionintheir丘rms.Itisalso

interestingtoknowthatthereisonlysmallvariationintheshareof丘rmsthatconsider

thatsubsidyise鮎ctiveamongregionsoramongcategoriesofenvironmentalproblems.

IJOanSfromGovernment,

The share of丘rms that receiveloansfrom governmentis17%for water

po11ution,16%forairpollution,6%fornoise&vibration,and5%forindustrialwastes.

Theemissionchargescollectedbythelocalenvironmentalbureauswerereturnedtothe

丘rmsthatappliedforit.Recently,thisrulewasrevisedandmarketmechanismcameto

beintroduced.Collectedemissionchargeisgoingtoberedeemedto丘nancetheneedfor

environmentalprotectionwhenfirmsappliedforit.Ithasturnedoutthattheshareof

nrmsthathave receivedthisredemptionofpaymentis sti11remaining smallatthis

moment.

The share of丘rms that have usedloansfor water and air pollution from

governmentishighestinQingdao,fo1lowedbyTianjin,Hebei,andWeihai.Theshareof

丘rms thatreceived subsidyfor environmentalprotectionis rough1y equalto thatof

nrmsthathavereceivedloansforthepurposeinTianjin.Ontheotherhand,theshares
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offirmsthathavereceived subsidiesarehigherthanthatusedloansinHebei.This

diffbrence
mightindicate that thereis some regionaldifhrencein the shiftfrom

governmentsubsidytoloanstonnanceforenvironmentalprotection･

Theshareofnrmsthatconsidersthatgovernmentloaniseftbctivetopromote

environmentalprotectionis58%forwaterpollution,54%forairpollution,47%fornoise

&vibration,and 45% forindustrialwastes.Although these ngures arelower

comparedwiththe shareoffirmsthatrespondedthatsubsidyise脆ctivetopromote

environmentalprotection,these丘guresaremuchhigherthantheshareof丘rmsthat

have actually utilized governmentloans for their environmentalprotection.

Furthermore】theshareof丘rmswhichconsiderthatgovernmentloansise脆ctivefor

environmentalprotectionishighinallreg10nS,SOthat,thispolicyiswidelyexpectedto

WOrkbynrms.

TbchnoloどicalTransfer

The share of丘rms that have received some transfers of environmental

technologyremained2-3%.InTianjin,the ngureis12%for technologleStOreduce

waterpo11utionand9%forteclm0logiestoreduceairpollution.Ontheotherhand,the

shareof丘rmsthatconsiderthattransfersoftechnologyareefhctiveis39%(highest

丘gure)forwaterpollutionand34%(lowestngure)forindustrialwastes.Thesehigh

nguresindicatethat丘rmsareexpectingthattranSfbrsofteclm0logycanreducetheir

environmentalproblemsrathere鮎ctively.

Difhrentform other policies,thereislarge regionvariationinthe share of

丘rmswhichconsiderthattransfersofenvironmentalteclmologyiseffbctivemeasures.

Morethan50%offirmsareconsideringthattransfersoftechnologyise脆ctive,butonly

20%in Hebei.Since many丘rms have been exchanging technologies(including

environmentalteclm0logies)withforeigncompaniesinTianjincomparedwithinHebei,

SOthattherecognitionontransfersoftechnologymightbe morecommoninTiaqln

thaninHebei.

MostE鮎ctiveEnvironmentalPolicy

Whatisthe
mostdeniablepolicyfor丘rmstopromotel)energysaving,2)

reductionofwaterpollution,3)reductionofairpollution,Or4)recyclingofindustrial

wastes?

First,25%of丘rms consider that一一subsidy andloansfor hcilitating energy

efhctiveequipmentandR&Dforenergysavingtechnologies',arethemostdesirable

POlicytopromoteenergysavlng.10%ofnrmsnamedt.rationingofenergyconsumption
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(emissionrights)‖,alsolO%considerthat‖educationforenergysaving一,isaneffbctive

policy.InTianjin,丘rmsareemphasizing一.丘nancialassistanceandtechnologytransfer

from abroad.一t Second,34% of丘rms consider that ‖the requirement for three･

SynChronization'一is the mostefhctive policy toreduce water pollution.12%of丘.rms

named tlsubsidyandloansforequipmentandR&Dfortechnologiestoreducewater

pollution.一一Third,37%of丘rmsrepliedthat‖therequirementforthree･SynChronization一一

isthemosteffbctivepolicytoreduceairpo11ution,andll%namedt-emissioncharge:一

Finally,25%of丘rmsansweredt,hat ‖therequirementforthree-SynChronization‖isthe

moste鮎ctivepolicyinordertopromoterecyclingofindustrialwastes,and14%named

一一subsidyforrecyclingindustrialwastes.‖

Itis also noticeable that the share of丘rms that emphasized"subsidyfor

recyclingindustrialwastes"ishighinQingdao,Wherethedisposalofindustrialwastes

hasbeenaseriousproblemforalongtime.

SummarvforE鮎ctiveEnvironmentalPolicies

Many丘rmsareconsideringthat‖therequirementforthree-SynChronizationtt

isthemostefhctivepolicymeasuretoimproveenvironmentalsituationinChina.On

thecontrary,‖emissioncharge,‖oneofthemajoractiveenvironmentalpoliciesinChina,

is not considered as effbctive.Instead of‖emission charge,一一subsidy andloans to

hcilitate environmentalimprovementand transfersofenvironmentaltechnology are

acceptedase脆ctive.

‖Emissioncharge‖hasalonghistoryandawell･Organizedmeasuretopromote

environmentalprotection,andservesasoneofmajorenvironmentalpoliciesinChina.

However,thispolicyisnotconsideredase脆ctivetoreduceenvironmentalproblemsin

thestandpointof丘rms.

7)EnvironmentalPoliciesandEconomicGrowth

Firmsin China doprefer strongerenvironmentalpolicies sincetheybelieve

thatstrictenvironmentalpoliciescancontributetoaccelerateChina.seconomicgrowth

inthefuture.54%oftherespondentsconsiderthat‖Chinashouldhavemorerestrictive

environmentalpolicies,‖38%considerscul･rentSituationissatishctory,andonly2%are

insisting,‖Chinashouldhavelessrestrictiveenvironmentalpolicies.‖Itisnoteasyto

distinguish whether these answers are the nrms-orthe respondents.一Therefore we

interpretthisresultaspeopleinChinaconsiderthatenvironmentalrestrictionsarenot

Sufficientenoughatthismoment.Namely,inHebeiprovincewheretheenvironmental

COntrOlis slightlyless restrictive,the share ofpeople who prefer more restrictive
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environmentalcontrolislargercomparedwithotherregions.

Furthermore】76%ofrespondentsansweredthat一一Chinashouldavoideconomic

growthatanexpenseofenvironment･‖12%areadmittingsomesacri丘ceenvironmentin

ordertoattainrapideconomicgrowth.Onlyl%ofrespondentsareinsistingtohave

rapideconomicgrowthatanexpenseofenvironment.

Asforthee鮎ctofintroducingmorestrictenvironmentalregulations,74%of

respondentsansweredthatintroducingmorestrictenvironmentpoliciescanaccelerate

theeconomicgrowthinthefuture.Ontheotherhand,Only5%considersthatstrict

environmentalpolicyreducestheeconomicgrowth･Manyrespondentsconsiderthat

morestrictenvironmentalpolicycanbringeconomicbene丘tstoChinainthefuture･

79%of respondents answered that more strict environmentalpolicies
can

strengtheninternationalcompetitivenessin thefuture･Only6%considered that

introducingmorestrictenvironmentalpolicieswouldreducethefutureinternational

competitiveness.Itisnoteasytointerpretthisresults,however,ISO standardand

other environmentalrequirementimposed byforeign countries mighthaveinduced

nrmsin Chinatorecognize theimportance ofpromotingmore strictenvironmental

standard.

3.Three-SynChronizationvs.Emissioncharge

Thissectionanalyzesfirms'awarenessconcerningthethree-SynChronization

andemissionchargebymeansoflog-1inearanalysis･ThreedimensionalcrossanalysIS

cancontrolreg10naldi脆rencesandcouldspecifycharacteristicsthatmakeconcerning

thethree-SynChronizationandemissionchargee脆ctiverespectively･

1)Firms'characteristicsthatmakethethree-SynChronizatione鮎ctive

The丘rst two columns of Tableslindicate characteristics that make t,he

three-SynChronizationforwaterandairemissionefhctiverespectively･SOEsandurban

groupenterprisestendtoconsiderthethree-SynChronizationeflbctivecomparedwith

TVEsorprivateenterprises･Firmsthathaveimplementedorareplanningtohave

environmentalprotection measuresfor any ofnoise&vibration,industrialwastes,

water,Orairemissiontendtoconsiderthethree-SynChronizationefkctive･Similarly,

丘rms that have the section for environmental protection tend to consider the

three-SynChronizatione鮎ctive･Notsurprisingly,the丘rmsthathaveimplementedthe

three-SynChronizationtendtojudgethethree･SynChronizationeftbctivecomparedwith

thenrmsthattherequirementhasnotbeenappliedfor･
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2)Firms'characteristicsthatmakeemissionchargeeflbctive

ThelastthreecolumnsofTablesIshowthecharacteristicsthatmakeemission

Charge e鮎ctive.Contrarytothe characteristicsthatmake the three-SynChronization

effbctive!丘rmtypeshavenothingtodowiththeju(短mentontheefhctiveness.Firms

planning toimplement measures for environmentalprotection tend to consider

emission charge eflbctive,but丘rms that had alreadyimplemented measuresfor

environmentalprotection hardly consider emission charge as an e鮎ctive protection

measure.Surprisingly,the nrms that haveimplement′ed measuresforindustrial

WaSteS are denyingthe effbctivenessofthe emission charge.Furthermore,Whether

nrms consider that emission chargeis an e鮎ctive measure for environment,al

PrOteCtion or not does not show any signi丘cant effbct to the evaluationfor t,he

effbctivenessofemissionchargeonindustrialwastes.

3)Thethree-SynChronizationandemissioncharge

Firms'recognitionoftheeffbctivenessofthe three-SynChronizationisclearly

difhrent from that of emission charge.The nrms that hadimplemented the

three-SynChronizationapprovedthee鮎ctivenessoftherequirementanrmatively.On

the other hand,the nrms that had paid emission charge did not approve the

effbctivenessofthecharge.Theemissionchargesystemhasbeenplayingamajorpart

OfChinese environmentalpolicies.EnvironmentalProtection Agency regulates very

details ofthe emission chargeincluding the redeem plan when nrmsimplement

POllutionsuppressingequipment.RegardlessofthisstatusofemissionchargeinChina,

丘rmshavenotgivenafnrmativejudgmenttothis.

Therearesomereasonswhyemissionchargeisnotconsideredasane鮎ctive

policymeasureforenvironmentalprotection.First,thechargeitselfhasnotbeenhigh

enoughtosuppresspollution.Economicburdenofemissionchargehavebeenmitigated

due totheinflationalongthe economicgrowth.Second,emissionchargecouldhave

been treated as a part ofcostfor丘rms.Third,firms considered emission charge

Payment aS the deposit that could be redeemed toinnovate their equipmentfor

environmentalprotectionduetDtheredeemplaninvoIvedinemissionchargescheme.

Fourth,丘rmsoperatinglessthantheirfu11capacityareinincreasingreturnsituation

Canbebenentedbyincreasingtheiroutputwhilepayingemissionchargebecausethey

Canlowertheaveragecostbyincreasingtheirproductionatacostof払rsmalldischarge

Payment.
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4.ProductionE伍_CiencyIncludingEnvironmentforWesternRegions

Thepurposeofthissectionistomeasurethechangeofproductionemciency

including emission ofpollutant by means ofData Envelope Analysis(DEA).Data

COnSistofregionalaveragesofnrm'soutput,WaSteWater,SO2asLHSvariables,and

Capit/alandlaborasRHSvariablesbetween1992and1999.

Diagram8reports emciencyloss by east,Centraland west reglOnS,Where

emciencyloss was calculated under two di鮎rence assumptions,Weak and strong

disposability.Needlesstosay,StrOngdisposabilitymeansthatinputsandoutputscanbe

increasedordecreasedwithoutcostofregulationandweakdisposabilityassumesinput

andoutputadjustmentundercostconstraintsduetoenvironmentalregulations.Dueto

thelimitation ofDEA,We CannOt get absolute estimate ofenciencyloss.We could

Observeonlyrelativepositionofeachprovincefromtheprovincesthathadattainedthe

mostemcientproduction.

Averagee伍ciencylossforeastregionisveryclosetothatofnationalaverage.

Centralregion have been achieving highest efnciencyloss.Efficiencylossfor west

regionhasbeenworstthroughoutthewholeperiod.Ningxia'spositionisshowingthe

lowestemciencyloss.Thisis alittle bittrickyto understand,however thiscouldbe

happenduetothelowGDPlevelproducedinNingxia4.Wecanconcluderathersafe1y

thatproductionefnciencyincludingemissionofpollutantinNingxlaCanremainunity

Simplybecausethelimitednumberofpolluting丘rmsinitsborder.Itismoststrikingto

knowthatemciencylossofthewesternregionwillbeworsenfurtherbyanotherO.1.

TheDEAmighthaverevealedpossibilitythatenvironmentinNingxlaWOuldbeworsen

alonghereconomicdevelopment.Thisconjectureisbasedonthe払ct,thatemciencyof

PrOduction ofother west regionis stillremainedlow compared with other reglOnS.

Therefore!this nndingis sending serious signalto the direction offuture regional

develop血entandenvironmentalpoliciesespeciallyforNingxia.

4Wu,ArayamaandMiyoshi(2002)isshowingthatcapitalaccumulationinNingxiais
behindtoeastandcentralregionsandthatcorrelationbetweencapitalaccumulation

TFPislowercomparedwithotherprovinces.Namely,CaPitalaccumulationdidnot

necessarilyinducetechnologicaltransferaswasobservedinotherprovinces.
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