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ABSTRACT

The purpose ofthis studyis to elucidatethe basis oforganic waste

utilization systems throughthe analysis ofthe mutualrelationship between

WaStegeneratOrSandconsumers，andlocationsinTbkyoMetropolitanArea．The

CaSe Studieswere selected；theseincludedawaste generator－CorporationA，

Whichwasasoftdrinkmanuhcturer，COnSumerSOforganicwasteJtheRecycling

UnionofMiuraPeninsula，andawastecontractor－CorporationE．

First，thecharacteristicsofthebusinessmanagementofeachactorwere

COnSidered．The decision－making behavior that considered organic waste

managementin Corporation Aarosefrom the socialbackground，laws，and

market competitions as externalpressures．Despite the highcostsinvoIved，

CorporationAadoptedrecyclingasthemethodofwastemanagementa氏erthe

acquisitionofenvironmentalcertification andenforcement ofthe WPDC Law．

Next，inCorporationE，thecontrolofsupplyanddemandisanobstacletothe

managementofbusinessbecauseofaseasonaldemandfortheproducts．Itis

COntrOlled by cooperation with the consumers，i．e．，the hrmers and the

COmPOSt・PrOduclngCOrPOrations．Moreover，thenetworkformscontractswiththe

CarrylngOrlglnSandsuppbTdestinationsofcommoditiesinCorporationE．The

PrlnCiplefeaturewithrespecttoconsumersistheseasonalcompostuse，Which

OCCurSbecausetherateoffertilizerapplicationchangeswithcroptypeandsoil

COndition．Further，therearedi鮎rencesinthetypesandamountsoftheproducts

Ordered and the process of the secondfermentation by the size of hrm

management．

Second，theinterrelation between actorsin business relations was

examined．Asa result，the organic waste utilization systems consist oftwo

mechanisms of two actors’direct business relationship．This relationship

betweenthetwoactorsreflectstheirpositioninbusinessmanagement・Hence，
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fortheexistenceoforganicwasteutilizationsystems，adealingthatsupplements

thedisadvantageofeachactorispreferred．Forinstance，thewastecontractor

SerVeS these two customersinexchangeforthe prlCe，andis responsiblefor

formlngarelationshipbetweenthewastegeneratorsandtheconsumers・Itisan

importantpointthattheafBliatednetworkbetweenwastecontractorsformsthe

WaSte distributionsystem．Further，theproblemhcedbythemanagementin

terms ofmaintainlngthe balance between supply and demandis soIved by

double adjustmentWiththe cooperationofwaste contractors andhrmers．In

addition，itisfoundthatthefeedbackofuser’srequestsforproductsandthe

SerVicesofwastecontractorinfluencethebusinesscontinuously．

Third，SPatialstructureoforganicwasteutilizationisexamined．Theso氏

drink manuhctureris agglomerated to certainindustrialestates along the

highwayandthemainroadtowardthecentralcityonbkyo．Wastecontractors

arelocatedclosetothehighway；Whichisagoodaccesspointtothelocationof

Other businesses because of highshipplng abilitylAdditiona11y；Sustainable

agrlCulturethatusesorganismsisconductedremarkablyinhrmlnglnurban

Suburb・The mainreasontheyproduce vegetablesis thatthereislocational

advantageinuslngOrganicwaste．

Insum，Characteristicsofalargecityincludingtheagglomerationofthe

industryandthe sustainable agrlCulture thatuse organisms areidenti丘edin

Tbkyo MetropolitanArea・Organic waste utilization systems haveformedin

Tbkyo MetropolitanArea as a result ofeach actor，s characteristics，business

interestsandrelationships，location，andlargeareaofshipplngfunctionsthat

Organicwastecontractorscovered．

Keywords：Organicwasteutilizationsystems，COmPOSting，WaSte generatOll

food manuhcturlngindustry；WaSte COllection and conveyance contractor，

WaSte・reCyClingcontractor，TbkyoMetropolitanArea
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CHApTERl

INTRODUCTION

1．ResearchOlカectiveandPreviOusStudies

DuringtheTbkugawaShogunatePeriodfromthe17thto19thcentury，

Edo，aCaPitalcityofJapan，anditsperipheralvillagesonceformedaclosed

materialcirculationin which wastefrom the city such as night soils were

exchangedforagriculturalproductfromthevillages，tOthevillagesinreturn

for agrlCultural products．However，under the postwar society of mass

PrOductionandmassconsumption，theamountofwastegenerationhasbecome

enormous andthe circulationsysteminEdohascollapsed（Tsuchida1989）．

Tbday，thewasteproblemleadstomoreseriousissues．

Waste has been conventionallyincinerated or disposed ofin the

mountainous villages．These reglOnS have supported the highlevel of

COnSumPtioninurbanareasbyacceptingNIMBYl）inexchangeforsubsidies．

Thiswasonlyatransitorymeasuretoalargeamountofdischargedwastes．

Inhabitants，distrusthasrisengraduallywiththeincreaseofillegaldumpingin

the mountainous villages，and they have prevented the establishment of

NIMBYAsaconsequence，themoreillegaldumplnglnCreaSeS，themoreithas

ledtosoilpollution（GroothuisandMiller1994，Lawrence1996）．

Theeconomicsocietybasedonmassproductionandmassconsumption

hasformedaone－Wayflowwithoutrecycling（Tbgawa2001）．Dischargedwastes
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exceedtheabilitytopurifytheenvironment，andareseparatedfrommaterial

Circulation．Unlesstheeconomicandsocialstructureischanged，thereareno

methOdsto soIvethewasteproblemthatare separatedfromthe circulation

（Tsuchida1989）．

Mita（1996）Statesthatasystemofmassproduction／massconsumption

thatissaidnormally“isaformofinfinitehntasyl”Instead，thehctisalimited

SyStemOfbulkcollection／massproduction／massconsumption／massdisposal．”In

Otherwords，theeconomiesofhumansocietyarelimitedbynaturalresources

andenvironment．Therefore，itisclearthatitisnecessaryforanyeconomic

SyStemStOdealwiththemattersrelatedtowastedischarge．Itisnecessaryto

reduce environmentalstress overallthroughpremeditated use ofresources，

SuChasminimizationofwastedischargeanditsreuseasaresourceasmuchas

POSSible・TheflOwofrecyclingshouldbemadestronglnaCCOrdancewiththe

flowofproduction，distribution，andconsumption（Tbgawa2001）．Thiswayof

thinkingbecomesstrategytocreateasustainableeconomicsocietyl

Accordingto the Ministry ofthe Environment，aS Of2000，the total

amountofwasteinJapanis458．36milliontons2）．Theamountofwastehasnot

Changed much overthe past decade．Itis stilla criticalsituation，however，

becausetheremainingyearsavailableforthefinaldisposalsitearel．2yearsin

metropolitanareasand3．9years，OnaVerage，forthenational（Ministryofthe

Environment2003）．Inevitably；Variouslawswereenforcedfrom1999to2000
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torestrainthewastedisposalandtorecyclewasteforasustainablesociety3）・

However，theriseofthewaste－reCyClingratehasrisenverylittle・Itispointed

Outthat，ifenvironmentalandeconomicbenefitsdonotcoexist，thepossibility

thatrecyclingpermeatesintoasocietywillremainlow（Noseijournalistnokai

2000）．

Amongallwaste，Organicwaste4）isanespeciallyvaluableresourcein

termsofbothquantityandqualityforthefollowlngthreereasons・First，it

OCCuPies57％5）ofthetotalamountofwasteinJapan（Seibutukeihaikibutsu

risaikuru kenkyukai1999）．second，it can be resoIved directly to the

environmentbythebiologicalresolution．Third，theuseoforganicwasteasa

new energylS anticipatedin thefuture．Because of such characteristics，

agrlCultureisexpectedtocontributeslgnifiCantlytotheutilizationoforganic

WaSte・Birchetal．（1976）suggestthenecessityofrecyclingbasedonthewaste

COmPOSitionbecause，althoughitisamaJOrhctorforenvironmentalpollution

PrOblems，Organicwastehashighutilityforfeedsandfertilizers．Compostand

useofbarnyardmanureonhrmlandhasbeenconductedsystematicallysince

thetransitionperiodfromshiftingcultivationtosedentaryagriculture（Mather

andHart1956）．Ⅰntheirrecentresearch，Shinohara（1992）andSasaki（2003）

investigatethelimited aspectofsustainable agrlCultureproduction，thatis，

fertilitymaintenance・Theyindicatethatsupplyanddemandofcompostsis

efEbctivelyusedinthescaleofsettlement，Village，Orneighboringtownvillage，
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and they contributed to agrlCulturalmaintenance ofthe area．In addition，

treatmentofcompostsandtheirusagearedi鮎rentdependingontheculture

andphysicalcharacteristicsoftheregion（HobsonandRobertson1977）．

Theaboveresearchfocusedontheconsumersoforganicwaste．Onthe

Other hand，Jenner（1998）suggested theimportance of constructing a

distributionsystemthatincludesthepresentconditionandcorrespondenceof

WaSte generatOrS．Furuta（1996）demonstratedtheregionalstructureoffish

manure distribution viewedfrom the distribution system，Whichintegrates

PrOductionarea，distributionbase，andconsumptionarea．Kim（2001）found

technologiCal development and expansion of marketing channels of

manuhcturing ofvalue・added products as key subjects ofanimalexcreta’s

distributionintheU．S．market．Nagashima（1998）foundthatthebalanceof

COmPOSt’ssupplyanddemandinTbkyoMetropolitanAreafluctuates，andthe

COnSumer Oforganicwasteislimited．For the construction ofa sustainable

SOCiety；anidealformis that discharged wasteis managedin a minimum

SPatialscale sothatit doesnotburdenenvironmentalstressinother areas．

However，thelocation of theindustry that supportsJapanese economy

accumulatesin a specific reglOn．Accordingly；aCtualmaterialcirculationis

morecomplicatedbecausethosethatdischargeorganicwasteandthosethat

COnSumeOrganicwasteareunevenlydistributed（Tbgawa1993）andtheirneeds

are di鮎rent・Therefore，the study needs to have aspects on both waste

4



dischargeanditsconsumption．

Althoughthe utilityoforganicwasteis high，prOblems ofdischarge

havebecomeaggravatedinagrlCultureinsuchcasesasimpropermanagement

Ofanimalexcretainlarge－SCalelivestockhrming．Thus，theadversee飴cton

thelifeenvironment，like underground discharge of toxic substances，is

PreVentedbytheHLawonPromotingProperManagementandUseofLivestock

Excreta”（LPPMULE）．Inaddition，thechangeovertoagriculturethatreduces

environmental stress throughappropriate use of organic wasteis being

PraCticedin agrlCulture by the HLawfor Promoting theIntroduction of

Sustainable AgrlCultural Production Practices”（LPISAPP）．Proper

managementoforganicwastebringsaboutlong－termagrlCulturalproduction

andstablehrmmanagement・Grasplngtheactualconditionoforganicwaste

useishighlyvaluablenotonlyforthereductionofenvironmentalstressbut

alsoforconstructionofasustainableagrlCulturalsystem．Althoughthereare

manygovernmentalguidelinesforsustainablesociety；itmustbesaidthatthe

e鮎ctisstilllow．Forexample，Whilethereareabout2，500compostcentersin

Japan that are　funded by government，less than10％　have surplus

management（Ogawa1999，Ybshida2001）．Moreover，theirutilizationratesare

low，andtherearealotofcasesthatstopworking・Companiesandhcilities

thathandlefoodwasteshaveapassiveattitudetowardintroducingrecycling

（Noseijournalistnokai2000）．Itcanbe saidthatsuchresultsshowthat，
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althoughnecessityofrecyclingisbeingrecognlZed，itsachievementisstillina

StageOfseeking．

Researchonwasteinvarious丘eldssuchasenvironmentalscienceand

SOCialenglneeringhasfocusedonthetreatmenttechnologyandpolicy．These

Studies，however，have not examined the spatiality ofwaste，namely；its

location and regional characteristics（Ishii2000，Kurishima2002）．Some

researches have referred to wastelocation，for example，reSearCh on the

recyclingsystemofwastepaperandscrapiron（Tbgawa1994），OnWaSteinthe

automobileindustry（Tbgawa1998），andonwasterecyclinginthefoOdindustry

仏kimoto1994）．Tbgawa（1993）considersthemeaningofstudyingwastefroma

SPatialaspect・Hepointsouttheindispensabilityofelucidationtotheindustrial

allocation and reglOnal structure because agitation of metabolic changes

betweenhumanandnatureoccursindi鮎rentspatialunits．Ishii（2000）also

emphasizestheaspectofenvironmentalproblemsinthereglOn．Hestatesthe

analysis of the waste－relatedindustries，allocation system and reglOnal

CirculationofwasteiskeytotheconstructionofasustainablesocietylWaste

reflectssocietyandcultureintheregionsigni丘cantly（HawkinsandMuecke

2003）・Consequently；tO COnSumeWaSte COntinua11y；itisimportantto丘nd

essentialhctorsnotonlyintermsofspatialaspectsofthosewhodischarge

WaSte andthose who consumeit，but alsotheirrelationship，includingthe

SOCioeconomicstructurethatsurroundthem．
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2・PurPOSeOfStudyandMethOdology

ThefoodsystemtheorylSane鮎ctiveapproachtoconcernthe above

researchsubject．ThefoOdsystemtheorylS a Studyofanintegratedsystem

betweenactorsfrom agriculture，PrOCeSSlng，anddistributionrelatedtofood

PrOductionandconsumption．Thefoodsystemtheorywasorlglnallyfoundedin

Westernfoodeconomics．Itwasadvocatedbecauseofnecessityforstudyingthe

flowoffoodandfoodstuffwiththe separationofeatingfoodandhrmingln

Japan（Takahashi2002）．Likewise，thefoOdsystemtheoryhasbeendiscussed

as a possible approachin agriculturalgeography（Bowler andIlbery1987，

Atkins1988，Araki1995）．Recentcloserrelationsbetweenagricultureandother

industryhavechangedthe situationofagriculturalproduction，andthefoOd

SyStemtheorywasdevelopedasnecessarytooltoconfirmtheseconditions．The

followingpointshavebeengivenlittleattentioninagriculturalgeography：（1）

dynamics and circulation aspects；（2）synthetic grasp between each sector

（TabayashiandFujinaga2000）．Byadoptingthefoodsystemapproach，many

issues can be addressed（Araki1995）．Food system theory enablesthe

researchertoanalyzeresearchobjectssystematicallyandtoclarifythefunction

Ofsystemcomponentsdramatically・Accordingly；itcancomprehendcauseand

e鮎ctin the system as a complexinteraction network．Moreover，thefoOd

SyStem theory can discuss the relationship among the research system

COmPOnentSfrom the microscopiclevelto the macroscopiclevelwithin the

7



SyStem（Huggett1999）．

Food system theory takes recyclinginto account and seeksits

SyStematizationfrom the empirical research offoodlossin recent years

（Tsunashima1999，200la，2001b）．The researchinfood system has been

establishedfor‘arte血1ihdus好6）inproduction．（傍ⅥOuSindusbγ，orwaste

COnSumPtion，incontrast，hasyettobe systematizedinfood system theoryl

Analysis of the　food recycling systemis，however，reCOgnlZed as one

methodologlCalapproachtosolvingenvironmentalproblems．

Therefore，this studyintegrates the recycling concepts related to a

SuStainablesocietyandfoOdsystemtheorylnOrdertoanalyzetherelationship

Ofvariouselementsoforganicwastedistributionandconsumption

The purpose ofthis studyisto elucidate the basis oforganicwaste

utilizationsystemsthroughthe analysISOfthemutualrelationshipbetween

WaStegeneratOrSandconsumersinTbkyoMetropolitanArea．Figurelshows

theframeworkofthisstudy二Basisactorsinorganicwastesutilizationsystems

are waste generators and consumers oforganic waste．The term‘actor’is

definedasapersonororganizationthatplayscertainrolesintheinteraction

Within the system・This study considers several questions on actors and

SyStemS：Whatsocioeconomichctorsthatoccurinsideandoutsideofsystems

haveinfluencedtheseactors？Whatkindofconditiondidtheyform？Howdid

actorsmaintaintherelationsbydealingwithotheractors？Inwhatwayswere

8



FigurelSystemsoforganicwasteutilization



they able to manage and maintain the relations？Furthermore，this study

Clarifiesthe spatialstructureoforganicwaste，sutilizationsystemfromthe

locationoftheactors．

3．ResearchProcedures

Thisstudyanalyzesinthefollowingprocesses‥

First，Chapter2de丘nesanorganicwaste．Theamountofdischargeby

eachindustry and the amount ofwaste generation by allprefectures are

explainedin　血dustzjbl　杵包ste mgcbaLge aDd Zh，atment　α昭CHtLbns

hves毎atibn頻ortpublishedbytheMinistryoftheEnvironment．Thereisno

national data on organic waste recycling．Hence，data on sustainable

agrlCulturefrom2000杵bdげCbDSuSOfAgTibzLItu作and伽S由ylSaPPliedto

infer the condition oforganic waste utilization．The main reasonfor this

PrOCedureisthatorganicwastehasbeentraditionallyusedasasubstitutionfor

Chemicalfertilizerinsustainableagriculture．Thus，reglOnalcharacteristicsof

OrganicwasteutilizationareaccountedbysustainableagrlCultureasanindex

Ofrecycling・Then，aPrefecturethathasalargeamountofwastegeneration

andalargenumberofhrmerswhoadoptsustainableagrlCultureisselected．

Furthermore，払rmerswhocontinuouslyuseCOmPOStmadefromorganicwaste

arechosenwithinaprefecture．

Second，CaSeSOfwastegenerators，reCyClingtreatment，andconsumers

10



Oforganicwaste are analyzedin Chapters3to5．Chapter3examines the

StruCture Ofwaste discharge and waste managementin a case study ofa

COmPanythatdischargesorganicwastes．InChapter4，therecyclingtreatment

mechanismandthedistributionstructureoforganicwasteareinvestigatedin

thecaseofanindustrialwaste－reCyClingcontractor．Chapter5concernshrmers，

Whoreproduceresources，andanalyzestheactualconditionoforganicwaste

utilizationandtheconditionsofcompostselection・Dataonorganicwasteis

difficultto obtain mainlybecause the dataisrelatedtoprlVateinterests of

COmPanies，and disclosure of existinginformationis extremelylimited．

Therefore，thedatawerecollectedbyinterviewingacompany；aCOntraCtOr，and

ahrmers’organization．7）valuabledatawereo脆redbythecompanyandthe

COntraCtOrOnanalyzlngdischarge，treatment，anddistributionoforganicwaste・

Inaddition，inordertoanalyzethecorrelationbetweencompostuseandtraits

Ofhrm management，data were collectedbyinterviewlng Six hrmers who

representhrmers’organization．

Third，thefeatures of waste generators，reCyCling treatment，and

COnSumerSOforganicwasteare examinedandare synthesizedinChapter6．

Subsequently；interrelationamongactors’interestsinthedealingsandtheir

locationareconsideredtoleadthebasisoftheorganicwastesutilizationsystem・

Finally；thefindingsinthisresearcharecomparedwithpreviousliteratures，

andthegeneralizationoftheorganicwasteutilizationsystemisderived．
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CHAPTER2

CHARACTERISTICSOFORGANICWASTEGENERATION

ANDCOMPOSTUTILIZATIONINJAPAN

1・RegionalCharacteristicsofOrganicWasteGeneration

Inthischapter，theregiOnalcharacteristicsoforganicwastegeneration

anditsutilizationascompostinJapanhavebeenclarified・Thefeaturesof

industries that discharge organic waste and the reglOnal di鮎rence are

examinedinthissection．

In1999，thetotalwastedischargedinJapanroseto486．25milliontons

（Figure2）．wasteisdividedintoindustrialwaste，Whichconsistsofindustrial

refuse，anddomesticwaste，Whichconsistsofindustrialrefuseandhousehold

SOlidwaste．Industrialwasteaccountsfor82．2％ofthegrossweightofthetotal

WaSte．Sludgeforms the highestfraction ofthe waste discharged（46．8％），

followedbyanimalexcretaanddebris．Thesewasteswithlargeweightsaccount

for80％oftheindustrialwaste．Ontheotherhand，domesticwasteforms17．8％

Ofthegrossweightofthewaste．Householdsolidwasteaccountsfor66．0％of

domesticwaste，andtheremainderisgeneratedasindustryrefuse．Domestic

WaSteis roughly dividedinto garbage and humanwaste，Withthe garbage

accountingfor62．4％．The generationofindustrialwasteanddomesticwaste

tendedtoincrease unti11990．Thereafter，it has remained almost constant．

Theratiooforganicwasteinthewastegrossweighthasrisento77％8）．
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anic waste（77

Industrial waste（82．2％）

Waste discharge

（100．0％）

Total：486．247

（million tons／year）

・Cinder

・Waste oil

・Waste acid

・Waste alkali

・Waste plastic

・Wastepaper

・Waste fider

・Waste rubber

・Waste metal

・Waste glass

・Slag

・Debris

・Soot and dust

Domestic waste（17．8％

Figure2Classificationofwasteandqlantities，1999

Note：’SludgFtfindudesmetallicsllldgeand’gafbage’indudesrtibbishorlitterbecauseofdatarestriction・

GrY）SSWeightoforganicwasteestimatesmorethanrealpureamount．
Numericalvalueinl］istheratiointhewastetotalamount．

（Source：MinisbyoftheEnvironment）
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The amount oforganic waste that comesfromindustrialwasteis59．2％．

Organicwastesthathavebeenincludedinthe dataintheMinistryofthe

Environmentaresludge，Chip，reSiduefromplantsandanimals，animalexcreta，

animalcarcass，garbage，andhumanwaste．Inparticular，Sludgeandanimal

excretawithhighmoisturecontentsarethemostdischargedwastesfollowedby

garbageandthehumanwastecomponentofdomesticwaste．

Ⅰndustrialwastethatformsalargeamountofdischargeisgenerated

from thefo1lowingindustries（Tablel）：manuhcturing（30．0％）；agriculture

（23．0％）；electricity；gaSandwater（22．6％）；construction（19．1％）；andmining

（4・4％）・Thefivemostimportantmanuhcturingindustriesarepulp，PaPer，and

PaPerPrOducts；ironandsteel；chemicalandalliedproducts；ceramic，StOne，

and clayproducts；andfoodindustry」Theseindustries glVe rise to alarge

amountofdischargeofindustrialwastessuchassludge，WaSteOil，WaSteaCid，

WaStemetal，andanimalexcreta．Thesewasteshaveahighmoisturecontent

andhighweight．

The amountoforganicwastegenerationbyprefecturewassummed・

Figure3indicatesthereglOnalcharacteristics．Theamountoforganicwasteis

thehighestinthesouthernpartofKantoreglOn，includingTbkyoMetropolis，

Chiba∴Kanagawa，andHokkaidoPrefectures，followedbyAichi，Osaka，and

HyogoPrefectures．Furthermore，theamountofwastegeneratedisalsohighin

Ibaraki，Saitama，Shizuoka，Ehime，Fukuoka，andKagoshimaPrefectures．Itis

14



TablelAmountofindustrialwastebyindustrialt）peS，1999

Unit：×1，000tons

Industries Amount of industrial waste（％）

Manufacturing 120，046（30．0）

Agriculture 91，855（23．0）

Electricity／Gas／Water 90，220（22．6）

Construction 76，236（19．1）

Minir噌 17，655（4．4）

Others 3，787（b．9）

Total 399，799（100．0）

Note：’Others－includesforesby，fishery，tranSPOrt／Communications，

Wholesale，retailandservice．

（Source：MinistryoftheEnvirY）nment）
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Figure3Amountoforganicwastebyprefecture，1999

Note：一Orgenicwaste’【100・0％］includesindustrialwaste【76・9％］isludge，Chip・reSiduefromplantsandanimals，

anlmalexcretaandanimalcarcass）anddomesticwastel23．1％Hgarbageandhumanwaste）．
TSludgp．indudesmetallicsllldge，andTgafbageTindudesrtibbishorl血erbecauseofdatarestriction・

GrossweightoforganicwasteestimatesmorethanrealpureamOunt．

（Source：MinistryoftheEnvironment）
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COnSidered that the amount of organic wasteis highin three major

metropolitan areas as a center，i．e．，Tbkyo，Osaka，and Nagoya，andin

HokkaidoPrefectureandKyusyuDistrict．Sludge，Whichaccountsfor38・5％of

Organic waste，is dischargedfrOm manuhcturingindustries such as pulps，

COnStruCtion，minlng，andfoodindustries．Therefore，itisconsideredthatthe

amount ofwasteis highin the city areasin which theseindustries are

COnCentrated・Similarly；itappearsreasonabletoassumethatthe amountof

WaSte generationhasbeenhighsince thelivestock一hrming areasinwhich

largeamountsofanimalexcretaaregeneratedareconcentratedinHokkaido

andKagoshimaPrefectures．Thus，thegenerationoforganicwastereflectsthe

existenceofreg10nalindustries．

2．RegionalCharaCteriSticsofSustainableAgriculture

Organicwaste has greatly contributed to agrlCulturalproductionby

meansofcompostingandfoddering．Figure4Showsthestagesoforganicwaste

utilizationin agrlCulture．In the past，eaCh hrm management circulated

Organismswhen dra氏animalswere usedinhrms．The numberofdomestic

animals has decreased with theintroduction and spread of agrlCultural

machinery since the beginnlngOf1950S．In addition，the widespread use of

Chemicalfertilizers has decreased the hrmer’s dependency on compost．

Organismutilizationineachhrmmanagementdisappearedduetothese
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reasons．Large－SCale hrmlng and animprovementin the efnciency ofhrm

management disturbed compost use，Whichis a time－COnSuming process・

Further，aneXCeSSOrganismhasglVenthestresstotheenvironmentaswaste・

FarmmanagementbecamelopsidedataspecifiCsectionduetothe selective

enlargementofagriculture．Inaddition，theagrlCulturalreglOnWaSChanged

due to the changeinlanduse by urbanization and abandoning ofhrming・

Under such circumstances，a hrmer who anticipated soilexhaustion with

Chemicalfertilizeratanearlystage andrequiredalarge amountoforganic

fertilizeragreedtothemutualuseoforganismswithalivestockhrmer（Sasaki

2003）．Environmentalproblemssuchasreplanthilurecausedbythedecrease

infertilityandtreatmentofanimalexcretaemergedafterthe1980S．

TheBoardonAgriculture，NationalResearchCouncil（1992）describes

“alternative agrlCulture”as“to take and to useintentionally a useful

interactionthatexistsinthenaturalworld．”Inotherwords，itwaspointedout

thatthe agrlCulturalsystemthat doesnot use chemicalsubstancestendsto

haveastablenexibilitywithstrongandresistancetodroughtanddamageby

harmfulinsects．Forinstance，Sasaki（2003）investigatedcooIsummerdamage

Ofapaddyfieldandreportedthatthe appliedcompostwaslesserthanthat

requiredinapaddyfieldthatdependedonchemicalfertilizer．Moreover，itis

ClearthattheinfluenceofpesticidesonthebiologiCalcomponentsinsoilcanbe

COntrOlledbytheutilizationoforganicmaterialssuchascompost（Sonetal．
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1985）・Additionally；Sugimotoetal．（1984）reportedthat，aSCOmParedtopaddy

fieldsthatusechemicals，thenumberofriceinsectpestsislowinthepaddy

fields where naturalhrminglS Carried out and their naturalenemy－the

arachnidan－isabundant・CompostnotonlyactsasafertilizerbutalsoglVeS

rise to crops that can withstand severe naturalenvironment and damage

CauSed by harmfulinsects by an active microorganism－s e鮎cts．Therefore，

COmPOStS have several advantages that cannot be provided by chemical

fertilizers・As a result，COmPOSt uSe WaS reVised and activelyusedfor soil

makinglnVarious places・Therefore，alternative agrlCulture was shifted to

SustainableagrlCultureinthepolicy．Sustainableagricultureisdefinedasthe

Circulationofmaterials andreductioninenvironmentalstressthroughthe

makingcompostwithconcerningtheproductivityInhct，marketingofthe

Organicfertilizers has been augmented ever since environmentalproblems

becameremarkable（Figure4）．

Further，thelawsconcerningrecyclingwereenactedinordertoforma

SuStainable societyinthebeginningof2000．Inordertothelaws，thefoOd

industry discharged organic waste enteredfertilizerindustryl The waste

dischargedbythefoodindustryhasbeenrecycledforcrophrmersinaspecific

areaorcontracthrmers．Organicfertilizersweremarketedtoanextentthan

COmPOundfertilizersin19989）・Organicmaterialhasbeengraduallyusedin

industries・According to theJapan Organics Recycling Association（2004），
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approximately80％ofanimalexcretawithhighamountofgeneration，60％10）of

thesewagesludge，30％oftheinediblepartofricestrawsandricehulls，and

approximatelylO％offoodwastearerecycledinanagrlCulturalsection・Inthe

next section，the reglOnal characteristics of organic waste utilization are

examinedfromtheviewpointoftheactualconditionsofsustainableagrlCulture

thathasanextremelyhighpotentialofutilizingorganicwaste．

SustainableagrlCultureincludesagrlCultureinwhichtheutilizationof

PeSticidesisreduced・Inthisstudy；theratioofhrmsthatpracticesoilmaking

using compostinstead of chemicalfertilizers has beeninvestigated by

Prefecture（Figure5）．Ahighratiowas observedin a decreasingorderin

Nagasaki，Tbkyo，Miyazaki，Kagoshima，Kanagawa，％manashi，Nagano，

Hokkaido，andGunmaPrefectures．Oita，Aomori，Iwate，Chiba，Miyagi，Saga，

andKumamotoPrefectureshadavaluethatwasgreaterthantheaverage．

Therefore，theratioofthehrmsthatpracticesoilmakinguslngCOmPOStishigh

intheperipheralparts ofmetropolitanareas such asthe southernpartof

KantoDistrictandKoshinArea，HokkaidoPrefecture，and恥ushuDistrict．

Thereisa greatdemandofsafefood，andsuperior－qualitycrops arebeing

PrOducedin the peripheralparts of the metropolitan areas．In addition，

agriculture thatconsidersthe environmentll）expandstourban suburbsfor

highaccessibilitytothemarket（BeauchesneandBryant1999）．Moreover，the

ratioofhrmsthatmakesoil－uSlngCOmPOStishighinHokkaidoandKyusyu，in
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Whichlivestockhrmlng areaWherein alarge amount ofanimalexcretais

discharged．

Thereis a methodfor reducing theuse Ofchemicalfertilizers and

PeSticidesin sustainable agriculture．The amount of reduction di鮎rs

dependingonthecroptypeandnaturalconditionsintheregion（Figure6）．

Thus，there are reglOnaldi飴rencesin thefeature ofcropsin sustainable

agrlCulture・Rice cropplngln Sustainable agrlCulture developsinproduction

areassuchasKinki，Hokuriku，andTbhokuDistricts．Theratioofvegetable

PrOductioninsustainableagricultureisparticularlyhighinKanto，Shikoku，

andKyusyuDistricts．Thevalueforfruittreesishighinfruittreeproduction

areas such as Koshin District・There are otheridealcropsfor sustainable

agrlCulture such as sugarcanein Okinawa Prefecture，teain Shizuoka

Prefecture，and miscellaneous grains，tubers，and pulse cropsin恥usyu

District・Shiga（1994）indicatesthenecessaryamountofanimalexcretathatis

essentialinthemaintenanceofsoilfertility；itisthehighestinvegetables，

followedbytheteatreesandpaddy．

3．SelectionofCaseStudies

Reg10naldi鮎rencesexistinthe generationoforganicwaste andits

utilizationascompost．Inparticular，thegenerationoforganicwasteishighin

theKantoDistrict・Itwasconsideredtobeasuitablecasestudyareabecausea
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Figure6Numt光rOffarmsthatpracticesustainableagriculturebyprefecture，2000

Note：Onlycommercialfarmisanolカect．
DetailsareShownthenumberoffhrmsbyprincipalcroptypes．

（Source：WorldCensusofAgricultureandForestryin2000）
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numberofhrmersinthisareamakesoil－usingcompost．Moreover，OneOfthe

focusesofthisstudyistheutilizationoforganicwastedischargedbyindustries

thatmayexpandinthefuture・Inorderto selectthe case studyarea，the

manuhcturlngindustrythatdischargedthehighestamountoforganicwaste

andtheratioofhrmsthatpracticesustainableagrlCulturewereexaminedat

themunlCIPalitylevelinKantoDistrict．

First，the reglOnWherethe maximum amountoforganicwastewas

dischargedfrom the manuhcturlng unit was determined．Theindustries

belonglngtOthemid－1evelindustrialclassi丘cationinmanuhcturing，Which

dischargedorganicwastes，WereSelected．Theseareestablishmentswithmore

than30employees（Figure7）．Manysuchestablishmentsarelocatedinarange

Of50kmrangefromtheTbkyociviccenter・Themunicipalitieswhereseveral

establishmentsexistexpandintheinnercityandcoastalareain20－40km

from the Tbkyo civic center・Moreover，the munlCIPalities where several

establishments exist are notedin the periphery ofthe seat ofprefecture

governmentinthenorthernpartofKantothatisapproximatelylOOkmfrom

Tbkyo・Itisclearthatestablishmentsexpandradiallyalongtheexpressway

fromTbkyotothesemunicIPalities・Bylocalpolicy；industryhasdiffusedtothe

metropolitansuburbsorthedistrictssincethelatterhalfofthehigheconomic

growthperiod・Regionstowhichtheindustriesdi飢sedwereuplandfieldareas

Onthediluvialuplandwhereplainwoodsandmulberryfieldswerespreadout
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Figure7Numl光rOfbusinessestablishmentsthatdischargeorganicwasteintheKantoDistrict，2002

Note：Numberofestablishmentsiscalculated一manufhctureOffood一，▼manufactureofbeverages，tObacco

andfeed．，andImanu血ctureoflumberandwoodproducts，eXCePtfurniture，undermid－levelindustrialclassification・

Townandvi11agehavenodata．

Otjectisestablishmentswithover30employees．

（Source：Censusofmanufacturesin2002）
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（Kikuchi2000）．severalsmallplantsexistinTbkyO．Incontrast，inKanagawa，

thelargeindustrieshaveagglomeratedbothshipmentvalueandthescaleofan

establishment　仏kabane1991）．Industries such as　food and wood

manuhcturing，Which discharge organic waste，generally have a material

Orientation・Hence，theseindustries were often dependent on areas with

agriculture，forestry；andfisheries．However，thelocationhas shiftedto the

COnSumPtionareas，Whereaccessibilityishigh，duetoincreasingdemandand

thedevelopmentofindustrialsectorinrecentyears．Inaddition，theindustries

tendtobelocatedinportsorintheneighborhoodoflargecitiesbecausethe

ratio，WhichdependsonforelgnCOuntriesforthesupplyofmaterial，ishighin

theseplaces・Thus，theindustriesdischarglngOrganicwasteareagglomerated

in the coastal areas or city peripheries near the consumption area．The

necessity of waste management has risenin specific regionsin which

large－SCaleplantsarepresent．

Second，thereglOnalfeaturesofsustainableagrlCultureusingrecycled

COmPOStinKantoDistrictwereanalyzed・ItisremarkablethatthereglOnWith

ahighratioofhrmspracticingsustainableagrlCulturelieswithina10－60km

rangefromtheTbkyociviccenter（Figure8）．TheregiOnswithahighratioof

agrlCulturalactivitieshavedeveloped，inthewesternpartofSuglnamiWard，

theeasternpartofHachiojiCityinTbkyo，thenortheastpartofthecoastalarea

inChibaCity；andthesouthernpartofthecoastalareainYbkohamaCitylThis

27



100km
l　　　　　　　　　　　■　　　　　　　　　　　l

Figure8Numl光rOffarmspracticingsustainableagricultureintheKantoDistrict，2000

Note：【RatiooffarmhousehddsthatpTaCticesustainatneagriCultllre］

［thenumberofhrmhousehddsthatpracticesustainableagriculture】

lthenumberofhrmhouseholds］

（Source：WoddCensusofAgriCultureandFbrestryin2000）
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Canbefiguredoutasastructure ofstartype aswellasthe diagramofan

agricultural，regionalformationin Kanto District that Shirahama（1964）

Clarified・SustainableagrlCulturehasdevelopedduetothedemandforfoodof

highquality；Whichis a traitin cities．Hence，the agrlCulture tends to

concentrateinthecitysuburbs（Ilberyetal．1998，monskyandTburte1996）．

Ontheotherhand，SuStainableagriculturealsodevelopsinreg10nSdesignated

asvegetableproductionareas，SuChasChoshiCity；TsumagoiTbwn，andMiura

Peninsula・As confirmedinthe previous section，SuStainable agrlCulturein

Vegetable hrmlngis particularly practicedin the southern part ofKanto

District，anditisdistributedintheupland丘eldsofMusaShino．

Thus，thegenerationanduseoforganicwasteweredistributedonthe

diluvial upland．In order to recognlZe the actual conditions，the reglOnS

generatingandutilizinglargeamountsoforganicwasteshouldbeexamined・

Therefore，Kanagawa Prefecture was selected as the case study area．In

KanagawaPrefecture，thereisanincreaseinvegetablehrmlngalongwiththe

development oflarge・SCale manuhcturing plants．In order to achieve the

PurPOSeOfthisresearch，CaSethattheorganismhasbeencontinuouslyusedis

adapted．Consequently；three actorsin this study were selected asfollows

（Figure9）：（1）hrmers，Organizationin Miura Peninsula that pioneers the

practiceoforganicutilization，（2）aso氏drinkmanufacturerinaprefecturein

whichorganicwasteissuppliedbytheh．rmers，organization，and（3）an
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industrialwaste contractorinvoIvedin the collection，COnVeyanCe，and the

treatmentoforganicwaste．

ItislocatedinanagrlCulturalcircumstancetopromotethe abandon

hrminginMiuraPeninsula・However，thepeninsulahasmaintaineditsstatus

asasourceoffoodsupplytolargecitiesformanyyears，anditrepresentsthe

VegetableproductionareainJapan．Thehrmers’Organizationhasusedorganic

WaSte POSitivelyfor15yearsfrom1989to the presentin Miura Peninsula

becauseitislocatedinthereglOninwhichtheamountoforganicwasteishigh．

Thehrmers’organizationhaschieflyusedtheorganicwastedischargedbyfour

SOftdrink manuhcturers，i・e・，COrPOrations A，B，C，and D・Further，the

COrPOrations arelocatedintheperipheryofthe consumptionareaalongthe

expressway；and the sales and production scale arelarge．Corporation C

PrOVidesthemaximumamountoforganicwastetothefarmers’organizationin

MiuraPeninsula．However，CorporationAwasselectedasthecasestudyofa

WaSte generation becauseit provided cooperation to theinvestigation．

CorporationAnotonlyhasthelargestscaleofproductionamongthesefour

COrPOrationsbutalsoranksfirstwithrespecttomarketshareintheentirefood

manufacturingindustry as of2001．The three actorsin the studywere the

hrmers’organizationinMiuraPeninsula，CorporationA，andCorporationEis

awastecontractorinvoIvedinthetreatmentoforganicwastefromCorporation

Aandits delivertothe hrmers’organization．The systemoforganicwaste
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utilizationinTbkyoMetropolitanAreahasbeenclari丘edbyanalyzlngthese

CaSeS．
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CHAPTER3

STRUCTUREOFORGANICWASTEMANAGEMENT

－ACASESTUI）YOFTHEFOOI）MANUFACTUMNGINDUSTRY－

1．BusinessDevelopmentandProductionofCorporationA

TheJapanSoftDrinkAssociationcontroIsthesoftdrinkindustrylAsof

2004，87Commissionlngmanuhcturersandprocessingtrader，eXCludingsmall

andmedium・Sizedentrepreneurs，andlO9relatedentrepreneurs12）haveJOlned

thesoftdrinkindustrylAmilk－basedbeveragepreparedwiththehelpoflactic

acidbacteriaandthebeverageswithanalcohoIcontentof1％ormorearenot

COnSidered to be soft drinks．There has been a gradualincreasein the

PrOductionoftheso氏drinksinJapan．Itexceeded16millionkilolitersin2002・

The totalsale ofsoftdrinksin the丘scalyear2003was3．28trillion yen・

However，the management ofthe entireindustrylS Stillsevere．Green tea

beverages and mineral water have the highest demand．Additionally；the

demandforaminoacidbeveragesandbeanmilk・baseddrinkshasincreased

duetothehealthboominrecentyears．Moreover，thedemandforteabeverages

andvegetablebeverageshasalsoincreased．Therehasbeenashifttotheuseof

PETcontainers，Withtheshareapproaching60％．

The Basic Lawfor Establishing the Recycling－based Society was

enforcedin2000．Inthesoftdrinkindustry；itactsonthereductionofcarbon

dioxide’S emissions，and the raise of recycling rates of waste and used
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COntainers・Since thelaw concerning the promotion oftheuse Ofrecycled

resourceshadbeenenforcedin1991，therecyclingofPETwasreinforcedinthe

SOftdrinkindustrylTherateofcollectionofPETreachedincreasedto50％or

morein2003・ThesoftdrinkindustryisdeveloplngahighstandardofPET

recycling．However，theWasteDisposalandPublicCleaningLaw（WDPCLaw）

WaSreVisedin2003．Therefore，eaChcorporationinthesoftdrinkindustrylS

expectedtotaketheresponsibilitytowardwastemanagement．Similarly；eaCh

COrPOrationintheindustryispromotedtoacqulreanISO14001environmental

Certi丘cation13）．Theyareworkingtowardenvironmentalpreservationthrough

environmental management．　Furthermore，　the corporations make

COmPrehensivee伍）rtStOintroducethe HazardAnalysISandCriticalControI

Point（HACCP）14）toplacetheemphasisonsafetyandhygieneoftheproductto

maintain　the appeal to the consumer．It took a general view of the

above一mentioned trend ofthe softdrinkindustry二The waste management

StruCtureOforganicwasteisanalyzedinthischapter．Ⅰtisacasestudyofthe

SOftdrinkmanuhcturlngPlantofCorporationAthatislocatedinKanagawa

Prefecture，EbinaCity（Figure9）．

CorporationA，Which hasits headquartersinTbkyo，is a soft drink

manuhcturing corporation establishedin1957．Corporation A began the

manuhcturingandsalesofcarbonateddrinksforthefirsttimeinJapan．At

PreSent，ithasmaximumbusinessinthe softdrinkindustry．CorporationA

34



OWnS15contractcorporationsbasedonthelicenseinJapan，andtheplantof

each corporation15）manuhctures the product（FigurelO）．The productis

delivered to omces and retail stores by the joint delivery system of the

headquarters and the contract corporation・These offices and retailstores

becomethebaseofthesalesofeachcontractcorporation・ThecasestudyLthe

Ebina plant of Corporation AlWaSin theJurisdiction16）of the contract

COrPOration that developed the businessin Kanagawa Prefecture and was

establishedin1971・The sellingareasofthe corporation，Whichbecomethe

businessbaseoftheEbinaplant，areKanagawa，Shizuoka，and％manashi

Prefectures・Theannualsalesofthiscorporationareabout118・8billionyen，

WhichisthefourthinCorporationAgroup．Theheadquartersofthiscontract

COrPOrationisattachedtotheEbinaplant，andthelotareaattheentireplant

includingtheheadquartersbuilding，lSaPPrOXimatelyas91，000rrf．Inaddition，

thelogisticscenter17）thatis adjacenttothe Ebinaplantis akernelofthe

distribution networkin the metropolitan area according to thelow cost

OPerationsystemofautomatic24hoperation．

The Ebina plant hasgiven prlOrity to the product manuhcturlng

SeCtion since operations beganin1971andhas handledbottled carbonated

drinks（Figurell）．Thereaaer，theproductionlinethathandledcansusedas

COntainerswasadded，andthecapacitydiversi丘ed・Thedemandforthesports

drinksincreasedsincethe1980S，andthelineofalargePETconstructedin

35



○

FigurelO SalesofCorporationA－scontractors

Note：Datain2000－2002wereused．

CorporatiOnwhichsalesarenotshownhasnodata．

（Source：DatafromCorporationA）
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］ Make new productionline

圭　匡LDOdelingproductionline
L．＿J

Containers Size

⑤Bottle l：500milliliters～

⑤can m：340～500milliliters

⑦pET s：～340milliliters
⑧post－mixed

FigurellChangeofproductionlinesinEbinaplant

（Source：DatafromCoIprationA）
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1988．Further，thedemandforcofEbeandteaincreasedsincethelatterhalfof

the1980S，and their manuhcturingwas also started．Moreover，Since the

demandforlight portable PET containers hadincreased，theline was

remodeledintheEbinaplant・Inotherwords，thestrategyoftheEbinaplantis

machine enhancement，PrOductionline diversi丘cation，and di放きrenCeinthe

Sizeandstandardofcontainerstosatisfyconsumerneedsthatincreaseevery

year・Inaddition，tOSatisfyconsumerneeds，multipleproducts suchasthe

SPOrtSdrinks，CO脆e，andtea，iscarriedoutratherthantheproductionofonly

Carbonateddrinks．

2・ProcessesofOrganicⅥねsteDisdlargebyCorporatiOnA

TherearesevenproductionlinesintheEbinaplantasof2003（Figure

ll）・Theproductionlinedi鮎rsdependingonthetypeofproductandcontainer．

Thefirst，fourth，and丘氏hlines discharge the organicwaste manuhctured

duringtheproductionofteaandco鮎e．

The raw materialsfor the products manuhctured at the plant are

Ordered andprocuredfrom the headquarters・Organic wasteis discharged

Whentheextractionoftherawmaterial，Whichisthefirststageofproduction，

ismixed・Theliquidisfilledintothecontainerinthesecondstageofpacking．In

thethirdstage，theproductis丘nallypackedincases．Ⅰneachproductionline，

theorganicwasteistemporarilydischargedintheextractionmixtureprocess
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intoadregshopper18）throughpiplng；therearefourdregshoppers．Thefirst

linethattreatsthe2LPEThastwodregshoppersofapproximately27tonsor

less・Thesetwoareusedforoolongandotherteas．Thefourthandfifthlmes

havedregshoppersthatstore27tonsorlessand18tons，reSPeCtively・These

dregs arefrom co飴e mixed with tealeaves．After the extraction ofthe raw

material－aPPrOXimatelyl・67timesforcofEbeandapproximatelyl．90times

fortealeavesニtheresiduesaredischargeddependingontheweightoftheraw

materialprlOrtOPrOCeSSing・Thedregshoppersreachtheirvolumelimitina

dayduetothepresenceofbagsofwaterdepositionofresiduesofco鮎eandthe

tealeaves after the production process・Therefore，the dregs hoppers are

arrangedin a position that provides easy access to the waste contractorTs

Vehicle・Thecontractorthenreceivesthestoredorganicwastethroughoutthe

day」

3・StruCturalChangeSinOrganicWasteDisposal

3－1・ChanglngProcessesofOrganicWasteDisposal

TheproductionintheEbinaplanthasbeenconstantfrom1997to2002

（Figure12）．Theproductdetailsareuncertainduetotherestrictionofdata．

However，the tea productionincreases according to theinterviewing data

becauseoftheincreaseinteapreferenceinrecentyears．Inotherwords，the

amountofdisposedorganicwasteincreasesinthecaseofresiduesoftea
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（×　billion cases）

1997　98　　99　　00　　01　02　year

Figure12ProductioninEbinaplant，1997－2002

（Source：Stlrveyedbyauthor）
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becauseitsamountisrelativelylarge．Theamountofdischargedorganicwaste

increasesintheyearswhenthedemandforco鮎eandteaishigh（Figure13a）．

Ontheotherhand，thedisposalcostoforganicwastefrom1997to2002

is not proportionalto the disposalquantitylThe reasonbehind thisis the

ChangeinthedisposalmethodoforganicwasteintheEbinaplant（Figure13b）．

Thewastedisposalhasbeenconslgnedtotheindustrialwastecontractorssince

thebeginningofoperationsintheEbinaplant．Neithertheamountnorthe

destinationwasclear；however，aPartOfbotanicalwaste atthattimewas

utilizedforcompostmaking・Moreover；thesludgewasdisposedintothesea・In

thedisposalmethodwithoutathoroughmanagement，thecostwassuppressed

to an amountthatislesserthanthepresent amount．The controlofwaste

generationandthepromotionofrecyclingwereperformedatthebeginningof

theoperationoftheplantdependingontheWDPCLawthathadbeenenforced

in1970・However，the recycling cost of the disposed material was not

determinedbecausethislawdidnotprovidetheresponsibilityormanagement

forthewastethattheentrepreneurhasdischarged・

Recyclingoforganicwastewasbegunintheproductionplantbetween

1999and2002・DurlngreCyCling，thedischargedorganicwastewascarbonized

andorganiccharcoalwasmanuhcturedandsoldtothecharcoalcorporationas

asub・raWmaterial・However，thedisposalcostatthistimeincreasedininverse

PrOPOrtiontothedisposalqualitybecauseitoftheenormouscostincurredfor
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a）Cost and volume of organic waste
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Figure13ChangeofwastemanagementinEbinaplant

（Source：SurveyedbyauthoIう
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the recycling equlPment and the maintenance expense．This plant was

approachedimmediatelybeforethe acquisitionofenvironmentalcertification

andanenvironmentalappealwasmadefortheenvironmentalcertification．It

Canbeconsideredthattheyearsareshiftperiodtomanagementthoughtabout

environmentalissuesJnaddition，in2000，theBasicLawforEstablishingthe

Recycling－basedSocietywasenactedandthelawconcernlngreCyCling，SuChas

recyclingofthecontainerwrappingandfoodwaste，WaSreinforced．Theaction

OfCorporationAcanbeconsideredtobeanemergencyresponsetotheseLaws．

Accordingtointerviewingdata，reCyClingintheplantwasperformedforonly

twoyearsduetotheproblemsofhcilitiesmaintenance，management，andcost．

Inaddition，thecostagainincreasedbecauseCorporationAacquiredan

ISO14001environmental certificationin May2001．The disposal expense

increasedbecausetheindustrialwastecontractorsrecycledtheentireorganic

WaSte．Additionally；intherevisionoftheWasteDisposalandPublicCleanlng

Lawin2001，allthemanagementpracticesprlOrtOfinalwastedisposalhave

beenmadeobligatoryforallwastegenerators，includingCorporationA．This

lawhasbeenenforcedinthecasesofpollutionduetowaste andtheillegal

disposalmanagementpractices．Therefore，thewastegeneratorsareobligated

tomanagethe nowofwastebasedonthemanifest19）．Thewaste generators

along with waste collection and conveyance contractors and disposal

COntraCtOrS，Whohaveobtainedthepermission，managethequantityofdelivery
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ineachstageofwastedisposal．IntheEbinaplant，therecyclingofwasteis

required．ThegeneratedwasteshouldbemanagedbyinvoIvingwastecollection

andconveyancecontractorsandwastedisposalcontractors・Transactionswith

the contractors often become expensive due to the highquoted prlCe，thus

increasingthe disposalcostunderthe assumptionthatwasteisrecycled．A

maJOrPOrtionoftherecycledorganicwasteisconvertedtocompost．

Thus，thedisposalstructureofthewastedischargedbyCorporationA

Changed dynamically due to the acquisition oftheISO14001environment

Certificationandthelawsenforcedonwastegenerators．

3－2．RelationshipbetweenCorporationAand

IndustrialⅥrasteContractors

Inthissection，therelationshipbetweentheEbinaplantofCorporation

Aandindustrialwaste contractors hasbeenconsidered．Theindustrialwaste

COntraCtOrS have been described　first．Generally；theindustrial waste

COntraCtOrS are Classi丘edinto thefo1lowing three types：（1）contractors

SPeCializinginwastecollectionandconveyance，（2）contractorsspecializingin

wastedisposal，and（3）contractorsinvoIvedinwastecollectionandconveyance

anddisposal．Inthisstudy；OnlythecontractorsinvoIvedinpreparingcompost

have been considered and are referred to as“waste－reCyCling contractors”

insteadofwastedisposalcontractors．Further，〃industrialwastecontractor20）り
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isthegenericnameforallthecontractorsinvoIvedinwastemanagement．

TwowastecollectionandconveyancecontractorsfromKawasakiand

％kohamaareinvoIvedinthe managementoftheorganicwaste discharged

from the Ebina plant（Figure14）．The commission ofcontractorlis high

becausewasterecyclingisalsocarriedoutinadditiontowastecollectionand

COnVeyanCe．The waste commission of each contractor，however，Changes

accordingtothe qualityofthe dischargefromthe Ebinaplant．The organic

WaSteis delivered to the waste－reCyCling contractors by each ofthe waste

COllectionandconveyancecontractor．Figure14Showsthatwasteistransported

throughalarge area，including Saitama and％manashiPrefectures，eVen

thoughthewastecollectionandconveyancecontractorisbasedinKanagawa

Prefecture．The waste・reCyCling contractor commercializes the compost and

Sellsthedeliveredorganicwaste．

ThetransactionbetweentheEbinaplantofCorporationAandwaste

COllection and conveyance contractors provides the contractors with the

OPPOrtunityofsalespromotion．Thesetransactionshavecontinuedsinceco脆e

manuhcturing started（Table　2）．The waste・reCyCling contractors were

associatedwiththeEbinaplantduetotheintroductionofwastecollectionand

COnVeyanCe COntraCtOrS．As mentionedabove，thewaste discharglngindustry

Shoulddealwiththewastecollectionandconveyancecontractorsandwaste－

recyclingcontractorswhohaveobtainedwastepermission．Thewastecollection
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Figure14FlowoforganicwastedischargedfromEbinaplant，2002

（SouI℃e：SurveyedbyauthoIう
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Table2RelationshipbetweenEbinaplantandwastecontractors

Transactions

Start year
Transactions mOtive

Waste collection and

COnVeyanCe COntraCtOrS

1 ー －

2 1984 Sales promotion

Waste－reCyCling　COntraCtOrS

1 － Introduction of waste

COnVeyanCe COntraCtOr l2 －

3 2002 Imtroduction of waste

COnVeyanCe COntraCtOr 24 －

Note：［－］isunkn0wn．

（Source：Surveyedbyauth0Ⅰう
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and conveyance contractors obtain prlOrinformation on theincreasein

dischargeintheproductionlinesfromtheinformationnetworkofindustrial

WaSte COntraCtOrS・Theythen approachthe waste・reCyClingcontractors，and

announcethecoststotheplantdischarglngthewaste・Asaresult，theplant

discharglngthewastecansavethetimespentinlookingforthecontractorof

WaSte reCyCling．On the other hand，the waste collection and conveyance

COntraCtOrhastheadvantageofmakingthecontract・Thereisastrongnetwork

betweenthewastecollectionandconveyancecontractorsandwaste－reCyCling

COntraCtOrSintheareaswherealargeamountofwasteisgenerated．Inorderto

accomplishthebusinesssmoothly；thecontractorwhohandlesindustrialwaste

exchangesinformationwith the other contractors．The waste collection and

COnVeyanCeCOntraCtOrbuildsanoriginalnetworkuslnghisinfluenceamongthe

Plant discharglng the waste，Whichis the source ofprofit and the waste

recyclingcontractor．

Thedetailsoftransactionsoforganicwastearecontinuouslyconsidered・

IntheEbinaplant，thechargetimevariesdependingonthewastecollection

andconveyancecontractors（Figure15）．Onecontractorchargesfor24h，While

anothercontractorchargesforthedaytime，Whentheproductionlineischiefly

OPerated・In the Ebina plant，the hopper can stock a maximum of

approximatelylOO tons of waste．However，for smooth operation of the

PrOductionline，tWOWaSteCOntraCtOrShavetowork丘vetimesadayonan
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0：00　　　　　6：00 12：00　　　18：00　　　　　24：00
19：00

Payrnent of
Ebina p lant

Transportation
（／4 tons） 30，0 0′－50，000ye （Distance c n ersion）

Recycling
（／4 tons）

8，000yen、L 一′　　　 7，000yen　　 、L 8，000yen
′ 　1 ′

Contract time
Waste collection
and conveyance
COntraCtOrS

金

◎

Transportat ion frequency （／day） 4－tOn Car・・・three　times，10－tOn Car・・・tWice

Cont ract day Every day

Figure15TransactionwithorganicwastedealersinEbinadant，2003

Note：NumeralofwastecontractorcorrespondsFig．14．

Recyclingchargeistheaverageofallkindsoforganicwaste．

（Source：Surveyedbyauthor）
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average・Further，theEbinaplantpaystransportationandrecyclingchargesto

the transactions contractor as a part of the organic waste disposal cost・

Transportationchargesarebasedonthedistanceandtimeoftransport．The

recyclingchargeofthewasterecyclingcontractorvarieswiththetypeofwaste・

Forexample，therecyclingchargeishighifthewastehasahighamountof

moistureandifsophisticatedskillsarenecessary．Theplantdischargingwaste

Prefersacontractorwithwhominexpensivetransactionscanbemade．However，

inordertoavoidrisks，itcannotuseasinglecontractor．Further，forsmooth

Operationoftheproductionline，aCOntraCtOrShouldbe alsoemployedinthe

night・The discharge side that generateslarge amounts of waste needs

COntraCtOrS CaPable of recyclingit or waste collection and conveyance

COntraCtOrS Who have connections withthe recyclingcontractors．Thereis a

greatdemandfororganicwaste．Thereare，however，nOlarge・SCalerecycling

hcilitiesthatcanhandlelargeamountsofwasteintheperipheryoftheplant．

Hence，thereisanincreaseintransportationcharges．Therefore，theindustrial

WaSte COntraCtOris moreimportant than the discharge sidein these

transactionsinvoIvingorganicwastedisposal．

4・CorporateStrategyandEvaluationinOrganicⅥねsteManagement

SincetheestablishmentoftheEbinaplant，ithasimproveditsservice

andcontributiontotheenvironmentbyimplementingtheinternationalquality
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assurancesystemISO9002certificationandfoodsafetymanagementstandard

（HACCP）alongwithothersoftdrinkmanuhcturers（Table3）．Additionally；the

Plantattemptedtoobtainenvironmentalmanagementcerti丘cation（ISO14001）

by the environmental management by which the organic waste disposal

StruCtureWOuldundergoamaJOrChange．Therehasbeenanactiveattemptto

reducetheenvironmentalstressinitsownplant．

ThecorporationsbasicprlnCiplesaretheresultofexternalhctorssuch

asincreaslngPublicconcernfortheenvironmentandlawsenforcedforwaste

management；thesehctorsinfluencethecorporate activityofCorporationA

anditsEbinaplant・Thecorporationisexpectedtoimproveitscorporateimage

andreduceenvironmentalstressthroughimprovingitseconomice鮎ctuation

byacquiringanenvironmentalcerti丘CationaspartofthestrategylHowever，

the acknowledgmentlevelofthe environmentalcertifiCationsystemis still

lowerthanthatrequiredtoimprovethecorporateimageinaccordancewithits

aim・In addition，the corporateidentityis not emphasized throughthis

Certi丘Cationsystembecause the acquisitionofthe certificationis generally

associatedwiththewaste discharge corporations21）．Aspart ofits regional

COntribution，the Ebinaplant supportspositive environmentalpreservation

activities not only throughthe certi丘cation system but also throughthe

distributionofpamphlets，Participationinenvironmentalevents，ando鮎ring

Ofenvironmentaleducationmaterials・However，COnSumerfeedbackregarding
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Table3ManagementstrategyofenvironmentalstressreductioninEbinaplant

Date Matters

1971／3 Plant operation starts

1984／6 Coffee production　starts

1990／6 Tea production　starts

1998／9 Acquiring of ISO 9002 certification

1999／4 Introduction of carbonization system of tea dregs

2001／5 Acquiring of ISO 1400l certification

2002／3 Acquiring of HACCP certification

2002 Abolition of recycling of carbonization system

（Source：DatafromCorporationA）
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the cost－e脆ctive measures undertakenis extremelylow．Moreover，the

recyclingincreased the disposalcost by approximatelyl・5times，Whichis

discusSedintheaboveparagraph．Thisisbecausethetransactionscontractor

determinesthedisposalcost・Therefore，grOWthinearningshash11enbelow

expensesbythemanagementthatconsiderstheenvironment・

Thus，intheshort－term，theacquisitionoftheenvironmentalcerti丘cate

aspartofthecorporatestrategylSnOtCloselyrelatedtoanimprovementin

consumerts buylngintention and caused the decreasein the economic

e鮎ctuationofthecorporation・Thissituationissimilartothathcedbyother

corporationsthatacquiresISOcertification（Noseijournalistnokai2000）・The

changeinwasteprocessingtechniquesinCorporationAwasduetotheISO

certification・However，allthecorporationsthatdischargedlOOtonsormoreof

organicwasteperyearhaverestrictedtheirdisposalmethodbytheWDPCLaw・

The disposal costin all these corporations，including Corporation A，has

increased depending on the waste contractor・However，the potential

advantagesarehighfollowingchangessuchasmanagementstabilityandthe

improvementinthe acknowledgmentleveltothe consumer，sinterests・The

corporationispresentlyplanningareductionincosts；thisincludesdecreasing

the moisture content ofwaste because the organic waste disposalcostis

calculatedbyweightconversion．Decreasingthemoisturecontentofwasteis

advantageousforthecorporationduetodecreaseinthedisposalcostandease
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Ofwastemanagement・Moreover，thecorporationconsidersthatitisnecessary

toinitiateenvironmentalpreservationactivitythatstimulatestheconsumers

buylngintention．

As mentioned above，COnSumer needs andlaws as external hctors

greatly controI corporate activities．As　a result，although　the waste

managementtechniqueshavechangedbasedonthepoliciesofthecorporation，

theformationofthe disposalstructure dependsonthewaste collectionand

COnVeyanCeCOntraCtOr．
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CHAPTER4

MECHANISMOFRECYCLINGOFORGANICVVASTE

1．IntroductiOnofCorporationE

The waste management structurein afood manuhcturingindustry

WaSeXaminedinthepreviouschapter．Thischapterexaminestherecyclingof

OrganicwastedischargedbyCorporationE，Whichisawastecontractorlocated

inAyaseCity，KanagawaPrefecture（Figure9）．

The corporation that became the antecedent of Corporation E was

establishedin1965・The corporate prlnCiples of the corporationincluded

recycling of resources．Initially；their main business was the collection，

exchange，and salvage oftoilet paper uslng a tWO・Wheeled cart．Alimited

COrPOrationwasestablishedafterpermissionforthecollectionandconveyance

Ofindustrialwastewasobtainedfromtheprefecturein1983．Thecorporation

begancollectingorganicwastein1986．Sincethecorporationobtainedwaste

disposalpermission，thebusinessexpandedintotransportationandrecycling．

In1994，theeldestsonassumedthepositionofpresidentofthecorporation．In

thefollowingyear，the secondsonestablished CorporationE．CorporationE

SPeCializedinwastecollection，COmPOSttreatment，andsaleoforganicwaste．

Thedevelopmentoforganicwaste－relatedbusinessinCorporationEis

roughlydividedintothreestages．The丘rststagewasfrom1986to1987when
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thesupplydestinationstartedstagnatingwithorganicwaste・Thesecondstage

WaSfrom1988to1999whencompostingwasstartedduetorapidlydecreasing

SuPPly destinations・Radicalcomposing was then started・The third stage

Startedin2000whentransactionswithseveralcorporationswerestartedto

handle of di鮎rent types ofwastes．The characteristics of organic waste

COllectionanddeliveryandtherecyclingprocessareanalyzedwithrespectto

thethreestagesinthenextsection．

2・BusinessManagementofCorporationE

2－1・TheIncunabulumStage（1986～87）

The only collection place of organic wastein the　丘rst stagein

CorporationEwasthe softdrinkmanuhcturer，CorporationD（Figure16）．

CorporationEhadbeencollectingusedpaperandwrapplngPaPerdischarged

fromCorporationDprlOrtOCOllectingorganicwaste．Therefore，CorporationE

beganthecollectionandconveyanceoforganicwasteinordertounderstandthe

WOrkingoftheco脆eproductionlineinCorporationD．Sinceitwasabusiness，

OnlythecollectionandconveyanceofwastewithoutprocesslngWaSCarriedout．

Therawmaterialwasfirstcarriedoutinfourcompostcentersofthe

agrlCulturalcooperatives，WhichexistedinthesameaffiliateasCorporationD．

ThesecompostcentersareintroducedfromCorporationD．Wastewassoldasa

fermentationaccelerantofanimalexcreta．However，Sincethewastecontained
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excessive moisture，it was not suitablefor this use．Since the number of

CustOmerS decreased gradually；Corporation E registered　for the waste

exchanglngSyStemOfKanagawaPrefecture．Asaresult，CorporationEstarted

dealing with the Miura City agricultural cooperatives（Miura CityJA）・

However，tranSaCtions were discontinued within a year due to the high

moisture content．Therefore，the number ofcustomers gradually decreased

becausethecommoditydidnotsuittheirneeds．

2－2．TheCorwersionStage（1988～99）

A氏erlosingthesupplydestination，CorporationEstarteddealingwith

thehrmers’OrganizationwithanintroductionfromtheMiuraCityJAstafE

This organizationis the Tt41tLZu BbDtOu Wutgu SbisebiyTOukzLmibj”

（RecyclingUnion）．Despiteprovidingfreedelivery；therewasafurthersharp

decreaseinthenumberofcustomersduetohighmoisturecontentanddamage

tocrops．Evenifitenteredthesecondstage，CorporationEcouldnotincrease

itscarrylngOrlglnSbecauseoffeWcustomers．Themanagementofbusinessat

Corporation E also became difficult due to a decreasein the number of

CuStOmerS．Hence，Corporation E continued to selluntreated waste．At the

Same time，With the cooperation of theleader of the Recycling Union，it

investigated the potential uses of co鮎e dregs．Theyfound thatusing a

COmbination ofco脆e dregs withotherwastes was betterthanusing co脆e
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dregsalonebecauseincombinationthedregsfermentedeasilyandgoodquality

COmPOSt WaS Obtained．They also developed moisture－adjusting methods・In

1989，the RecyclingUnionwasformed，andthe customers ofCorporationE

Shiftedfrom agrlCultural cooperatives－affiliated compost centers to a big

hrmersgrouplnthesameyear．Theimprovedwastetreatmentmethodsand

the cooperation of the hrmersinfluenced the business management of

CorporationE．In1991，atreatmentareaOf330．6m2wasconstructedforthe

WaStetreatmentWiththehelpoftheRecyclingUnion．Theco鮎eandteadregs

Weremixedanddeliveredwithoutfermentationafteraddinge飽ctivebacteria．

Transactions with the compost－PrOduclng COrPOration，Which was a

Similar corporationinAtsugi，Were begunin1992．This corporationchiefly

treateddomesticanimalexcreta；therefore，itattemptedthemixingofco鮎e

dregswiththeexcretafororlglnalcompostmanuhcturing．Ontheotherhand，

CorporationEhadtocarryoutthecompostingwhentheRecyclingUniondid

notusetheserawmaterialsinordertoavoidstagnationofthestock．Inevitably；

thesetransactionswereapproved．

The demandfor the moisture－adjusted commodityincreased，and

CorporationEbeganradicalcomposlng．CorporationEinitiallymanuh・Ctured

the sludge compostfertilizer that was preparedfrom the organic sludge

dischargedbythesoftdrinkmanufacturer，CorporationD．

CorporationE collectedhorse dung andtea dregs and attemptedto
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PrePare gOOd－quality compost．Its own treatment area oflO50　m2was

COnStruCtedin1995・SeveralindustrialestatesaresituatedaroundCorporation

E，andasmalldistanceseparatesitfromtheresidentialquarters．Anadvanced

devicewasinstalledintheareaoftreatmentinviewoftheamountofdischarge

andcomplaintsfromthelocalpopulationregardingthefoulodor．

Therefore，CorporationEbuiltitsbaseofbusinessdevelopmentinorder

tomeetthecustomerneedsbyproductdevelopment，etC・，inthesecondstage・

Moreover，it strengthenedits connections with the compost・PrOducing

COrPOration to supplement excesses and defiCienciesin the compost raw

material．

2－3・TheExpanSionStage（after2000）

Withtheinstallationofthetreatmentplant，therewasacontinuous

increasein both acceptance and quality ofcompostin the second stage．

Additionally；WaStefromthefoOdmanuhcturlngindustryincreasedrapidly

SincetheenforcementoftheWDPCLawin2000・Transactionswithorganic

WaStefromtheprlmaryindustryorlglnSdidnotcontinue・Incontrast，Organic

WaSteOfthesecondaryindustryorlglnhasincreasedinthemanagementof

CorporationE・Diversetypesofwastessuchasco脆edregsandteadregsas

Wellassludgeandgarbagewereused・Consequently；CorporationEdeveloped

newproductsdependingonthetypeofwastesuchascompostfromfermented
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CO脆edregs，high－qualitysludgefertilizer，andorganicfertilizersfrOmgarbage．

Thus，thediversi丘Cationofmanagementwaspracticedtohandlethecompost

demand・CorporationEobtainedsoilimprovementmaterials suchasprune

branchchipandbarkcompostfromthesametraders．

Corporation E uses the traderinformation network and marketing

researchinordertosecurethecarrylngOrlgln．CorporationEthenaimsatthe

acquisition of waste by understanding the needs of the organic waste

generators・CorporationEhasobtainedpermissionfromtheprefectureforthe

COllectionandconveyance，andwastedisposal．Therefore，itiseasytosecure

thecarrylngOrlglnSbynegotiation．Incertaincases，CorporationEcouldbe

requestedtotreatthewasteonlybyothercollectionandconveyancecompanies．

Corporation E undertakes only the treatment of waste discharged by

CorporationAandacanteenofamanuhcturingenterprlSe・

Mostofcustomerswere hrmersofthe RecyclingUnion，Withwhom

businessrelationscontinuedfromthesecondstage．Ithasgraduallyexpanded

from Miura Peninsula to the hrmersin Ybkohama and Kawasaki Cities．

Further，aneWagreementforthemutualsupplyofcompostrawmaterialwas

formed between Corporation E andthe compost－PrOducing corporationin

ChoshiCity・This agreementis similarto thatwiththe compost・PrOduclng

COrPOrationinAtsuglWithwhichithastransactionssincethesecondstage．The

above transactionswere madepossiblebytheintroductionprovidedbythe
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WaSteCOllectionandconveyancecontractor2（Figure14）whohasacontract

WithCorporationA．

The products，Which satisfied customers，Were enhanced by the

diversification ofthe carrying origins and waste types，aSindicated above・

Moreover，the network of the waste contractors stronglyinfluenced the

transactionsoforganicwaste．

3・SpatialCharaCteristicsofOrganicWasteCdlectionandDdivery

3－1．0riginsofOrganicWasteandtheAm0untCollected

CorporationEhascollectedorganicwastefromeightcorporationsasof

2002（Figure17）．ThecarryingoriginsarenotonlysituatedaroundAyaseCity；

Where Corporation Eislocated，but alsoin alarge areain Kanagawa

Prefecture．Recently；CorporationE has startedtransactionswiththe same

tradersbasedinSayamaandChoshiCitiestoenhancecompostmanuhcturing．

Thecarryingorlglnislocatedalongtheexpressway；hcilitatingthetransportof

WaSte．TheCorporationEdealswithindustrialwastessuchasteaandco脆e

dregs，garbage，and plg dung，Which are dischargedfrom the softdrink

manuhcturlngPlantsincorporationsA，B，C，andD．Inaddition，aVarietyof

WaSteS，includingdiatomsoils，Prunebranchchips，adsorptionmaterialssuch

as the bark compost，and dry materials are also collected．Thus，SeVeral

good－qualityproducts，WhicharepreparedbymixlngaVarietyofwastes，Canbe
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Origins of organic waste Organic waste

Corporation A

Corporation B

Corporation C

Corporation D

Pig farln

Compost－prOducing corporation

Canteenin a corporation

Co町POSt－prOducing corporation

Tea／coffee dregs

Coffee dregs，Sludge，diatomite

Tea／coffee dregs，Orange pericarp，diatomite

Tea／coffee dregs，Sludge

Pig manure

Prune branch chip

Garbage

Bark compost

仏－D：Soft drink manufacturer）

直】corporationE

Origins of organic waste

（Number correspondsleft table）

Amount of discharge

（Total：5998．1tons）

■ll■1・500tons
500　tons

lOO tons

Figure170riginsoforganicwastecdlectedbyCorporationE，2002

（Source：DatafromCorporationE）
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SuPPlied．

IndirecttransactionswiththecarrylngOrigins，itwasagreedthatthe

waste transportationbusinesswouldbe entrustedto CorporationE・Onan

average，WaSteiscollectedinfourtOnCarSOnCeOrtWiceadaylCorporationE

ownsoneten・tOnCar，Oneeight・tOnCar，andthreefour・tOnCarS・Fourdrivers

collectwastethroughoutthedayonthebusinessdays（MondaytoSaturday）・

ThenatureoforganicwastecollectedchangesthroughOuttheyear・The

productionofteaandthefruit・basedbeveragesincreasesfromthebeglnningof

summertohll；thiswasparticularlyobservedin2002（Figure18）．Therefore，a

largeamountofwastewasdischargedfromthesoftdrinkmanuhcturingplant・

Further，theamountofwastecarriedbyCorporationEincreasedinOctoberby

theacquisitionoftwoneworiginsoforganicwaste．Thistransactionisdueto

improve　the quality of product and adjust　the quantity with other

compost－PrOducing corporations．The amount manuhctured by waste

generatorsstronglyinfluencesthecarrylnamOuntOfCorporationE・

3－2．DestinationofProductsandtheAmountofCarryOut

Inthischapter，thecarryoutdestinationsoftheproductsthatwere

regeneratedin Corporation E are examined．A maJOrity of carry out

destinationsis distributed on the east side ofthelarge consumption area

associatedwithit（Figure19）．Thecustomersmainlyincludehrmersand
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2002

Jan．

Feb．

Mar．

Apr．

May

JuIle

July

Aug．

Sep．

Oct．

Nov．

Dec．

』　Soft drink manufacturer D

田　Soft drink manufacturer C

E∃　Soft drink manufacturer B

EZ】Soft drink manufacturer A

四Compost－prO悪路ati。n

団Compost，prO悪路ati。n
Eヨ　Canteenin a corporation

口　Pig farm

：：：：：：：王：：；：：：；

0　　　200　　　400 600　　800　　1，000　1，200tons

Figure18Monthlycarry－lnOfwasteinCorporationE，2002

（Source：DatafromCorporationE）
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Yokosuka City

画CorporationE

◎Farm（numberof farms）
（∋Compos仁producingcorporation

Amount of supply

（Total：3，674tons）

1，000tons

500tons

lOO tons

ura City

O lOkn
L－し＿＿」

Figure19DestinatiOnofcompostandprductsinCorporationE，2002

（Source：DatafromCorporationE）

66



COmPOSt・PrOducingcorporationsthatarebasedinandaroundtheprefecture．

Amongthese，54hrmersinMiuraPeninsulaandthetraderinChoshiCityare

Particularlyimportant・AmaJOrityofthehrmsproduceandsellvegetablesor

fruits・Asmallnumberoflivestockhrmsproducecompostbymixingdomestic

animalexcretadischargedintheirhrmswiththe compostraw materialof

CorporationE．

Moreover，aCCOrdingtothedatacollectedin2002，theamountofproduct

CarriedoutfromCorporationEvariedwithtime（Figure20）．Theamountof

PrOductcarriedoutwaslargefromsummertoautumn．Sinceseveralcustomers

Werehrmers，theamountofproductcarriedoutreflectsthecropcultivation

SeaSOn・Forinstance，theamountofcarryouttoMiuraandYbkosukaCitiesis

largeinearlysprlngandautumnwhencompostisrequiredinfields．Similarly；

Sincethecompost－PrOduclngCOrPOrationinChoshiCitybegantransactingwith

CorporationEinJune，theamountofproductcarriedoutislargefromJuneto

December・There have been alarge amount of transactions with this

COrPOrationfromOctoberthroughDecemberwhentheamountofcollectingof

CorporationEwasparticularlylarge．

CorporationEmanagesthecollectionoforganicwasteaswellasits

transportationtotheproductionarea・CorporationEmaintainsflexibilityofthe

deliveryservicewithrespecttotheamountandtime，aCCOrdingtocustomers・

needs・Ⅰnthepeakdemandseason，PrOductsaredeliveredtothehrmerseach
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2002

Jan．

Feb．

Mar．

Apr．

May

June

Jtlly

Aug．

Sep．

Oct．

Nov．

Dec．

：：：：‡：：：王：：：：

d Miura City

E∃Yokosuka City

区ヨAyase City

［コFujisawa City

EヨEbina City

匿ヨAtsugi City

E］Yokohama City

匠ヨKawasaki City

EヨChoshi City

：：‡：；王；；；‡王：；：三和：；；‡‡‡三三

0　　　　100　　　　200　　　　300 500　tons

Figure20Monthlycarry－OutOfcompostandproductsinCoIpOrationE，2002

（Source：DatafromCorporationE）
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fieldsinfour－tOn CarS three times a day；and to the compost・PrOducing

COrPOrationinten－tOnCarSOnetOtWOtimesperday．

Asmentionedabove，thecustomersofCorporationEarespreadovera

widearea・Therefore，COnSideringthetransportationfrequencyandthenumber

ofdrivers，effiCientdeliverywasmanagedwithgreatdifficulty・Furthermore，

theinstabilityinthetransactionsupplyanddemandbalancewascompensated・

4．MaintenanceofBusinessManagement

4－1．RecyclingProcessofOrganicWaste

Corporation E provides only prlmaryfermentation as the recycling

treatment．Thecustomersdothesecondaryfermentationaftertheproductis

delivered・Asof2003，theorganicwastecollectedbyCorporationEwaschiefly

commercializedanddeliveredtothecustomerinfourforms．Thefirstisorganic

fertilizerl；this compostproducesby a recyclingprocess that requlreS the

shortest time（Figure21a）．This was developedin thefirst stage when

Corporation E began manuhcturlng the compost．A simple compost raw

materialbasedontheco鮎edregsisused・Therawmaterialsalsoincluded

prunebranchchipsformoistureadjustmentanddiatomsoilforabsorption・In

thefiscalyear2002，themajorcarryoutdestinationwasthecompost－PrOducing

corporationinAtsugiCity二However，itwasalsocarriedouttothehrmersin

「由kosukaCityfromsummertowinter．Theamountofcarryoutforms7．4％of

69



a）Organ ic
fert ilizer l

lEffective microorganism revitaliZation liquid l

First fermentation
Coffee dregs（80％）

Mixture　　　　 lO days
Prune branch chip （5％）

First fermentat ion

lDiatomite （15％）　 Mixture　　 4 days トナShipment

b）0rgan ic

fert H izer 2 lTw kinds of ferment promoter l

0％） 「－・First fermentat ion－－・1
lcoffee dregs（6

lTea dregs（20％） l ・Mixture　　　 20 days　 ト→ Shipment

Isludge（20％）

C）Organ ic
fert H izer 3 lEffective microorganism revitalization liquid L

Fermented coffee dregs（50％）
（Diatomi te 15％）

］Tea dregs（15％） 「－－f irst fermentation－－－：

lprune branch chip （15％）　 Mixtur e　　 20 days　　 ←→ Shipment

tGarbage （20％）

d）Raw mater ia l

卜→ ShipmentIcoffee dregs

lTea dregs
l

l　　　 Shipment
L j Shipment

Figure2lProceduresofcompostingtreatmentinCoIPOrationE，2003

（Source：DatafromCorpoIⅦtionE）
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thetotalamountmanuhcturedintheyear，i・e・，272tons・

The second productis organicfertilizer2thatforms thelargest

PrOPOrtionoftherecycledproduct（Figure21b）．Thisproductalongwiththe

Sludgeadditionfertilizerforms55・7％ofalltheproductsofCorporationE・In

1999，COmPOStinguslnggOOd－qualitysludge，Whichwasobtainedfromtheso氏

drinkmanuhcturerCorporationB，WaSbegun．Mixingsludgewithco鮎edregs

Performedcomposting・The CorporationE handledorganicwastewhenthe

COmPanyWaSeStablished．Therefore，theamountsofthecofEbeandteadregs

WereinsufficientduetochangeincarrylngOrlgln・Sludge，Whichisdischarged

bysoftdrinkmanuhcturers，Startedbeingusedasthesubstitute・Sludgehas

highmoisture content，and harmfulelements could be presentinit．Itis

transportedfromthemanuhcturertoCorporationEintheformofdehydrated

Cakes・Sludgeproducesstenchandcannotbeeasilyfermented．Hence，forthe

generationofproductsusingsludge，aSPeCialcompostingprocess，SuChasthe

use offermentation promotion materials or mixlngWith co鮎e，Which has

e脆ctstobringaboutdeodorization・Moreover，itisfearedthatsludge・based

fertilizersmaycontainheavymetals・Therefore，COnSumerShaveavoideduslng

Sludge－basedfertilizers・Theywere commercializedwiththe revisionofthe

FertilizerRegulationLawin2000・Accordingtothelaw，anOffiCialstandard

WaS PrOVided concerning the quality offertilizer elements and harmful

elementsinfertilizers・Asaconsequence，thedemandforsludge・basedfertilizer
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increased・Thisfertilizerwasfoundtobesuitableforoutdoorvegetablecrops．

Thesludgefertilizerissuperiorinitscompositionandhastakentheplaceof

manureandorganicfertilizers（DateandShiozaki2001，P218）．Thisproduct

useSbyhrmersinMiuraPeninsula（69．1％），AyaseCity（19．3％），andinone

morecity（11．6％）．Therefore，itcanbesaidthatthehrmerspreferorganic

fertilizer2．

Thethirdproductisorganicfertilizer3thatismanu払cturedbythe

fermentationofamixtureofseveraltypesoforganicwastesforapproximately

20days（Figure2lc）．Thisproductwasdevelopedin2002mainlyfrOmgarbage，

Which was obtained with permission　from the canteen residuein the

manuhcturlngCOrPOration・Theoperationprocessandthemixtureratioofthe

raw materials are more complex than those offertilizerl and2because

di飴renttypesofwastesaremixedwiththegarbagewhenevercompostingis

Performed・Itisnecessarytoremovewastessuchaschopsticksandmetals．

Therefore，itisdifficultaswellastimeconsumlngtOmaintainasteadyquality

becausethecontentofwastechangeseveryday二Hence，the amountofthe

PrOductcarryoutisthelowest（6．3％）amongalltheproducts．Theonlysupply

destinationisahrmnearMiuraPeninsula．

Thefourth productis untreated organic waste（Figure21d）．The

PrOductisdeliveredeitherasamixture（withco飴eand／orteadregs）oras

untreated waste（none of the raw materials are treated）．The supply
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destinations are either hrmers who themselves prepare the compost or

compost－PrOducingcorporations・Theamountofhandlingofthiscompostraw

materialapproaches30．3％oftheentireCorporationE・Further，94・3％ofthis

untreatedrawmaterialistransportedtothecompost－PrOducingcorporations・

Thedirectcarryoutofuntreatedcompostrawmaterialregulatesdemandand

SuPPlyofCorporationE．

Whenconsideringthecompostrawmaterialandtheproductshandled

byCorporationE，CO鮎edregshavebeenassumedtobethemajorrawmaterial・

Tbadregsorlglnallycontain80－90％moisture・Therefore，CO鮎edregs，Which

contain60％moisture，are COmParatively easy toferment22）and have a

deodorante鮎ct．CorporationEcollectsandmixesvariousorganicwastesin

ordertomaintainthemoisturelevels，bacterialload，andnutrientbalanceof

theproduct．TheorganicwastealoneobtainedfromthecarrylngOriglnCannOt

beusedaloneasasupplement・Ithastobereplenishedwithwasteobtained

from compost・PrOducing corporations．Asa result，the compost－PrOducing

corporationshaveefficientlycontrolledfermentationandodorandensureda

high－qualityproductbythismutualsupplementationofexcessamountsand

deficienciesoforganicwaste．
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4－2・ChangingtheQuantityofOrganicWasteHandled

andItsInventoryA4iustment

Asmentionedpreviously；itisclearthatthe regenerationtreatment

PrOCeSSVarieddependingonthetypesandamountsofwastecollected．Figure

18Showsthechangesinthetypesandamountsofcollectedorganicwasteina

Short period・From the viewpoint ofthe waste contractor，the reasons are

SeCuringofanecessaryamountofwaste，businessexpansion，anddisposalcost・

Ingeneral，thedistancedecidesthetransportcostofwaste，aSinthecasewith

CorporationA・However，thedisposalcostvariesdependingonthetypeofwaste・

Thedisposalcostofco脆edregsintermsofunitprlCeOftreatmentperkgisthe

lowest・Themarketpriceofteadregsisl．3－1．5timesthatofco鮎edregsand

Sludgeisfivetimesthatofco鮎edregs・DespitetherequlrementOfadvanced

techniquesforprocesslng，aCCePtingsludgeleadsto anincreaseinincome．

TransactionsofwastedifEbrfromtheusualmarkettransactions．Theinvoiceis

issuedatthewastecollectionstageintheindustrialwastedisposal．Thisis

referred to as“manifest．”However，the untreated wasteis stockedifthe

merchandiseturnoverrateispoorandtheutilizationrateoftheprocessing

machineislow・Therefore，itssaleisnotpossible，eXCePtforalternatedisposal

byillegalmeans・Hence，the stock ofthe commodity exerts animportant

influenceonthemanagementofwastecontractors．

Sincetheproductivestructurewithrespecttothedischargeoforganic
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WaSteiscloselyrelatedtotheconsumptiontendency；thequantityandquality

Oforganicwastehaschanged・Thedemandperiodoftheproductvariesbecause

mostofcustomersarehrmers；italsodependsonthe characteristicsofthe

PrOduct・Therefore，thedemandandsupplybalanceoforganicwastegenerally

becomesunstableinthecompost－PrOducingcorporations・Ingeneral，thearea

availablefortreatmentincompost－PrOducingcorporationsislimited・Hence，

Onlyaconstantamountofproductcanbestored．Forinstance，Onlylessthan

409・7tonsoftheproductscanbestoredinCorporationE（Figure22）．Waste

Shouldbe regularly recycled and a constant rate ofdisposaland shipment

Should be maintainedin order to restrict the amounts ofstored product・

Accordingly；inventory adjustmentis essentialfor the compost－PrOducing

COrPOrations．In thatcase，the network ofwaste contractors plays the most

importantroleininventoryadjustment．

Asmentioned above，the compost－PrOducing corporation exchanged

WaSte Withtradersfromwhom the organicwaste was obtainedinorderto

maintaintheamountofmoistureandnutrientbalanceoforganicwaste・The

COmPOSt・PrOducingcorporationsareinvoIvedinthemutualsupplementationof

excessamountsandde丘cienciesoforganicwastes．Thisresultedintheamount

OfwasteexceedingthemaximumstoragecapacityfromOctobertoDecemberin

CorporationE（Figure22）．Therefore，thecompostrawmaterialwascarriedout

tothehigh1ycooperativecompost・PrOducingcorporationsinChoshiandAtsugl
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ProduGtS

E司organic fertilizer2

田伽ganic fertilizer3

1■organic fertilizerl

【召Tea dregs
ロMixture coffee dregs and tea dregs

Jan．Feb．Mar．Apr．MayJuneJuly Aug．Sep．Oct．Nov．I）ec・

Figure22BalanceoforganicwasteandstoragelimitsinCorporationE，2002

Note：OrganicfertiもzercorrespondsFig．21・

Whencarryin，itcalculatedas700kgperlm3asof2002・

Aftercomposting，itcalculatedas429kgperlm3・

（Source：Data丘omCoJPOrationE）
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Cities or to hrmers who owned manure depots．The compost－PrOducing

COrPOrationin ChoshiCity got acquaintedwithanintroductionfromwaste

COllectionandconveyancecontractor2，WhichisthecorporationinvoIvedinthe

transportedofwastefromCorporationAtoCorporationE．Wastecontractor2，

Which specializingin waste transport，PreViously had a rivalry with

CorporationEoverthetransportationofthewasteobtainedfromthesoftdrink

manuhcturerCorporationD・Thisrivalrychangedtocooperationeversince

CorporationEundertookthewastemanagementofCorporationA・Corporation

EestablishedcoPPerationwithanotherpreviousrival－thecompost・PrOducing

COrPOrationinAtsugiCity⊥byundertakingitswastetreatmentbyintroduction．

Asa consequence，the compost－PrOducingcorporation adjusts theinventory

Withthecooperationofconsumer，maintainlngthedemandandsupplybalance・

Asimilar cooperation was establishedwith waste contractorl as shownin

Figure14・LikeCorporationE，WaSteCOntraCtOrlisacorporationinvoIvedin

thecollectionandtreatmentoforganicwaste．However，thewastethatitcould

nottreatwastransportedtoaspecialtraderofrecycledproductsinSaitama

Prefecture・However，unlike CorporationE，itisgenerallydifficultforwaste

COntraCtOrS tO reCeive the cooperation ofconsumers who are not tradersfor

inventoryadjustment．Thus，COnneCtionsbetweentradersplayanimportant

roleintheadjustmentofsupplyanddemand．

InthecaseofCorporationE，Sincetheproductsweredevelopedwith
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the cooperation ofhrmers who owned manure depots，the untreated raw

materialstockwasalsoadjustedwiththecooperationofthesehrmers．Asof

2002，thesupplyrateofuntreatedrawmaterialstothesehrmerswasonly

5・7％・However，the cooperationofthehrmersisindispensabletoinventory

adjustmentforthemanagementofbusinessatCorporationE．

Whentheamountofcarryinexceedsthatofcarryout，thereisalackof

SPaCeforcomposting・Hence，thecompostrawmaterialisoftencarriedoutas

untreatedwaste．Whenthestockisadjusted，theuntreatedwasteisreceived

free・Thedisposalcostreceivedfromthewastegeneratorishigherthanthe

earningsfrom the sale ofthe commodity二Therefore，the gross revenueis

una鮎cteddespitethelaborandtransportationcostsincurredintransporting

thewastedirectly」

Consequently；inventory adjustment，Whichis the maJOr Obstaclein

managlng the business of Corporation E，has been overcome by a double

adjustment with the cooperation of：臨rmers and compost－PrOduclng

COrPOrations・Furthermore，thetraderelationswiththesetradersaredeveloped

Withthe help ofintroductionsfrom ex－CarrylngOrlglnS andthe contractors

invoIvedintheregulationofdemandandsupplylTherefore，itcanbesaidthat

thenetworkofwastecontractorshasastronginfluenceonthemanagementof

thebusinessofwastetreatmentcontractors．
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CHAPTER5

UTILIZATIONOFORGANICWASTEINVEGETABIJE

PRODUCTIONINTHEMETROPOLITANSUBURB

1．TranSitionof卸iculturalProductionSysteminMiuraPeninsula

1－1．CharacteriSticsofAgriCultureinMiuraPeninsula

Dischargeandtherecycledoforganicwastewereexaminedthushr・In

thischapter，itisanalyzedthatreproducedcompostisutilizedforvegetable

hrmlnginMiuraPeninsula．

MiuraPeninsulahasdevelopedformanyyearsasafoodsupplyareain

theKeihinzone，Whichisthelargeconsumptionbase・ThisreglOniscomposed

OffourcitiesthatareKamakuraCity；ZushiCity；％kosukaCity；andMiura

Cityandone townis HayamaTbwn．The annualmeantemperatureis15・4

degrees，and precipitationisl，530millimeters23）per yearin the area・In

addition，thereisnofrostregioninMiuraPeninsula．ThisreglOnisasuitable

areaforcropcultivationbytheclimatethathasclementandfrequentrainin

Summer．The southern part of％kosuka City and the Miura City zone are

locatedinthesouthoftheTakeyamamountainrangewhereafertilevoIcanic

ashsoilfromthediluvialepochextends．ItisthemainagrlCulturalreglOnaSit

accountsfor20．2％oftotalagrlCulturaloutputofKanagawaPrefecturein2000

inMiuraPeninsula．

Inthisregionalregion，afertilesoilwithaclementclimateissuitable
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foroutdoorgrowingofwatermelon，melonandsquashassummercropsandof

radishandcabbagewintercrops．Therearealotofcultivationofcabbageand

SquaShinthesouthernpartof％kosukaCityandradishandwatermelonin

MiuraCitylPaddyriceisgreatlydecreasing，ChanglngtOuPlandcropsthough

Cultivationinthetotalareaofthesestaplecropshasnotbeenchanglngfor40

years（Figure23）．Theplantedacreageoftheoutdoormelonandthesquash

increases since approximately1975，instead of paddy rice－s decreasing・

Cabbage，radish，andwatermelonhavespreadfromtheMeijiera（1864）tothe

beginmingoftheShowaera（1926）tothisregion．Althoughtheplantedacreage

fluctuates，theyieldtendstoincrease．Theaveragearablelandareaperhrm

householdisnarrowwith80．2acres24）．Annualutilizationrateofarablelandis，

however，highwith220・250％byanintensiverotationofcropssystemaswell

asJapanesegreenleafyvegetables．Radishofgrossoutputisthehighestin

MiuraPeninsula・Theunitcostofradishislowthatdi脆rsfromthequalityof

WatermelonandmelontoreflectthepriceeasilylTherefore，thehrmerprefers

alarge amount ofcooperative shipment ofradish．Radishis plantedfor

8，000－12，000units perlO acresin Miura Peninsula comparison with the

nationalaveragewith5，000unitsperlOacres（Suzuki2001）．Ithaspracticed

highlyintensiveagriculturebysuper－CrOWdedplanting．Further，ithasstored

hightechnologiestofurrowsincethetwo－CrOPSyStemPeriodi．e．before1930，

Startedvegetableshipment・Thus，ithasbeendevisedtoraiseearnlngSbythe
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（ha）

匹三言ヨSquash

■－Melon

EZZ】watermelon

E∃cabbage

E≡＝］Radish

圏Paddy rice

1960　65　70　75　80　85　90　95　2000year

Figure23CropplngaCreageOfstaplecrops

inMiuraPeninsula，1960－2000

（Source‥WoddCensusofAgricultureandForestryand

DatafromYbkosukaMiuraApeaAgriCulturalExtentionServiceCenter）

81



SmallplotoflandinMiuraPeninsula．

Accordingly；the agriculturalfeaturesofMiuraPeninsulaise飴ctive

useofthehrmlandwheretheprlCeOflandishighandthelandisnarrowby

theplentifulyieldcultivationbyralSlngtheutilizationrateofarableland・This

isdi飴rentfromthefeatureofsuburbanagrlCulture：smallitemandlarge－SCale

production．MiuraPeninsulaisdefinedinasuburbanagrlCulturalreglOnWith

thefunctionsthatisahighutilizationrateofarableland，intensivehrming

andsuppliesfreshcropstoalargeconsumptionbase・

1－2・TransitionofCropplngSystemsandOrganicWasteCollection

TheprecedingclauseShowedahighcroprotationandsuper・CrOWded

plantinginMiuraPeninsula．Itmeanstheprogresslevelofthesoilpovertyis

higher thanin general．Therefore，aPPrOPriate　fertility managementis

requested．It has had a strong correlation with the development ofcrop

production and the use oforganismin Miura Peninsula，Since vegetable

cultivationhasbegun（Hashimotoetal．1966；Saitoetal．1985；Namaietal・

1991）．Inthisclause，itlooksbackonthechangeinthecroppingsystemof

agrlCultureinMiuraPeninsulareferringtoexistingliterature・And，itisalso

examinesthetransitionoforganismcollectionthatcontroIstheagricultural

productivitylThetransitionuptopresentofthecollectionsphereoforganic

wasteinthePeninsulacanbedividedatthreeperiods（Figure24）．
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Labor saving type－

Organism various period

（1985～2004）

Organism poverty period

（1955～1985）

Heavylabor type－

Organism excessive period

（1930～1955）

Figure24TransitionoforganicwastecollectioninMiuraPeninsula，1930－2004

（Source‥Hashimotoetal．（1966），Endo（1974），Saitoetal．（1985），Namaietal．（1991），

MatsuzakiandTamura（2001），anddatasurveyedbyauthor）
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Thefirst periodisfrom1930to1955．The vegetable shipment was

Startedin1930．Incontrast，thetimeof1955isamaincroprotationthatis丘ve

CrOPSin two years．Radish and onba血cP5）areintroduced to the two－CrOP

SyStemthatmixeswithwheat andmiscellaneous gralninthisperiod．As a

result，丘vecropsintwoyearsbecameamaincropplngSyStem・Sinceradishand

O皿ba血oneedalargeamountoffertilizer，thevolumeofnightsoilcontrolled

thecrop，sacreage（Hashimotoetal．1966）．Hashimotoetal．（1966）describe

‘carryingofnightsoilswasthemainworkofmenatthattime．Theywentoutof

theirhouseatfouro’clockinthemorning．Then，ittooktimetotakenightsoils

for ten hours and workfor two or three hours．In total，it was thirteen or

fourteenhoursofworkforthem．’Itisclearthattheradishcultivationwasabig

loadofcarrylngthenightsoils．Fortheexpansionofhrmmanagementsize

wasdifficultbyabovereason，thereweremanysmallhrms（Sawada1982）．The

City night soils were collectedfrom「ゐkosuka City by cart or oxcart；its

treatmentbecameproblematic．Further，thenightsoilcarriedintoMiurabythe

night soilvesselthatcontinued since1877，WaSPutinthe barrelthatwas

CalleddbmbefromTbkyoand％kohama（Saitoetal．1985）．

NightsoilstoragewasconstructedintheKindaBayandEnaBayinthe

1950S．Itwascarriedfroml払kohamabythevessel，andthehrmercarriedthe

Citynightsoiltoeachofhis丘elds．Thesenightsoilswerebarteredwithhrm

PrOducts．Thatmeansthelaborforcarryingthenightsoilsreduced．Moreover，
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it was assumed that utilization offertilizeris goodfor crop cultivation・

Therefore，aneXCeSSivefertilizerfieldexistedatthistimebytheusingnight

SOil・Thus，thenightsoilsfromperipheralcitieswereusedefEbctivelyinthis

Period・Besides，PlentifulcarryinglaborwasneededforcropgrowlngWithlotof

fertilizer・Accordingly；thisperiodisdefinedasanorganismexcessiveperiod

Withheavylabor．

Thesecondperiodisfrom1955thatistheendoffivecropsintwoyears

to1985，Whichistheprimetimeofthree－CrOPSyStem．Itoccurredthechanglng

Ofdietaryhabits，rePlantinghilure andthe depressionoftheprlCebythe

COmPetition with other production areas by1960．Asa result，the planted

acreage of Omba血Odecreased，andthe cabbage came to be grown as the

Substitutioninspring（Namaietal．1991）．Furthermore，Watermelonbecamea

representativeofsummercropsinplaceoftheuplandrice，SOybeanandsweet

POtatO，becausethegraftedtreetechnologyhadspread．Then，itshi氏edtothe

Vegetablethree・CrOPSyStemWithcabbage，Watermelon，andradishafter1965．

Powertillerappearedaround1955，Whichexpelleddraftanimalsuchas

Cattleandhorse，andthus，theobtainingorganicfertilizerbecamedifficult．The

agriculturalcooperativepromptlyrespondedtoit．Theyconstructedthemixed

fertilizerplantin1957，andsuppliedthecomposttohrmersforsixyears．

Moreover，Ⅶkohama City came to transport the night soildirectly to the

manure poolby the vacuum car to the hrmer－S丘eldin1959．Itled to the
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hrmer’slabor reduction．However，the night soiluseinthe citypartwas

PrOhibitedbytheordinanceforsanitaryreasonsin1967・Asaconsequence，the

hrmerrequestedanorganicfertilizerfromlivestockhrmersinthe central

PrefecturelikeHiratsuka，Hatano，andIseharaCities．Ontheotherhand，the

Chemicalfertilizerspread，andtheuseoftheorganicfertilizerwithheavylabor

CametObekeptatadistancegradually26）．However，thesoildiseasesaroseby

excessivefertilizer use，and the planted acreage ofthe colewort vegetable

increased．Itled to decrease ofthelimein the soiland accelerated the soil

acidification（Nakajima1986）．Accordingly；thelack ofa smallamount of

COnStituentandthevirusdiseaseoftheradishoccurredfrequentlyinaround

1960（Okamoto2002）．

Soilanalysis was begunin Miura Cityln the1970s as a counter

measure・Thefixed・POint observation has tried to prevent replant hilure．

Antagonisticplants27）withhighe飴ctofcontroIwereintroducedinaround

1975・AccordingtoNamai（1991），animalexcretaof73．9％28）peryearwasthe

necessaryamountflowedinfromsuburbsinMiuraCityin1975．Inaddition，an

excessiveandmistreatmentoforganicuseCauSedtrouble，SuChasdamplngOff

inthefield・Therefore，individualcompostwassetupbythesubsidyofthecity

in1977・Asaresult，theuseofdryingcompostthatthereisnoadversee脆ctin

thesoilwaspromoted．

Furthermore，agriculturalcooperatives bought the car onlyfor the
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composttransportationin1979andcompostwassuppliedtothehrmer・And

also，SuPPly of the organicfertilizer beganin1982・Thus，the city and

agrlCulturalcooperativespositivelyusedmeasurestosupplementthelackof

soilorganisms．Asmentionedabove，theyearfrom1955to1985istheperiod

thatthetrialanderrorwasrepeatedtothemeasuresfororganismpovertyby

changlngthecroprotationandthesoildeteriorated・Inotherwords，thiswas

theorganismpovertyperiod，WhichmadeefEbrtstoobtainorganism・

Thethirdperiodisfrom1985，theyearthatpreventedtheexcessiveuse

ofchemicalfertilizeruntilpresent．BasiccropplngtyPeisthree－CrOPSinayear

aswellasthesecondperiod．However，thecropplngtyPebecamediversifiedin

thisperiodbecause WaX gOurd，melon and squash，uSingorganicfertilizer，

developedagriculturalcooperatives．Thisisaresultoftheriskreductionof

super－CrOPPlng because the price decreased and the disease harmed

watermelon．Moreover，the soilimprovement by the deep plowing of40－50

centimeterswithheavymachinerywas carriedout as replant払ilures and

troublemeasures．Thereplanthilureshavedecreasedgraduallybycropplng

typesdiversificationandthedeep（MatsuzakiandTamura2001）．

ThehrmerinthisperiodmadeefR）rtStOSeCurlnganOrgamismforsoils

basedontheexperienceoftheforwardperiod・Then，theyworkedontheuseof

variousOrganisms．Itisbecausethecompostpreferredbytheeveryhrmcanbe

made aslongasthereisarawmaterial，Sinceitsetupindividualcompost
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depotattheorganismpovertyperiod．Therefore，Variousorganisms，nOtOnly

animalexcretafromnorthernpartorcentralprefecture，but alsothe green

manurecropssuchasmarlgOldsandthefoOdprocessingresiduesbegantobe

used．In this case，it tends to deliver the compost raw material，basically

becauseittakestimefortheutilizedforcompost．Further，animalmanuresare

delivered　fromIzu Peninsula and Boso Peninsula because Of decreasing

livestockhrmersinthereglOn．Therearehrmerswhogototheseareastoget

themanures．Accordingly，therangeofthecompostcollectionisextendedevery

year．Thus，theorganismtendstodiversifyaswellasthediversi丘cationofthe

CrOPtyPe．Furthermore，thecollectionoforganismisextending，andthelabor

SaVlngOfthecollectionisadvanced．Therefore，itcanbesaidthatthisisthe

Periodofvariousorganismsandoflaborsaving．

As mentioned above，Miura Peninsula has beeninfluenced　from

SOCio－eCOnOmic hctors ofthe societyln eaCh period．It has developed as a

leadingproductionareaofvegetable a氏eritexperiencedchange ofcropplng

SyStemandorganismutilizationinMiuraPeninsula．Thatis，itcanbesaidthat

thesustainableagrlCulturehasbeentraditionallypracticedinMiuraPeninsula

throughitconsideredthemaintenanceofthesoilproductivityandhighquality

CrOPSCultivationratherthantheenvironmentalstress．
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2・UtilizationofOrganicWastebytheFarmers，Organization

2－1・MethodsofOrganicⅥねSteCollection

There are three collection routesin Miura Peninsula except　for

individual negotiated transactions．They are composts of agrlCultural

COOPeratives，thelivestockhrmer’sgroupsoutsidetheprefecture，andtheraw

materialofCorporationE（Table4）．compostusedisdi脆rent，dependingon

thesoilconstituentandthequalitylCompostthatisthemostusedinMiura

Peninsulais cattle manure with whichis mixed sawdust（Okamoto2002）．

Compost after the secondfermentation needslesslabor to use thoughitis

expensive．Therefore，the hrmerswhohave noowncompost depothave the

Small－SCalehrmmanagementorareagedhrmerswhopreferthis．Incontrast，

hrmerswhohave acompostdepotcandothe secondfermentationontheir

hrm・Hence，theywillmglyuseacomparativelylow．pricedcompostforthefirst

fermentationfinished．These hrmers make compostthatis mixedwiththe

COmPOStandthematerialsthataresuppliedfromCorporationEexceptanimal

excreta・Theco鮎ecompostthatEcorporationsuppliestoMiuraPeninsulais

4，800tonsperayearthatis alittle morethanthe amountofthe supplyof

agrlCulturalcooperatives．

ThecattlemanurethattheagriculturalcooperativesofEbrisabout10％，

Whichis the annualfertilizing standardinMiura Peninsula of40，000tons

（Nakajima1986）．Thepriceofcattlemanurefromagriculturalcooperatives
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Table4PrincipalsuppliersoforganismsinMiuraPeninsula，2003

Supplier Products Conditions
Commercial cost

（yen／ton）

j．≡≡≡；＿ざ＝≡野草≡．鱒二・照準隼≡早野鱒ギ≡墾照：学賢：予＝ギ野里阜≡：．妄：＝■■≡叩抹・．．享・；＝堵曙：喜 j］；＝：＿浅手郭≡≡≡・‾揮押印．■華．声・中年…二三＝と≡≡て＝・＿・二王＝＝　　≒＝；≡－．喜≡ここ喜一や≡・二・・一一才＝喜・・＝：こ

Livestock farmer’s group Poultry manure Second　fermentation 10，000～15，000

※葦■：■・事や軒■さ…■＝
一極桓率：・も擁＝≡；・￥・：≡

～

‾き≡
顛琵＿≡‡㌻

Other private corporation Cattle manure First　fermentation 5，000

ー

Note：Individualnegotiatedtransactionisexcluded．

Commercialcostincludestransportationcharge．

NumeraloforganicfertilizercorrespondsF3g．21．

GraybackgroundshowstheoI苫anismwhichuseSfrequencybyfhrmerS・

（Source：SuⅣeyedbyau也0Ⅰう
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includingthetransportationbusinessisalmostsameasthecaseforthehrmer

Who buys cattle manure privately．The amount ofsupplyfrom agrlCultural

COOPerativesmustbelarger．However，itislimitedtothefieldwheregolngOf

thevehicleinandoutispossiblebecauseitistransportedbylOtonscarofthe

agriculturalcooperatives compost．The hrmer，Who does the transportation

laborofcompost，PrefercheapdealingswithlivestockhrmersindividuallylThe

hrmer，Whohasnolaborintransportation，dealswithlivestockhrmer，sgroup

bypaylngabout2，000yenpertonforcarriage．Inaddition，therearehrmers

Who grow the marlgOld and anna s加如朋thatis e脆ctive of the pest

resistanceinstead of growing summer vegetables・Itis plowedinfor soil

improvementforthephysical，andthechemicalsoilpropertyandthebacteria29）・

Thus，the hrmer hasflexibly selected the supply origin ofthe organism

accordingtonotonlythesoilconditionsbutalsotothehrmmanagementscale

andtheformofeveryhousehold．Haga（2000）describesthatthesetendencies

arefoundinthehrmergenerallyastheirfeatures．

2－2・RegionalDevelopmentoftheFarmers，organizatiOn

Thereis the Recycling Union that has supplied organic matters，

monopolizingitfromCorporationEinMiuraPeninsula．TheRecyclingUnionis

anon－PrO丘thrmers，organization・Itwasestablishedaimlngatthepromotion

Oftheorganismutilizationanditssecurlngin1989．Thereasonwasaspreadof
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thesoildiseasethathadbecomeaproblematthattime．Itreached255persons

asof2003eventhoughmemberswhenstartingwere75hrmersin％kosuka

andMiuraCities．Itcontainsll．4％ofcommercial払．rmsand25．4％offu11・time

hrmsinMiura Peninsula．The memberis distributedinthe reglOnthatis

OVeralladjacenttothebigmarketarea（Figure25）．Thereareespeciallyalotof

membersin the southern part of％kosuka and Miura Cities where the

hrmlandisdistributedandthetimefordealingwiththemisearlylAtfirst，

Miura CityJAwas havlng dealings with Corporation E throughthe waste

SWitchingsystemoftheprefecture．ARerwards，CorporationEgotacquainted

WithareglOnalleader，WhowasrelatedtotheinaugurationoftheRecycling

UnionbythestaffofMiuraCityJA．Itarrivedatapresentnumberofmembers

because each district hrmerleader－s understanding had been obtained by

developmentofuseofthefoOdindustriesresiduebetweenthehrmerleader，

CorporationEandahumannetworkofMiuraCityJAstafl

The ReglOnfrom southern part oflゐkosuka City to Miura Cityis

dividedintosevenintheRecyclingUnion．Thereisadirectorwhoarrangesthe

Orderineachdistrict．Eachhrmerplacesorderstothedirectorinhisdistrictby

telephone．ThedirectorcontactsCorporationEbyhⅩaSSOOnaSitreceivesan

Order・Then，Corporation E carries compost directly to thefield or compost

depotofthehrmerwhohasplacedandorder．Asaresult，thehrmerisableto

Obtainthecompostorrawmaterialsofanecessaryamountatalowpricewhen
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Figure25DistributionofhrmsparticipatingtheRecydingUnion，2003

（SouI℃e：DatafromCorporationE）
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itisnecessary・Thereisneitheracollectionofthefee30）normeetingsatallof

theRecyclingUnion．However，thehrmerexchangesinformationthroughthe

networkoftheunion．Moreover，hrmersmakeane放）rttOCOllectinformationof

SOilmakingbyparticipationintheworkshoporotherproductionorganizations

individuallylThegeneralmeetingwithCorporationEisheldonlytwiceayear

With the director・However，Corporation E collectsinformation ofhrmer，s

COnditions throughthe compost carrying business，and responds to their

COmPlaintandoplnionflexiblyl

3．TheSecondTreatmentProcessandItsRelation

toFarmManagement

TherearesummerandwintercropsinthestaplecropsgrowninMiura

Peninsula・Manyorganismsareneededforwintercropslikerootvegetables

andleafvegetablesthanfruitvegetablesinsummercropplng．Basalfertilizeris

usedltonperlOacresbeforesummervegetableseedingandlessthan2tons

PerlOacresbeforewintervegetableseeding31）．Accordingly；Organicwastefrom

CorporationEtotheRecyclingUnionisthemostfromAugusttoSeptember

（Figure26）．organicwasteisappliedforspringcabbagefromNovemberto

December andfor the compost makingfor cropplngfrom March to May．

Becausethehrmerswhohavenocompostdepotavoidthepurchaseofthe

OrganisminJuneintheralnySeaSOn，thesupplyamountfromCorporationEis
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little・Thesuppliedorganismischieflyusedasbasalfertilizer，andthechemical

fertilizerisusedfortheadditionalfertilizer32）．Theuseofcompostisdi鮎rent，

dependingonthekindofcropscultivatedandthesoilcondition，andthereis

biasinthedemandseason．

There are manyhrmerswho run afu11－time hrm householdinthe

RecyclingUnion・Mostofthemmanagearablelandthatexceedstheaverage

Size ofMiura Peninsula greatly（恥ble5）．The hrmerwho owns acompost

depothasahrmlandofmorethanl．5hectares．Theychieflygrowradishand

Cabbagewithalargeamountofcompostapplication．

Thehrmerfermentsthe secondcompostsuppliedbyCorporationE・

Thefermentationperiodforthehrmertowhomtheapplicationamountforthe

fieldhasbeensu臨cientbysupplyofCorporationE，islong．Moreover，thereis

nomixture，eXCludingricebran，aSafermentationaccelerant．Thesehrmers

usecomposta氏erfermentationenoughbecauseitssizeofmanagementarable

landislarge・Ontheotherhand，thefermentationperiodisshortforthehrmer

from whom the amount ofthe supply by Corporation E doesn・t reach a

necessary amount・The troublewilltendto gooutto crops whenimmature

COmPOStisappliedtothe丘eld・Therefore，thesefarmersuseSOlarenergyfor

drying33）beforethe丘eldapplicationofcompost・Besides，thehrmerofthistype

ismakinghigh・qualityandorlginalcompost．Thefeatureistopromotethe

adjustmentOftheamountofmoistureandthemicrobialdegradationofthe
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Table5FarmmanagementandcompostuseofrepresentativefarmersintheRecyclingUnion，2003

Farm FuH time／

Management

arabte land UtH ization
Stap le crop

（acre） Compost

depot

Antagonist ic

number Part time
（acre） rate of

arable land

Plant

（aGre）Upland

field
Others Sum er 耶nter

1 Full 210 40 2 Melon lOO Radish 200，Cabbage lOO Have 100

2 Full 200 2 － Radish 200，Cabbage lOO Have 60
3 Full 180 2．5 Melon 50 Cabbage 130，Broccoli 85 Have 60

4 Full 160 2．35 Wax gourd 50 Cabbage 140，Radish lO5 Have －
5 Full 125 25 2 Sweet corn 25，Watem elon 20 Radish　70 Ⅳ0 －
6 Full 100 2 Squash 30 ，Watermelon 20 Radish 75，Cabbage 55 No －

Fermentation
Period

C mpound when the second fermentation

Nothing Rice bran CattlemanureFood residue Others

3－6months 3 ［司5 3　　6 3 3　5

6－12 months ［∃ ［∃ 口。崇霊t慧TE≧SuitableamountofOrganism application

Note‥Thisisthecaseofsupposingthattheamountofthestandardorganismisappliedtoalluplandfieldsofeachfarm・

（Source：Surveyedbyauthor）
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amountofmoisturebymixingvariousorganisms・ThecompostofCorporation

Eisinexpensivecomparedtoothercompost・However，inMiurawherethe

annualutilizationrateofarablelandishigh，itcostsmoreandtakestimeto

makecompostbycoverlngallofthecultivationarea・Forthisreason，COmPOSt

applicationforatwo・CrOPSyStemisalimitationforthefarmer・Itisfoundthat

hrmmanagementgreatlyinfluencesnotonlythewayofcompostcollection，but

alsoprocessofthesecondfermentation．

4．ChanglngSelectionsofRawMaterialforCompost

This section considers the select condition ofraw materialto make

compostthroughthedealingschangeoftheRecyclingUnionandCorporation

E．

Itwas animportantissueinagrlCulture to secure compostfor soil

improvementinMiuraPeninsulawhenhrmer，sleaderandCorporationEhad

met（Figure27）．AsfortheotherEcorporation，thebusinessmanagementwas

hcedbyacrisisbecauseofdecreaslngCustOmerS・Then，CorporationEgotthe

cooperationoftheMiuraCityJAstaffandthelocalhrmer’sleader・Afterwards，

theorganicwastesystemwasdeveloped，SOthatthefarmerscoulduseiteasily二

Theusemethodandconditionsoforganicwastewereclarifiedaftertwoyears

forittosuitmostusethemixturewithcattlemanuresandproperfermentation

periodforallsupplementarymaterials（MatsuzakiandTamura2001）．
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Year Rec yc ling Un ion Corpo rat io n E

1987
●Supply of raw mater ia l to M iur a C ity JA

●Acquaintance w ith JA staf f an d farm er’s leader

●T aking of Corporat ion E surp lu s raw m ater ial　　　　　　Developmen t o f u ●Supply d iscont inuance to M iura C ity JA

e of foo d r esidu el

●Un ion esta blishment

1990

lconstruct ion of waste trea tm en t ya rd l　　 ●Com posting start

U se　disco tinu ance

199 5 ●Con struc tion o f w aste treatment p lant

●Depre ssion o f w ho lesale pr ice

405yen＊1 ●Pr ice cu t of compost

4，000yen＊2

2 000 Crop failure by low temperature

and little rain

304yen＊1

川と鱒触印⊥…＿＿．＿＿．叩，＿……＿＿……＿……＿＿……＿＿＿………＿…… ．＿
（500yen per over 40tons）＊22004

Figure27BusinessrdationshiptxhentheRecyclingUmionandCorporationE

Note：鎗1：TotalpriceofTokyoMetrqpoliswholesalepriceperkgofstaplecrops（eabbagF，radishandwatermelon）．

鱒2：Compostpriceindudestransportationchargeperton．

（Source：DatafromCorporationE，andstatisticsoftheMinistryofAgriculture，ForestryandFisheriesofJapan）
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Theproblemafterdevelopmentoftheusemethodoffoodresidueswas

toincreasetheusers・78userSCOuldbegatheredsincethestaffofMiuraCity

JAmade an e放）rt tO reCOmmendfor aleaderin each district to useit．The

hrmerwas able to secure the organismin a stable mannerbythis union

inauguration，andCorporationEwasabletosupplycustomersthecompostofa

COnStant amOunt．In Miura Peninsula，there are onlyfewlivestock hrms．

FarmershadgonetotakemanurestolivestockhrmsinAtsuglOrFujisawa

beforedealingswithCorporationE．Itcostedcarrlage，andtooktimeforthe

transportation．AIso，there was thelimitation ofburden．Thus，the hrmer

PreferredtherawmaterialofCorporationEthatisdeliveredtothe丘eldatany

timetolivestockhrmsinthecentralPrefecture・CorporationEanalyzesthe

PrOductsregularlytoobtaintheconfidenceofthehrmers．

DuringthedeveloplngOfuseofthecompostrawmaterial，Corporation

Eusedthebarnofahrmer，sleader，Whomanagedlivestockhrmlng，aSa

temporarystorageplace．However，CorporationEneededthetreatmentarea

andthe storage because the amountfortransported andthe raw material

demandedbythehrmeraftertreatment，increased．Then，theRecyclingUnion

andCorporationEinvestedjointlyin1991，andthecomposttreatmentarea

WaS COnStruCtedin Ayase Cityl Corporation E had to restoreland to the

landowners andleaseholdersin several years．Therefore，Corporation E

launchedoutintotheconstructionofitsowntreatmentplant．Eventhough
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CorporationEstoresrawmaterialsintheirplant，thevolunteeroftheunion

memberwhohasacompostdepotisstillacceptingthecompostrawmaterialat

nocostuptothemonthwhentheamountofcarryingtoCorporationEislarge．

Furthermore，CorporatiOnE tries to make a quickturnover ofproductsby

SuPPlyingittothehrmerwhoordersover40tonsormoreoveratatimefor

500yenperton．

Ontheotherhand，the marketwholesaleprlCeOfthe staplecrop of

MiuraPeninsulafellafter1995．ThemarketwholesaleprlCekeepshllingon

SummerCrOPPlngeVeryyearafterthepeakprlCein1998．Thestrategythatthe

hrmertookundersuchasituationistoreducetheproductioncost・Corporation

EhasgreatlyloweredtheproductsprlCebytherequestofthehrmerswhose

managementwasincrisiswhenthewholesaleprlCeOfthevegetableswaslow．

Thus，the Recycling Union and Corporation E has made the cooperative

relationshipsupportsmanagementforeachother．

Farmershadrequestedtheanimalexcretafromthelivestockhrmersof

Centralprefecturebeforetheunionstartedeventhoughitwasexpensive．Itcan

besaidthatthehrmer，smotivetoselectproductsofCorporationEisthegreat

COnfidenceintheproductsandsenseofsecuritybytherecommendationofstaff

OfMiuraCityJA・ThefoundationofshifttoproductsofCorporationEisbuilt

up to the product，s development by collaboration and cooperator－s human

networks・And also，the princIPal reason to have used the products of
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Corporation E continuously by the hrmersis aflexible delivery system・

Carryingofcompostrawmaterialisheavylaborforthehrmerswho grow

three－CrOPSinayearbyonlyhmilylabor・Itcoststheexpressfeetogototake

theanimalexcreta．Moreover，itisnotpossibletocarryitoutatonetimein

large quantitiesbecausethere areweightlimits．Besides，the advantagein

managementislittle，becauseitisworkspreadoveradaylThepricegoesup

whenordersareplacedtothelivestockhrmerwhodeliversit・Securingthe

necessaryamountoforganismwithouttakingmuchtimeandatalowprlCeis

hvorable to their hrm management・Products of Corporation E move

attractivelytothehrmersbecauseCorporationEdeliversthemthenecessary

amountdirectlytothefieldwhentheyareneeded・Consequently；itcanbesaid

thatthereasonstohaveselectedtheproductsofCorporationEcontinuouslyby

thehrmersisabusinessmanagement，spostureflexibilityinCorporationE

andconfidenceinitfromthehrmers．
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CHAPTER6

ESTABLISIIMENTOFTHEORGANICWASTE

UTILIZATIONSYSTEMS

1．InterrelationbetweenActors

l・lFormationofDistributionStruCtureby

IndustrialWasteContractors

Inthischapter，thebasisoforganicwasteutilizationsystemsinTbkyo

MetropolitanAreaisconsideredthroughanalysISOfinterrelationamongactors，

theirpriorityofbusinessrelationships，andthespatialstructure．

First，thedistributionstructureoforganicwasteisshowninFigure28．

Beforewaste generatorsestablishanewproductionline，thereisabusiness

PrOmOtionfrom waste collection and conveyance contractors．The waste

generators often contract several collectors to reduce disposal cost when

negotiating．Waste collection and conveyance contractors collect the

information on manuhcturers’production plans beforehand．Business

COmPetitionamongwaste collectorsis startedwiththe salespromotion．The

WaSteCOllectorshaveagreementswithrecyclingcontractorsthroughtheirown

networkbefore the businesspromotion．The WDPClaw requlreSthe waste

generatorstocontractwithbothwaste collectionandconveyance contractors

andrecyclingcontractorswhohavepermissionfromadministration・Tbgawa

andMatsunaga（1997）report，however，thatinrealitywastegeneratorsdirectly
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Figure28StruCtureOforganicwastedistributioninTbkyoMetropditanArea
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COntraCtOnlywithwastecollectionandconveyancecontractors，andthereisno

COntaCtWiththewaste－reCyClingcontractors．Therefore，thehctthatthewaste

COllectorshaveagreementwithwaste－reCyClingcontractorsbeforetheycontract

Withwastegeneratorsmeansthattheyare advantageousinsales・Inmany

CaSeS，there are contract relations between the waste collector and waste・

recycling contractors　for along time．There are some waste・reCyCling

COntraCtOrSWhousedtocollectandconveythewastewithwasterecycling．In

thiscase，thewaste－reCyClingcontractorsweretherivalsofthewastecollection

businesses・Accordingly；thereislittlepossibilitythatwastesupplydestination

OVerlaps with waste－reCyCling contractors who are related to other waste

COllectioncompanies・Thus，WaSteCOllectionandconveyancecontractorshave

restrainedwastegeneratorsbyuslngtheirownwastenetwork．Inotherwords，

itcanbesaidthatanentryofnewbusinessesisnotdoneeasilybecausespeci丘C

WaSteCOllectioncontractorscontrolthewastedistribution．

Second，WaSte・reCyClingcontractors combine the organicwastefrom

WaSteCOllectionandconveyancecontractorsandtheorganicwastethatthey

COllectontheirown，andmakestheproductstowhichtheconstituentissteady

atthe commercializationstage・Inthecasewhentheexcessorshortageof

COmPOSt’S constituent and quantity occurred，Organicwastes are exchanged

betweenthewaste－reCyClingcontractors・Thisexchangeisconductedbetween

thewaste－reCyClingcontractorswhoarea瓜liatedwiththesamecollectionand
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COnVeyanCeCOntraCtOrS．Accordingtotheinterviewinthisstudy；itisfoundthat

there are alot ofcaseswhere thewaste－reCyClingcontractors thatproduce

COmPOStWere OnCelivestockhrmers orcurrentlymanagelivestockhrming．

Therefore，theorganicwastethateachcompanyhasisexchangedbesidesthe

COnVeyedwaste．

Inaddition，reCyClingcontractorshaveaproblemofchangesofsupply

anddemandbalanceintheirbusinessmanagement．Businesses（givenbycL－6）

Can manage theirinventoryproducts untilthe marginalvalue（K）reaches

StOragequantity（Figure29）．However，Whenthemarginalvalueisexceeded，

the stock stays．In this study；the hrmer has covered the partialrole of

inventory adjustment．Thisislimited to a case when waste－reCyCling

COntraCtOrSandhrmershaveatrustingandunderstandingrelationship．The

roleofinventoryadjustmentisusuallycoveredbywaste・reCyClingcontractors．

Thus，WaSte・reCyClingcontractorsmanagethebalanceadjustmentoforganic

WaSteWithaffiliatedrecyclingcontractorsnotonlyamountofthestoragebut

also amountoftheinventory二Accordingly；itwasfoundthatthe networkof

WaSteCOllectionandconveyancecontractorsisusede脆ctivelytoproducegood

qualityproductsandtostabilizethebusinessmanagementofwasteqrecycling

COntraCtOrSintheregenerationtreatmentstage．

Third，thecompostedprocessproductsareroughlydividedintothree

types・The丘rsttypeofproductrequlreShighprocessingtechnologybecausethe
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Figure29Limitofinventorystorage
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raw materialhas highmoisture content andincludes the materialthatis

difficulttoprocess．Thewaste－reCyClingcontractors arelimitedbecause the

disposalcostofthisorganicwasteishigherthanothers．Theproductstendto

bedealtwithbytherecyclingcontractorswhichalsomanagewastecollection

businesses，aSinthecasestudyofCorporationE・Thesecondtypeofproductis

good qualitycompostinwhichthe mixedwasteis abundant andnearfull

rlPeneSS，Whichdoesnotrequlre SkilledprocessingtechnologylHigh－quality

compostismass－PrOducedbymostofrecyclingcontractors・Thethirdtypeof

productisthemixedcompost，WhichuseSSimplerawmaterial，anditsrlPeneSS

levelislow・Itis possible to make such compost relatively easy without

spendingtimeforprocesslng．Therecyclingcontractorswhoalsomanagewaste

collectionbusinessinordertoimprovetheturnoverratioofthe commodity

oftenmanuhcturethis．AlthoughvariousOtherproductscanbemade，these

three types of products are princIPal commodities ofthe waste－reCyCling

COntraCtOrS．

Fourth，thedemandfortheproductchangesbythesizeofthehrm，

croppingtypes，andhrmers，ownershipofcompostdepots（Haga2000）．For

instance，thehrmerwhogrowsacertainspecificcropusesthe丘rsttypeof

productthatrequlre SPeCialraw material．The h．rmerwho hasnocompost

depotorthegeneralhouseholdforhomegardendemandsthesecondtypeof

product，gOOdqualitycompostwithfullripeness・The thirdtype ofproduct
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needs secondfermentationfor mistreatment．Hence，the custOmerS Ofsuch

PrOductsarelarge・SCalehrmsoraffiliatedwaste・reCyClingcontractors・Thus，

the types ofproducts made divide the types ofconsumers．A凪liatedwaste・

recyclingcontractors exchange theinformation amongtheminorder notto

OVerlapthecharacteristicsofthecustOmerOrdistributionchannel．Eachwaste

recycling contractor hasits own territorylThe development ofdistribution

Channelsis conducted throughsales promotion andintroduction by waste

generationandcollectioncompanies，COrreSPOndingtoeachproduct．

In summary；there are two丘ndings：（1）there are territories and

affiliationsoforganicwastedistributionbythenetworkofwastecollectionand

recyclingcontractors；（2）therearecharacteristicsofdemandsineachtypeof

Organicwasteproducts．Wastecollectionandconveyancecontractorsmanage

upperstreamdivision34）broductioh）andmidstreamdivision（processing），and

waste－reCyClingcontractorsmanagedownstreamdivision（consumption）inthe

Organicwaste distributionofTi）kyoMetropolitanArea．Waste collectionand

COnVeyanCe COntraCtOrS andwaste・reCyClingcontractorsconnectwithorganic

WaStegeneratOrSandthehrmersthroughthisstructure．Inshort，thefunction

Ofindustrialwaste contractorsis the basis ofthe organic waste utilization

SyStemSindistributionoforganicwaste．

Since the WDPC Law was revised，aPPrOPriate disposalofwasteis

required．However，neitherthemethodofdealingnoritsinformationhasbeen
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disclosed・Suchlack of clarity of organic waste distributionis a general

Characteristicofwastedistribution（TbgawaandMatsunaga1997）．Itcanbe

Saidthattheactor’srelationandthestructureofwastedistributiononorganic

WaSte are a SPeCial mechanism　formedin cases whenindustrial waste

COntraCtOrSaretOjointhebusiness．

1－2．InterrelationbetweenActorsandTheirBusinessPri0rities

ThemotiveandtimethatactorscametobeinvoIvedinorganicwaste

arecompared（Table6）．Environmentalproblemsbegantobeconsideredand

StartedtobeinvoIvedin organicwastefirstbythe consumers，followedby

WaSteCOllectionandrecyclingcontractors，andwastegenerators．TheRecycling

Unionhaspracticedtheuseoforganicwastefromtheearliesttimeinmycase

Studyafterthesoildegradation．Internalhctorssuchastheirneedtosecure

Organismsafterthesoildegradationhavegreatlyinfluencedtheactivityofthe

RecyclingUnion．Ittookabout30yearsfromtheoccurrenceoftheproblemfor

theRecyclingUniontostarttheiractivityafterproblemsoccurred．Problems

SuCh as decrease of soilfertility because of replant hilure，COntinuous

applicationofchemicalfertilizer，andtheresultingthesoildegradationhave

ledtothe activitytostartsecuringorganisms．Thus，internalchangestake

Place comparativelylnthelongterm becauseittakes time toconsiderthe

SPeCificsoftheproblemortofindsolutions．Thetendencytorequestthe
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Table6Historyofactor’srelationtoorganicwaste

Waste generator

（伽rporation A）

Waste contractor

（伽r叩ration E）

Consumer

臍ecycling U両0m）

Social

background

革旦旦匹臼且g…馳虫具．旦主！垂土建軸受頃

Corpration establishment

Waste disposal permission

uest of Cor

Composting start

2004

Plant establishlent

e neW PrO

Spread of chemical

fertilizer

Coffee demand

expansion
Rise of concern to

envirorm）ent

三組＿d旦哩d＿朗泣an弘弧

Earth summit
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OrganismfromtheoccurrenceofthesoildiseaseliketheRecyclingUnionwas

Seen throughout the country（Kada and Nishio1999）．Similarly they used

Organicwasteatacomparativelyearlystage．However，itwasnotuntil1992

When the guideline ofsustainable agrlCulture thatuseS Organic waste was

definedbythegovernment（Table7）．Therefore，therearesomeregiOnswhere

theycametouseorganicwasteactivelyafterthelawwasenforced．Inthiscase，

therelationtoorganicwasteisinfluencedbyanexternalhctor，thelaw．

Next，Corporation E has dealtindustrialwaste such as scraps and

Plasticsexcludingorganicwasteafterthecorporationwasestablished・Their

entryinto organic waste began at the request ofthe plant that hadlong

businesstransactions．ItcanbesaidthattheinvoIvementofCorporationEin

Organicwastewasinnuencedandbegunbytheexternalhctor．Generally；itis

easyforbusinesstobecontrolledbytheexternalhctorbecausethenewentry

towasterecyclingbusinessesisperformedwithanintroductionfromawaste

COllectionandconveyancecontractorsorarelatedestablishments．

Corporation A has discharged organic waste and sludge since the

middleof1980S・Thesludgewasdumpedatsea，andplantresiduewasnot

managedin the beglnning．However，the corporation A soon began to

demonstrateactivereactionstotheenvironmentsuchasestablishingtheirown

WaStetreatmentPlantin1999andacqulrlngISO14001in2001．Moreover，the

lawsrelatedtothewastecontrolandrecyclingpromotionwereenforcedafter
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Table7Lawsandcertificationsystemsrelatedtoeachactor

Year
Official denom inat ion

（Abbreviation）
Object actor Restricted matter

1971 Waste Disposaland PublicCleansing Law
Waste generator Control ofwaste discharge，Proper treatment

Waste generator Permissionof business an d registration of treatment facilities

1991
Par t reVision ofWaste Disposaland

Public Cleansing Law Waste generator
Update ofpern ission
Division of waste eollection business andwaste disposal business

Shift to permission systeTnOf treatment facilities

hw for the Promotion ofUtilities of
Waste generator

Manufacturing that considers recycling
Recycled Resources Use of recycled resource in manufacturing process

1992
New Direction of Food，Agriculture，

Consumer（farlner）
Shift to sustainable agriculture that considers reduction of

andAgriculturalPolicy environmental stress

1996
Coming into effect ofenvironmental

management system standard （ISO14001）
Waste generator To decrease and improve the environmental stress

1997
Part revision ofWaste Disposal and

Public Cleansing Law Waste generator The manifest system is applied to all wastes．

1999
Basic Law on Food，Agriculture

andRuralAreas
Consumer（fam er）

Sustainable developmentof agriculture andpromotion of

agriculturalvillage
Securing of stable food supply，Multiple functiorLS

2000
Law for the Promotion of Effective

Waste generator
Reinforcement of recycling

Utilities of Resources Control ofwaste generation

Law Concern ing the Prom tion ofRecycling
Food Cyclical Resources
（Food Recydling LAW）

Waste generator 20％reduction in amountof discharge until1 2006
0bligationof recycling

RevisioElOf Offensive Odor ControILaw Waste generator Restriction of specificmalodorous substance

Par t reVision of Fertilizer
Waste generator

Propriety of descriptive label
Regulation h w Obligationof attached guarantee certificationof sludge fertilizer

2001
Basic Law for Establishing the

Recycling－based Society

Waste generator Constru Ction of sustainable society
Waste generator Control ofwaste discharge，Recycling of discharged waste

Consumer（farlner） Proper disp）Salof dischargedwaste

Part revision ofWaste Disposaland Waste generator
Reinforcement of responsibility for waste generator
Promotion of recycling

Public Cleansing Law
Waste generator

Preventionof illegal dumping

Prohibition of incineration of waste

2002

Law for Promoting the Introduction of

Sustainable AgriculturalProduction
Practices

Consumer（farTner）
Display system of agricultural products

Productionpromotion oforganic fam products
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1995by rlSlng Public concern to the environment after the Earth Summit

（恥ble7）．ThegovernmentissuedanenvironmentalcertifiCationofIS014001in

1996・Sincethen，eaChcorporationbegantocreateitsownenvironmentalpolicy

byintroduclngtheISOinternationalstandard．CorporationAalsobeganto

OPerateitsownenvironmentalreactionatthesametimeperiod．Inaddition，

the waste generators that have notimplemented theISOinternational

Standardwerealsorestrictedtodisposlngandprocessingtheirwastebythe

WDPCLaw，Whichwasenforcedin2001．TheamountofwasterecyclinginfoOd

industriesincreasedrapidlysoonaftertheWDPCLawwasenforced（Ushikubo

2003）．Hence，the decision－makingbehavior that considered organic waste

managementin CorporationAarosefrom the socialbackground，laws，and

market competitions・In the case of Corporation A，eXternalpressures to

manage organicwasteforcedthem tobe committedtothe environmentina

shorttime．

The business relationship betweenthe three actorsisintegratedon

Table8・Next，I analyze each actor，S prlOrityln the business relationship

throughthe　findings of the characteristics and disadvantagesin their

management・First，the waste generators can appealto the consumer as a

COrPOration that practices aninternationally standardized environmental

CertificationbyintroductionofISO14001．0ntheotherhand，disposalcosthas

inevitablyincreasedbecauseofcontrollingwastemanagement．Eventhough
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Table8Relationshipl光tWeenaCtOrSOnOrganicwasteandprducts

Object Advantage／ Disadvantage

Waste

generator

Products

COnSumer
Image improvement 賢母　一一e宅1・一議職－1・一　一er一・rll－r・1

Waste

COntraCtOr
Consignment of wastemanagement

Waste

COntraCtOr

Waste
Waste transportation and

generator
recycling char ge

Obtai ning of coppcst raw Iaterial

Organic

WaSte

COnSumer

Conmercial cost

Consumer

Waste

COntraCtOr －

‾food

COnSumer －

115



thewastegeneratorsexpectsanincreaseofbuylngmOtivationbyintroducing

theISO，theISOintroductionbecamegeneralizedwithinsocietyandthedirect

feedbackfrom the consumerislittle．Thus，the reaction to environmental

problemsbythewastegeneratorswasurgedbytheriseoftheconcernabout

the environment and by thelegislative pressure．The need of waste

managementevenifthecostperformanceislowisputtingpressureonthe

businessinashorttimeperiod．

Second，industrialwastecontractorscanreceiveacomparativelyhigh

carrlageanddisposalfeefromthewastegenerators・Inaddition，industrial

wastecontractorscanalsomakeapro丘tbymakingcompostandthensellingit

as products．However，there are disadvantagesfor these companies・For

example，thecollectedorganicwastedi飴rsbythecollectionorigins，andthe

amountofcollectedwastealsochangeseachdaylIntherelationtotheorganic

waste consumers，thereis a quantitativefluctuation ofcarry out demand

dependingonseason・Consequently；thebusinessmanagementneedstobeable

toadjusttheamountofwastesupplyanddemandandthatisabigproblemfor

thewaste contractors．Inthe researchofthe compostcenter，Haga（2000）

pointed out that a problem ofthe compost distributionis not storing the

inventoryofhighseasonalcompost．

Third，Organicwasteconsumerscanobtainagoodquali丘edorganism

forthesoilpreparationfromindustrialwastecontractorsatalowprlCe・In

116



addition，Organicwasteconsumerscanreducethecarrylnglaboroftheorganic

wastebecausetheorganismisbasicallydeliveredtotheplacewhereconsumers

wantit．Furthermore，Organicwasteconsumerscansupplythehigh－quality

hrmproductstotheirfoodconsumersbyapplyingcompost・Itcanalsoto

improve theimage oftheproductionareawhere sustainable agrlCultureis

beingpracticed．Therefore，Organicwasteconsumersareactorswithalotof

advantagesin relations betweentheindustrialwaste contractors andfood

consumersintheirbusinesses．

Asaresult，itisobviousthattheprlOritybetweenactorsintheorganic

wastebusinessistheorderoftheorganicwasteconsumers，industrialwaste

contractors，andwaste generators・Inbusiness contractsbetweenthewaste

generatorsandindustrialwastecontractors，thelattermakestheprlCedecision・

Ontheotherhand，thereisnocontractrelationindealsofindustrialwaste

contractors andconsumers．Therefore，COnSumerS have arightto selectthe

supplierontheirownforthecompostproduct．Theorganicwasteconsumers

wereinaweakerpositioninthedealswhenthequantityoftheorganismwas

insu臨cient．However，thepositionoftheorganicwasteconsumershaschanged

tothehigherlevelgraduallyinbusinessrelationsbythemarketmechanismof

supplyanddemandsincethefoOdmanuhcturingindustriesandothershave

enteredintomakingcompost・Inshort，itcanbesaidthatasocialbackground

madethepositionoftheorganicconsumersdominant・
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Theactualconditionsoforganicwastedistributionwereaddedtothe

analysisoftheinterrelationbetweenactorsinbusinessrelations（Figure30）．

Each actor deals goods and services．It can be said that thefood product

COnSumerS areindirectly related to theuse Oforganic waste because the

industrialwastecontractorsandtheorganicwasteconsumerssupplythefood

PrOductstothefoodproductsconsumer．Itisconcludedthattheorganicwaste

utilization systems consist oftwo mechanisms oftwo actors’directbusiness

relationship．In thefollowing，the basis ofrelation between two actorsis

examined．

There arefourbasesbetweenwaste generators andindustrialwaste

COntraCtOrSOntheirbusinessrelationships．Itisassumedthatbothbelievethat

discharged waste should be recycled．This philosophyis a result of the

advantageofthewastedisposalinwastegenerators，andhighwastetreatment

agencyfeesbyindustrialwastecontractors．Moreover，anetWOrkamongthe

industrialwaste contractors contributesto tie these two actors andsupport

theirrelationships．

Thegoodqualityofproductsandservicesaswellasquickreactionsby

industrialwastecontractorsbasicallymaintaintherelationbetweenorganic

industrialwastecontractorsandorganicwasteconsumers・Moreover，SeCuring

theinventorystorageofindustrialwastecontractorso脆redbythecooperation

Ofotherwastecontractorsandthehrmersisanessentialinkeeplngthe
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CommOn believe for recycling
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Comparatively high waste treatment agency fee
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Figure30Businessinterrelationl光tWeenaCtOrSOnOrganicwaste
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business relation．In addition，the network of reglOnalleaders and the

COOPeratOrSWhocollectorganicwasteconsumers’informationandoplnionsalso

COntributes to maintaincommunicationbetweentwo actors andexpandthe

demand．

The bases of each relation are pointed out　from the general

Characteristics ofeach actor andtheirbusiness relationship．Therefore，the

Same thing applies to thefollowing cases when the waste generators are

food・manuhcturingindustries，theindustrialwaste contractors are prlVate

COrPOrations，and organic waste consumers are hrmers．The organic waste

generatorsandconsumersdonothavedirectrelationtoorganicwaste．Dealsof

industrialwastedisposalaredi脆rentfromusualmarketdeals．Whenwasteis

COllected，theinvoice，Calleda“manifest，”isissued．Inotherwords，thecontract

becomesefEbctivewhenthedocumentthatshowsthetreatmentmethodandthe

Siteoftreatmentishandedtothewastegeneratorsandtheprepaymenttothe

WaSteCOnVeyanCeandtreatmentagencylSmade．Thewastegeneratorsdonot

knowwheretheorganicwasteisbeingconsumedafterthewasteisrecycled・

Therefore，industrialwastecontractorsplayacriticalroleinconnectingorganic

WaStegeneratOrSandconsumersinorganicwasteutilizationsystems．Hence，it

isdifficultforindustrialwastecontractorstooperatethefunctionofthesystem

Withoutanytroubles．
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2・SpatialStructureofOrganicⅥねsteUtilization

Figure31indicatesthespatialstructureoforganicwasteutilizationin

TbkyoMetropolitanArea．Spatialconnectivityofsupplyanddemandoforganic

WaSteeXistedbetweenthelocationofindustrythatdischargedvariousorganic

WaSteSandtheagrlCulturalproductionareathatneededmaintenanceofsoil

fertilityforintensivehrming．

CorporationA，aSOftdrinkmanuhcturerinthiscasestudy，islocatedin

thevicinityofahighwaythathasefficientshipplngfunctions．Threeotherso氏

drinkmanuhcturersthatdealwithCorporationEarealsolocatedalongthe

highway．Additionally；aSI pointed outin Chapter2，eStablishments that

discharge organicwaste are generallylocatedinasuburb approximately50

kilometersfromcentralTbkyo，thecoastalarea，andalongthehighwaylSince

the transportation condition wasimprovedin recent years，theindustrial

locationtends tovalue the accessibilityto the market ratherthanthe site

Whererawmaterialisproduced他nai2002）．Hence，theplantisagglomerated

tocertainindustrialestatesalongthehighwayandthemainroadtowardthe

Centralcityonbkyo．

TheRecyclingUnioninMiuraPeninsula，theorganicwasteconsumer

group，islocatedinTbkyoMetropolitansuburb．Sincetheaccessibilitytothe

largemarketishigh，theypracticedhigh－yieldingagrlCulturalproductionby

intensivehrmlngandhighutilizationrateofarableland．Thehrmerneeded
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Figure31SpatialstruCtureOforganicwasteutilizationinTdkyoMetrqpolitanArea
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themaintenanceofsoilfertilitybyorganismtostabilizetheyield．Inaddition，

themaJOrityofthefarmersgrowcropsthatconsumemanyorganismssuchas

rootvegetablesandleafvegetables．Thus，therearebasistousetheorganismin

MiuraPeninsula．AsIshowedinChapter2，thesustainableagrlCulturethat

usesorganismsisconductedremarkablynotonlyinthevegetableproduction

asinthiscasestudybutalsoinhrmlnginurbansuburb．Farminginthecityin

theurbansuburbssupplyfreshvegetablesthathavehighadditionalvalueby

uslng Organisms．The main reason theyproduce vegetablesis that thereis

locationaladvantageinusingorganicwaste．

Corporation E，Which connected the organic waste generators and

COnSumerS，has managed not only waste collectionbut also waste recycling

treatment．Corporation Eislocatedin the vicinity ofthe highwaylike the

Organicwastegenerators，andtheaccessibilitytothewastegeneratorsishigh．

Tbgawa（2001）Pointsoutthatthewastecollectionandconveyancecontractors

tendtobelocatedinandaroundmaJOrmanuhcturingindustry；Whichisalsoa

WaStegeneratOr．Inthecaseofhighdecomposabilitywaste，itisimpossibleto

Shipitlongdistance・Intheir studyofthe renderingbusiness，Tbgawaand

Matsunaga（1997）foundthatthewastecollectionandconveyancecontractors

arelocatedin the middle of organic waste generators and consumers．

CorporationEinthiscasestudyalsodealshighdecomposabilitygarbage，eVen

thoughthereisdistancetothewaste generators．However，theresultofmy
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Studycon丘rmedthat．TheshippingabilityofCorporationEisalsohighbecause

theyarelocatedclosetothehighway；Whichis agoodaccesspointtoother

businesses．Consequently；tyPeSandconditionsoforganicwasteinfluencethe

locationofwastecollectionandconveyancecontractors・

Furthermore，Tbgawa（2001）indicates that the waste－reCyCling

COntraCtOrSalsodependonthelocationofmajormanuhcturingindustry；and

arelocatedinmediumaccessiblepointsbetweenorganicwastegeneratorsand

COnSumerS．The reason that the waste generatorsinfluence thelocation of

WaSte・reCyCling contractorsis that the waste collection and conveyance

COntraCtOrSOftenmakedealswithwastegeneratorsbyconsideringaccessibility

tothemgenerators・Inotherwords，theshipplngCOSt，includingtransportof

rawmaterialcompostinandoutinfluencestherecyclingcontractorslocation．

CorporationEreceivesorganicwastetwoorthreetimesadaybecauseOfthe

WaSteCOllectionbusiness．Therefore，thelocationofCorporationEwasstrongly

influencedbythelocationthewastegeneratorsratherthanconsumersofthe

Organicwasteproducts．ThelocationofCorporationE hadanadvantage of

COllectingorganicwastebecausetheplantthatdischargedorganicwastewasin

Closeproximityl

Ontheotherhand，aCCOrdingtotheinterviews，alimitoftheproduct

delivery distance reaches as much as200kilometers．Since organic waste

COnSumerSliketheRecyclingUnionaregrouped，Whichreducestheshipplng
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COSt，eVenifthereisalongdistanceforshipplngitbecomesanadvantagefor

WaSte・reCyClingcontractors・Thus，thelocationofwaste－reCyClingcontractorsis

transportation－Orientated．However，inthecaseofCorporationE，thelocationis

nearthewastegeneratorsbutawayfromresidentialareaswithconsideration

for odor pollution．The research ofTbgawa（2001）shows that the waste－

recycling contractors have become the disliked hcility with rising

environmentalproblemsin recent years，and now tends to relocate to the

under－POPulatedarea．

OneofthecharacteristicsofCorporationEistheexistenceofperson

Whorelatestoadjusttheinventoryinthedistance．Becausethewaste－reCyCling

COntraCtOrS are mOStlylocatedin cities，they do not have enoughlotsfor

COmPOSt treatment and storage．In order to manage the business without

trouble，itisnecessarytoraisetheturnoverratioofthecommodityortohave

analternativeplacewheretheinventorylSStOCked・Mostinventorystorage

hcilitiesaresimilarwaste・reCyClingcontractors，aSIshowedintheprevious

Chapters，andthereis adealregardlessofthe distanceforthe stabilityof

businessmanagement・Accordingly；Organicwaste・reCyClingcontractorsdidnot

necessarilyshowtransportation－OrientedlocationsbecauseOftheproblemsof

Odorpollutionandadjustmentofinventoryproducts．

Insum，Characteristicsofalargecityincludingtheagglomerationofthe

industryandthesustainableagriculturethatuseorganismsareidentifiedin
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TbkyoMetropolitanArea．Organicwasteutilizationsystemshaveformedin

TbkyoMetropolitanAreaasaresultofeachactor，scharacteristics，business

interestsandrelationships，location，andlargeareaofshipplngfunctionsthat

Organicwastecontractorscovered．

126



CHAPTER7

CONCLUSIONS

The resultofmassproduction andmass consumptioninthe human

SOCiety；Various environmentalproblems asfor waste disposalhave become

increasingsuchasillegaldumplng，Odoranditcausestoxicmaterial・Since

1990，Variouslawsrelatedtoenvironmentalprotectionhavebeenenforcedfor

theformation ofa sustainable societylTheselaws promoted recycling and

e脆ctiveutilizationofindustrialwaste．Sincealargeamountoforganicwaste

is discharged，it particularly expects to be used as a　fertilizer，and

reorganizationofthefertilizerindustrywasexpected．However，thesupplyand

demand of organic wasteis unevenly distributed．In addition，few

WaSte－utilizingcompostcentersfunctionefficientlyandcontinuouslylTherefore，

the purpose ofthis studyis to elucidate organic waste utilization systems

throughtheanalysisoftherelationshipbetweenwastegenerators，COnSumerS

Oforganicwasteandlocations・Intheresearch，therecyclingconceptthatis

related to sustainable societyis adapted to thefoOd system theoryl The

interrelationship between actors related to organic waste treatment was

analyzed，and the datawasintegratedin order to elucidate organic waste

utilizationsystems．

Manuhcturingindustries discharges thelargest amount oforganic

WaSte・Ontheotherhand，Sustainable agrlCultureisdefinedasanindexto
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understandwasteutilizationbecausefertilizersandfeedarethemaJOrreCyCled

PrOducts oforganicwaste．Both are distributedin metropolitan areas．The

manuhcturlngindustry and sustainable agrlCulture are distributed

throughOuttheinnercityandurbansuburbsofKantoDistrict．Therefore，the

CaSe Studies were selectedfrom the above reglOn；theseincluded a waste

generator－CorporationA，Whichwasasoftdrinkmanuhcturer，COnSumerSOf

Organic wasteニthe Recycling Union of Miura Peninsula，and a waste

COntraCtOr－CorporationE．Thecharacteristicsofthemanagementofbusiness，

interrelationship with respect to dealings，and thelocation of each were

examined．

First，the characteristics ofthe business management ofeach actor

Were COnSidered．Since Corporation A belonged to the prlVate SeCtOr，its

business management was greatlyinfluenced by external hctors such as

demands andlaws．Despite the highcostsinvoIved，CorporationAadopted

recycling as the method of waste management after the acquisition of

environmentalcertificationandenforcementoftheWPDCLaw．CorporationE

hadtochangetheproductionmethodseachtimedependingonthetypesand

amountsofwasteavailable．Inaddition，thecontrolofsupplyanddemandisan

Obstacletothemanagementofbusinessbecausethereisaseasonaldemandfor

the products・Itis controlled by cooperation with the consumers，i・e・，the

hrmersandthecompost・PrOduclngCOrPOrations・Moreover，thenetworkforms
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contractswiththecarryingorlglnSandsupplydestinationsofcommoditiesin

CorporationEwithwastecontractorsandhrmers・TheprlnCiplefeaturewith

respecttoconsumersistheseasonalcompostuse，Whichoccursbecausethe

rateoffertilizerapplicationchangeswithcroptypeandsoilcondition・Further，

therearedi鮎rencesinthetypesandamountsoftheproductsorderedandthe

PrOCeSSOfthesecondfermentationbythesizeofhrmmanagement・

Second，theorderofpriorityoftheorganicwastedealingsisconsumer

withhighusage，WaSteCOntraCtOr，andwastegeneratorintheinterrelationship

betweentheactors．Thisresultreflectsthecharacteristicsofthemanagement

of each case．Forinstance，eXternal払．ctors such aslaws andincreasing

environmentalproblemshaveforcedthewastegeneratorstoundertakewaste

management・Therefore，thepriorityofthewastecontractorinthedealingsis

high．The waste contractor has toimprove the commodity turnover rate to

compensateforinstabilitiesin the demand and supply balance with the

cooperation of the consumers．Accordingly；in the relationship between

consumers and waste contractors，the consumers have the rights to take

decisionsinthedealings．

Theactualconditionsoforganicwastedistributionwereaddedtothe

analysisoftheinterrelationbetweenactorsinbusinessrelations・Asaresult，

thewastecontractorsmaintaintherelationshipbetweentheothertwoactorsof

theorganicwasteutilizationsystems．Thisrelationshipbetweenthetwoactors
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reflectstheirpositioninbusinessmanagement・Hence，forthe existenceof

organicwasteutilizationsystems，adealingthatsupplementsthedisadvantage

ofeachactorispreferred．Forinstance，WaSte generatOrSCOuldnothandle

wastedisposal；however；thewastecontractorswereabletohandleit・Further，

organicwasteconsumersrequestlow・PrlCedproductsthatwouldh・Cilitatethe

growthofgood－qualitycrops；theyalsorequestdeliveryoftheproducttoavoid

carryingit・Therefore，the waste contractor serves these two customersin

exchangefortheprice，andisresponsibleforformingarelationshipbetween

thewastegeneratorsandtheconsumers・Inaddition，theproblemhcedbythe

managementintermsofmaintainlngthebalancebetweensupplyanddemand

issoIvedbydoubleadjustmentwiththecooperationofwastecontractorsand

hrmers．

Finally；thelocationofeach actorwas examined・Theorganicwaste

utilizationsystemsevoIvedduetothedischargeoflargeamountsoforganic

wastebyindustriesandtheuseoflargeamountsofcompostrawmaterialby

hrmersinthesamereglOn・Wastecontractorsformarelationshipbetweenthe

waste generators and consumers depending on thelocation of the waste

generator・Additionally；itisimportant to note that the network ofwaste

COntraCtOrSformsthewastedistributionsystem．

Ifthe organic waste utilization systems have continued，the waste

utilizationhaspromoted．Itisabigissueforthewastegeneratortoreducethe
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amountofdischargedwasteinordertoreducethedisposalcost．Ontheother

hand，thewastecontractorhcesproblemsinadjustingthebalancebetween

demand and supplylIn this study；it was observed that the trust and

COOPeration of the customers greatly contributes to adjustmentinventoryl

Therefore，it can be concluded that mutualtrustis ofgreatimportancein

COntinuous dealings．Asindicated by Akimoto（1994），itis necessary to

COnSistentlysupplytheconsumerwithalow－Pricedandgoodqualityproduct．

Inaddition，itwasfoundthataconsumers’feedbackwithrespecttorequestsfor

PrOducts and the services of waste contractorsin且uences the continuous

dealingsbetweenwastecontractorsandconsumersinthisstudyl

Inthisstudy；inadditiontothecharacteristicsofbusinessmanagement，

business relationships，andlocation ofeach actor，the hctors thatformthe

basis of continuous organic waste utilization systems could have been

investigated．Theclarificationoftherolesandbusinesscharacteristicsofthe

WaSteCOntraCtOrandofthewastedistributionstructure，Whichhavethushr

beenunclear，hascontributedtothis．Onthisbasis，itcanbeconsideredthat

thissystemappliestothecasesinwhichthewastegeneratorisapartofthe

foodmanuhcturlngindustry；thewastecontractorbelongstotheprlVateSeCtOr；

andtheconsumersarefarmers・Theconsumersconsiderorganicwastewithout

animal excreta to beindustrial waste．This consideration prevents the

COnSumer　from uslng Organic waste．Therefore，in order to dispel the
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consumers，doubts，itisnecessarytopublicizeinformationregardingorganic

WaSteaSWellasprovidequalitycerti丘cation．

Itmaybeworthpointingoutthatthereisalimittotheamountof

organicwastethatcanbeusedasmanure．Althoughthisaspecthasnotbeen

dealtwithinthisstudy；ithasbeenindicatedbyNishio（2001）．Theproduction

ofenergyfromwaste，SuChasmethaneandalcoholfermentation，andmaterial

utilization，SuChaslacticacidfermentation，hasbeenrecentlydevelopedasthe

solutionsforthereductionoforganicwaste35）・Researchontheseprocessing

technologies and systems has been recently started．Therefore，for the

promotionofresourcecirculation，itisnecessarytoexaminethesocioeconomic

structureandtheprobabilityofpropagatingofwaste・utilizationmethodsother

thancomposting．Moreover，thisstudywasnotconcernedwiththequantitative

analysis ofreductionin environmentalstress by organic waste utilization・

Recyclinghasnotcompletelyreducedenvironmentalstress・Thisaspectneeds

furtherdiscussion．
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NOTES

1）NIMBYstandsfor‘NotInMyBack％rd．，Thisindicatesahcilitythata

SOCialnecessity；butisdislikedbylocalresidents．Inasense，itisthehcility

thatimpliestheresidentegoISminasense．ExamplesofNIMBYincludean

industrialwastetreatmentfacility；aland丘lldisposalsite，andafuneraland

CrematOry1

2）AccordingtostatisticsoftheMinistryoftheEnvironment，in2000，52．36

million tons of domestic waste was discharged，and406million tons of

industrialwasteisdischarged．

3）The‘LawofIntroductionPromotionofAgriculturalProductionMethodwith

HighSustainability’andthe‘LawonPromotingProperManagementandUse

Of Livestock Excreta’were enactedin1999．In addition，‘Basic Lawfor

Establishingthe Recycling－basedSociety’thatwere enforcedinJune2000

included‘WasteDisposalandPublicCleaningLaw，’‘LawforthePromotionof

E鮎ctiveUtilitiesofResources，’‘LawforPromotionofSortedCollectionand

RecyclingofContainersandPackaglng，’‘LawforRecyclingofSpeci丘edKinds

OfHomeAppliances，’‘LawandPolicyofWasteMaterialsfromDismantled

ResidentialBuildings，’‘Law Concerning the Promotion ofRecycling Food

CyclicalResources，’and‘LawConcerningthePromotionofProcurementof

Eco－FriendlyGoodsandServices’bythecongress．
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4）Organicwasteisdefinedastheresourcethatoriginatesinlivingthings・For

instance，Organicwasteincludeshouseholdgarbage，Sludgefromthefood

industry；animalexcreta，StraW，andwoodchips・Thesecanbereducedinthe

environmentbybiodegradationandbecomeausefulresourceagaln・

5）The report calculates gross waste weightfrom a materialof1996and

estimatestheratiooforganicwastegenerationfromamaterialfrom1993to

1996．

6）Thistermisametaphoricaldescriptiontocomparethephrase’’Metabolism

between man and nature一・to the circulatory system ofthe human body

（Tbgawa2000）．Themanuhctureriscalledthe‘aLmi1itZdus好，andthe

wastemanagementbusinessiscalledthe‘相月OuSitZdus卸’

7）DatawerecollectedfromAugust，2002toMarch，2004・

8）Referto‘Note’inFigure2．

9）Itisexpectedthattherearemanycompostintheoutsidemarketalthough

thestatisticsoffertilizermarketingexcludesthedealingsbetweenhrmers・

10）Thesewagesludgeisestimatedasathicksludge，andtherationofrecycling

includestheuseforthebuildingmaterial．

11）BeauchesneandBryant（1999）investigatespecializedorganichrming・

12）Arelatedentrepreneurisbusinessrelatedtothesoftdrinkindustrysuchas

raw material，material，equipment and machine，equlPmentfor sales，

apparatusandother．
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13）Thisisaninternationalstandardoftheenvironmentalmanagementsystem

thatInternationalOrganizationforStandardizationissued・The aimisto

reduce the harmful stress glVen tO the environment byimproving the

environmentalmanagementsystemcontinuously．

14）HACCPisamanagementsystempreventsoccurrenceofharminfood・

15）corporationAhas35hctorsinJapan．

16）corporationAmanagesnotonlyEbinabutalsoShizuoka・

17）Logisticscenterhasthefunctionofadjustmentandcontrolthatsubstantial

reductionsin distribution cost andimprovementsin service have been

realizedbyeliminatingwasteinthedistributionprocess・

18）Dregshopperisatemporarilystoragedischargedwaste，adeviceonthe

funnelthatopensalowermouthifnecessaryandputsitout・

19）Manifestisanindenttoconfirmthedeliverytoeachcontractoratthestage

ofdischarge，tranSPOrtationanddisposalofindustrialwaste・Name，kind，

and the condition ofindustrialwaste are describesin the manifest．Waste

generatorscanmanagewasteflow．

20）TheWDPCLawregulatesthatindustrialwastecontractorhaspermission

of collection and conveyance business or disposal business　from the

administration．

21）The corporation that acquiresISO14001has already exceededlO，000

throughoutJapan．
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22）Theamountofmoistureaftertherecyclingprocessisapproximately50％in

CorporationE．

23）Quotedfrom‘AgTkultLLtBizZMzLZ72Jも丑血sLLh2，，it，samaterialofagricultural

improvementpromotionconferenceinMiuraPeninsula．

24）Thisrationwasdividedfrom2，009hrmhouseholdsintol，612hectaresof

totalmanagementarableland．

25）‘Onba血disapotatothatisunsold；itisasmallpotatothatgrowsasaseed

POtatO．IthadgrowninpresentMiuraCity；Minamishitaura・maChisincethe

beginningofTaishoera（1912）．

26）wbcanknowtheheavylaborforcarryingthecompostatthattimefromthe

followingstates．Endo（1974，P．67）shows‘ittakes atleasthalfadayto

COllectcattlemanureof50kilometersinonewayinthecaseofMiuraCitylIt

takesadayincludingcarrylngandturningofmanure・Itcostsabout9，000

yenfor2tonsofdryingmanurebyaddingthelaborexpense3，000yenand

fuelcost600yen．’

27）Antagonisticplantisamainlynon－legumethathasdiseasecontroland

desalinizatione飴ctinthe丘elds，islikemarlgOld，Wildoats，andgulneagraSS．

Theseareusefulasgreenmanurecropsbyplowlngintothe丘eld・

28）ThisisestimatedbyNamaietal．（1991，P．477）that‘theamountofannual

useofanimalmanureswere8，800tonsinMiuraCityatthetimeandthe

manurefromoutsidecityreached6，500tons．’
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29）planted areaofgreenmanure cropsis overllO．44hectaresinMiura

Peninsulaasof2001．

30）Theunioncontributionwasabolishedin1999though500yenayearasa

unionactivityexpensewascollectedatthebeglnnlngOftheunion．

31）There are some h．rmerswho don，t applyfertilizerforwintercropping

becausetheconstituentofcompostisappliedforsummercropplnghasbeen

Stillresiduesinthesoiloritisaplowed－invegetableresidualmaterialin

SummerCrOpPlng・

32）Additionalmanureforspringcabbageis applied500kgperlO acres．

However，Organismisrarelyused，because organism，Whichis not drylng

much，leadstooccurrenceoftheinsectpestinwintercropplng・

33）The solar energy dryingis to promote thefermentation ofimmature

COmPOStSbyrepetitionofcoveronoutdoor丘eldswithavinylforkillingout

miscellaneousgermsthroughsolarheat（Suzuki2002）．

34）Theflow ofgoodsis compared to the now ofa riverinthe technical

terminologyofdistributionbusinesses．Theproductionis calledthe upper

Stream division，marketingis called the midstream division，and

COnSumPtioniscalledthedownstreamdivision．

35）Themethodtoreducenitrogenistocontrolthefoodimportandtoraisethe

foodself・SuPPOrtrationindomestic．
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