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AbStract

Nationallandsareclassifiablebytheirusageintosourceareasandsinkareas、
Urbanareasareenvironmentallydependentonthelanduseofruralareas・The

conceptofenvironmentalbalanceprovidesakeyperspective・Urbanand
regionalplanningincludinglanduseplanningbascdo￥thatconceptcanaddress
envlronmentalproblemscomprehensively・Inrecentyears,basedontheconccpt
oftheenvironmentalbalance,Ujiharaetal､proposedanintelTegionaltrading

systemofenvironmentalloadingusingccologicalfbotprint・Thesystemis
designedtoconductinterregionaltradingbasedonurbanandregionalplanning・
Byprovidingincentives，thcsystemisanticipatedasamodeofsecurmg
financialresourcestopromotemeasuresfbrimprovementoftheenvironmental
balancevoluntarily、However，toconsiderintroductionofthesystem
specifically,itisnecessalytoexaminewhetherthesystemprovidesastructureto
improvetheenVironmentalbalancefiromtheperspectiveofsecuringfinancial
resourcesfbrurbanandregionalplanning､Thisstudyproposedamechanismfbr
securingfinancialresourcesbasedonaninterregionalcapandtradesystcmusing
EF,Thestudyexploredfiltureprospectsofthesystemtoexamineeffbctson
financialresourcesfbrurbanandregionalplanning・Rcsultsoflhoscanalyscs
showthattradingpricesrelatedwithinterregionalcapandtradcsyStemsusmg
EFarehighlyinfluentialfbrfinancialresourcesintendedfbrurbanandregional
plannin9.Ｔｈｅcasestudydemonstratedthepossibilitythatimplementationcosts
a1℃coveredbythetradingpnce,eveniflarge-scalemeasuresthatdrastically
refbrmtheregionalstructureareimplemented．
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１１【ntroduction

Inrecentyears，theintemationalandinterregionalemissionstradingof
envlronmentａｌｌｏａｄｓｈａｓｂｅｅｎｉｍｐｌｅｍｅｎｔｅｄａｓａｃｏuntermeasureagainst
worseningglobalwarming・Typicalemissionstradingsystemsarcintemational
emissionstradingestablishedundertheKyotoProtocolandtheEU-ETSbeing
conductedinEUcountries・Theintendedenvironmentalloadsofthosesystems

arerestrictedto印eenhousegasesbecausethesystemshavebccnconductcd
specificallytomitigateglObalwarmjng・However，glObalenvironmental
problemsbecamediversified,Itisnecessarytoimplementmeasureｓｆｔoma
broadperspectivetoaddlessthoseotherproblemsaswellasgreenhousegases、
Nationallandsareclassifiablebytheirusageintosourceareas（carbon
dioxideemissionsandfbodconsumptioninurbanareas)andsinkareas(nature
absorbsenvironmentalloadsinrurala礎as).Urbanareasareenvimnmentally
dependentonthelanduseofruralareas・Theconceptofenvironmentalbalance
providesakeyperspcctive・Ｕｒｂａｎａｎｄｌ巳gionalplanningincIudinglanduse
plalmingbasedonthatconceptcanaddressenvironmentalproblems
comprehensively・Ｉｎｆｌｃｔ,thePanelonlnfiFastructureDevelopment，heldunder
theauspicesoftheMinistryofLand,Infi･astructure,TransportandTourismin
Japan，firstdescribedthestructurefbrrealizingeffectiveutilizationofurban

aI℃asandpreservationofthenaturalenvhfonmentinsuburbanareasbytradingof
mutuallanduse[1]．

TheEcolOgicalFootprint（EF）developedbyWackemagelandReeshas
attractedworldwideattentionovertheyears[2].TheEFcanrepresentdi舵rent
environmentalloadssuchascarbondioxideemissionsandfbodconsumption
comprehensivelyonanarealbasis・Moreover,thisindicatorcanIeprcscntthe
intra-regionalrelationbetweenenvironmentalcapacity(fbrcsts,farmIand,etc.）
andenvironmentalloading.Itenablesestimationoftheenvlronmentalbalance

firomtheviewpointoflimitedearthresources・Inrecentyears，basedonthe
conceptoftheenvironmentalbalance,Ujiharaetal.[3]proposedaninterregional
tradingsystemofenvironmentalloadingusingEF,Thesystemisdesignedto
conductinterrBgionaltradingbasedonurbanandregionalplanning・By
pmvidingincentives，thesystemisanticipatedasamodeofsecuringfinancial
resouIcestopromotemeasuresfbrimprovementoftheenvironmentalbalance

voluntarily・Ｔｈｅｓｙｓｔｅｍｉｓｂｅｉｎｇｄｉｓｃｕｓｓｅｄａｓａｎｅ筋cienttoolfbrgrowth
strategiesinthePanelonInfiFastructureDevelopmentdescribedabove・Itisa
breakthroughmovethatraisesthefeasibilityofthissystem・However，to
considerintroductionofthesystemSpecifically，itisnecessalytoexamine
whetherthesystemprovidesastructuretoimprovetheenvimnmentalbalance
ftomtheperspectiveofsecuringfinancialresourcesfbrurbanandregional
planning・

ThisreportofourstudyeXplainsaninterregionalcapandtradesystemusing
EFdevelopedbyUjiharaetal.［3]；itprOposesastructuretoimprovethe
enwronmentalbalancebasedonthesystem・BasedonIhestructure,thestudy
exploIEsfUtureprospectsofthesystemtoexaminctheeffectonfinancial
resourcesfbrurbanandregionalplaIming．
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1.1Previousstudies

TheEFindicatorwasdevelopedbyWackemageIandReesintheearlyl990s
[3]・Theindicatorhasbeencalculatedatvariousscalessuchasnational[3-6]and
regionallevels[7-11]､Moreover,meanstoimprovetheEFvaluehavebeen
studiedffomthestandpointofurbanandregionalplanning[12-16]．
ＴｈｅＥFcanrevcallandareasthatdependonotherregionsbycomparingthe
environmentalCapacityinacountryorrCgion,AnderssonandLindroth［17］
quantitativelydescribedlandresoumedependencyoftradeusingEF・They
examinedissuesintradefifomasustainabilitystandpoint・

Recently，specificalIyregardinglandresou１℃edePendency，CapandTlnde
systemsusingEFhavebeendevelopedbyUjiharaetal.[3]andOhletaI.[18]・
ThesystemdevelopedbyOhletal.［１８］isdesignedtotradeintemational
environmentalloadsconstitutingdiffbmfences丘omtheglobalaverageof
environmentalcapacitｙ(L8ghaperperson).Theawarenessoftheproblemsis
thesameasthatofthesystemdevelopedbyUjiharaetal.[3],butthesystcm
developedbyOhletal．［18］isnotdesignedasanapproachtowardlhe
improvementofenvironmentalbalanceinregionsbasedonurbanandregional
planning．

1.2InterregionalcapandtradesySteｍｕｓｉｎｇＥＦ

ThissectionexplainstheinterregionalcapandtradesystemusmgBFdeveloped
byUjiharaetaL［3]､TheexplanationpresentsafifameworkthatisusefUlfbr
establishingnationallandusefbrabalancedenvironment．

1.2.1Whatistheinterregionalcapandtradesystemusinganecological
fbO叩rint？

TablelprBsentsthecontentsoftheintenTegionalcapandtradesystemusingan
EcologicalFootprint.

1.2.2Frameworktowardnationallandusefbrabalancedenvironment

BasedonaninterregionalcapandtradesystemusingtheEFindicator,this

chapterplesentsanewftameworkintendedfbrnationallandusefbrabalanced
environment・Figurelportraystheftamewolk．
'）First,theEFisintroducedintothemasterplanfbrdecidingthefUture
guidelinesfbrlanduse・ＴｈｅｕｓｅｏｆＥＦｅｎａｂｌｅｓｔｈｅｌｏｃａｌｇｏｖｅｍmentto
reassesslanduseinaregionbasedontheenvironmentalbalance、
2）Second，ｂａｓｅｄｏｎｒｅｓｕｌｔｓｏｆｌ)，ｔｈｅlocaIgovemmentdiscussesand
implementsland-usemeasuressuchasUrbanCompactionandLand
Recycling,fbrimprovingtheenvironmentalbalance､Ｂｏｔｈｌ）ａｎｄ２)shall
establishafbundationfbrparticipationinaninterregionalcapandtrade
systematthenationallevｅｌｗｉｔｈｏｕｔｔｈｅｎｅｅｄｆｂｒｎｅｗｃalculationsof
envimnmentalloads、

3）Finally,"InterregionalCapandTrade"mustbuildabankingsystemfbr
managingnecessaryinfbrmationsuchaslheenvironmentalloadexcessratio‘‘r'’
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Environment

load

ThissystemtargetslheEFvaluebasedontheenvironmcntalload

generatedduringthedailylifもactivitiesofresidents（theEFvaluR9
associatedwithresidentialconsumption)inaregion・Theenvironmental
IOadgeneratedbyurbanaCtivityoutsidesuch嘘gions，suChasthe
indUstrialandservice-relatedload，isnotincludedinthiscalculation．

Comparedwithenvironmentalmeasuresaimedatindustrialandservice
Rec血、…nresaimedattheactivitiesofresidentsareinsufficient．

n6adingprice ･Land-rent-basedtradingprice
Thismethodcalculatesthetradmgpricebycolwcrtingitintoatrading

prlceusmg[helandrent．

･ＣＯ２tradingprice-basedtmdingprice
ThismethodcalculatesthetradingｐｒｉｃｅｆｂｒＣＯ２ａｂｓｏＩｐｔｉｏｎｐｅｒｕｎｉｔｏｆ
fbrestareausingexistingCO2txadingprlces．
ｨRee2chanterfbrmoreinfbrmationrclatcdtothecalculationmethods）

Participants LocalgovemmentsdrawingupamasteｒｐｌａｎｔｏｄｅｃｉｄｅｔｈｅｆＵｔｕｒＢ
dirBctionoflanduseplanninE．

Ｃaｐ

(Envimnmental
loadlimit）

TheenvironmentaibalanceineachregionisevalUatedusingthe
envlronmentalloadexcessratior・Theenvironmentalloadexcessmtioｉｎ

●

虚glon""'('ﾉt)isdefinedasfbllows．

ｒ
』
研
一
記

一
一

彫よ:EFinregion‘､だ，(ha）
ECA:Environmentalcapacity(EC)inrcgion"た，'(ha）

Theenvironmentalcapacity（EC）isexpnessedasanareaofland
necessarytoabsorbeachcomponentｉｎｔｈｅＥＥｓｕｃｈａｓｔｈｅａｃｔｕａｌ
farmlanda』･eainataIgetarea．

Next,thereductiongoal(cap)oftheenvironmemalloadexcessratiｏ
ofthewholecountrylssettorealizenationallandusefbrabalanced

environment・Inaddition,theinitialallocationofeachregionisthesame
asthecap(α)ofthewholecountryDependiI1gonthesituation,acapis
premisedonchangC・Specificallybacapisestablishedasafirststeploan
achievablegoal，Subsequentlybthecapistightcnedwithincentivesby
localgovemments・Thiswillenablelocalgovemmentstoaddress
envlronmentalimprovementvoluntarilyb
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ratioareimplementedinrespectiveregions・Similarlytoexistingcapnnd
tmdeSystems,theinteIregionalcapandtradcsystcmcnablesrcduction
oftheactualexcessIatiointhe配Rionwithouttradin煙．
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andthesituationof･measuresinvariousregions,Thisbankingsystemenables

interregionaltradingoffbotprintsinnationalareas:Furthermojre,acap-the
LimitofEnvironmentalLoadExcessRatio‘‘7.,,-..-isestablishedasafIrststep
toanachievablegoal・ThecapissUbsequentlytightenedusingincentivesfbr
Iocalgovemments，

Throughrepetitionof2)and3)usingalong-tennperspective,thefiramework
wasintendedtofbrmenvironmentallybalancedregionsandnationallands

(龍α">"『，，(1.0))．
Ｔｈｉｓ丘ameworkwillenablelocalgovemmenｔｓｔｏａｄｄｌ･essenvironmental

improvementvoluntarilythjl･oughurbanandregionalplanning．
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Figurel：Frameworktowardnationallandusefbrabalancedenvironment[3１

ZMethOds

Asdiscussedinchapterl,thecapandtradesystemdevelopedbyUjiharaetal．
[3］isdesignedtoconductinterregionaltradingbasedonurbanandregional
planning・Ｉｔｃａｎｂｅｅｘｐｅｃｔｅｄｔｏｓｅｒｖｅａｓａｍｏｄｅｏfsecuringrevenuestopromote
voluntarymeasurestowardimprovementoftheenvironmentalbalance．

Then,ihesystemisdiscussedasanefficienttoolfbragrowthstrategyatthe
PanelonlnfmstructureDevelopment[1]､Thebasisofdiscussionisadesireto
imroducetheconceptofthesystemfbragrowthstrategy,eveniflheurbanal･ea
sidebearstradingcostsofthedependenceamount,Thesearebreakthroughs・that
indicatethefeasibilityofthesystemthatmustprovidefUllunderstandingand
agreementwiththeurbanareaside・

AlthoughalargermovementexistSatthenationallevel,thesystempresents
challengessuchassettingofthecaPandtheassociationbetweentradingprices
thatarｅｄｅterminedbasedonthecapandfinancialresourcesfbrurbanand
regionalplannjing．
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ThischapterPresentsthestructureofsecuringrcvcnuesflol・urbanand
l･egionalplanningbasedontheinte1regionalcapandlradesystemusingthGEF，
veIifIesfbllowingmatterbasedonthestmctul．e､Figure2pl･esentsthcstructure、
1）Thestandard-settingof℃ａｐ(initialallocation)isdefinedThetradingprice
（financialresources)obtajinedbytradingtheburdenamolmtisalsoclarified、
2）VariouswaysexisttousethefinancialresourcesHowever,ifmeasuresto
improvetheenvironmelltalbalancewillbeimplemented，thenthetrading
systemgeneratesnewfinancialresourcesthroughimprovementinaregion・
Thiscreatesincentivestoimplementmeasuresinaregion．

Implementationoftheintelregionalcapandhfade
syst9型_L型ganEFsystemuslngan 、

勉
や
■
■
、
門
・

“

Ｌ一。

■

①
0１８

Improvedamountof
eTlvironmentalbalance

Bﾛrdenamountof

environmentalload

３８６sustainableDevelopmentandPlanningV

Figure2：

（UtilizationasfinancialTesourcesfbrurbal1andrcgionalplanning）

Implementationofmeasurestowardimprovementoftheenvironmental

OntheassumptionthatatradingPriceisusedasafinancialresourceforthe
urbanandregionalplanningthatengenderimproveenvironmentalbalance,this
chapterpresentsacomparisonoftradingpricesandimplementationcostsbased
onscenarioanalysis，Furtherlnore，thecasestndyquantifiesthetradingprice
(fInancialresources）generatedthroughmeasures,showinghowmuchihose
financialresourcestoinvestmentamountinthecaseofutilizationtradmgpricc
obtainedastheenvironmentalburdenamountofthecnvironmentalload，

Mechanismfbrsecuringfinancialresourcebasedoninterregional
capandtradesystemusingEF．

2.1.1se雄通gthecap

ForaninterregionalcapandtradesystemusingE]F,tJradillgpl､icesval･yaccording
tothecapThecasestudysetsthestandardofthecapandcalculatesthetrading
pricebasedonit､Ｆｒｏｍthestandpointofecologicaldebtbasedonland-resource
dependency，tradingpricesarcclar瞳edasanenvironmentalburde打（oT
dependellce)amountoftheenvironmentalload・Assuminginterregionaltrading
onanationwidescale,thestandardofcapsissubjecttothefbllowingequation・

耐

Ｚ 野＝】Z畷（１）
ノー１ Ａ＝１

町:TradingpriceofEnvimnmentallydependentregion‘ﾌ”
畷:TradingpriceofEnvironmentallyburdenedregion"だ，

嚢照X聡蕊照1謡溌珊(:柵､"W･!…ZO11Wn…

2.1Prereq嘘Sitef0rcaseStudy
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Thecapissetsuchthatthetotaltradingpriceofenvironmentallydependent
regionsbecomesequivalenttothatofanenvimnmentallyburdenedregion・In
otherwords,itisnecessarytosetanenvlronmentalloadexcessratiobEMsedon

theEFandECvaluesofthewholecountryastheinitialcap・LoweIingｔｈｅｃａｐ
ｏｖｅｒｔｈｅｌｏｎｇｔｅｒｍｉｓｔｈｅｕｌｔｉｍａｔｅａｉｍａｔｎａｔｉｏｎａｌｌａｎｄｕｓｅｆｂｒａｂａlanced
envlronment;theenvlronmentalloadexcessratiｏｉｓ‘‘1．０，，．

2.1.2CalcUlationofEF

ThiscasestudycalculatestheEFvaluebasedontheenvironmentalload

generatedduringthedailylifeactivitiesofresidcnts(theEFvahleassociated
withlもsidents，consumption)inaregionConsequently,theenvironmentalload
generatedbyurbanactivityoutsidesuchIcgions，suchastheindustrialand
service-relatedload，isnotincludedinthiscalculation，Thereasonsarethe

fbllowingl）Thecalculableohjectsandscalearelimited,becauscitisa
necessitytoconsiderlnput-Outputanalysis’2)Insufficientmeasuresareaimedat
theactivitiesofresidentscomparedwithenvironmentalmeasuresaimedatthe

industrialandservicesector・ThiscalculationmethodologycancalculatetheEF
oflnesidentialzone-levelinaregiontomeetthemeasurementscale・

TheEFindicatorcomprisesthefbllowingcomponents,whicharelinkedto
landuseplaming･Ｔｈｅｓｅｃomponentsarereferredfilomthemethodology
developedinanearlierstudy[21

1）Fannlandneededtogrowcropsfbrfbodandfbed(Farmlandfbotprint）
2）Grazinglandneededtograzeanimalsfbrmeatandmilk
（Grazinglandfbotplint）

3）Forestlandneededtoobtainmaterialfbruseinpaperproduction
（Forestlandibotprint)．

4）Built-uplandneededtoconducturbanactivities(Built-uplandfbotprint）
5）ForestlandneededtoabsorbCO2fromfbssilfUelsfbrhouseholdand
privatetransportuse(Energyfbotprint）

Table2presentstheEFindicatol･valuecalculationmethod､FishinggIDunds
areexcludedbecausethesystemparticularlyaddressesthei､troductioninto
urbanandregionalplanning，

Thereisa"globalhectaｴ℃(gha)"thatisvirtualland"1hectar℃'，considering
theaverageproductivityoflandandwaterareaontheearthThisunitiseffectjve

fbrmacroanalysessuchasanintemationalcomparisonofEF・Ｔｈｅｃａｓｅｓｔｕｄｙ
ｄｏｅｓｎｏｔｕｓｅｔｈｅ‘‘globalhectare，，becausethesystembasicallyisdomestic
trading．

“EcologicalFootprintStandards20０９，，werereleasedbyG1obalFootprint
NetworkconsistingofexpertsinEFonSeptember2009［l91Thisreport
broadlydefinesthestandardofmethodologyfbrcalculatingEF・Adaptationto
"EcologicalFootprintStandards20０９，，mustbeexplor℃ｄｉｎｆｉｌｔｕ１℃worksfbr
implemetltingsystemsinmanycoLmtries・

Ujiharaetal.[20]isdevclopingEFcalculationpackageatlocalgovernment
scaleavailablefbrcapandtIadesystem．

霞 WITTIansactjonsonEcolo幻andthcEnvimnment,Vol150,,2011WITPresswww､wilpT造Ss､com,lSSNl743-3541(o酢1ｍｅ）
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inarEaA(CCyperson）

2.1.3Targetregions
AninterregionalcaｐａｎｄｔｒａｄｅｓｙｓｔｅｍｕｓｉｎｇＥＦａｓｓｕｍｅｓｔradingofanentire
country､Becauseofthis,itisnecessarytoselectwidelyvarioustargetregions
covelingdiversifiedlocalgovemmentsacrossthecountrytothegFeatestextent
possible,ThiscasestudyselectsthefbllowingregionsinJapanwithdi縦rent
envlronmentalbalancesuchasasmallcityandbigcity､Figure3presentstarget

regionlocations・Theenvironmentalloadexcessratiosoftargetregionsare
calculatedbasedontheEFvalueassociatedwithresidents，consumption,with
referencetoTable2・Ｈｏｗｅver，thecalculationmethodologyofeachregion
di舵rsslightlybecauseofdatalimitations・
TheenvlronmentalｌｏａｄｅｘｃｅｓｓｒａｔｉｏｆｂｒａｌｌｏｆＪａｐａｎｉｓ２．６７times・Inolher
words,thiscasestudyassumes2､６７timesastheinitialcap・
TsuyamacityinOkayamaPrefecture(population:Ｃａ､110,000):Tsuyamaisa

localcityinintermediateandmountainousareasinwestemJapan・Ａｌthoughthis

cityservesasacentralcityinnorthemOkayamaPrefecture,ithasagrcatdcalof
naturalenvironmentalareassuchasruralandmountainareas・Ｔｓｕｙａｍａｃｉｌｙｉｓ
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Figure3： Locationsoftargetregions．

definedasanenvironmentallyburdenedregionbecauseitsenvlronmentalload
excessratiois１．４times・

OkayamacityinOkayamaPrefecture(population:Ｃａ､670,000):Okayama
cityisalocalcentralcityinwestemJapan・Thiscityhasurbanfimctionsinits
roleasabusinesscenterofOkayamaPrefecture,Okayamacityisdefinedasarl
environmentallydependentregionbecausetheenvironmentalloadexcessratiois
l35times・

TokyoMetropolis(population:Ｃａ､13,000,000):TheTokyoMetropolisisthe
nationalcapital､ＩｔｉｓｔｈｅｃｅｎｔｅｒｏｆｅｃｏｎｏｍｙａｎｄｉｎｄｕｓtryinJapan・TheTokyo
Metropolisisdefinedas,anenvironmentallydependentrcgionbecauseits
envlronmentalloadexcessratiois75.2times、

2.1.4Settingoftradingprices
Land-renﾄbasedtradingpnces：whenbradingofafbotprintisimplementcd，
dependencyoflandusecanbeconvertedintoatradingpriccusingthelandrent・
InfBct,thismethodismarkedbytheabilitytocalculatetradingpricesbasedon
interdependenceoflandresources・Ｔｈｅｆｂｌｌｏｗｉｎｇｉｓｔｈｅｆｂｒｍｕｌａｕｓｅｄ伽ｒ
calculation．

霞

EFI蓬,I,＝ＬＲ･ＥＬ （３）

α:Ｃａp(times）
EP,穆,,,:Tradingpriceofenvironmentallydependent(burden)amount(euro/year）
LR:Landrentperhectare(euro/year）
EL:Environmentaldependence(burden)amount(ha/year）

WITTTanSactionsonEcologyandtheEnvimnment,Vol150,ｃ２０１１ＷＩＴＰｒｅｓｓ
ｗ１Ａ『ｗ､witprBss・com､ISSNl743-3541（on-line）
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Thelandrentisestimatedeasilybymultiplyingthelandpricebythesocial
discountrate(0.04).Furthermorc,thelandPriceperhectareistheaveragevalue
offbrestlandinJapan[21]・Thispriceincludesnovalueofthetimbergrowingas
treesontheland(leuroequals129.6yenasofNovember30,2009)[22]・
CO2trading-price-basedtradingprice：Thisisamethodtocalculatethe
tradingpriceusingexistingCO2tradingprices・ThismethodusestheCO2
tradingpriｃｅＯｆＥＵ－ＥＴＳ,whichhasbeenimplementedonamaximumscalein
theEUbecausethetradingpriceofEU-ETSaffectsothertradingmarketsasa
referenceprice・ThiscasestudyadoptstheCO2tradiｎｇｐｒｉｃｅｏｆＥＵ－ＥＴＳａｓａｎ
ａｌｔｅｍａｔｉｖｅｖaluefbrthetradingfbotprint､Thefbllowingisthefbrmulausedfbｒ
calcuiation．

尾o1＝ｐ･zcp2

EFI,o1＝易o:．ＥＬ

(4)

(5)

Pco2:TradingpricefbrCO2absorptionperhectare(euro/year）
ｐ:ExistingCO2tradingpriCe(euro/t-CO2）
rco2：CO2absorptionefficiencyoffbrestarea(t-CO2/haoyear）
EPco2：TradingpricefbrCO2absorptiontoenvironmentaldependence(burden）
amount(euro/yeaZ）
ＴｈｉｓＣＯっtradingpriceofEU-ETSｕｓｅｓ13.54ｅｕｒｏ／t-CO2，theclosing
averageofNovember2009[23】．
Inadditiontothefbrestlandfbotprint,theEFincludesflrmland,theGrazing
landfbotprint，ａｎｄｓｏｏｎ・Theestimatesincludethesecomponentsintrading
pnceasequivalenceoffbrestland・Itisnecessarytoconsiderthevaluｅｏｆ
differentlanduseinthefUture．

2.2AssociationbetweentradingPriceandcostofimplementingme風sures
aimedatimprovementoftheeIMronmentalbalance

ThecasestudyassumesthatthetradingprlceofTsuyamacity,obtainedasthe
burdenamountofenvironmentalload，isusedasfinancialresourcesfbrurban

andregionalplannmgtowardimprovementoftheenvironmentalbalance．

2.2.1Settingsofscenarios
Thesescenarlosareaimedaturbancompactionandlandlecyclingwithrefbrm

ofaregionalfbrm・Table3presentssettingsofscenanosanditsestimatedcosts・
Ｏｎｅｋｅｙｐｏｉｎｔｉｓｔｈｅｄｅｇｒｃｃｔｏｗｈｉｃｈｔhelocalgovemmcntsidebearsthe
implementatloncoSt・Thescenariobudgetcosttouselow-useandunusedlands
asnaturallandusefiFominitialinvestment(withtheexceptlonofcostofland
acquisition）tomaintenance､Thecaseoftheabandonedcultivatedlandsis
similar・However，urbancompactionrequlresincentivesfbrpromoting
residencesincitycenters・Forthisreaso､,thisscenariobudgetsthecostoflow‐
useandunusedlandsacqUisitionintheciWcenterasanincentivefbrpromoting
residenceinthecitycenter,inadditiontonatureregenerationinsUbufbarlareas．

霞
WITTmnsactlonsonEcologyandthcEnvironment,VollSO,＠２０１１ＷＩＴPress

●

www､witpness・com,ISSNl743-3541(ｏｎ･line）
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Table3： Settingsofscenariosandtheassumedcosts．

Land

rBcycling

Sce

Utilizationof

leSs-usedand

unusedlan(kｉ

Utilizatjonof

abandoned

culUvaledlands

Urbancompaction

Settin9ｓ

Scenariofbrconvertjngless-used

andunusedlands(Area:Ｃａ・'8０

ha)insuburbsintonatumlland

ｕｓｅ

ScenaIiofbrconverting

abandonedcultivatedlands

(Area;Ｃａ,480ha)insuburbsinto

､an唾llanduse

Urbancompactionissetasa

scenariofbrpmmoting

developmentoflow-useand

unusedlandsintheciWcenter

(acceptancepotential:2,066

people),withconstraintof

developmentinsublIrbanareas．

AssumedCosts

Ｅｇ墾』血迦restation噸！
Costofaffbrestation

Costofmainten8nce

Costsoffhrmland

Regeneration*：

Costofland-clcaring

CostofseedlingandfErtilizer

CostofMaintenance

*Excludinglaborcosts

Costoflandacquisitioninthe

c1tycenter

Coslso｢theabove-described

fb礎stsandfarmlandS

regeneration

2.2.2Calculationmethodofcostofimplementingmeasures
Theplqecttermofeachscenarioisassumedconvenientlyasadecade・Those
prOjectsprogressinstages・Theevaluationperiodofthescenarｉｏｉｓ５０ｙｅａｒｓ，
includingtheprQjectperiod・Ｔｈｅｔｏｔａｌｃｏｓｔｒｅｌａｔｅｄｔｏｔｈｅｉｍｐｌｅｍentationof
scenariosisconvcrtedintopresentvalucusmgasocialdiscountrate(0.04)．
Ｗｈａｔｌａｎｄｕｓｅ（farmland,fbrestland,ａｎｄｓｏｏｎ）shouldbeconvertedis
determinedbylocationcondjtionsfmdthepurposeoftheuseriflow-usedand
unusedlandsinruralareasandmountainareasareconvertedintoanatureland

use・Thiscasestudybroadiyassumesthattheconversionratiosare70percemfbr
勉Imlandand30percentfbrfbrestland,consideringlocationconditions(ruIal
areasandmountainareas)usingGISJ

３Results

3.1Tradingpriceoftargetreglons
●

Figure4presentsresultsofIradingpncesoftargctregionsbasedontheinitial
cap・Ｆｏｒｃａｐ“2.67''，fbrexample,Tsuyamacity（environmentallyburdcned
region)has4millioneurosperyearastheburdenamountfbranenvironmental
load・Incontrast,Okayamacity(Environmentallydependentregion)issubjected
to57millioneurosperyearasthedependenceamountoftheenvironmental
load．

霞 WITTmnsacUonsonEcologyandlheEnvimnmem,Vol150,,2011ＷＩＴPress
●

www・witpmess,com､ISSNl743-3541(on-line）
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jＩ

tradingprice

、"f少---凸一色--今-口
／、

0.04

[radingpricc§１０ｍ

／Lalldrem-based 瓜.,．…･･･一 0.03-1000
-965

Tsuyamacitycanalsoexpendatradingpriceobtainedastheburdenamount
ofenvironmentalloadfbrul･banandregionalplanningtowal･dimpl･ovementof
theenvil･onmentalbalance・Ｆｏｒａｔｒａｄｉｎｇｐｒｉｃｅｏｆ“４millioneuros，，，thisis

equivalentto8､７percentofcivilengineeringexpensｅｓｉｎＴｓｕｖａｍａｃity，ゾ

includingurbanlplanning[24]．
Ｆｉｇｕｒｅ４ｓｈｏｗｓａｌｓｏｌｈｅｒａｔｉｏｓｏｆｔｈｅtradingpricetothetargetregion，s
revenues[241Forlandrent-bascdtradingprices,thoseratiosare2､２percentin
Tsuyamacityasthebeneficialy,３.lpercentinOkayamacityand2,８ｐｅ1℃entin
TokyoMetropolisasthepaymcntEnvironmentaIIydependentl･egionswillpay
about3‘Opercenttorevenueasthetradingpriceifaninterregionalcapandtrade
systemusingEFjIsintroduced．

3.2Associationbetweentrad麺ｇｐｒｉｃｅｓａ“imp}Iement2tioncostsofeach
●

ＳＣｅｎａＸ･1０

-1200
画一一.－－－画一言－戸＝一■b卓公凸◆●＝岱午一山“今凸角≠由ーｰ一凸面一一唖一､一ｰ０M

Figure4： Tradingpricesandtheratiosofthemtogovernmentrevenue．

ｂＰ

畷

ＡｓＦｉｇｕｒｅ５ｓｈｏｗｓ，fbrlandrent-basedtradingpnces，thetotalimplementation
costsofeachscenarioarelowerthanthetradingpricedu血gthcevaluation
pel･iod、ＩｎｔｈｅｃａｓｅｏｆＣＯシtradingprice-basedtradingprices，Onlytotal
implementationcostsoflheutilizationscenarioofabandonedcultivatedlands
slightlyexceedthetradingprice・
Inthiscasestudy,totalimplementationcostsofeachscenarioincludeinitial
investmentandmaintenancecostsasimplementationcostsoreachscenario,In
addition，utilizationscenariosofabandonedcultivatedlandsaretargetedatall
abandoncdcultivatedlandsinthetargetregio､．

WITTmnsactionsonEcologyandtheE1wil･onmcm､Ｖｏｌｌ５０>Ｃ２０１１ＷＩＴＰ１･ＣＳＳ
www・witpress・com,ISSNl743-3541(on-line）
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Figure5：

Itisnecessarytodiscusshowfarimplementationcostsshouldbecovered，
withafinancialresourcesscaleobtainedusingfhissysteminmind､FUrthermore，
asnotedfifomTable3，eachscenarioassumescostlymeasuｒｅｓｔｈａｔａｒｅｏｆａ
ｄｌ･asticanyrefbrmedregionalfbrm・Inotherwords,eveniflarge-scalemeasures
areimplemented，tradingpricesrelatedwithaninterregionalcapandtradc
systemusingEFarehighlyinfluentialon伽ancialresourcesfbrurbanand

regionalplanning・Thiscasestudydemonstratedthepossibility（M
implementationcostsarecoveredbythetradingprice、
Figure6showsanewlyobtainabletradingpricebyimprovingenvironmental
balanceinregions・Regardingthetradinglpricepel･ｕｎｉｔａｌ･eaassociatedwith
measures,theeffectoftheurbancompactionscenarioishighestineachscenario・
Thisresults伽mtherealizationofenergy目efficientlivmgspaces(fromhousein
suburbanareastoapartmentincitycenter)andlowtrafflcenvironmentalloads
bypromotingresidenceinthecitycenter,alongwithutilizationoflow-usealld
unusedlandsinsuburbanareas,whilelandrecyclingfbrlandfbrtheprincipal
pulposeofutilizationofthelanditself，

ＡｓＦｉｇＵｒｅｓ５ａｎｄ６ｓｈｏｗ,thenewlyobtainabletradingpriccis2-6percentof
theimplementationcost､Ｔｈｅgenerationofnewfinancialresourceswillcreate
incentivestoimplementationofmeasuresintheregion．

ＷｒＴＴ１･ansac[ionsonEcology&mdtheEnvironment,Vol１５０，，２０１１Ｗ１ＴＰ１･css
www・witpress､com,ISSNl743-3541(on-linc）

Tradingpricesandtotalcostrelatedtotheimplementationof
scenarios.(ConversioninIopresentvalue)．

】ジ

蝋



EUrosperycalr/hａ

－－１６:O0C

394sustainableDevelopmentandPlanningV

1）Forlandrent-basedtradingDrlces
｡

EurosperyBa〃hａMillioneurosperyear

鱈
○
．
己
営
唇
．
．
一
．
〔
一

３
』
．
召
。
Ｅ
，
｛
（
）
二
。
一
一
日
［
Ｕ
戸
５
－
号
眉
Ｃ
〕
つ
③
局
－
２

つ
宮
。
戸
一
の
。
）
。
。
一
・
『
〔
｛
響
一
一
一
〕
固
一
。
三
吋
Ｅ
国
会
ｃ
語
一
彦
。
ｚ

八
Ｕ
ハ
Ｕ
八
Ｕ
八
Ｕ

ｎ
ｖ
ｎ
Ｕ
八
Ｍ
、
〉
ｎ
Ｕ
八
Ｕ
ｎ
Ｕ
八
Ｕ

ｎ
》
ｎ
Ｖ
ハ
リ
ｎ
〉
ｎ
Ｕ
八
Ｕ
ハ
Ｕ
、
Ｕ

丙
吻
４
．
つ
『
ｎ
地
０
０
０
０

１
１
‐
上
１
Ａ
１
上
⑪
○
点
山
４
，
フ
ー
．
ハ
Ｕ

う.０

』１４．００Ｃ

･：１２，０００

｛’0,000

.：8,000

16,000

Newlvobtainabletrading

Ｏ
Ｏ
Ｏ
Ｏ

●

◆

４
３
２
１

醤
』
三
豊
。
Ｅ
』
ｃ
屋
○
．
里
こ
む
巳
の
一
日
属
９

℃
・
冨
冒
ｇ
巨
函
昌
冨
ご
妙
一
骨
三
国
。
○
【
言
③
Ｚ

pnceperunltarCa

3．２６

I■

1．５８
1-441

蜜
WITTransactionsonEcologyanddleEnvironment,Vol150,⑥２０１１Ｗ]【Tpress
Www・wltpress,com,ISSNl743-3541(on-line）

｡

認識

職･鶏闘

溌蕊
､剛

Low-useandAbandoncd

musedlandscultivatedlands

Landrecycling

Urban

compaction

2）ＦｏｒｔｈｅＣＯ?tl･adinRDrice-basedtradinj9〔price

ﾛ

４Disc皿ｓｓｉ０ｎａ皿dcolmcl皿siomls

MilUoneuroSpel･ｙｅａｒ
５－０‘

伺
少
馬
喜
戸
言
・
あ
〔
｛

ｇ
冒
雪
圏
昌
．
｝
。
（
５
－
－
塁
屋
③
旨
。
［
建
昌
』
倉
で
心
意
で
衿

（
這
り
宮
。
（
一
）
。
。
｛
・
己
皿
星
つ
貝
口
⑭
三
毎
昌
ｓ
〔
ぢ
詞
［
食
。
之

Newlyobtainabletradingpricebyimprovementofthcregional
environmentalbalance(Conversionintopresentvalue）

Ｏ
Ｏ
Ｏ
Ｏ

●

ｅ

●

４
３
２
１

３
』
。
ｍ
３
日
』
○
屋
。
垣
昌
。
§
一
〔
一
Ｅ
－
ｇ

ｇ
］
壷
一
・
』
。
。
糧
ユ
切
喜
つ
旬
撞
③
室
辱
皇
国
Ｄ
Ｃ
詞
一
彦
②
Ｚ

AnintenegionalcapandtradesystemusingEFdevelopedbyUjiharaetal.[3]is
expectedtobecomeaneffiectivetooltopromotevoluntajrymeasUresintendedfbr
improvementoftheenvironmentalbalanceinthercgion､Ｉｎｆａｃｔ,thesystemis
discussedasoneef6icienttoolfbragrowthstrategyinthePanelonInfifastructure

Uiban

compaction

ｉ４．０００
１

』２－０００
７

Figure6：

０

Low-useandAbandoned

ImugedlandscultjvatedlaI1ds

Landrecycling

慧謹義-….－．I‘CＩＯ



[4１

Development[1]､Thisisabr℃akthroughmovethatraisesthefeasibilityofthis
system・Althoughalargermovementcantakeplaceatthenationallevel,itis
necessarytoexamine,fbrexplorationoffiltureprospectsofthissystem,Whether
itbecomesastructurethatcancontributetoimprovementoftheenvironmental
balancefiomtheviewpointoffmancialresourcesfbrurbmandregional
planningThisstudyproposedamechanismfbrsecuringfmancial肥sources
basedonaninteITegionalcａｐａｎｄｔｍｄｅｓｙｓｔｅｍｕｓｉｎｇＥＦ・Basedonthis
mechanism,thestudyexploredfiltureprospectsofthesystemtoexａｍｉｎｅｅ齢cts
onfinancialresourcesfbrurbanandregionalplanning､Resultsofthoseanalyses
showthattradingpricesrelatedwithinterregionaｌｃａｐａｎｄｔｒａｄｃｓｙｓｔｅｍｓｕｓｉｎｇ
ＥＦａｒｅｈighlyinfluentialfbrfinanciall･esourcesintendedfbrurbanandregional
planning・Thecascstudydemons廿atedthepossibilitythatimplementationcosts
arecoveredbythetradingprice，eveniflarge-scalemeasuresthatdrastically
refbImtheregionalstructureareimplemented、However，themechanismfbr
improvingenvironmentalbalanceaimedattheregionsideburdenedwiththe
expensesshouldbeconsideredinthefilture,Itisimportanttopresentawidely
variedplanningmenuofconsidemtioｎｓｔｏ配gionalism,notonlycostlyland-use
measuresbutalsoinexpensivemeasurestopromotetheenvironmentally
consciousbehaviorofresidents．
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