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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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Chapter5

Pollution,PoliciesandAfEbctingEconomicFactors

inChina'sTbwnshipandⅥ11ageIndustrialEnterprises

KazukiTAKETOSHI†

1.Introduct,ion

TbwnshipandVillageEnterprises(TVEs)havebeenastrongdrivingforceintherapid

economicgrowthinChinasincetheearly1980s,Whenthereformandopeningpolicy

WaSSetfortheChineseeconomy.Ti)WnShipandVillageIndustrialEnterprises(TVIEs)

inparticularproducesome70%ofthetotalvalueaddedofTVEsandhaveplayedan

importantroleinthedevelopmentoftheruralareasinChina.Thetotalgrossoutput

ValueofTVIEsasof1995is5･126trillionyuanandmakesup56%ofthetotalgross

industrialoutputvalueinthecountry.1Thissharewas19%in1985.

With the rapid growth of TVIEs,enVironmentalpollution by TVIEs has

broughtvariousproblems tothe ruralareas･AIso,theirincreasing sharein total

industrialpollutionhasbecomeaseriousproblematthenationallevel.Itisestimated

thatmajorpo11utantsdischargedbyTVIEsreach50%ofthenationaltotalin2000.2

Both the nnancialand technologlCalcapabilities ofmost ofTVIEs are hr

behindthose ofState OwnedIndustrialEnterprises(SOIEs).Thishctmeansthat

most of TVIEs cannot afford toimplement suncient environmentalmeasures.

Recently,theChinesegovernmenthastakenthisproblemseriouslyandenforcedsome

policiesforpollution-generatingTVIEs】aSdescribedlaterinthispaper.However,the

POlicyenforcementandsupervisionbythenationalandlocalgovernmentsdonotreach

asatis払ctorylevel,aSagreatnumberofTVIEsarescatteredinthehugescaleofrural

†KazukiTAKETOSHI,AssociatePro鈷ssor,FacultyofEconomics,St.Andrew's

University.

☆ThischapterisarevisedversionofTaketoshi(2001),Whichwaswrittenwhilethe

authorstayedattheCenterforDevelopmentResearch(ZEF),UniversityofBonn,from
2000to2001.

1ChinaStatisticalYbarbook1996.

2ChinaEnvironmentYt!arbook1996.
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areas.EnvironmentalproblemswillcontinuetobespreadbyTVIEsallovertherural

areasaslongasthecurrentsituationcontinues.

Some researchers have pointed out the seriousness of the environmental

problemscausedbyTVIEs.Vermeer(1998)discussespollutionbyTVIEsasoneofthe

majorenvironmentalconcernsin
China.He mentionsthe di爪cultiesincontrolling

andmonitoringTVIEsbytheStateEnvironmentalProtectionAdministration(SEPA)

becauseofthelimiteddirectinvoIvementofcentralgovernmentinlocaleconomies.Ma

and Ortolano(2000)examine whether the丘)rm Ofownership(state-OWned
or

not)

afhctsthe degree of compliance with environmentalrules,based
on survey data･

However,theirsurveylSreglOnallylimitedandthesamplesizeisrathersmall.

Little comprehensive empiricalresearch exists to date regarding TVIE

environmentalissues,mainlyduetothelackofdata.Theenvironmentaldatareported

intheChinaEnvironmentYbarbookdoesnotincludethedataofmostTVIEs.Theonly

dataonpollutionbyTVIEsthatthegovernmentco11ectsisthatoftheNationalSurvey

of Pollution by TVIEs(NSPT),implementedin1989and1995,Of which some

aggregatedresultsareopentothepublic･

The aimsofthispaperare toempirica11yanalyzeeconomic払ctorsaffbcting

pollutionbyTVIEsinChinaandtodiscussproblemsanddirectionsinenvironmental

policiesfor them.Following an overview ofthe characteristics ofgrowing TVIEs,

po11utionbyTVIEs,andenvironmentalpoliciesforTVIEs,SOmeeCOnOmetricanalyses

areimplementedwiththeprovincialdataoftheNationalSurveyofPollutionbyTVIEs

in1995.Therelationshipsbetweenpollutionintensityandsomeeconomicvariables,

suchascapitalproductivityandinvestmentin払cilitiesofwastewatertreatment,are

examined.

2.PollutionbyTVIEs

TbwnshipandVillageIndustrialEnterprises(TVIEs)inChinacanbedenned

insimpletermsastheindustrialenterprisesestablishedbythepeoplelivinginthe

ruralareas.SomeTVIEsarecollectivelyownedandmanaged,Whileagreaternumber

ofTVIEs
are nowadays privately owned and managed.Althoughmost

TVIEs are

locatedintheirtownsorvillages,SOmeTVIEsinvestinotherareas,OreVeninforeign

countries.

ThemostimportantcharacteristicsofTVIEsaretheirlargenumberandsmall

size.AsshowninTablel,thenumberofStateOwnedIndustrialEnterprises(SOIEs)

wasabout65,000asof1998】WhilethenumberofTVIEswas6,620,000.Theaverage
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number ofemployeesin a TVIEisll,While this numberis421for a SOIE.The

averagevalueaddedofanenterpriseis17,120,000yuanforaSOIEand230,000yuan

foraTVIE･ThesmallsizeofTVIEscorrespondstothelowcapitalintensity.AIso,the

leveloftechnologyandtheeducationlevelofworkersandmanagersareusuallylowin

TVIEs･Theshortageofbothphysicalandhumancapitalleadstothelowproductivity.

ThevalueaddedproductivityoflaborinTVIEsis20,900yuan,Whichisaboutahalfof

thatinSOIEs.

PollutantsdischargedbyTVIEshave beenincreasingata
remarkable rate

Withtheirrapidgrowthformorethantenyears･Forexample!itisestimatedthatthe

WaSteWaterincreasedbya払ctorofl.6andsolidwastesincreasedbyahctorof2.7

from1985to1994.China'sOfficialReportonthe EnvironmentalSituationin19963

estimatedthatSO2(sulfurdioxide)dischargedbyTVIEsaccountsfor28.2%ofthetotal

amount discharged byindustryin Chinain1995.Itis estimated at68.3%for

industrialdust,46.5%for COD(chemicaloxygen demand)and38.6%for solid and

harmfu1wastes.

The most of the seriously polluting TVIEs belong to the fo1lowing18

industries:papermanuhcturing,dyeing,Plating,Chemicals,tanning,StarCh,brewing,

Sugarmanu払cturing,COke,Sulfur,metalre丘ning,merCury;gOld,COalwashing,COal

COnCentrating,Cement,brick,andceramics.4 Theseindustries arecommon asTVIEs

a1loverthecountry.Therawmaterialsfortheseindustriesaresuppliedintherural

areas,andtheprocesslngdegreeisnothigh.

Inparticular,thepapermanuhcturlngindustryexistsinmanyruralareas,

Sincestrawisusedasarawmaterial.Thewastewaterfromthepapermanuhcturing

industrypollutesrivers,1akes and wetlands,andcauses seriousproblemsinmany

regions.AccordingtotheNationalSurveyofPollutionbyTVIEsin1995,TVIEsinthe

paper manuhcturingindustry discharge45%ofallthe wastewaterfrom a1lofthe

SurVeyedTVIEs,andthedischargedCODaccountsfor67%ofthetotalCODfromthe

SurVeyed TVIEs･The brick manuhcturingindustryis also distributedin many

Villages- TheSO2emissionsfromthebrickmanuhcturingindustryareestimatedto

reachmorethanonethirdofthetotalSO2emissionsfromallofthesurveyedTVIEs.5

ThebrickmanuhcturingindustryisamajorsourceofairpollutionamongtheTⅥEs.

In thoseindustriesthat are
major

sources ofpollution by TVIEs,alarge

number ofsma11hctories arelocated alloverthe ruralareas ofChina,aS the raw

3ThisisreportedintheChinaEnvironmentalYbarbook1996.

4ChinaEnvironmentYbarbQOk1995.

5ChinaEnvironmentYbarbook1996.
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materialscanbe suppliedinalmostanyvillage.Thishctmeansthatthepollution

could be generated easilyin any ruralvillage
or township.Thisis a serious

characteristicoftheenvironmentalproblemscausedbyTVIEs.

3.EnvironmentalPoliciesforTVIEs

The"pollutionchargesystem"andthesystemof"thme一号ア刀ChzmLza血3'are

characterizedasthetwomajorenvironmentalpoliciesinChina.Thesepoliciesarealso

appliedtoTVIEs.Agreatdealofliteraturehasintroducedanddiscussedthedetailsof

thesesystems(e.g.,ImuraandKatsuhara,1995;Arayamaet.al.,1997;WangandLiu,

1998;MaandOrtolano,2000;WangandWheeler,2000).0therthanthesepolicies,a

ClosedownpolicyhasbeenenforcedforTVIEs.Thefo1lowing sub-SeCtionsprovide a

briefintroductiontothesepolicies.

3.1Po11utionChargeSystem

China's po11ution charge system was丘rstincludedin the1979 乃QPlbを

R印ublko{CnLT2a価C)血血mental伽tectibnLaw The system requires the

enterprisesthatviolatestandardsonemissionsandeffluenttopayfees.Thefeesare

Chargedforgasemissions,WaSteWater,hazardoussolidwastes,nOise,andradioactive

wastes.Inthecaseofwastewater,thechargeisbasicallycalculatedasfo1lows(%nget

al.,1998;ⅥhngandWheeler,2000):

ろ=町
Cヶーq･

上り･=上｡ノ+軋苫(考<ち)

エヶ=年月･ (ろ>1･)･

C匂is the po11utant concentration of pollutant j dfi-th hcility,Cs)isthe

COnCentrationstandardofpollutantj,andWiisthetotalwastewaterdischargedbyi･th

払cility.Ifthedischarge払ctorPりislessthanthecritical払ctorTJ,theB-Classunitfee

Rlj(<R2,)isappliedandthenxedpaymentLqisadded.IfPゎexceedsTj,theA-Class

unitIbe R2jisadoptedwithoutthe丘xedpayment払ctor.Althoughthe charge Lbis

Calculatedforeachlistedpollutant,the actualpaymentisthegreatestamountofall

thecalculatedlevies.

In addition to the over-Standard charge,Whichis explained above,the

pollutionchargesystemincludesthestandardunit鈷e,Whichiscollectedinproportion
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to the amountofdischarged wastewater,6andfour kindsofpenaltycharges("ゐLLZ･

smal]pゐcei').AIsoimportantly,uPtO80%oftheover-Standardleviescollectedbya

localenvironmentalprotectionbureau(EPB)istobeplacedinalocalpoHutjbncha聯

ALnd Thisfundisavailableasgrantsandlow-interestloanstosubsidizeenterprisesto

investinnewenvironmentalmanagementprojects.Theenterprisesthathavepaidan

over-Standardchargecanborroworbegrantedupto80%ofthe鈷estheypaid.The

rest of the pollution chargefundis used by the EPBforits own environmental

PrOteCtionprojects.

AlthoughTVIEsareincludedinthispollutioncharge system,theamountof

levies collectedfrom TVIEsis notlarge,COmPared withthe magnitude of their

dischargeofpollutants.Forexample,aCCOrdingtoacasestudyonChonqingCityin

SichuanProvince】Whichisoneofthemostseriouslyair-POllutedplacesinChina,1ess

than2%ofTVIEspaidleviesin1992,While89%ofthestateorcityownedenterprises

paidthem(Panayotou,1998).TVIEspaidonly8%ofthetotalleviesco11ectedinthe

city,althoughtheymakeup22%ofthetotalindustrialoutput.Themajorreasonfor

suchinadequateenforcementofthepollutioncharge systemforTVIEs,aSituationis

notexclusive to Chonqing Cityisthe dimcultyofmonitoring andinvestigating the

largenumberofTVIEs･EPBsdonothaveanadequatenumberofstaffsandsuncient

budgettosupervisewidelyscatteredTVIEs.

3.2Three-Synchronizations

"mzee･即ⅥChm血‡tjbni'meanthatthedesign,COnStruCtion,andoperationof

a newindustrialenterprise or an existinghctory thatisexpandingor changlngits

productionprocessmustbesynchronizedwiththedesign,COnStruCtion,andoperation

ofappropriate po11ution abatement hcilities.Before construction ofa new hctory

begins,thelocalEPBmustreviewanenvironmentalimpactstatement(EIS).Without

theapprovaloftheEPB,theenterprisecanreceiveneitherloansnormaterialsupplies･

EPBs are also responsible for supervising actualimplementation ofthe thz?e一

即ⅦChzm7j2atjbnsaftertheirapprovalofEISs.

The policy of three一叩Chmnjhtjbnsis de丘.nedin the19891YIC

血血meロtal月わtec血Law Thispolicyhashada substantialeffbctonpollution

abatement(e.g.,Taketoshiand Arayama,1998).In particular,it has stimulated

investmentinwastewatertreatmenthcilitiesatnew払ctories(MaandOrtolano,2000).

6ThestandardunitfbeisalsoleviedforSO2insomeareas.
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However,many SmallTVIEs seem to escape fromthispolicy.Thelack ofstaffand

budgetsatEPBsmakesthestrictsupervisionofTVIEsdimcult.AlthoughtheChina

Environment Ybarbook1999 reports the rate of enforcement of the three一

旦ア刀ChlWjzatjbnsas95%,andtheapprovalrateas89.9%,thesenguresdonotinclude

themajorityofTVIEs.TheactualrateofenforcementfbrTVIEsisnotclear.

3.3ClosedownPolicy

AstrictenvironmentalpolicyforTVIEsinrecentyearshasbeentoclosedown

Smallhctories.Small払ctories ofTVIEs generally do not take any or sufficient

measures to prevent pollution,and they do not have thefunds toinvestin such

measures,Theclosedownpolicyforcesthemtostopdischargingpollutantsbystopping

PrOduction.In1995,aboutl,200smallruralhctoriesintheHuaiRiverbasin,mOStOf

Whichwerepapermanu払cturinghctories,WereCloseddownbecauseoftheirdischarge

Ofheavilypollutedwastewater.7

Tbe鋤ね(わ日月Cガβe血β伽cem皿gαr由血血I血皿eかねノ伽ねC血

bsue昂releasedin1996,eStablishes that丘fteencategoriesofsmallTVIEsmustbe

Closedandneverreopened.Thosenfteencategories("me錯･β皿aLhi')include:paper

manu払cturing払ctories withannualproduction capacities ofless than5,000tons,

tanneries with annualproduction ofless than30,000equivalent cow hides,dye

払ctorieswithannualproductionoflessthan500tons,andsoon.Asaresultofthis

POlicy;mOrethan60,000meeβ･SmalLshadbeencloseddownasofJanuary1997.8

Itisimportanttonotethatlocalgovernments(atthepre鈷cturelevel)have

beenresponsibleforenforcingtheclosedown.The
samelocalgovernmentshadonly

loosely supervised TVIEsin most areas,bearing the economic bene丘ts oftheir

COntinuationinmind･AIso,SEPAandtheOmceofProsecutionjointlyinvestigatethe

enforcement bylocalgovernment.This closedown policy has been rather strictly

implemented,COmparedwithotherpolicies.Thesmallcostofexecutingthepolicyisa

majorreasonforthise鮎ct.

7Proceedingsofthe4thNationalCon鈷renceforEnvironmentalProtection,P.33.

8ChinaEnvironmentYbarbook1997.
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3.4 0therPolicies

Inadditiontotheclosedownpolicy,SOmeOtherpoliciesforTVIEshavebeen

implementedsince1996.9TheChineseAgriculturalBankhasstoppedloanstoTVIEs

that belong tothe劇eeβSma鵬anditis promotingloans払r adoption ofnew

environmentaltechnologies,emCient utilization of wastes,and preservation and

recovery ofthe ecologicalenvironmentin ruralareas･The Lawofnvmsh函

l地8t,血tezpzjbe昂Whichcameintoe鮎ctin1997,preSCribestherationalutilization

ofnaturalresourcesandenvironmentalprotectionbyTVEs.Thesepolicies,including

theclosedownpolicy,reflectthegrowingconcernofthenationalgovernmentaboutthe

SeriouspollutionbyTVIEs.

4.ResultsoftheNationalSurveyOfPo11utionbyTVIEsin1995

TheChinesegovernmentimplementednationwidesurveysofTⅥEstoobtain

dataontheirpollutionin1989and1995.Inthe1995survey,10aboutl,216,000TVIEs

in allthe provinces,autOnOmOuS districts,and nationalmunicipalities were

investigated with regard to their products,discharged po11utants,enVironmental

measures,pOllutionchargepayments,andsoon.TheNationalSurveyofPollutionby

TVIEs(NSPT)can provide
more comprehensiveinformation than the China

Environment Ybarbook(CEY),Which reports the statistics of only25,000TVIEs.

However,themicro-leveldataofenterpriseshasnotyetbeenreleased･Theaggregated

dataattheprovincia11evelisopentothepublic,Whiletheavailablesurveyeditemsare

limited.

Table2summarizesmajortotalsinNSPT1995,Whicharecomparedwiththe

corresponding valuesin CEY1999.Althoughmore than one mi11ion TVIEs are

surveyed,theymakeuponly16･9%ofalltheTVIEsinthecountry･Thetotalofgross

outputvalueofthesurveyedTVIEsisl,926,000millionyuan･Itsshareis37･6%ofthe

totalgrossoutputvalueofallTVIEs･Theaveragenumberofemployeespersurveyed

TVIEis23.Thisisgreaterthanthevalueofllthatwasmentionedastheaverage

numberofemployeesperTVIEinSection2.Thesenguresindicatethattheaverage

sizeofthesurveyedTVIEsislargerthantheaverageofallTVIEs･Itislikelythat

therewasabiasthatheavilypollutingTVIEswereselectedfortheinvestigation･

9SeetheChinaEnvironmentYbarbook1997forthesepoliciesmentionedbelow.

10NSPT1995wasimplementedin1996basedonthedataasof1995･

-133-



Comparing the reported pollution between NSPT and CEYin Table 2,

dischargedCODinwastewaterinNSPT1995isaboutthreequartersofthatinCEY

1999.Ontheotherhand,thetotalgrossoutputvalueofthe surveyedTVIEsisless

thanhalfofthetotalreportedinCEY1999.DischargedCODpergrossoutputvalue

(e/cinthetable),WhichisdennedasCODintensity,islargerinNSPTthanCEY More

precisely,dischargedCODperunitofwastewater(e/dinthetable)ismuchgreaterin

NSPT,Whiledischargedwastewaterperunitofgrossoutputvalue(d/cinthetable)is

lessinNSPT.The払ctthatTVIEstendtodischargemorepollutedwastewaterwould

bearesultofthelowrateofwastewatertreatment,WhichisalsoindicatedinTable2.

The published reportofNSPT1995includes some comparisons ofpollution

amongindustriesandregions.Importantresultsarethefo1lowing:(1)45%ofthetotal

wastewaterisdischargedbythepapermanuhcturingindustry,(2)50%ofthetotalSO2

isdischargedbythenon-metal-mineralsproducingindustry,and(3)morethanhalfof

totalwastewaterandSO2are dischargedintheeasternprovinces.11Thesehctsare

basically true exceptfor the precise丘gures.Sincethe surveyed TVIEs are not

randomlysampled,WeShouldbecarefu1withthesengures.Duetoasampleselection

bias,thosepercentagesdonotreflectthetruevaluescalculatedfromalltheTVIEsin

thecountry.

5.EconomicFactDrSAl艶ctingPollutionandPolicies

5.1EconomicFactDrSA脆ctingCODIntensity

UsingthedataofNSPT1995,eCOnOmichctorsa鮎ctingpollutionbyTVIEs

areestimatedinthissection.SinceitisthemostseriousformofpollutionbyTVIEs

andmanyofthemtakemeasurestoabateittoagreaterorlesserextent,myStudy

focuses only on the wastewater pollution,and CODintensity(=discharged COD/

industrialoutput)isadoptedasitsindicator.

WangandWheeler(1996)analyzeeconomichctorsofCODintensitywiththe

pooledprovincialdataofCEY Theyconsiderthee鮎ctiverateofpollutioncharge,the

Output SharesofSOIEs andlarge plants,etC.,aSthe explanatoryvariables.Their

resultindicatesthatthee鮎ctiverateofpollutionchargeandtheoutputshareoflarge

PlantsaffbcttheCODintensityattheprovinciallevel.

11Ⅹue(1999)describesmoredetailsoftheseresults.
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WangandWheeler(2000)alsoestimatetheefhctsofeconomichctorsonCOD

andTSP(totalsuspendedparticulates)intensitieswiththefbctory-1eveldata,mOStOf

whichisonSOIEs.Theyshowthatthepollutioncharge,Sizeofenterprise,dummies

forcoastalregion,etC.areSignincanthctorsfbrCODintensity.

Intheirmodels,themarginalabatementcostisequatedtoaunitofpollution

Charge.Inthisapproach,however,therelationshipsbetweenproductiontechnologies,

abatementactivities,anddischargedpollutantsarenotclari丘ed.Forexample,itisnot

Clear howinvestmentin wastewater treatment hcilitiesis effbctivein reduclng

POllution,and howthe pollution chargeis e鮎ctivein promoting suchinvestment.

Sincetheinvestmentinpollutionabatementhcilitiescanbepromotedalsobypolicies

Other than the pollution charge system,SuCh as tbree-mChmnizatjbn$ these

relationshipsareimportantwhenconsideringthepoliciesforTVIEsintotal.

Forthisreason,Iadopta pollutionproduct,ionfunction"approachratherthan

the"marglnalabatementcostfunction"approachtakenbyWangandWheeler,inorder

toinvestigate the economic hctors affbcting CODintensity.In my approach,

dischargedCODisafunctionofoutputandeffortofwastewatertreatmentundersome

technologlCalparameters.Itcanbewrittenasfo1lows:

COβ=′(ア,『,Z) (1)

Where Yis an amount of output,W expresses a degree of effort withregard to

WaSteWatertreatment,andZindicatesavectorofparametersofadoptedtechnologies,

which alsoincludesindustrialand regionalvariables.Equation(1)implies that

difLbrentwaysofproductiondischargedi鮎rentamountsofCODeveniftheamountsof

OutPutarethesame.

AssumingthatdischargedCODisproportionaltooutput,12equation(1)canbe

rewrittenas

CO∂

y =¢(『,Z) (2)

Thus,CODintensitycanbeexpressedasafunctionofeffortwithregardtowastewater

treatmentandtechnologlCalparameters.

Fo1lowingthetheoreticalmodelindicated as
equation(2),SOme eCOnOmic

hctors
of CODintensity at TVIEs areinvestigated by estimating thefo1lowing

regressionmodel.Theexplanationofthevariablesisasbelow.

logCO∂J=A｡+A1log〟ル′+A2log麒P尺∂+A3log翔闇+ち (3)

12Sinceoutputandtechnologicalparametersmightbecorrelated,thisassumptionis

madetoidentifytheeffbctoftechnologlCalparameters.
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COβJ=
dischargedCOD

grossoutputvalue

COⅣis used as the variable ofCODintensity andlog of COMis adopted asthe

dependentvariable.

〃〃･･■'=
investmentinwastewatertreatIT紀ntfacilities

VOlumeofdischargedwastewater

The amount ofinvestmentin wastewater treatment払cilities per unit of

discharged wastewateris used as anindicator ofefhrt with regard to wastewater

treatment･ThenegativesignofA.isexpected･

且P尺D=
grossoutputvalue

Valueof丘xedcapitalinTVIEs

The capitalproductivityis used as a measure
of production technologies.

Highercapitalproductivityimpliesthatmoreefncientorlabor-intensivetechnologies

areadopted.Althoughthelaborproductivitycanbeconsideredasthismeasure,higher

laborproductivityisclearly
achievedbyhighercapitalintensity,Whichiscorrelated

Withtheinvestmentin wastewater treatment払cilities.The capitalproductivityis

usedheretoavoidthisproblem.

PaPerprOductionini-PrOVince

以PE尺=
totalpaperproductioninallprovinces

grossoutputvalueini-PrOVince

totalgrossoutputvalueinallprovinces

Asdiscussed before,PaPer manu払cturlng TVIEs tend to discharge more

pollutedwastewater.Sincethedatausedhereisaggregatedattheprovinciallevel,a

Shareofthepapermanuhcturingindustryshouldbeusedinsteadofadummyvariable

inthe factory-1eveldata.However,NSPT does notinvestigate the value ofpaper

production,Onlytheamountofpaperproduction.Hence,arelativeshareiscalculated

Withtheshareofgrossoutputvalue.

CllSanindependentlyandidenticallydistributederrorterm･Itisassumed

thatneither elnOr any Ofthe other error termsinthe equations estimatedin this

sectionarecorrelatedtoeachotJher.

Theregressionequation(3)isestimatedbyOLSwiththeprovincialdataof

NSPT1995.The number of observationsis30,eXCluding the Tibet autonomous

district.13 MeansandstandarddeviationsofthevariablesareshowninTable3.

Theestimatedcoefficientsarepresentedinequation(4)below.14

13ThenumberofsurveyedTVIEsinTibetisonly丘ve.

14t-Valuesareinparentheses.**and*denotethesignincanceofcoefficientsat5%
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logCOβJ=-12･20-0･444**logガ仰′-0･558*logぷP尺β

(-44.8)(一3.44) (-1.86)

+0･301**log朋闇+ち

(3.25) 月
=0.601

(4)

WecanseethatthecoemcientofinvestmentJinwastewaterhcilities(relative

to discharged
wastewater)is negative and significant.This result con丘.rms that

investmentinwastewatertreatmentfhcilitiesreducesCODintensity.Sincethemodel

takes thelog-logform,the estimated coemcients can beinterpreted as elasticities.

Thatis,al%increasein the relativeinvestmentin wastewater treatmentfacilities

decreasesCODintensitybyO.444%attheprovinciallevel.

ThenegativecoencientofthecapitlalproductivitymeansthatCODintensity

islower as the capitalproductivityishigher.We canconsider tworeasonsfor this

result.Highercapitalproductivitymaybeobservedinlabor-intensivelightindustries.

In this case,the amount of discharged COD could below asthe nature of such

industries.Ontheotherhand,itmaybetheresultofefncienttechnologies,Whichcan

achievelowCODintensity.Thesetwohctorscanbeobservedsimultaneously.

The estimated coefncient ofthe relative share ofthe paper manufacturing

industryispositiveandhighlysignincant.ItmeansthatCODintensityindischarged

wastewateris at a highlevelin the provinces where the relative share ofpaper

productionbyTVIEsislarge.Clearly,papermanuhcturingTVIEsare asignincant

SOurCeOfwaterpollution.

5.2E脆ctofPo11utionChargeonInvestmentin%terPollutionAbatement

In equation(4),itwas connrmed thatinvestmentin wastewater treatment

hcilities reduces CODintensity.The next question raised hereis whether the

pollutionchargesystempromotestheinvestmentinwaterpo11utionabatement･Since

anamountofpo11utionchargepaymentissimplyexpressedasaproductofaunitrate

ofcharge(rt)and a dischargedvolume ofover-Standard wastewater(S),Whichis
a

functionofinvestmentinwaterpollutionabatement(I),investmentinwaterpollution

andlO%1evelrespectively.Thesenotesalsoapplytotheexpressionofotherestimated

equationsinthispaper.
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abatementisdeterminedsoastDminimizethesummationofpollutionchargepayment

andinvestmentinwaterpollutionabatement,

∑β闇(J,0)+J,∂∫/甜<0,∂2∫/甜2>0 (5)

whereoisavectorofothervariablesa鮎ctingthevolumeofover-Standardwastewater,

whichinclude amount ofproduction,teChnologicalparameters,and totalvolume of

wastewater,andOlisthediscount払ctorofthevalueini-thyearaftertheinvestment

is made.From the nrst order condition to minimize equation(5),We
Can get an

Optimuminvestmentasafunctionofr[,OandO,undertheassumptionofthepositive

SeCOndderivativeofSwithrespecttoI,

J=g(γ,0,β) (6)

Itisaruleofthepollutionchargesystemthattheunitrateofpo11utioncharge

(t)-muStbethesameforallenterprisesandprovinces.1515Ifthisisactuallytrue,We

CannOtObservetheeffbctofr[OnINVinourcross-SeCtionaldata.However,anaCtual

rate ofpollutioncharge thatis calculated as a paid amountofcharge divided by a

discharged volume of over-Standard wastewater varies among provinces and even

払ctories(WangandWheeler,1996,2000).16 Thishctimpliesthatthe e鮎ctofan

actualrateofpollutioncharge(t)ontheinvestmentinwastewatertreatmentfacilities

(Ⅰ)canbeestimatedbyusingtinsteadofr[inequation(6).

Thus,anempiricalmodelofequation(6)isspecinedasfo1lows:

log上Ⅳγ=A｡+β21log肌+β22logP∂『+ど2

PaymentOfpollutionlevyx

且尺Pエ=

OVer-StandardwastewateTlevy

COllectedintheprovince

totalamountofpollutionlevy

COllectedintheprovince

dischargedwastewateT-treatedwastewater

Wang
andWheeler(1996)denne

an eabctive rate ofpollution charge as a

PaymentOfchargeperunitofover-Standardeffluent.However,SinceNSPTdoesnot

reportthevolumeofover-Standardeffluent,"treatedwastewater"isusedhereinstead

Ofthe dischargedwastewaterthatmeetsthe standard.AIso,the amountofcharge

reportedinNSPTincludestheleviesforairpollutionandothers.Therefore,theshare

Ofthe totalover-Standard wastewater chargeinthe totalchargeineachprovinceis

15Localstandardsinpollutantsandtheunitrateofpollutionchargeareadoptedin

OnlyafewregionssuchasShanghaiandBeijing(｢ねngetal.,1998).
16AsshowninSection3-1,theunitrateofpollutionchargeisdiffbrentforeach

POllutant.Thevariationofactualunitrateinaggregatedataincludesthiseftbct.
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applied to calculate the amount of over-Standard wastewater charge paid bythe

SurVeyedTVIEsinthe province.ERPLdennedbythe aboveformulaisusedasthe

effbctiverateofpollutionchargeinthisstudy,Wherebyitcontainssomeerrorsdueto

thoseapproximations.

PβIア=
totaloutputvalueofsurveyedTVIEs

VOlumeofdischargedwastewater

As explained above,the amount of production and the totalvolume of

wastewatJer WOuld be associatJed with the volume of over-Standard wastewater.

Therefore!t,hese variables might a脆ct theinvestment,in wastewater treatment

facilities.Sincetheinvestmentisadjustedbythevolumeofdischargedwastewaterin

thismodel,the totaloutputvalueofsurveyedTVIEs,Whichisaproxyofamountof

production,is also adjusted bythe same
variable andincludedin the regression

equation as the output value per discharged wastJeWater.Means and standard

deviationsarealsoshowninTable3.

Theestimatedequationis:

logムⅤ｢=0･852+0･899*log且凡軋+0･181logPβ『+g3

(0.80)(7.58) (1.23)

(8)

月
=0.834

We canconclude thatthe e鮎ctive rate ofpollutioncharge has a signi丘cant

correlationwithtJheinvestmentinwastewat,ertreatment,払cilities.Ifthee恥ctiverate

Ofpo11utionchargeisincreased,TVIEshavemoreincentivetosavepollutioncharge.

Thisincentivepromotestheinvestmentinpollutionabatement,andhencedischarged

POllutantsarereduced.Itimpliesthatthemarginalabatementcostcurveisdownward

Slopingaspollutionincreases.Sincethemodeldoesnottakeaccountofthee鮎ctsof

Otherregulatorypoliciesthatmightbeassociatedwithpollutionlevies,theexacte脆ct

Ofanincreaseinthee鮎ctiverateofpollutionchargeisnotestimated.However,the

result connrmsthat stricter enforcement ofthe pollution charge systemfor TVIEs

WOuldreducethedischargeofpollutants.

Theestimatedcoencientoftheoutputvalueperdischargedwastewaterisnot

Signi丘cant. Theinvestmentin wastewater treatment facilitiesis determined

independently ofthe value ofoutput aslong asthey are
adjusted

by the volume of

WaSteWater.Therefore,WeCan SaythatTVIEsinthepapermanu払cturingindustry,

Whichproducelowoutputvaluecomparedtothevolumeofdischargedwastewater,do
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notinvest especially more orless than thosein otherin(lustries.The ef払rt of

invest皿entin water pollution abatementlbcilit,iesis notrelate(lto the propertiesof

industriesbutwiththeenforcementofenvironmentalpoliciesforTVIEs.

5.3Determinantsoft,heE脆ctiveRateofPollutionCharge

AsshowninTable3,theeffbctiveratノeOfpollutionchargepaidbythesurveyed

TVIEsvariesgreatly amongthe provinces.The e鮎ctive rate ofpollutionchargeis

COnSi(1eredtobedeterminedbyanumberoffactors,SuChasdegreeofenforcementof

the pollution charge system,abilitノy t/O mOnit′OrpOllutant′Sin each province,Size and

pro丘tability of each enterprise,and type ofindustry.Ⅵねng andWheeler(2000)

estimate amodeltodeterminethe effbctive rate ofpollutioncharge bythose hctors.

Theyrevealthattheeffbctiverateofwaterpo11utionchargeisresponsivetoregional

CODdischargeconcentration,anenterprise'spro丘tability,OWnerShip,Size andageof

plant,andsomeindustJrialdummies.

Inthispaper,thefo1lowingmodelisestimatedt′Oinvestlgatedeterminantsof

thee恥ctiverateofwaterpollutionchargefbrTVIEs.

log肌=β3｡+β31Pβr+β32logC上月+A3〃ⅣC+ど3 (9)

P∂r=
totaloutputvalueofsurveyedTVIEs

numberofsurveyedTVIEs

WangandWheeler(2000)showthattheeffbctiveratJeOfpollutionchargeis

highforlargeplants,uSinga dummyvariablein their hctory-1eveldata.Sincethe

PrOVincialdataisusedinthispaper,the averageoutputvalueper surveyedTVIEis

employedtorepresentthesizeofTVIEsineachprovince.

〔ニエ月=
Valueof丘xedcapital

numberofemployees

The capital-1abor ratio represents theindustrialstructure ofTVIEsin each

PrOVince.Heavyindustrieshavehighercapltal-1aborratiosandlight･industrieshave

lowerones,Iftheeffbctiverateofpollutionchargeisrelatedtotheindustrialstructure,

theestimatedcoemcientofthisvariablewillbesigni丘cant.

PmC=PerCaPltaincomeinruralhouseholds

The effbctive rate ofpollution charge might be correlated withthelevelof

income.Asincomelevelrises,peOPlewi11demandabetterenvironment,andtheyare

moreconcernedaboutenvironmentintheirneighborhood.Thisputspressureonlocal

governments to enforce environmentalpolicies more strictly.Thus the estimated

COefncientisexpectedtobepositive.ThedatafbrthisvariablecomesfromtheRural
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Socio-EconomicSurveyasof1997,WhichisreportedintheChinaStatisticalYbarbook

1999.17

Theestimatedequationis:

log且尺軋=-10･59伸一0･217logPβr+0･969*log(ユ月

(-3.37)(一1.12) (2.64)

(10)

+1･095坤log凸ⅣC+ど4

(2.30) 月 =0.420

The estimated coefncients ofcapital-1abor ratio and per capitaincome are

positive and signi丘cant.Thee鮎ctiverate ofpollutionchargeishigherinprovinces

Where thereisahigh densityofheavyindustriesandpercapita netincome ofrural

householdsis high.AsWang
andWheeler(1996)describe,in moreindustrialized

regions,Whereanadvantageofagglomerationeconomieshasalreadybeengained,the

governmentmightbelessconcerned abouttheimpactofstricterenforcementofthe

pollutionchargesystem.Alsointhoseregions,aSImentioned,peOPleathigherincome

levelaremoreconcernedabouttheenvironment.Theestimatedsigni丘cantcoemcients

areconsideredtorepresentthesee鮎cts.

From thepositive signi丘cantcoencientofthe capital-1abor ratio,We CannOt

COnClude whetherit standsfor a di鮎rencein the e鮎ctive rate ofpollution charge

betweenheavyindustries andlightindustriesor the effbctofeconomic development

Stated above,because the datais aggregated at the provinciallevel.However,the

estimated modelimplies that diffbrentcapital-1abor ratioslead to difhrente鮎ctive

ratesofpollutioncharge even atthe sameincomelevel.Thisresult suggests some

diffbrenceinthee鮎ctiverateofpollutionchargeamongindustries.18

0utputvalueperenterprisedoesnothaveasigni丘cantcoefficient.Thesizeof

TVIEisnotrelatedtotheeffbctiverateofpollutionchargeaslongasattheprovincia1

1evel,although microleveldata reveals higher ratesforlarge plants(Ⅵねng and

Wheeler,2000).

A slightlylow adjusted
R-Squareindicatesthat some other hctors exist to

explainthedifhrenceintheefEbctiverateofpollutioncharge.Onepossible払ctoris

ownershipofTVIEs(collectiveorprivate).SincethepublisheddataofNSPTdoesnot

17ThereasonthatIadoptthedataasof1997isthatthedataasof1996andbefore

doesnotincludeChongqing,Whichbecameanationalmunicipalityin1997.

18ⅥねngandWheeler(2000)showthattheeffbctiverateofpollutionchargeis

Signi丘cantlyhigherinsomeindustries,SuChaspetrol,buildingandpaperindustries,

withtheirmicroleveldata.
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reportanyinformation ofthe ownership,my mOdelhas no variablefor this･The

relationshipbetweenenforcementofpollutionchargeorotherenvironmentalpolicies

andownershipwillbediscussedinthelastsectionofthispaper･

6.ConcludingRemarks

In this paper,eCOnOmetric analyses ofthe provincialdata of NSPT were

performed to analyze the economic factors aftbcting pollution by TVIEs,Whichis

estimated atnearlyhalfofChina's totalmajorindustrialpollution･The estimated

equations providedthefo1lowing results.First,CODintensityis
decreased by

investmentin wastewater treatment facilities.Second,higher capitalproductivity

leadstolowerCODintensity.Third,papermanu払cturingTVIEsdischargeefnuent

withsigni丘cantlyhigherCODintensity.Fourth,investmentinwastewatertreatment

facilitieshas a signincantassociation withthe efLbctive rate ofthe water pollution

charge.Thatis,intheprovinceswherethisenvironmentalpolicyisstrictlyen丘)rCed,

TVIEsinvestmoreinpo11ution abatementhcilities.Fifth,the e脆ctive rate ofthe

pollutionchargeishigherintheprovinceswherepercapitaincomeofruralhouseholds

ishighandTVIEsaremorecapitalintensive.

Theregressionresultshowsthatstricterenforcementofthepollutioncharge

systemleadstomoreinvestmentinpollutionabatementfacilities.Eventhoughthe

realimpactofraisingane脆ctiverateofthepollutionchargeonpollutionintensityis

notclear,becauseitmaybecorrelatedwithth占degreeofenforcementofothervisible

orinvisible direct regulations,it willcertainly have some positive e鮎ctif

environmentalpoliciesareimplementedmorestrictly.

Then,Whatmakestheefhctiverateofpollutionchargesodifferentamongthe

PrOVinces?Althoughmystudyshowsafewvariablesexplainingtheregionaldiflbrence

inthee脆ctiverateofpollutioncharge,itdoesnotsuccessfu11yclarifysomereasons

that could make the di鮎rence.One possiblelhctoris that EPBs'policyis not

independentoflocaleconomicinterests.Asmanyauthorshavementioned(e.g.,Oi,

1995),localgovernmentstendtoseektheireconomicbene丘tsthroughtheirTVIEsin

the processofdecentralizationofthe Chinese economy.Especia11yinrelativelyless

developedruralareas,mOreTVIEsarecollectivelyowned.Inthoseareas,itisoften

dincultforEPBstDenforcestrictpoliciesindependentlyoflocalauthorities'economic

interests,becauselocalEPBsdependonthelocalgovernmentsfortheirbudgets.In

COntraSt,in more developed areas where mostofTVIEs are privately owned,EPBs'

POliciescanbestrict.
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People's awareness and complaints certainly are another factorinfluenclng

diffbrencesinthedegreeofenvironmentalpolicyenforcement.Theseareexpectedto

havearelationshipwiththelevelofincome,education,andalsoprivatization.Ifany

enterprisesarecollectivelyownedinatownship,PeOPletherewillhesitatetocomplain

about pollution by those enterprises,because allresidents arein one economic

COmmunity.However,the more enterprises are privately owned and managed,the

morecomplaintsaboutpollutionmaybeexpressed.PeopleworkingforaprivateTVIE

havediffbrentinterestsfromthoseofotherprivateTVIEs'workersoreventheirown

employer.

Therefore,mOre Privatization could have a positive e鮎ct on strong

enforcement of environmentalpoliciesfor TVIEs,19while decentralization of the

Chineseeconomyhasbeenspreadingenvironmentalpollutionovertheruralareas,aS

pointedoutabove.Localgovernmentsshouldnolongerbeleadingplayersbutbecome

managersofframeworkconditionsandpublicgoodsinthe Chineseeconomy,Whichis

becominglnCreaSlnglymarket-0riented.

Theimport,anttaSksoflocalgovernmentinpreventingfurtherenvironmental

deteriorationintheruralareasaretosuperviseTVIEsandtohelpthemtoimplement

environmentalmeasures.LocalgovernmentshavetoregulateTVIEsstrictlyregarding

POllutant discharge,and at,the same time they should make publicloans for

environmentalmeasurements easily accessible to TVIEs and provide environmental

education and training for managers and workers of TVIEs.Of course,local

governments alone cannotbe burdened withthese tasks.The nationalgovernment

must back them up. AIso,internationalcooperation,eSPeCially"inter-local-

governmental"assistance wi11beimportantin this neld of environmental

management.20
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TablelBasicStatisticsofTVIEsandSOIEs

TVIEs SOIEs

仙
㈲
い
〓
日
日

NumberofEnterprises

NumberofEmployees

lもtJalⅥ11ueAdded

a

a

b

(millionyuan)

(person)

(yuan)

6,620,000

73,342,000

1,553,030

11

235,000

20,900

64,700

27,210,000

1,107,690

421

17,120,000

40,700

Source:ChinaStatisticalYbarbook1999
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Table2StatisticsofPollutionReportedinNSPTandCEY

NSPT CEYl

(1995) (1998)
Numberof:

(a) SurveyedEnterprises

(b) Employees

b/a

TbtalAmountof:

(c) GrossOutputⅥ1lue

(d) W由tewater

TreatedWastewater

C

C

d

C

fl

C

は
伯
㈲

㈲
ぃ
が
如
H
か
い

(person)

(millionyuan)

(tJhousandton)

(thousandton)
InvestmentinWastewaterTreatmentFacilities2

CODinW衰tewater

ExhaustedGas

SO2inExhaustedGas

DischargedSoot

DisposedSolidWastes3

PollutionChargePayment

(thousandyuan)

(ton)
(millioncubicmeter)

(ton)

(ton)

(thousandton)
(thousandyuan)

(ton/millionyuan)

(ton/thousandyuan)
(1/1000)

(cubicmeter/yuan)

(ton/mi11ioncubicmeter)

(1/1000)

1,216,018 74,101

27,524,131 り

22.63 ?

1,926,039 4,259,137

5,908,308 20,046,580

2,367,608 27,727,056

5,611,376 7,167,940

6,112,800 8,006,094

2,804,698 12,120,300

4,411,227 15,944,432

8,495,245 11,785,377

175,841 70,482

617,477 4,901,919

3.17 1.88

3.07 4.71

1.03 0.40

1.46 2.85

1.57 1.32

0.32 1.15

Notes:

1)Thedataasof1998inthecolumnofCEYisreportedintheChinaEnvironmental

Ybarbook1999.

2)Investmentin wastewater treatment払cilitiesreportedin CEYisthe amountof

investmentinthehcilitiesofwhichconstructionwascompletedin1998.The丘gurein

NSPTwouldbethetotalamountofpastinvestment.

3)TheamountofdisposedsolidwastesinCEYdoesnotincludetemporarilystocked

wastes.ThisisunclearintheNSPT.
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Table3 MeansandStandardDeviationsoftheVariables

Ⅵ1riables De丘nitionsandUnits Means Standard

Deviations

KPRD

PAPER

CODIntensity (ton/millionyuan)

RelatJiveInvestmentin W由tewatJerTreatJment

Facilities (yuan/ton)

CapitalProductivity (yuan/yuan)

Relative Share of Paper Manu払cturing

Industry

Ⅵ11ueofFixedCapital (millionyuan)

NumberofEmployeesinTVIEs (person)

GrossOutputⅥ11ueperDischarged

Ⅵbstewater (yuan/ton)

GrossOutputⅥ11ueperTⅥE(mi11ionyuan)

Capital-LaborRatio(thousandyuan/person)

PerCapitaNetIncomeofRuralHouseholds

4.948 4.709

0.962 0.881

2.477 0.767

1.389 1.679

23,088 28,245

917,351 860,749

353.8 239.0

2.673 4.296

24.46 13.49

2,222 923
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