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This paper investigates the structure of the social systems that make it possible to maintain 

regional groundwater resources, as well as related social dilemmas. In Japan, under the law, 

groundwater is not assigned to any particular entity, as it is considered a public resource, and there 

is no centralized authority, which can rule groundwater management. In the Kumamoto region, 

diverse groups, corporations, and local governments have come together in a multilevel collaboration 

to establish a local groundwater preservation system that will conduct groundwater recharge. Through 

field research, we were able to structure, through self-governance, and self-organization, a 

management system for the protection of the commons, which can overcome numerous policy 

hurdles. We will discuss whether, in this regard, the results of this systemic framework for 

governance and management have overcome various social dilemmas. This study advances our 

understanding of public-private eo-management system. 

1 . Introduction 

The surface of the earth is covered by 1.4 billion km 3 of water, of which 97% is seawater 

and only the remaining 3% freshwater. If we exclude the 70% of freshwater that is frozen m 

the Arctic and Antarctica, the 88% of remaining water that is suitable for human use is 

groundwater. Even now, groundwater is considered a precious natural resource, used for drinking 

water, farming, industry, and other applications. The movement of water- evaporating from land 

and the oceans and becoming clouds, then later falling as rain and snow, filling rivers, lakes, 

swamps, groundwater, and even the oceans- is part of the hydrological cycle. Even so, the 

natural mechanism of recharge that results in groundwater is also affected by the alterations 

human beings make to the environment. If we are unable to manage our usage through 

collective action, this shared resource will be vulnerable to destruction. That is to say, our 

groundwater would soon be depleted, if everyone were to reasonably pursue the consumption of 

inexpensive personal assets for their individual benefit, and no one would be able to benefit 

from it. However, if we consider the stock and flow of the natural capacity of groundwater 

basins<•> separately, effectively managing the relationship between the amount of water stored 

and the rate of recharge, while achieving cyclical balance, we will be able to continue to reap 

the benefits of our groundwater resources. This is because such natural resources fall into the 

category of what are called the commons <2>. 

In managing the natural circulation of groundwater, it is necessary to consider the amount of 
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water,qualityofwater,andthesurroundingenvironment.Furthermore,whenconsidering

policiesdesignedtopreservethegroundwatersupply,itisalso,naturally,vitaltoachievea

balancebetweennaturalmechanismsandsocietalsystems;thisiswheretheprimarydifficulty

indevelopingpolicyisencountered.Throughthisproject,wewillexamineissues,suchas

"Whodoesnaturebelongto?Whodoeswaterbelongto?"and"Iswateranecessity,ora

right?",thatconcernjurisdictionalandaccessrightsregardingnature'*',issuesregardingthe

marketabilityofwater,andissuesconcerninghowbesttomanagetheuseofwaterresourcesso

thatmaximizingtheiruseasapersonalresourcedoesnotdestroytheircapabilityascommons

resourcestoofferbenefitstothepublic・Thisincludesapolicyapproachconcerningthe

structuralfeasibilityofapreservation/managementsystemtoprotectacommonpoolresource

(CPR),implementedthroughregionalgoverningbodiesandthroughfieldresearchinformedby

adiversecollectionofscholarlyfields,suchaspolicyresearch,economics,sociology,cultural

anthropology,andgeology.

Thepurposeofthispaperistoexaminetheself-governanceandself-organizationalstructure

ofthevariouslocalauthoritieschargedwithestablishinggroundwatermanagementsystemsin

theKumamotoregion.Weconsiderhoweffectivethestructuralcapabilityandfunctional

mechanismsoftheselocalgroundwatermanagementsystemsareatconservinggroundwater

resourcesasaCPRwithoutrelyingongovernmentaloversight・Indoingso,wediscussthe

characteristicsofthesysteminKumamoto,whileofferingacomparisontoOstro㎡svigorousre-
searchintheUnitedStates.

2．Theoreticalarguments

Thefirstissuesunoundinggroundwateristheissueofthecommons,regarding"resources

jointlysharedandmanagedbymultipleentities,andthemanagementandapplicationofsuch

sharing."ThisissueisconcernedwiththevariouswaysinwhichtheseCPRcanbeeffectively
managedwhilepeopleutilizethem.GarrettHardin's"Thetragedyofthecommons"(1968)

touchedonthisissue;withregardtonon-personalmanagementandpreservationactivities,we

areunable,duetotheopenaccessnatureoftheseresoui℃es,toexpectthatcollectiveactionwill

beaneffectiveformofmanagement,andthustheywouldseemdoomedtofail.Thereare

claimsthatthecompellinginfluenceofgovernmentenforcementorprivatizationisnecessaryin

ordertopreventthisoutcome/'"Ontheotherhand,thesesortsof"tragedies"areuncommon,

andtherehavebeennumerousresearchreportssuchasMcCay,concerningsuccessfulcollective

commonsresourcemanagementpromotioneffortswithrespecttoforests,farmlands,fishing

waters,groundwater,andirrigationprojects;thereareclaimsallegingseparatedramatic

scenarios,referredtoasthe"Comediesofthecommons",aswell.Theseargumentsarebased

oneithertheselfishnessoraltruismofpeopleandalsoincludethequestionofhowsocietycan

understandthesetraits，Varioustheoreticalpositionsstandinconflictwithrespecttotheissue

ofhowtoeffectivelycreateorderinsociety:isaHobbesianworld,asdescribedinLeviathan,

necessaryorcansuchprogressionbelefttoAdamSmith'smarkettheory;inotherwordsare

thereotheraltemativessuchasconnnunitiesorothers？Inthispaper，wediscussthepossibility
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ofstructuringanalternativemanagementsystembasedonlocalgoverningbodies.

BasedonthevariousaccumulatedCPRresearchefforts,madebyOstromandothers,

regardingfishingwaters,irrigationprojects,andotherapplications,argumentshavebeenmade

concerningwhatsortsofsystems/conditionswouldinvitethefree-riderproblems,suchas

scenariosinvolvingatragedyorcollapseofthesesystemsoracomedy-continuationscenario,as

wellasifasystemforresourcemanagementcouldbesuccessfullyimplemented.Research

discussionsandcasestudiesconcerninggametheory,collectiveactionlogic,andthefeasibility

ofsystemsofself-govemance/self-organizationhavebeenoffered.'*'Additionally,thereare

suggestions,basedonthesocialcapitaltheoryputforthbyRobertPutnam(1993)andinformed

bythenewinstitutionalapproachusedinrecentyears,thataskunansweredquestionsofhow,

andforwhatreasonsshould,weestablishsystemsdesignedtoovercometheproblemsof

collectiveaction・Newperspectivesinthecommonsresearch,basedonthetheoryofthe

commonsaswellasconceptsofjurisdictionalandenvironmentalgovernance,havebeenput

forthinrecentyears,includingtheecologicallysupportiveeconomicactivities,knownasthe

conceptofregionalism,practicedbytheentropyschoolinJapansincethe1970sandHirofumi

Uzawa'stheoryof"socialcommoncapital"(2000)whichintroducestheconcepts"locality"

and"spatiality"withregardstothemanagementofthescarceresourcesnecessarytosupport

peoples'livesandactivities・Inthispaper,wewillconsiderthewaysinwhichlocalcollective

managementcanbestructured,includingtherelationshipsofpeopleandorganizationsoutsideof

thecollectiveentity,asatheoryofCPRgovernance.

3．Methodology

TheresearchmethodologyinvolvesfieldresearchconcerningthestructuringofCPR

managementSystems、Itisconsideredhownamralwaterresources-eitherfbundunderground

orcirculatedbythenamralenvironment-areallocatedlegally，organizeadiscussionofthe

publicandprivateownershipofwaterresources,andthenscrutinizetheefficacyofgovernance
andmanagementbyanadministrativesystembasedontheself-organizationofdiversegoverning

bodies(asopposedtotheefficacyofgovernmentaloversightorprivatization)．Thenational
researchcouncil'spanelonthestudyofcommonpropertyresourcemanagementhasspecified

thefollowing3viewpointsforconsideration:̂'
1．Howdomultiplelevelsofmanagementinteractandaffectpelfbnnance？

2．Whatistheeffectofgroupsizeonthepelfbrmanceofinstimtionalarrangement？

3．Whataretherolesofdifferentmechanismsfbrdisputesettlement？

4．AnalyzingtheKumamotogroundwaterbasinpolicy

ThepolicyissuessurroundingwaterarerelatedtothemanagementofcriticalCPRsthat

impactthesustainabilityofregionalcommunities.Ifthevariousstakeholders,suchaswater

suppliers,farmers,livestockproducers,andmanufacturerscontinuetouselargequantitiesof
goodqualitygroundwateratlowpriceswhilecontinuingtoplanhowtoreasonablymaximize
theiruse-inotherwords，iftherateofconsumptionofthisseeminglyunlimitedgroundwater
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resourceexceedstherateofrecharge-theyruntheriskofexhaustion，theriskofgroundwater

pollution廿omfarmersandmanufacturers,andtheriskofincurringtragedyaslandsubsidence

andtheinfiltrationofseawaterinlanddecreasesduetoexcessivepumping.Ontheotherhand,

ifweareabletosuitablymanagegroundwaterretentioningroundwaterbasins,regional

communitiesasawholewillbeabletocontinuetoenjoythebenefitsofthesesustainable

resources・

IntheKumamotocitymetropolitanarea,therainfallandwaterdrawnfromtheShirakawa

riverbyOhzuandKikuyotown,midstreamadjacenttoKumamotocityforfarming,is

containedintheAsopyroclasticsediment,theTogawalava,andlayersofpebblesinthe

ground.Thiswatereasilypermeatesthroughthegroundtofarmlandsandforests,andrecharges

againunderground・Thankstothismechanismofthehydrologicalcycle,groundwaterisplentiful

inthefieldsofKumamoto(refertoFigure1).ThepeopleofKumamoto'stownsandvillages,

includingKumamotocity,havelongusedthesegroundwaterresourcesfordrinking,farming,

livestockcultivation,andmanufacturing.JapanbenefitsfromtheamplerainfallfromtheAsian

monsoonseason,̂'althoughtodaymosttownsrelyonsurfacewater廿ommarshesandrivers

morethangroundwater;thisisduetodemandsforgroundwater,causedbytheeconomicdevel-

opmentofmanytowns,exceedingthecapacityofgroundwaterbasins,aswellastoissuescon-

cemingdecreasedlandsubsidencefromoveruse.TheKumamotoregionistheonlyregionin

Japanwithapopulationexceeding1millionpeoplethatisabletosatisfyitsdemandforwater

entirelythroughtheuseofgroundwater・Eveninthecaseofregionsblessedbysuchabundant

naturalresources,theseareasdonothaveanycapacitytoutilizesurfacewater.Itmustbepro-

tectedthesustainabilityofthesegroundwaterresourcesasthelifelineoftheseregions.
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Figure1GeologicalcrosssectioninKumamotoarea(Source:"KumamotoWaterLife")

Sustainablepreservationofgroundwaterresourcesisadifficultissue,entangledwithsocial

dilemmasofhowtogovernandmanageCPRs.Contemporaryurbanizationandchangesin

farmingmethodsarecreatingadversebiases'*'inthewaterbudgetcycle,whichiscomprisedof

rainfall,groundpermeation,recharge,use,runoff,andevaporation.Therehavebeenlong-term

observationsofadeclineinthelevelofgroundwaterintheKumamotoregionaquifer.
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Companiesandprivatehomeshaveimplementedwater-savingmeasures,factoriesareplanning

tointroducerecyclingtechnologies,andcitieshavebeenabletoreducetheirconsumptionof

groundwaterinrecentyears.'"However,theprimarycauseoftheongoingdecreasein

groundwaterlevelshasbeenthesubjectoflong-termresearchongroundwaterconductedbythe

hydrologistsJunShimadaetal.Theirresearchhasclarifiedthatdevelopment,urbanization,and

changesinfarmingmethodsinthemidstreamShirakawariverareaaswellasthegroundwater

rechargeregionhaveallcontinuouslyreducedtheamountofwaterabletopermeatetheland

togroundwaterbasins,whichhascreatedanimbalanceintheflowofthewater.*""Dueto

complexcauses-suchasthefasturbandevelopment，theconversionoffannlandstoresidential

spaces,decreasesinthenumberofricepaddyfieldsduetonationalacreagereductionpolicies.

greenhousecultivation,pavementofroads,andimprovementsmadetorunoffbasinsand

riverbanks-rainfalldischargesintotheocean，withnoopportunityfbrittoseepintothe

ground.Thesecircumstancescanalsoexplaintheincreaseintheamountofwateratthemouth
。（11）

oftheShirakawariver.

Additionally,policyconstraints,suchasthefactthattheissuessurroundinggroundwater

preservationintheKumamotoregionexceedthescopeofthenumerousregionalgoverning

bodies(Kumamotocityregulationsalonerestrictthedevelopmentofeffectivegroundwater

preservationpolicies)aresomeofthebordertransgressionissuesencountered.Policyboundaries

areabasicunitofanimportantpoliticalstratum,andfromwithinthisstratumcomeprovisions

ofpolicyserviceandculturalcentripetalforce.However,itisalsoasourceofunwieldiness,due

totheadministrativedivisionofnaturalphenomena.Furthermore,thelackofmethodsfor

regulatingasociety'sdemandforlow-pricedgroundwateruse,changesintheenvironmentdue

tocontemporaryurbanization,andchangesinfarmingmethodshaveallbecomecausesfor

distortionofthehydrologicalcycle,inadditiontomakingitchallengingtodevelopeffective

groundwaterpreservationpolicies.

Inprovidingconclusionsfirst,paddyfieldreplenishmentprojectslocatedinthemiddlebasin

oftheShirakawariver,suchastheeffortsoffarmersfromOhzuandKikuyotownto"fillthe

ricefieldswithwater",havebeenimplementedaspartofa"hydrologicalcycle-based

agriculturalmovement"ledbypublic-privatecollaboration.Basedonknowledgeobtained廿om

groundwaterresearch,thismethodhasbeenusedeffectivelytoinjectwaterintothegroundwater

basinandproducesomedesiredeffects.InthemiddlebasinoftheShirakawariver,wateris

takenfromtheriveranddirectedintopaddyfieldsthroughagriculturalwaterchannelsmanaged

bythelandimprovementdistrictoffice.Thiswaterisusedforricecultivationthroughoutthe

entirearea.Thewaterusedtofillthepaddyfieldsistransferredfromhighlypermeable

farmland(drainingpaddyfields)''̂'tothegroundwaterpoollocatedintheKumamotoarea.This

procedurerechargesapproximately90millionm̂ofwaterasgroundwater.Geologically,this

areaistheidealplaceforreplenishmenttooccur:Surfacewaterisinjectedintoaquifersto

replenishthem.Thefollowingfactorscontributedtotheeffectiverechargeofgroundwaterinthe

Kumamotoregion"'':(l)Collaborationhasoccurredwiththehydrologicalcycle-based

agriculturalcouncil.Thecouncilattemptstoconductgroundwaterrechargeusingregional
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agriculturalactivitieswhosedeclinehasbeencausedbyareductioninriceacreage.(2)A
systemhasbeenestablishedtoovercomecostissues・Corporationsandadministrativebodiesare

askedtoprovidesubsidiestofarmers.Nolegalsystemthataddressesgroundwaterhasbeen

establishedinJapan.Therefore,thelegalcharacteristicsofgroundwateraspublicorcommon

waterhavenotbeenclearlydefined.However,thecreationofanextendedregionalgroundwater

conservationsystembyavarietyofmultilayeredentities(e.g.,localgovernments,including

prefectures,municipalities,corporations,landimprovementdistrictoffices,agricultural

co-operatives,andfarmers)appearedtobeaneffectivewaytoensuresustainablegroundwater

management・Fromthestandpointofthe"commonstheory",itisinterestingtoexamineacase

inwhichthemanagementsystemwasbuiltbyanentireregioninresponsetoasocialdilemma.

Inthiscase,onebecomesafreeriderwhocannotbebeingheldresponsibleforgroundwater

recharge,despitethatfactthatgroundwaterissharedbyvariousentities.

Howdidthisagreementtocooperateevolve？Howdidthisagreementevolveintothecurrent

system？Additionally，whatdidthemainactorsintendtoachievewithrespecttothe

conservationofthecommons？First，basedonanumberofanalyses，thispaperattemptsto

determinewhoownswater,particularlywithrespecttothesettlementofgroundwaterownership

issues.Second,thispaperexamineshowahydrologicalcyclesystemthattranscends

administrativedistricts'boundariesbecameactualized.

(1)Whoownsgroundwater？

Waterisrequiredtomaintainlife.Whatmightoccurifpeopleseizedthisresourceand

assertedtheirrightstopossessoroccupyit？Theissueofownershiprightsrelatedtonamrehas

beenatopicofdiscussioninsociologyandanthropologyformanyyears・Thesediscussions

haverevealedthatissuesthatinvolvenaturalscientificmechanismsthatoperateduringthe

groundwatercycle,relationshipsbetweennatureandhumans,andissuesrelatedtohuman

relationshipsareinterwoven.

Initially,nature(i.e.,mountains,fields,rivers,andoceans)was"notownedbyanyone".It

wasconsideredafreeresourceunhamperedbyownership・Manycountrieshavehistorically

maintainedcommonland(e.g.,forestsandgrasslands),fisheries,andirrigationascommon

resources・Asmodernizationcontinuedtooccur,theestablishmentofuseragreementsbecame

increasinglyimportanttopreventcompetitionandconflictsofinterest.However,itisironicthat

naturebecamedepletedandpollutedastheruleknownas"ownership"becamemorestringent.

Basedonanthropologicalstudies,theworld'sownershipsystemcanbecategorizedintofour

types:openaccess,privateproperty,communalproperty,andstateproperty.Yet,theuseof

traditionalresourcemanagementmethods,suchascommunalproperty,dissipatedasthemodem

conceptofownershipgrewmorepopular・Anthropologicalstudieshavedemonstratedhowthe

managementofcommonresourcesoncelostwasconducted.However,itisalsopossibleto

determinethatarelationshipinwhichpublicusebylandownersandprivateusebyresidentsin

thesameregionoccurredsimultaneously.Theycoexistedwithoutexcludingoneanother・Policy

sciencemustdecidethetypeofCPRmanagementsystemthatmodemsocietymightcreate.
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JapanintroducedtheFrenchcivilcode(theNapoleoniccode),whichwasderived廿om

originalRomanlaws.WhenJapanfirstestablishedalegalsystemasamodemnation,itcreated

adraftoftheoldcivilcodethatpermitsthesystemtorecognizepublicproperties(e.g.,rivers

andflowingwater)asaconceptofmodemownership.However,Japanunderwentacivilcode

modeldisputethatcenteredonwhetherFrenchcivilcodeorPmssiancivilcodeconceptsshould

beusedasreferences.In1896,thecountryadoptedthecurrentcivilcode,whichincorporates

thelegalprinciplesofthePmssiancivilcode.TheJapanesecivilcodeonlyrecognizedtwo

typesofownership:state-ownedlandandprivateland.Thecivilcodestipulatesmodem

ownershiprights.However,theconceptof"publicownership"wasomittedfromthelegal

system.Gradually,thecountrybegantoadopttheconceptthatstatesthatpropertiesthatwere

notprivatelyownedwouldbeconsideredstate-ownedproperties.Thisdeniestheconceptof

"publicproperty"that,inWesternterms""","isaccessibletoandcanbeusedbyanyone".At

thattime,thedecisiontoplacemountains,fields,ocean,andriversunderstateownershipwas

includedinataxreformthatcollectstaxes廿omusers・

Withrespecttowater,thetypesofwaterlocatedclosetohumanlife(excludingoceans)can

becategorizedintosurfacewater(e.g.,rivers,lakes,andmarshes)andgroundwater・InJapan,

riverswereclassifiedaspublicwaterbytheoldriveract,whichwasenactedin1896.Theact

stated,"Theflowingwaterinriverscannotbeusedforprivatepurposes".Itcontinued,"exclusive

useofflowingwatermeanstheuseofflowingwaterisbasedonlicensing"・Sinceancient

times,riverimprovementandirrigationhavebeenconsideredsignificantlyimportantmatters.

Thenationmustaddresstheseissuestoencouragethedevelopmentofcivilizationandcities.

WhenJapanenactedthecivilcodeandtheriveractforthefirsttimeasamodemnation,the

useofallriverwaterwasbasedonalicensingsystem,exceptforwatertraditionallyusedfor

agriculturalpurposes.Theexclusiverighttouseflowingwaterbyobtainingalicenseisknown

as"waterrights".Rivermanagementbodies(i.e.,nationalandlocalgovemments)areauthor-
izedtodetermineandissuewateruselicensesbasedontheirdeterminationsofwhetherthose

licenseswillenhancethepublicwelfare,aswellasontherelationshipbetweenthevolumeof

riverflowandtheamountofwatertobeextractedfromtheriver・Duringthemiddleofthe

20thcentury,individuallawswereestablishedtoensurethesystematicplanningofriverim-

provementsandwateruse(e.g.,thedevelopmentofpowerresources,watersupply,industrial
water,anddamconstmction).In1969,thenewriveractwasenactedtoensurethesystematic

managementofriverimprovementsandwateruseunderaconsistentwatersystem.Additionally,
the"environment"wasaddedasanobjectiveoftheriveractin1997inanattempttoestablish

acomprehensiveriversystem.

Asmentionedabove,riverwaterwasplacedunderthenationalgovemme㎡smanagement.

However,groundwaterwasnotincludedwithinthescopeofthatmanagement.Thelaw(article
207ofthecivilcode)stipulatesthatlandownership"ranges廿omthespaceaboveandbelow

thelandwithinthelimitssetforthbythelawsandregulations".Groundwaterisnow

consideredprivateproperty(privatewatertheory).Althoughlegalprecedentsaccumulated

throughoutthecourseoftrialsthatinvolvedgroundwaterandhotsprings,thesupremecourtof
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judicaturerenderedaverdictin1896.Itstated,"Therighttousewaterseepingintotheground

existsprimitivelyalongwithlandownership"・Although"publicwaterwasdiscussedand

suggestionsweremadetolimitwaterpumpingtopreventsubsidence,todate,Japanhasnotyet

changeditslegalposition:Groundwateruseisfundamentallyavailableforexclusiveuseby

landowners・Therefore,noagreementhasbeenreachedastowhethergroundwatershouldbe

definedas"publicwater".Currently,groundwaterisnotfixedtoeachindividuallyownedland

section・Groundwaterisclearlyrecognizedasacommonresourcethatpossessesfluidity.Yet,

廿omlegalperspectives,mlesforgroundwaterusemustbedevisedbyadjustingprivaterights.

ratherthanbyactionsperformedbygovemments.Underthistypeofcircumstance,transaction

costsfornegotiationsthatinvolvegroundwaterrechargewillbeexpensivebecauseofthe

increasednimibersofstakeholders,andbecauseofcomplicationsthathavedevelopedandwill

continuetodevelopduringnegotiationprocesses.Inparticular,groundwaterrechargehascreated

socialdilemmas"*'．Itcanbedifficulttoinstitutionalizeamethodthatwilleffectivelyaddress

theparadoxthatexistsbetweenindividualityandtotality,aswellasthe廿eeriderproblem.

InKumamoto,localgovernmentordinances,suchastheKumamotoprefecturalgroundwater

conservationordinanceandtheKumamotocitygroundwaterconservationordinance,have

recognizedthecharacteristicsofgroundwateras"publicwater"or"commonwater"to

compensateforlegaldefectsandtoensurethelegitimizationoftheresourcemanagement

system・Inaddition,theseordinancesstipulatedthatbusinessowners,administrativebodies,land

improvementdistrictoffices,farmers,andcitizensmustcollaborativelyparticipateingroundwater

conservationanddevisemethodstoensureitsstatusasacommonresourceatresidents'

awarenesslevels"*'．Ratherthanincludingadministrativebodiesandbureaucraticorganizations.

theseordinancescapitalizeonthestrengthsbywhichasmallcommunitycanbecomean

autonomousmanagementbodyforcommonresources.Thedistinctiveaspectofthisco-

managementsystemliesinitsnestedsystemstmcture.

Inadditiontothefactthatgroundwaterhasnotbeenrecognizedaspublicwater,achallenge
existsinthefactthatflowingwaterismanagedbygovemments,suchasnationalandlocal

authorities.Atissueisthefactthatadministrativebodiesthatmanageriversinterpretlegal

objectivesrestrictively.Theyfailtojustifytheobjectivesofbroadenvironmentalconservation,

suchasgroundwaterconservation,asreasonstopermittheextractionofriverwater.All

availablepaddyfieldshadalreadybeenusedandgroundwaterrechargeprojectshadbeen

implementedinthemiddlebasinoftheShirakawariver.Yet,rivermanagementpersonnelraised

objectionsbecausetheutilizationofagriculturalwaterbytheexerciseoftraditionalwater

rights""wasstillconsideredusageotherthanforintendedpurposes・Therefore,thegroundwater
rechargeprojectwasapprovedwhenalandimprovementofficeprovidedjustifications:The

replenishmentofpaddyfieldseffectivelyeliminatespests廿omthesoil.Nutrientscontainedin

nverwaterenrichthesoilandcontributetoagriculturalactivities.Tomaintainthehydrological

cycleintheKumamotoregion,itisessentialtoextendeffortstoinjectwaterintoaquifers

locatedinothergroundwaterrechargeareas.However,theuseofriverwaterforgroundwater

rechargerequiresthatapplicantsfilelicenseapplicationswithrivermanagementpersonnelto
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obtainwaterrights・Inaddition,thecostsinvolvedtofollowproceduresrequiredtoobtainwater

rightlicensespresentmajorobstacles.Differentmanagementbodiesmanagedifferenttypesof

water"*'.Administrativeentitiesareorganizedbasedonaverticalhierarchy.Thesefactorshave

createdbarrierstocommunityactivitiesthatattempttoprotectthepublic'sinterestin

groundwaterconservation.

Withrespecttotheconductofgroundwaterresourcemanagementwithoutrelianceon

governmentregulationsandmanagement,Ostro㎡sanalyticalresearchonthegroundwaterbasin

conservationsystememployedintheLosAngelesmetropolitanareaintheU.S.canbeusedas

areference.Therefore,thispaperprovidesabriefsummaryofheranalyticalresearch"".

Becausethequantityofgroundwaterandthemechanismusedinthehydrologicalcyclewerenot

clearlyunderstood,waterusersarguedthatwaterresourceswerestillsufficientlyavailable,even

thoughtheoptimallevelofwateruserestrictionhadnotbeendeterminedandwasbecomingan

issue.Thisexacerbatedproblemsthatinvolvedseverelydeclinedgroundwaterlevelsandsaltwa-

terinfiltrationthatdevelopedbecauseofcontinuousoverdraftbypumpingrace・Basedoncom-

monlaw,Califomiawaterrightsstatethatoverlyinglandownersandwaterproducerswho

possessappropriativerightscanclaimexclusiverightstopumpwaterwithinthelimitsof

groundwaterresources・Waterproducersconsistofpublicandprivatewatercompanies.Asur-

plusofgroundwaterresourcescanbeusedbyindividualsonthenextprioritylevelaslongas

theydonotnegativelyaffectthebenefitsofoverlyinglandownersandwaterproducerswhopos-

sessappropriativerights・However,whentheamountofgroundwaterresourcesisinadequate,ad-

justmentswillbemadebythecourtbasedontheprincipleof"firstintime,firstinright".

Thus,acquiredrightsdependontheirhistoryofuse.

Underthistypeofsystemenvironment,thescientificmeasurementofthegroundwaterbasin's

capacityisrequiredtorestoregroundwatertoahealthyhydrologicalcycleasthecommons.To

protecttheindivi血alrightsofeachgroundwaterrightsholder,privatenegotiationsmustbecon-

ductedthatwillencouragestakeholderstoacceptequalrestrictionlevels・Ultimately,thiswill

achievesustainablewaterpumpinglevels.Theprincipalof"mutualprescription"hasbeen

createdbecauseoflitigationthatinvolvedwaterrights.Ithasevolvedintoalegalsystemthat

incorporatescommercialandmarketmnciplesbyimposingrestrictionsequally-bysharingthe

cutbackproportionally-andbyapprovingpurchasesandsalesofwaterrights・AsBatespoint

out,thepresenceofcollectivebenefitsasaresultofdesigningnewinstitutionsisitselfa
second-ordercollectivedilemmâ "̂'.Litigationoccurs廿equentlyintheU.S.、Thus,asignificant

amountoftimeandmoneyisrequiredtoobtainagreementsthatrestrictindividuals'water

rightsamongmanyentities.Duringtheseprocesses,groundwaterbasinscontinuetosuffer

catastrophicdamage.

Anattemptwasmadetodeviseamethodbasedonscientificinformationtoprevent"the

tragedyofthecommons."Simultaneously,localgovemmentsandheavywaterusers,suchas

watersuppliers,conducteddiscussionsfocusedonhydrologicalcycleconservation.Ultimately,

thefollowingmethodwascreated.First,mainstakeholdersmustagreeonaconservationplan

inwhichallgroundwaterusersacceptanequalrateofwaterpumpingrestriction.Production
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levelsforproducersmustbeascertained.Thegeologicalstmctureandinflowlevelsforalarge

andcomplexbasinmustbedetermined.Next,theagreementmustbesubmittedtothecourtto

obtainapprovalforthegroundwaterconservationplan̂ "̂andtoauthorizelegalenforcementof

thecontentoftheconservationplanonpartieswhodonotparticipateintheagreement・The

courtmustappointawatermastertoserveasanimpartialexpert.Thewatermasterwillbe

responsibleforgroimdwatermonitoring.He/shewillperiodicallydiscloseinformationbasedon

whethereachentitypumpswaterappropriately.Thewatermasterwillimposeofficialand

unofficialpenaltiesonviolators・Two-thirdsofthewatermaster'sactivityexpenseswillbe

providedbywaterproducers.Ifthelevelofthewatermaster'sjobperformanceisconsideredin-

adequate,thenarequesttoappointanotherwatermastercouldbefiledwiththecourt・Along

withnegotiationsthatinvolvethesewaterrightsholders,publicorganizations,andthecourt,the

waterreplenishmentdistrictwascreatedtoconservegroundwaterresourcesbyobtainingan

agreement廿omthestatelegislatureandapprovalfromlocalresidents・Theestablishmentofa

specialtax(taxingpowerforthenewdistrict)wasalsogranted・Thisinstitutionwasnot

createdtoplacegroundwaterundergovernmentmanagementaspublicwater.Rather,itattempts

tomonitorthehydrologicalcycleandshareinformationthatmightrestrictconsumptionbywater

producers.Thisinstitutionpromotesgroundwaterrechargewhileworkingcollaborativelywith

otherorganizationsthatpossessminimumbudgetsandstaffmemberstoencouragethe

continuoususeofprivatewater.

Effortsingroundwaterconservationledtomanyagreementsthroughnegotiationsnotonlyin

theentireregionbutalsoamongareasthatsharethegroundwaterbasin.However,thestudy

revealedthatneighboringgroundwaterbasinsaffectedoneanotherbecauseoftheirrelationship

withriversystems,evenwithbureaucraticboundariesdemarcatingtheentirearea・Inthewest

basin,whereconservationeffortswereinformedbylessonsfromearlierdiscussionsinthe

Raymondbasin,actionsweretakentobuildonthelatter'sexperienceandsaveonnegotiation

costsandtimetoachieveeffectivegroundwaterconservation;aconservationsystemthat

operatedat1/10thofthesocialcostobservedatRaymondbasinwasdeveloped.Similar

discussionsoccurredatthecentralbasin,whichcoversalargerareaandnumberofgroundwater

users.However,thelargenumberofstakeholdersanddiscrepanciesincrisisawarenessamong
localareascomplicatedtheagreementprocess.Thegroundwaterbasinsinthewestbasinand

centralbasinwerelaterfoundtobeconnected.Districtswithdifferentinterestsformedthe

centralandwestbasinwaterreplenishmentdistrictafterstrenuousnegotiations.

OstromfocusedonacaseinwhichcommercializationprotectedtheCPR.Shediscussedthe

conditionsinwhichcommercializationshouldoccurtomaintainandmanageCPR,andpointed

outthatinsteadofonecentralgovemmentalauthority,apolycentricpublic-enterprisesystemcan

achieveaverysophisticatedmanagementsystem・AsforthemanagementofCPR,suchas

groundwater,aneffectivemanagementmethodbystakeholdersmayexistalongsidedirect

managementbythegovernment.However,insomecases,suchasystemmayworkeffectively
andevolveinoneareabutfailtofunctioninanotherarea.Groundwaterresourcesinthe

Kumamotoregiondonotoperateunderabureaucraticmanagementorbytheconservationlogic
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thataimstoprotectprivatepropertiesthroughexchangesoflawsuitsobservedintheUnited

States・WaterisseenasacollectivepropertyinKumamotoratherthanacommodity・The

followingsectiondiscusseshowtheregionestablishedgovernanceandmanagementofwateras

acommonswhileeliminating廿eeriders.

(2)DevelopmentofaTrans-BureaucraticWaterCycleSystem

Kumamotocityand10nearbymunicipalitiesshareagroundwaterbasin.Theyare

geographicallyinseparablewithrespecttothewaterresourceonwhichtheydepend.Abundant

groundwaterusewashistoricallycommon,althoughawarenessdifferedamonglocal

municipalitiesandusersintermsoftheneedtoconservegroundwater.Kumamotocityhashad

asenseofcrisisoverthequantityandqualityoftheresourcefromearlyon,butstudieshave

shownthatconservationeffortsbythecityaloneareinsufficientfortheeffectiveconservation

ofgroundwater,whichcannotbeachievedwithoutrechargeeffortsinmidstreamareas,suchas

theareaofShirakawa,aneighboringmunicipality.Civilgroupsandresearchersstartedto

engageincampaignsforawarenessandcivilmovementstoraiseanissueovertheimportance

ofgroundwater;thatis,toincreaseawarenessofgroundwaterasavaluableresourceandasa

commonsthatmustbemanagedbytheentireregion.Thesepioneeringgroupsintendedforsuch

anunderstandingtobeembeddedinthecommunity.Meanwhile,areasthathadpreviously

engagedinrechargeeffortsviaby-productsoftheiragriculturalactivitiesunintentionallybrought

greatbenefitstoKumamotocity,althoughtheirchoicetorechargeasamunicipalpolicywas

unlikelyarationalactionunderthepublicchoicetheory.Theissueofsecuringanextemal

economywascmcialtosolvingthisproblem.

Despitepersistingissues,thesystemofgroundwaterconservationevolvedasaresultof

cooperationbetweenKumamotocityandneighboringmunicipalitiesandthePrefecture,aswell
asamonglandimprovementdistrictsthatmanageirrigation,Japanagriculturalcooperation(JA),
andprivatecompanies・Assuch,whydidapolicyofconservinggroundwaterbytheprefecture
andllmunicipalitiesbecomeareality？Modemsocietyisrelativelyweakinconservingthe

commons,andpublicmanagementbythegovernmentordivisionasprivatepropertiesisoften
advocatedasameanstodiscard廿eeriders.Neitherapproachwastakeninthecaseof

Kumamoto;instead,multi-layeredanddiverselocalactorscreatedauniquegovemancesystem.

placinggroundwaterasaregionalcommonproperty.Thefollowingsectiondiscussesthe
developmentofthisconservationsystem,whilealsolookingatthehistoryofparticipationby
publicadministrationsandprivateorganizations.

Asshownintable1,Kumamotoprefecture,Kumamotocity,andprivatecompanieshave

developedacitydeclarationaswellasoutlines,regulations,plans,andfoundationstocreatea

govemanceframeworkforgroundwaterconservationintheKumamotoregion̂"'.Kumamotocity.
whichisdependentongroundwater,tookthefirstinitiativeforconservationofwaterresources

bydeclaringthat"groundwaterisapreciousresourcetobesharedbytheregion"ina
regulation,alsoconsideringareasotherthantheKumamotoregionthatdependedon
groundwaterintheprefecture.Thecityalsostrengthenedregulationoflarge-scalegroundwater
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extractionbyenforcingmeasures,suchasnotification,permission,andreportsonthequantity
extracted.Policymeasuresfortheconservationofwaterqualitywerealsodevisedtomitigate

theimpactofnitratesusedinagricultureandpollutionfromindustrialdischarge.

Table-1Developmentofmanagementsystembypublicandprivateorganizations

Year

1976

1977

1978

1988

1990

1”1

1992

1994

1”6

2001

2003

2004

2008

2009

2012

Kumamotocity Kumamotoprefecture

Declarationofcitygroundwater
conservation

EnactmentofKumamotocity
groundwaterregulation

EnactmentofKumamoto

prefecturalgroundwaterregulation

Establishmentofgroundwater
qualityconservationoutline

LaunchofKumamotocitywater Enactmentofprefecturalgroundwater
sc1encelnuseum qualityconservationregulation

Kumamotocityandothersestablish
Kumamotogroundwaterfoundation

EstablishmentofHigowaterresourceshumanefoundationbyprivate
institutions， includingHigobank

Developmentofthefirst
Kumamotoprefecturewater
resourcescomprehensiveplan

Developmentofthefirstcomprehensiveplanfortheconservationandmanagement
ofgroundwaterofKumamotobytheprefectureandKumamotocity

Mergingoftworegulations;
enactmentofKumamotoprefecture
groundwaterconservationregulation

Sonyandfarmers廿ommidstreamofShirakawareachanagreement
andbeginanenvironmentallyneutralprojectforgroundwaterrecharge.

EnactmentofKumamotocity
groundwaterconservationpIan.

Groundwaterrechargeprojectby
pondingofuncultivatedpaddies
beginsunderanagreementwith
themidstreamregionofShirakawa.

RevisionoftheKumamotocity
groundwaterconservationregulation

DevelopmentoftheKumamoto
citygroundwaterconservationpIan

Developmentofthesecond
comprehensiveplanforthe

conservationandmanagementof
groundwaterofKumamoto

Kumamotogroundwaterfoundationisestablished,withfundingfromtheprefecture,
11municipalitiesintheKumamotoregion,andcontributions廿omtheOhzu-Kikuyo
waterbusinessassociation.Thefoundationengagesingroundwatersurveys,
groundwaterqualityconservationmeasures,advancementofgroundwaterrecharge
andmoderationofitsconsumptionanduse,andbrandingofricecultivated
intherechargeareas
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Despitetheformulationandimplementationoftheexistingregulation,thelegaldefinitionof

groundwaterremainsunclear̂"'．Riversaremanagedpubliclyaspublicwater,butgroundwater

hasbeenlegallyinterpretedtobeundertheexclusiverightsoflandowners・However,control

throughregulationbylocaladministrationwasattemptedforthefollowingreasons.First,the

gravityoftheproblems,suchaslanddepressioncausedbyexcessiveextractioninlargecities

duringperiodsofeconomicgrowth,couldnotbeaddressedundertheconditionoffreeand

privateconsumptionofthegroundwaterbasin.Second,aneedformanagementgoingbeyond

theadministrativeboundarieswasrecognized.

Wastingofgroundwater,aresourcewithpropertiesofthecommons,wassufficiently

controlledthroughadministrativeregulations・However,CPRmanagementcontinuedtofacea

seriousissueregardingmeasuresagainstthelargeimpactonthemechanismofnatureby

changesineconomicsociety,suchasadecreaseinrechargeareaduetourbanizationand

changesinthecultivationpatteminagricultureduetoadjustmentinriceproduction(50%cut

inproductionarea).Constmctingmlesforgroundwaterusewithoutbeingdependentonthe

govemmentisproblematicasnegotiationsamongactorsinvolvedoverthegroundwaterrecharge

entailtransactioncosts.Anincreaseinstakeholdersisanill-stmcturedpolicyissue*"'because

itconvolutesthenegotiationsovercostburden'"'.

Thedevelopmentofaconcretesystemfocusingonrecharginggroundwateroriginallybegan

asaresultofactionsbycivilgroupsandcompanies'̂*',beforelocaladministrationsmovedfor

theregulation.InMarch2001,aNon-profitorganization"EnvironmentalNetworkKumamoto

(Kankuma)"submittedanopenletteronthe"useandconservationofgroundwater"asajoint

statementwithKumamotowaterenvironmentcommitteetoSony,whichbuiltafactoryin

Kikuyo.ThecompanyrespondedinMay,andvoicedanintentiontodisclosethegroundwater

useplanofthefactoryandtakeactionstowardgroundwaterrechargeasanenterprise.Sony

semiconductorKyushuenvironmentalstrategydivision,Kumamotogroundwaterstudygroup,and

Kankumaevaluatedspecificmethodsofrecharge,andsetthegoalofachievingzero

environmentalloadbyrechargingintheKikuyoandOhzuareasthesameamountofwateras

theamountofgroundwaterusedbythefactory.Aftermakingadjustmentswithmembers

responsibleforthemanagementoffarmlandupgradeandirrigationintheOhzu-Kikuyoarea.

includingOh-kikulandimprovementdistrict,Kikuyotowno価ce,andJA,arechargeproject

basedonanagreementwithSonybeganin2003̂"'.

Kumamotocity,whichhadbeenconsideringasimilarproject,approachedOh-Kikuland

improvementdistricttoimplementasimilarprojectin2004.Theagreementwasimportedtothe

citywiththeKumamotoprefecturalgovemorinattendance;thesystemdevelopedwithSony

wasinagreatlyexpandedformusingconvertedpaddies.Aschemewasdevelopedforprivate

companiestopaysubsidiestocooperatingfarmersbasedontheareaanddurationofuseofthe

paddies"*'.TherechargeprojectcanbeoperatedfromMaytoOctober.In2004,therecharged
volumewas300haand873m¥andexpandedto629haand1,888m'by2011.Atpresent,

almostallidlepaddiesinmidstreamShirakawaareaareusedforrecharge.Diversegroups.

includinguniversities,Kyushu-Okinawaagriculturalresearchcenter,JAKikuchisoilanalysis
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laboratory,Kankuma,andEco-partnerKumamoto,joinedtogetherforgroundwatersurveysand

informationexchangetosupportthestructuringandoperationofthesystem.

Publicadministrationsstructuredthebureaucraticenvironmentthroughgroundwatersurveys

andcreationofregulations,whereastheconcretizationofgroundwaterrechargepolicyin

Kumamotowasaproductofeffortsbycivilgroupsandprivatecompaniestoimprovethe

environment.Studiesongroundwaterrevealedamutualrelationshipinwhichfarmworkby

farmersintheShirakawamidstreamareabroughtbenefitstoKumamotocity,whereasfarmers

inareaswithpoorbenefitscontributedaspartoftheirfarmworkwithoutrealizingthecosts.

Accordingtogametheory,casesinwhichself-servingactorstakealtruisticactionsarelimited.

Inasimplisticcommunalitydebate,suchaltruisticactionsthatmaintainthecommonsisnot

induced.Suchaschemethatexceedsthelimitsoftheprisoner'sdilemmagameisembeddedin

thishydrologicallycyclicfarmingproject.Participatingactorsinthisgroundwaterconservation

gameisnotdominatedbyaone-timeprisoner'sdilemmagame,butratherinterpretedasamulti-

playerandendless"N-personprisoner'sdilemmagame'"'"wherecommunicationisalsopossi-

ble・Theschemeofthisprojectisasfollows:

①Subsidiesarepaidbythecityandcompaniestofarmerscooperatingintherecharge.
②Reductionoftransactioncostisattemptedthroughrecmitmentofpartnerfarmers,
confirmationofrecharge,paymentofsubsidies,andunificationofconditionsforthesubsidies

bycooperationamongmembersofhydrologicallycyclicagriculturalpracticeadvancement

committee,includingthelandimprovementdistrictandJA**".

③Universities,relevantinstitutions,JA,andcivilgroupsareinvolvedinrechargestudies.
④Regulationsandawarenessprogramsforgroundwaterconservationarecoordinatedby
govemmentinstitutions,includingKumamotoprefectureandKumamotocity.

Throughthispublic-privateproject,variouslocalactorscouldsimultaneouslysolvethecost

burdenandcutnegotiationcostbyearningcooperationfromfarmers.Inadvancingthisnew

policy,theprefectureandthecitypromotedhydrologicallycyclicalagriculturalpracticesby

designatinggroundwaterasacommonresourceandasourceofpridefortheKumamotoregion,
whilealsopushing,inparallel,apolicytoentrenchthevalueofgroundwaterasaCPRinto

localcommunitiesthroughsoftapproaches,suchasawarenessandeducationalprograms,civil

movementforgroundwaterrecharge,andothercampaigns.Asaresult,ratherthanviewing

themselvesaspoorbeneficiaries,farmersintheShirakawamidstreamareaenjoyedboththe

economicbenefitofearningsubsidiesbycooperatingintherecharge,despitepracticing
unprofitablericecultivation,andthevalueinparticipatingingroundwaterconservationactivities

undertheawarenessthattheyarelocalresidentsthatsharethegroundwaterbasinofthe

Kumamotoregion.Inotherwords,alocalcharacteristicthatrecognizesthevalueof

groundwaterconservationactivitiesasaCPRwasconceived,inwhichthewilltoself-govern

wassharedamongthepeopleinthelocalareatofostertheideaof"ourgroundwater"・Inan

oppositesense,acomprehensivemanagementsystemfortheregionalhydrologicalcyclewas
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createdbyalteringtheculturewithrespecttowaterandtheperceivedframework.

Insteadofthegovemmentmonitoringandperforminggroundwatermanagement,localrule

wascreatedbyself-governingandself-organizingentities,aswellaslocalcommunitiesthat

sharedthegroundwaterbasin.Bykeepingthecivilianinitiativesasapreamble,aschemewas

createdinwhichcivilians,businessmen,andorganizationsinvolvedinthewatersupplysecured

thefinancialresourcesforthegroundwaterconservationproject,sharingthecostof0.3yenper

1m*ofwaterconsumption.'̂"Thisschemepresentsyetanotherhopeforovercomingthesocial

dileHⅡnaproblem・Furthermore,eventhoughthelocalcommunityisitselfisastratified,wider

communityconsistingofseveraladministrativebodies,itcametogetherasasinglelocal

communityasaroundtheconservationofthegroundwaterbasin.

Incontrasttothisistheconservationofgroundwaterbasinsandgroundwaterreplenishment

inrechargeareasintheUnitedStatesofAmerica,wheremanyenterprisesthatpossessexclusive

waterrightsongroundwatercarriedout"Thewater-rightsgame","Thelitigationgame",or

"Theentrepreneurshipgame"withstrategicnegotiationsandvestedinterestsintendedtoprotect

thesubstantialprofitsoftheseenterprises.Groundwaternegotiationsgraduallyturnedintoa

complexpolycentricpublic-enterprisegame".Throughthenegotiationsbetweenmanyregions,
“

itwaspossibletoformanewmanagementsystemthatwouldavoiddestmction.Sureenough.

CPRconservationinthoseregionsisachievedthroughself-governanceandself-organization.

However,aculturaldifferenceisseenintheformationofthegroundwaterresourcesystem.The

conservationmeasuresofthe"commons"thatcamefromthetheorizationofCPRofthe

localityinKumamotoaredifferent廿omtheAmericancase,whichistheresultofthe

competitivegamebetweenseveralbusinessentitiestryingtoprotecttheirwaterresourcesprofits.

5．ConclusionsandFutureStudy

Ifthebasiccultureofthesocietydiffers,theinstitutionalizationoftheconservationofthe

groundwaterCPR(whichalsodiffers)becomeseffective.Many"commons",whichwere
conservedthroughouttheworldpriortomodernization,becameexposedtotheriskofcollapse

inmodemsociety.Resourcemanagementmeasureswereimplementedthroughoneoftwo

methods,namely(a)govemmentmanagementor(b)managementbydividingresourcesinto

privateproperty.Nevertheless,whilecreativeproblem-solvingideaswereneeded,itwas
determinedthatitispossibletocreateanewCPRmanagementsysteminareaswherelocalrule

canbeconceptualized・Attimes,wecananticipateaflexibleandcontinuousconservationofthe

commons"byleveragingregionalcharacteristicsandgovemmentmanagement.
“

Regardingthechallengesofsubstantivegroundwaterconservation,thefactthat(a)ground
waterissharedbeyondthelimitsoftheadministration,and(b)thebenefittingregionsand

thoseregionsthatbearthecostofrecharginggroundwateraredifferentmadeitdifficultto
resolveproblems.However,itwaspossibletostrengthentheresilienceofCPR(groundwater
basins)byformingareimbursementschemeinwhichmultipleentities(peopleworkingtogether

ongroundwaterconservation)participated,includingadministrativebodies,landimprovement
districts,businessenterprises,farmers,agriculturalcooperativebodies,andNPOs.Theregional
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groundwaterconservationinitiativeofKumamotoisconsideredoneofthesuccessstoriesof

localmanagementofthe"commons";in2013,thisinitiativewonthehighlyprestigiousUN

award,"WATERFORLIFE".Theprogressofscientificresearchontheevaluationmethodsfor

monitoringthegroundwaterconservation,visualization,etc.wasnecessaryfortheformationof

thesemeasures.Again,itisconsideredthattheawarenessactivitiesofthecitizensgroupand

businessenterprises,whichreframedtheknowledgeon"commons",weresuccessfulin

achievingthesame.

However,animportantchallengethatwasleftoutwaswaterquality.Aneffectivemeansto

stopthespreadofcontaminationfromtheuseofagriculturalfertilizers,aswellasdrainage

fromcitizens,hasnotyetbeenfound.Thoughresearchonhard(technical)preventiveand

decontaminationmeasuresisunderway,researchonsoftconservationmeasureshasjuststarted.

Ontheagricultural-measuresfront,agriculturalgroupsandadministrativebodieshavestarted

variousschemes,including(a)introducingcatchyphraseslike"Eco-friendlyfarming"and(b)

reformingfarmingmethodstobeeco-friendlybyminimizingfertilizerandpesticideusagewhile

maintainingprofitsfortiieproducers.Unfortunately,theseschemeshavelargelynotyetbecome

effectivedueto(a)thedifficultyofthefarmingmethodsthatreducefertilizerandpesticide

usageand(b)thefactthatconsumersprefercost-effectiveproductsovereco-廿iendlyproducts.
Thenumerous,low-costfertilizerscustomarilyusedbyindividualfarmershavealsobecomea

limitingconstraintandcanbeconsideredanotherchallenge.'"'

Therefore,animportantpointishowtochangetheconditionsinwhicheconomiccosts

outweighthebenefitsofwaterqualityintoconditionsmorefavorablefortheenvironment.The

onlywaytodothisisby(a)spreadingknowledgeaboutthetimeittakesforcontaminations

tospread,duetogroundwatermobility,andthetimerequiredtorehabilitategroundwater,and

(b)fosteringaculturethatissensitivetowaterquality.Ahintforeffectivemeasurescomes

fromthelakeBiwawaterconservationmovement,asuccessfulsocialmovementinwhich

peoplewereencouragedtoobservenatureandbeawareofthemovementtousesoapsinstead
ofchemicaldetergents.'"'Furthermore,inMiyakojimaisland,thefertilizeroverdosefrom

sugarcanecultivationwastheprimarycauseofthepoorgroundwaterquality・Themeasures

takenbythegovemmenttoresolvethisissuedidnotfunctioneffectivelyatall.Howeverwhen

thesugarfactorieschangedtheirpurchasepricetodependonsugarcontent,insteadof

sugarcaneweight,farmersbegandevisingwateringandfertilizingmethodsthatincreasedthe

sugarcontent.Asaresult,theyunintentionallyreducedthenitrogen-nitrateconcentrationinthe

groundwater.""Whileconsideringthemanagementmeasuresofthe"commons",itwouldbe

moreeffectivetoflexiblyanalyzethevariouspossibilitiesthatproduceeffectiveresults,instead

ofjustcontrollingthemechanismsbyadirect-causalrelationship.
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Notes

1)Agroundwaterbasinis"alarge-scaleaquiferorahydrogeologicalunitthatincludesmul-

tipleaquifersconnectedtoeachother"("Scienceofgroundwater"Ida,Tetsuji,Japanese

associationofgroundwaterhydrology,Kodansha,2009").

2)Academictermslikethecommons,commonpoolresources,commonresourcesareused

whendealingwithproblemslikesharedresources・ThetermCPRisusedwhenindicating

resourceswhere(a)theexclusionsareweak,(b)thereisstrongcompetitionforopen

access,and(c)nobodypaysforitsconservation.Inabroadersense,theexpression

commons"isalsousedwhendiscussingsharednaturalresourceslikeforests,pastures.
“

fisheries,groundwater,irrigation,etc.,andtheirmanagement.Today,italsocoverscultural

sphere．"publicgoods"isagoodlikeair,nationaldefensetowhicheveryonehasaccess

but,unlikeaCPR,non-rivalryandnon-excludability.

3)Tanaka,Shigeyoshi,"Commonalityofrivers-Towhomdoeswaterbelong?"Shimizu,

Hiroyuki,Hiyama,Tetsuya,KawamuraNoriyuki,2011,pp.263-282.

4)Thoughnationalizationwaslargelycarriedoutindevelopingcountrieswiththeobjectiveof

protectingnaturalresources,itdismptedtheexistingsystemforconservingresourcesand

regionalactivities.Additionally,aweakmonitoringsystemcausedfurthercollapseofthe

commons.Furthermore,theprincipleofopenaccesselicitedcompetitiveconsumption.

5)Ostrometal.'sresearchwascriticizedforoperatinginconjunctionwiththeresourceman-

agementmeasuresindevelopingcountriesthatreceivedassistancefromhugeorganizations
liketheworldbank.Therefore,asthevariouscommonswerenationalized,newchallenges

emergedduringtheprocessandthatledtotheresearchbeingpromoted.(Mitsumata,Gaku,
"Revisitingthetheoryofcommons",MakotoInoueedition,2008,pp.45-60.)

6)NationalResearchCouncil,2001,p.15.

7)TheaverageannualprecipitationinJapanisabout1720mm.Itis1990mminKumamoto.

8)Kayane,1992.

9)Thetotalcollectionofgroundwaterin1991was240,000,000m',butitdecreasedto

186,000,000m̂in2006.Althoughtherewasamarginalincreaseinoverallwatersupply.

thewatersupplyforbuildingandindustrial,agricultural,andaquaculturaluseshas
decreased.

10)Shmiada,2011.

11)IntiielowerbasinsofShirakawa,suchasYotsugibashi,theaverageflowrateobserved

was710millionm'.However,itwas910millionm'from1980to1997,andhas

increasedby200millionm̂in20years.

12)Thedailywaterreductionrateofpaddyfieldsisaslargeas100mm.

13)TherearethreeimportantgroundwaterflowsinKumamotoandthesurroundingregions.

Theyare:waterthatflowstothewest,towardstheKumamotoplainsfromShirakawanver

－19－



basinviaspring-watersourceslikeEzukolake;waterthatflowsfromthefoothillsofMt.

KinpozanandtheUekiplateautothesouthtowardstheKumamotoplains;andwaterthat
flowsfromtheMifunelocalityinthesoutheasttowardstheKumamotoplains・Currently,

groundwaterreplenishmentiscarriedoutonlyattheShirakawariverbasin.

14)Asaresuh,forexample,expressionslike"KeepofftheStateownedland(Publicland)"

arebeingrecognizedandacceptedevennow.

15)Socialdilemma:"Theconflictthatresultswhenanindividual'srationalchoiceinasociety

isnotinagreementwiththeoptimalchoiceofthesocietyasawhole".

16)KumamotoprefecturegroundwaterconservationregulationsandKumamotocitygroundwater

conservationregulation:Eachofthegroundwaterconservationregulationsisanexplicit

ordinancebyitself,mappingthegroundwatercommonswiththerecognitionofexpressions

like"commonwater"(waterthathascommonality)and"publicwater"(groundwater

thatisthepropertyofallcitizens).

17)Inareaswherewaterwasbeingusedbeforetheenactmentoftheriverregulation,the

customarywaterrightswereapprovedevenaftertheenactmentoftheregulation.Whilethe

totalnumberofwatersuppliesaccountfor81%,thesupplyfromriversissmall,atabout

29％、

18)Theministryofland,infrastmcture,transportandtourismmanagesriversonly;theministry

ofeconomy,tradeandindustrymanagestheindustrialwateronly;theministryof

agriculture,forestryandfisheriesmanagesagriculturalwateronly;theministryof

environmentmanageslandsubsidenceonly.Assuch,thereisnosingleadministrative

entitymanagesallofthewaterresources.

19)Ostrom,Elenor,1990,Chapter4・Here,Ostromestablishedtheinstitutionalizationof

groundwatermanagementbynegotiationsandlawsuitswithvariousorganizations,andshe

hasgivenadetailedanalysisontheprocessforalterationsandchanges.

20)Bates,R.H."ContraConstractarianism:SomeReflectionsontheNewInstitutionalism",
PoliticsandSociety,16,1988,pp.377-401.

21)ThecasewasreferredtothedivisionofwaterresourcesoftheCalifomiadepartmentof
publicworks.(Ostrom,p.117).

22)Matoba,Hiroyuki"Creationofamechanismforregionalgroundwatermanagementand
mlesfortheself-govemingorganization".JoumalofGrandWaterTechnology,201,pp.
13-26.Oshima,Issei,"CurrentSituationofWaterEnvironmentPoliciesinKumamoto

Prefecture",JoumalofJapaneseAssociationofHydrologicalScience,Vol.40,2010,pp.
135-143.Oshima,Issei,"AdministrationforGroundwaterManagementintheKumamoto

Area",JapaneseAssociationofGroundwaterHydrology,Vol.52.1,2010,pp、49-64.
23)Here,govemmentmeansthecountry,andthelocalself-govemingorganizations.
24)Akiyoshi,Takao,Ito,Shuuichiro,Kitayama,Toshiya,"FoundationsofPolicystudies".
Yuuhikaku,2011,pp、64-65.

25)Endo,2011,pp.204-221.

26)Retrievedfromhttp://www.kankuma.jp/mondai/chikasui/Sony/Sony-PJ.htm(August24
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2013).

27)Retrievedfromhttp://www.sony-semiconductor.co.jp/kankyo/kankyokanyou(August24,

2013).

28)Apromotioncouncilforfarmingbasedonthehydrologicalcyclewassetuplocally,with

collaborationonthegroundwaterrechargemeasuresthroughthepromotionofpaddyfield

cultivation,andthroughthemultiplefunctionsofpaddyfields.Theorganizingmembersare

Shirakawariverbasin-landimprovementdistrict,Ohzutown,Kikuyotown,Kumamotocity,

JAOhzucentralbranch,KikuyocentralbranchandKumamotocityeasternbranch.

SubsidiesarebornebytheKumamotocityandbusinessenterprises.(Sony,Kajitsuren,

Kaketsuken(Chemo-Sero-TherapeuticResearchInstitute),YamauchiHonten).

29)Thissituationcanbesaidtobesameasthatoftheassurancegameandthegameof

chicken.

30)For10a,thesubsidyis11,000yen(83euro)for1month,16,500yen(125euro)for

2months,and22,000yen(167euro)for3months.

31)Collectionofgroundwaterusagetaxisdifficultsinceitisnotlegallyconsideredpublic

water.

32)Consideringthefactthatexcessiveuseoffertilizerscontaminatesthesoilandadversely

affectsthefollowingyearsproduction,thesaladonionfarmersoftheFukurodistrictof

Minamatacitycarryoutacloselycontrolledcultivationinwhichtheamountoffertilizer

issufficientforgrowthanddoesnotremaininthesoilafterharvesting.Thiscooperative

bodyencouragesfarmerstouseenvironmentallyfriendlyfarmingmethods,andprovidesthe

strengthandcohesionneededtoimplementproductioncontrolsthat(a)brandproductsby

withstrictqualitycontrolsand(b)leadtocostsavingsindistrictunits.

33)Thehistoryofthe"LakeBiwasoapmovement"廿omtheLakeBiwa(Soap)conference

isahelpfulreference・Retrieved廿om

http://csspcat8.ses・usp.ac.jp/lab/ideken/sOhzuron/pdf/01mikito/01mikito_4.pdf(2011.3.4).

34)InterviewsfromMiyakojimacitygovemment.

References

Akimichi，Tomoya-edition・Towhomdoesnamrebelong？‐GoingbeyondtheTIagedyofthe

commons,Kyoto:Showado,1999.

Endo,Munehiro."Publicmeasuresaroundgroundwater"inGroundwaterflow-Resourcesand

CirculationinMonsoonAsia,ed.TaniguchiMakoto・Tokyo:Kyouritsupublication,2011:

Chapter11.

Hardin,Garret."TheTragedyoftheCommons",Science162(3859):1243-1248,1968.

Inoue,Makoto(ed).Challengesofthecommonstheory-Insearchofanewresource

management,Shinyousha,2008.

Kayane,Isamu.Theworldofgroundwater.Tokyo:NHKBooks,1992.

"LocalandCommonsoftheGlobalage",CompiledbyMurotaTakeshi,Kyoto:Minerva

Shobo,2009.

－21－



McCay,Bonnie.J."CommonandPrivateConcerns"・AdvancesinHumanEcology4:89-116.

NationalResearchCounciloftheNationalAcademy.ProspectsforManagedUnderground

StorageofRecoverableWater,WashingtonDC:TheNationalAcademyPress,2008.

NationalResearchCouncil,TheDramaoftheCommons,Washington,DC:NationalAcademy

Press,2001.

Ostrom,Elenor.GoverningtheCommons:TheEvolutionofInstitutionsforCollectiveActions,

NewYork:CambridgeUniversityPress,1990.

Panigrahi,BijayK・IntegratedSurfaceandGroundWaterManagement,Reston,VA:American

SocietyofCivilEngineers,2001.

Putnam,RobertD.MakingDemocracyWork:CivicTraditionsinModemItaly,Princeton,NJ:

PrincetonUniversityPress,1993.

Shimada,Jun．"GroundwaterflowofmonsoonAsia",inGroundwaterflow-Resourcesand

CirculationinMonsoonAsia,ed.TaniguchiMakoto.Tokyo:Kyouritsupublication,2011:

Chapter1.

Shimizu,Hiroyuki,HiyamaTetsuya,andKawamuraNoriyuki.EnvironmentalstudiesofWater-

Ideasonitsconnectionwithpeople.Nagoya:TheUniversityofNagoyaPress,2011.

Shinbo,Temyuki,andMatsumotoMitou・Theloopholesbetweenthetheoryandtransforming

Commonsfield.Kyoto:NakanishiyaPublishing,2012.

Uzawa,Hirohumi・Socialcommoncapital.Tokyo:IwanamiShoten,2000.

持続可能な地域のための地下水保全政策

上野員也

本稿は、地域の地下水資源保全を可能とする社会システムの構造と社会的ジレンマについて

論じる。地下水は公共の資源であるが、わが国では法的に公水として位置づけられておらず、

政府が中央集権的に地下水を管理・規制することはできない。飲料水や工業用水等凡てを地下

水に依存している熊本都市圏では、企業、市民団体、農家の協働により、地下水酒養と保全シ

ステムが構築されてきた。フィールドリサーチを通して、諸団体による地下水保全の制度構築

のための自己組織化や自治活動が、複数の行政界など種々の社会的ジレンマのハードルを越え

て、コモンズとしての地下水を守るガバナンス構築に至ったメカニズムを解明し、コモンズの

保全について政府の規制や私有財産化ではないオルタナテイブな管理手法が有効であることを

明らかにする。この研究は官民パートナーシップによるマネジメントの可能性を探求すること

につながる。
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