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SessionI：3RBusinessTrends  

1’3RBusinessinGermanyandEurope：   

TrendsandEmergingPolicies’’  

Ⅰwillbereportingtodayontrends andemerglng  

POliciesinthe3RbllSinessofGermanyandEurope・  

1Decup［inglheenvironmentandeconomy   

Eco－lndustriesinGermanyI：  
end・Of一肌epipe  

Trad摘Onal餌○・】r河U郎e＄8帽00n朗deredtobe  
mos8P一雨u血g即Vionl†脚】blg血S（CaP旭t  
g00ds．s亡仙bb叫mOn往Or叫；〉，PrOV吋○00nSu】l印可  
anく坤a仰山g．即dre句■ding／W8SteSedor．  
E叩】8ymenlぬrl、5Miわ．P即pb．wh血短8bo山4％  
○！we托Ⅶe爪Pb押氾nl  

Roughレ15．00小池叩即ぬ抽Gema叩，仰山  
Sha帽lOUgI巾5％○†ove†8】】expo丘Sニ＞le∂仙g  

posltねn‘nmanyma血els．  

time．This end－Of－the－pipe industry removes atld  

treatstheairpollutantsorwastesgeneratedattheend  

Ofproduction processes．For example，thereisthe  

manufhctureofcapitalassetssuchasincineratorsand  

exhmstgas scrubbe指，猥Wellas cons山血‰Water  

treatmentandthew鱒te丘eld．   

hGermany，thereare15，000suchbusinessesem－  

Ploylngl．5mi11ionpeople，aCCOuntlngbr4％ofau  

employment．Thoughthisisanolderwaytolookat  

it，itis averyimportantindustryfbrbothdomestic  

a皿dexpo止mad㍑短・Moreov¢【，enVkonmenhltecbmlt  

OgyaCCOuntSfor5％ofallexports．ThisGemlanenviー  

ronmentaltechnoIogylSinaleadingpositionworld  

wide．   

One area ofthe eco－industriesthatis growing  

StrOnglyisre11eWableenergies・This，tOO，isonetype  

Ofeco血dus叩．BecaⅦe mea51汀出払rreducing也e  

emissionofgreenhousegasesareneeded，theGerman   

Tllis slideillustratesthedecouplingbetweeneco－  

nomicgrowthandmaterialconsumPtlOnandthequal－  

ityoflif己，througbwhichtheuseofnattmlresol∬CeS  

isreducedtoamimimum，ahighstandardoflivinglS  

guaranteedforal1membersofsociety皿亘economic  

growthisgood．Thisisthedevelopmentofasustain－  

ablesocie呼．  

2Eco－industⅣinGermany   

H6re，Iwo111dliketopresent也¢Ⅴ訂ioⅦSで仲eSOf  

eco＿indu5仕ies．   

Thisslideslmarizestheend－Of－theqpipetypeof  

eco－in血血yhGem弧y▲Tm亜tionalend－0蝕eヤipe  

industryhasbeenaveryimportantindustryfbrsome  
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eamedbysellingelectricity．Asaresult，itishelping  

toIowerproductioncostsofpowercompaniesandre－  

duceinvestmentrisksfbrinvestors．Moreover，energy  

PrOVidersarerequiredtopurchasereIleWableenergleS  

ata丘Ⅹedprice．Thisschemeisreducingproduction  

COStSandutilityratesforrenewable9nergies．   

AnimportantnoteisthatelectriciⅣratesarebome  

bytkconsumerandnot也etaxpayer．Wi也pⅥblic  

Subsidies，budgetsarelimitedandapprovalisneeded  

fromthe EuropeanCommission．Germany’s Renew－  

ableEnergySourcesActcleverlybypassesthis．Spain  

もasasi血1arlegal丘amewo血Wi血也isscbemちh－  

Centivesworkandrenewableenez苫1eSareSOlidlyin－  

troducedonthemarket．   

Thkingexample，SOmeGermanstateshavestarted  

introd11Cingpolicies thatmakeitharderto establish  

newwind魚ms．neFedemlGovemmentcl扇ms也at  

thesubsidiesoftheRenewableEnergySotlrCeSAct  

訂enOtinexcess．hanycase，SOmeCaSeSOfsⅦCeSS  

canbes（：en．  

Eco－［ndustriesll：  
Renewable Energies 

S伽紬爪91鵬hd㈹tC■pOl靖伐I  
incentⅣeS．決tbyFede招18ndRegk川きI  
goverれment5incomb加油併川血】  
血lO伯山eSl劇5一色．g．冊hd帥e唱y  
P掴一也Padty二mO柁伽17GW  
Thou9h！；r8㈹帽bm短hl舶ben．伽両h訂  
g－仇仙CaれbセeXpedde．g．hbiofuels．  
bio爪き矩．0f短ho陀WII】der絶唱y．  
9eO仙emyaれdolheJS．  

FederalGovemmentis providinB incentives，and  

Wbicll，COmb血edwi血bu血essi皿nOVationactivities，  

isspumngstronggrowthinrenewableeneTgies－For  

example，tOday，Windpowergenerationsystel11Shave  

acapaciりrOf17．GW   

Thoughgrowthrateinland－basedwindpowereTl－  

ergy may瓜atten，biofuels and■biomass，Sea－based  

Windpower enel苫y and geothermalenergy are ex－  

pectedtogrow血ー血er．  

TheGermanRenewabIeEnergySourcesAct：  

lneent】VeStOCreateam8rket！  

叫■l■▼■嶋●′■■▼l■叫  

Eco－1ndustries”［：  

Production－integrated   

¢即戚崩○†procモSS一両eg帽Ieddl訓gOSSUd柑Sde訓1er  
pro血成心n．PrOq∋SS」nlma】帽可成ng．1091stl∞．PJO仙d  
de伽erysyst即ー馬  

Empiri由lモVはenαd桁伽廿log8仇eLEUprq」ed  
lMPRESSlbリーIdevはenc8仇al招8S011StOhl†Odl】Oi  
mose聞aSl】陀SWere†oundinrepub蜘れ伽mP】加C8  
a¶d∝戚陀dudon．34％oI罰rrn＄C01J†ddモロeaSeen即gy  
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Fu伽rp′09reミS亡anb¢e）peded．duel（lEW訓d  

；∩勤帥鮎SU鵬お∈怖引即甲A9印可帥肌′．efanrw．d8）   

Sub敗亡8amむd【モh畑es  

h㈹曲nt血b  

0呼如掴取細  tDld血！叫U血00出血 －・  ‾       】    ‾！  
間脚如†附加戯鴎  ‾■ b 
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RnarlCedbyくpn5U服「S－m  

8dd伽l血相り山腹舟Idg血  

Deb8旭bn－○Ⅵ才一餌b更dヱh9■  

く印．Whd叫  

※Enrargedfigureonp．21．   

From along－term PerSPeCtive，hydrogen may re－  

Placeoilasastrategicenergyintheyear2020and  
beyond．However，thedemandfbrenergy－SaVlngteCh－  

tlOlogywillnotdecTeaSe．hstead，reneWdbleenergies  

andenergy－SaVlngteChJlOlogleSarebeinglookedatas  

acomplemen叫Shategy也atrequlreS Oneand也e  

otbeI、   

Gemany Put hto fbrcethe Renewd）1e Energy  

Sources Actin2000．A similar1aw existed before  

that，b11tthenewlawprovidessubsidiesforactivities  

thatusereJleWableenergleSanda1lowsrevenuestobe  

The third type of eco－irldusbyis production－  

integrated．It consists ofprocess－integrated changes  

SuChascleanerPrOductio11，in－PrOCeSSreCyCling，lo一  

群Stics，prOdu虎del緑qッsyskms，andso知也．   

Nevertheless，itis hard to gather emplnCalevi－  

dencethatintegratedproductionisreducingenviron－  

mentalload．The EU research prqectIMPRESS  

foundthatthesemeasureswereintroducedbecauseof  

busiIleSSbrand，COmplianceandtoreducecosts．Busi－  

nesses that haveintroducedintegrated production  

havereducedtheirenergyconstlmPtlOnandmaterial   
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COStS，andfoumdthatrecyclingratherthan1ogistichas  

apositivee飴ctonemployment．   

htegratedproductio11isexpectedtospreadfurther  

because of the Environmental Technology Action 

Plan（ETAP）andincentives such asthe E伍ciency  

Agency．   

Perandironore・Moreover，theEUisstudyingthe－  

maticstrategiesforsustainableresourcemanagement．  

Concretepolicieswi11bedevised丘■Omthesethematic  

Strategies・Onesustainabilitystrategybeingpromoted  

bytheEUandGermanyis”resourceproductivityand  

matedale銃ciency’’，   

Thefbtdhtype ofecorindustryisaninnovative  

typethatserveSaSal】eW丘ontier．Forexample，there  

are 血culating pu皿PS for heating systems that  

Slightly but radicallyirnprove performanCe，func－  

tionali皿OVationsuchaslightemittingdiodes（LED），  

andbio－mimicry，Whichappliesmechanismsofplants  

SlユChasthestwfaceofthelotusleafthatrepelsdirt．  

3MateriaJf［owanalysisand3Rpo［icy  

TheEUisstudyingstrategiestoacceleratematerial  

efnciency・The current materialefBciencylSl．5％，  

butthetargetistoraiseitby3％annuallyeveryyear  
upthrough2030．Withinthethematic strategiesfor  

SⅥSta血ぬ1eTeSOWCem弧喝em叫S血血esaTelo血g  

atcreatingahuborganizationfbrmaterialflowinfor－  

mationinEU，andhavingeachsectorandnationde－  

Velopactionplans．   

ANewTrend：MaterialEfficiency   

しargeconferencesbyGemlanFede招l  
Indus叫Associ8tion（BDりandMinis叫伽■  
仇e∈conomyonsecu叫Of「awmaterials  
in 2005 

EUThematicStrategy（】nSustainable  
ResourceManagement2005  
EUandGerrnanSustainabili吋St－at頭eS  
PrOmOtereSロリrCePrOduc伽iWmalenat  
e用CtenCy   

Ourresearchinstitutehasbeenthinkingd）Outhow  

tomeasure andmanageresources exploitedineco－  

nomic activity丘omthe cradle ofa product toits  

grave・WearenowmeasurlngreSOID．CeflowlユSlnga  

toolknownasMatedalFlowAnalysis（MFA）．Itis  

usedbythe Statistics】】ureaus ofthe EU and Ger－  

man洪member states of也e EⅧmpean U山on，皿d   

Materiale伍ciencylSaneWtrendin3Rpolicies．  

Atthe callofthe GelⅦanMinistry fbr Economy，  

1a喝eCOn丘rencesbavebeenbeldonrawmatedalse－  

cmitywiththeparticipationoftheGermanFederalIn－  

dustryAssociation（BDI）．Behindthisactivityisthe  

risi11gCOStOfrawmaterialsforindustry，SuChascop－  
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J叩anlsNationalInstituteforEnvironmentalStudies．  

Materialnowa11alysisissupportedbyOECD，aSWell・   

neslideshowsamaterialnowanalysISOf血e15  

memberstatesoftheEU．Itmeasuresal1typesofma－  

terialswhetherfbragricultureorindustry．   

TkTotalMatedalRe甲kem仁山（TMR）perperson  

requiredbytheaverageEUresidentinayearis50  

tons．Withhthatare16tonsofforeignhidden瓜ows  

血atcomewi也imporb．   

Thereare19tonsofdomesticallyextractedmateri－  

als per person and15tons of Domestic Hidden  

Flows；miningwastefitsinhere・Asapartofthein－  

Put，10tonsareaddedtostock．ThesearetlSedforin一  

缶astruCtureSuChasconstructionandroads．However，  

iflookedatfroma3Rperspective，thisin舟astructure  

itselfbecomes waste．Therefore，1tis necessary to  

raiseco11StmCtion丘eldinpolicymanagement．   

Onthe right ofthe slideis the nation’s output，  

Wllich measures waste and gas emissionsincluding  

CO2，   

MaterialflowanalysISwi11eventual1ybenecessary  

forcountries，businessesandreg10nStOgetinvoIved  

Wi血matedalpro血比tivi吋．Th戒isbecaⅡSe3Rman－  

agementisnotpossiblewithoutunderstandingmate－  

dal幻ow．   

Hiddennowsarecomplicated・Abreal（downOfhid－  

deJlflowsisglVeninthepiechartatthebottom．For－  

eignhiddennowsincludeboththatwhichisnotllSed  

andthatwhichisused；domestichiddenflowsconsist  

Ofminingwaste，SOilerosionandlandfi11．Alargepor－  

tionofthehiddenflowsontheolltp11tSidecomesas  

OutnOWStOtheair・HiddenfloSareeVenmOreCOm－  

PlicatedinreglOnalandbusinessstrategies．   

Without hldden flows，the totalfbreign material  

usehasbeen瓜atsince1976．However，theresultis  

COmpletelydi岱訂e鵬Wbmbidden瓜owsareaddedi乱  

Theli11eindicatingtheecologlCalruCksacksofinter・  

mediateand血ishedproductsrisestotheright．If  

COmParedagalnStamaterials－Onlyline，alargedi飽r－  

enceiseasilyrecognized．Results areverydifEbretlt  

whenallmaterials are皿eaSured andwhenmaterials  

aremeasuredi皿ana汀OWerSenSe．  

In orderto measure allmaterials，foreiBrLhidden  

flows mustbeincluded．And，meaSuredval11eSmuSt  

beusedin statistics．In order fbr this measurement  

methodtobecomeanintemationalstandard，COOPera・  

tionisneededamongststatisticsbureaus，eXPertS，etC．  

Businesses，tOO，needmaterialflowanalysIStOmeaS－  

U代materialinvestment鉦omanintemationalperSPeC－  

tive．  

※∈∩】8「gedfFgu「e□nP．22．  

This slideshowsthetargetareas ofpolicies．Itis  

questionablewhetherornotexistlngPOliciesaresu組－  

Cientforeachliftcyclestageofaproduct，butwaste  

managementOfthethirdstageisworkingwell．None一  

也eless，也e仕amsition鉦ommaterialexkactionof血e  

負rststagetoproductionofthesecondstageisnotsufこ  

負ciently managed．Policy tooIs should be applied  

moretomanagingthe丘rststage．   

MaterialsareacentralfactQrOfthel脆cyclecosts  

Ofaproduct・Thisfigureillustrateswhatpercentage   ※Enla「gedfigu「eonp．21，  
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Ofthecostsofanaverageproductarematerialcosts．  

Resultantly，thematerialcostsandenergycosts ac－  

COuntforabout50％ofproductcosts，Whichismore  

thantheperCentageOfmanpowercostsニ  

Ifbu5hessmanagersare鮎kedwheretbeycancut  

COStS，mOStreSPOndby■’cuttlngPerSOnnelexpenSeS一一．  

Thisisshocking・Byreducingmaterialcostsanden－  

e唱y COStS，prOductioncosts as awhole can bede－  

CreaSed，butthishasalwaysbeenlookedatlightly．  

AsaproposaltoGemanylsFederalMinistryof  

EcollOmy，theWuppertalhstitutecreatedaMaterial  
EfnciencyProgra皿thissummerincohortwithAr－  

thurD．Li血e，Inc．andtheFratmho危rhstitute．   

Theprogramdealswithmaterialefnciency・Studies  

areunderwaytocreateaMaterialEfncietlCyAgency  

Onthefederal1evel，PrOvideconsultingonhowtoin－  

CreaSematerialefnciencyandgiveawards．  

S旭Iegiestoinc－eaSeJeSOUrCeP柑dudj叫byselli咽  
山口c厄ons．災Ⅳices8ndp「oductslnaSelViceeconomy  

〔彗ヨ  ■■■■■‾  
－■   Fl佃d画一d8  

Flowo†r∝y曲   

Vl昌 ミkl叫l劇○帖bオead  

申画Ia輌咄S．TVI  
V2■ Com】WW血redu5七  

d卿巾・g．W村山Ⅶ  
m粥Il晦日侍I  

V3－＄F叫開ー戚；倒†訂  

爪dnlenm（e．℡．Wa細如   こ  
m相加慨．印樗）  
h＝Ⅷ帆伽Ipro血鮎 ヱ   貯C 

．fal．PIwo〉  

慧㌶㌘嘲、、・＿＿＿＿‖．．．．Ⅴ．．…．＿…ノ甚  七椚㈹  
※Enrargedfigureonp，2a  

※Enlareedfrgure〔】nP，22．   

The丘gureconceptualizesProductServiceSystems  

げSS），WhichbusinessesinGermany，El∬Ope，Japan  

andelsewherearege鵬nginto．   

VIprovides丘皿CtionratherthangOOds．OneexamL  

PleisrentalservicesforhomeappliancesorTVs．V2  

is abo11t COmmOn Or Sllareduse ofgoods such貼  

WaShingmachinesandcars．V3providesmaintenance  

SerVicesfbrwashingmach血es，CarS，etC．Misabout  

SellingImltifunctionalproducts such as PCs and  

fhxes・Itisalsoimportantinthesetypesofbusinessto  

COnSidermaterialflowoveraprod11CtTsliftcycle・  

※EnEaTgedfigureonF］．2a  

TheoperationsoftheenvisionedGermanMaterial   
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EfBciency Agency wouldbe consulting and adviee  

forpartic11larly smalland medlum Size businesses．  

Theywould丘rstvisitthesiteandthenprovide鎖nan－  

Cialassis也ncefbr血plementmglmI〕rOVementSOn血e  

SPOt・FurthermOre，theywouldprovideexpertconsultr  

lngandeducationalprograms．  

COuldbesupportive．   

The3Rtrend has appeared markedlyin German  

andEuropeanpolicy・And，itdoesnotstopwithcon－  

Ventionalwaste managemeJ］t and end－Oflthe－Pipe  

teclmologies．Oneparticularlyhopefu1areais mate－  

Conc山sions  

3Rtren幽emerging．90deaHybeyondwasteand  
end▲0トIhep弓petechno】ogies．  

Concemforrawrnaterla】s00StS∂SaneWd血ing  
fador．  

P01icymightenhancemate由一se用ciencyvia  
tearnin⊆ltOOIs－Gen¶anP／（唱伯mready†orlakeo仔．  

Measurementschemes5hou】dbedar摘ed．  
8usinesse‡bdsinle9r8teSUSta一口abiliけ  
mana9emenl．procurerne叫StrategicR＆D．  
CUSlomerre】alionsh宇ps．＄ねkeholderdialogues．  
Valuech∂inma旧gemenl＿  

Approadli咽SuStainablegrow仇forsu由Inab】e  
SOCteties！  

lnsightsfromrecentResearch  

Policycoherenceimpor（ant：integTatjonof  
WaSte．reSOurCemanagernent，CliJTlateand  
oUler policies. 
Regionalclu＄terSOftechnoIogyand  
networks．  

Regional00rnPetitivenessdrivenbyother  
向dorミ；tOO．臥ISinesspa仙：ipationis  
ptvotaIforanysu∝eSS．Ef触iencyA！】enCy  
CanbeasupporLivefactor，   

riale疏ciency．Thisisnotonlybecauseofenviron－  

mentalconcerns bllt also beca11Seit reflects on  

materialcosts．Withsupportfor busi11eSSeSin也e  

formofnewincentives，materiale伐ciencywillbe－  

COme the driving fbrce offurtherinnovationin  

E∬Ope．   

Germanyhasj一ユStlauncheda MaterialE餌ciency  

Program．Businessesaremakingeffortstomaximize  

thepotentialofexistingprocessesandcrankupexist－  

1ngmanagementtOOIs，   

However，prOblems remainin measurement con－  

CePtS，Per鉛rmanceindicators，targetS and soforth，  

弧d血eyⅡⅢStbe王℃SOlved．   

TheundertakingsinJapan，Ge皿anyandEurqpe  

arelookedataspromislnge餓）rtSthatwi11enablesus－  

tainablesocietiestoattainsustainablegrow血．   

Somethingsthathavebeenleamed丘‘OmreCentre－  

SearChareshownhere．Inotherword5，nOtOnlywaste  

and resource managementbut alsointegrationwith  

Climateandotherpoliciesisimportanttowardsa3R  
economy・Climatepoli巧1S abig也emehE∬Ope  

andemissionstradhgisalreadybeingdone．Moreo－  

Ver，harmonywithoveralleconomicpolicyandem－  

PloymentPOlicylSimportant．   

Onthez℃glOnallevel，itwi11becomeimportantto  

formClustersoftechnologleSandnetworks．   

BecausereglOnSwi11needtobemorecompetitive，  

itisimportantto strengthennetworksandimprove  
materiale伍ciencyofthereglOninadditlOntOreduc－  

ulgprOductioncostsandmaterialcosts；theparticIPa－  

tionofthebusinessworldwi11beabsolutelyessential．  

Anorganjzationlikea11E伍ciencyAgencyin  
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TheGermanRenewableEnergySourcesAct：  
1ncentivestocreateamarket！  

・SubsidizesamixofrenewabIes   
toreduceproductioncostsand   
investmentrisks  

・Obli9a“Onand罰xed   
remunerations for electricity 
from renewables 

・Decreaslngねesp－OVide   
incentivesforcostreductions  

・Financedbyconsumers－nO   
additionaltaxorpublicbudget  

・Debateon〕oveトSUbsidizing’■  
（e．g，Windpower）   帥■㍊  血  
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StrategiestoincreaseresourceproductivitybyselLing  
functions，SerVicesandproductsjnaserviceeconomy  

－   ＼Flowofproduds  

F‡owofrecycabIe  
materia璽s   

Vl＝ Sellin9†unclionsinstead  
Ofgoods（appliances，TV）  
V2＝ Cornmonorshareduse  
Ofgoods（e．g・Washing  
machines，Ca一句  

V3＝ Sellingservicesfor  
maintenance（e．g．washing  
machines，CarS）   

M…≡ mul触jndionalproducts  
（PC．Fax，Phone）  

Materia［efFiciencyandrecycling  
lncombinationwiththose  
efわ托S  
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