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pool－reSOurCe，Collective action，  

Naturalresourcemanagement，  
S弧mmaFy  

Efftctivegovernanceofnaturalresourcesis  

akeychallengefacingmanydeveloplngnations・  
Thereisgeneralagreementthatwithoute脆ctive  
institutionsresourceswillbeunderprovidedand  

overuSed．Whatisless certain，however，is what  

theseinstitutionsmightbeandwhooughttopro－  

Videthem．ShouldgovernmentStaketheleadin  

SuPPlyinglnStitutionsandorganizlngCOllective  

action，ShouldthistaskberesoIvedthroughmar－  

ketforces，OrShouldresourceusersofa“common  

POOlresource”beencouragedtotakethelead？  
Thispapertakestheviewthatitisdifncultfbr  

externalactorstodesignoptlmalinstitutionsand  

en玩）rCerules atlow costs because solutionstend  

tobeconditionalandsituationspecific．There－  

fbre，localresourceusersarebetterequlPPedto  

developorbeamqJOrParticipantindeveloplng  

institutionalsolutions．  

Supportfortheaboveideaisdrawnfrom  

empiricalstudiesofimgationsystemsundertaken  

inNepal．Performancecomparisonsoffarmer  

managedirrlgationsystemswithagencymanaged  

irrlgationsystemsshowthatthefbrmerconsis－  

tentlyoutperformoverthelatteronmostperfor－  

mancemeasures．Thepaperofferstwokey  

insights－developlnge鮎ctiveinstitutionsareaS  

importantasdeveloplngPhysicalin丘astructure，  

andlocalresourceusersmaybeabletoo飴rbeト  
terinstitutionalsolutionsundercertainconditions  

thangovernmentagencieswhenresourcesare  

localhscale．  

KeyWords：Irrigation，Governance，Common－  

亙m鏡rodⅧC舶om  

E触ctivegovemanceofimgationsystemsis  
CruCialtoNepalbecauseitispredominantlyan  

agrarianeconomywhichisdependentuponirri－  

gatedpaddycultivationtoftedagrowlngPOPula－  

tidn．AlthoughagriculttlreCOntributes38％tothe  

gross domestic product（GDP）andprovides  
employmentto75％ofthelaborfbrce（Ministry  
OfFinance，2006），yearrOundirrigationisavail－  

ablefbrlessthan20％ofthe2．2millionhectares  

Oflandareathatcanpotential1ybei汀igated（Shah  

andSingh，2001）．Whilethereisnodisputein  

recognlZlngtheimportanceofirrigationthereare  

intensedisagreementsoverhowimgationin負■a－  
StruCtureOughttobedevelopedandgoverned．  

Therearethosewhobelievethatgovernmentsare  

necessary to supply and organize collective  

action，andtherearealsothosewhobelievethat  

thistaskisbestdonebyselfgovernedresource  

uSerS．  

TheNepaliState’sinvoIvementintheprovi－  

Sionofirrigationin屯●aStruCturehasbeensubstan－  

tial．However，theperfbrmanCeSOfAgencyMan－  

agedI汀igationSystems（AMIS）arerepOrtedto  
be11nSatisfactory relative to the resources  

investedintothesector（NationalPlanningCom－  
missionofNepal，1994）．Failuretoprovidean  

assuredsupplyofwater，failuretoreachwaterto  

farmers atthe tail－end，andfailure to achieve  

economiesofscaleinallspheresofconstruction，  

OPeration，andmaintenanceareamongthemost  

COnSistentlycitedproblems．Interestingly，many  

OftheseproblemsobservedinAM‡Sarearesult  
Ofpoorlydesignedinstitutions2ratherthanpoorly  

designedin敵astructures・  

FarmerManagedIrrigationSystems（FMIS），   

JPostDoctoralResearchAssociate  
CenterfortheStudyofInstitutionalDiversity，Arizona  
StateUniversity  
Ashok．Regmi＠asu．edu  
2Theuseofthewordinstitutioninthispqperconnotes  
mles－in－uSe．  
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mi11ionhectares．Though85％ofthisareahas  

POtentialfbrimgatedagriculture，Onlyl・lmillion  

hectaresiscoveredbyirrigationin魚・aStruCture  

（NENCID2007，ShahandSingh2001）・Surface－  

Waterisusedtoirrlgate900，000haandground－  

Water3200，000haofland area．Roundtheyear  

imgationisavailabletoonly38％oftheirrlgated  

areaS．Most（75％）oftheirrigatedareasareserq  

Vicedbyfarmermanagedirrigationsystemsand  

theremaining（25％）byagencymanagedirriga－  

tionsystems（NENCID，2007）  

AvastmaJOrltyOftheirrigationin打astruc－  

turedevelopeduntilthemid1950s wascon－  

StruCtedandmanagedby farmers．Duringthis  

PeriodtherewassomeStateinvoIvement（Chan－  
draNaharandJuddhaNahar4andafew“Raj  
Kulos”5）butitwaslimited（ShahandSingh，  

2001）．Eventodayfarmermanagedirrigationsys－  

tems contribute three times more towardsirrト  

gatedagriculturethanagencymanagedimgation  

SyStemS．Itwas onlyafter1956thatplanned  

modesofirrlgationdevelopmentwereinitiatedby  

thegovemmentthroughitsfiveyearplans．   

Irrigationinfrastructuredevelopment打om  
1956－1980initiallyfbcusedontheconstructionof  

mediumandlargescaleprqjects・Itthengradually  
movedtowardstheintensification ofexistlng  

COmmandareasthroughtheexpansionandrehaq  

bilitationofexistinginfrastructure・Program  
implementationduringthisperiodwasverycenv  

tralized・Irrigationo魚cialsassumedallplannlng，  

COnStruCtion，0perationandmanagement，and  

maintenanceresponsibilities．Beneficiarieswere  

notinvolved．Onlyafter1985didtheGovernー  

mentbegintotakeamoreintegratedapproachto  

developlnglandandwaterresourcesandunlike  

earliertimesmoreemphasisbegantobeplaced  

OnuSerinvoIvementintheimgationprocess  

（Angoodeta12002，ShahandSingh2001）．  

Thepolicyrefbrmsundertakenbygovernー  
menttoadoptap？rtlCIPatOryaPPrOaChtoimga－  
tiondevelopmentarerenectedindocumentssuch  

astheWaterResourcesAct1992，andtheupdated  

IrrigationPolicy2003・Thepolicysetsouto旬ec－  
tivesandguidelinesforirrlgationinterventions  

includingFMISdevelopmentandmanagement  

andtransferofDepartmentofIrrigation（DOI）  
COnStruCtedsystemstowateruserassociations  

（WUA）（VhterAidNepal，2005）．Theirrigation  

POlicywhichwasinitiallyadoptedin1992has   

incontrast，arerePOrtedtoperformrelativelywell  

（Lam1998）．InasystematicstudyLamshows  

thatFMISoutperfbrmAMIS onmostkeypara－  

meters－－agrlCulturalyield，CrOPPlngintensities  

andabilitytoreachwatertotailend．FMISpoten－  

tial，nOdoubt，issubstantialbutnoteveryFMISis  

SuCCeSSfu1．Therearesomesettingswhereappro－  

Priatorsareabletoself－Organizesuccessfu11yand  

OthersettingswheretheyarenOt・Sincethereare  
manyVariablesthatcanJOintlyafftctthebenefits  

andcostsoforganization，Predictingtheemer－  

genceorlackofself－Organizationsimplybylook－  
1ngatthepresenceorabsenceofasetofresource  

and resource user attributesis not a trivialtask  

（Ostrom，2001）．Thispaperexaminessomeofthe  

attributes andresourcesettingsinfarmerman～  

agedirrlgationsystems ofNepaltounderstand  

howithasinfluenced the abilities offarm com－  

munitiestoselfJorganize．Suchanunderstanding  

Shouldallowforthedesignofpoliciesthatcan  

StrengtheninstitutionalandgovernanCeCaPabili－  

ties ofFMIS．  

Thepaperisorganizedinfiveparts．PartI  

PreSentSanOVerviewoftheirrlgationsectorand  

itsperformanceinNepal・PartIIexploresthe  
incentivestruCtureSfacingfarmersinself－Orga－  

nizedversusagency－managedsystemsandexam－  
ineswhyfarmersinthefbrmersystemsmaybe  

better motivatedthanthosein thelatter．Perfor－  

manCeCOmParisonsbetweenAMISandFMISare  

PreSentedinpartIII．PartIVpresentsresearch  

resultsandexploreshowsomeoftheattributesof  

resourceusers，attributesofphysicalresource，  

andresourcesettlngCanaffectcooperationand  

Perfbrmanceinself－Organizedsystems．Thecon－  

Clusionsandlessonsthatcanbelearnttoimprove  

irrigationperfbrmancearethenpresentedatthe  

endinPartV  

‡訂riga鮎mDeve且opmemtamd椚am孤且mg ●  

畳mNepa且  

Thecountryhasatotalcultivatedareaof2，6  

3Ground－WaterisusedforirrigationmainIyintheTerai  
ヰChandraNaharwasthenrstpublicsectorirrigationpro－  
JeCtundertakenbytheNationalGovemmentin1923．The  
JuddhaNaharwas builtinRautahatdistrictintheTerai  
in1946．  
5StatebudgetswereallocatedtoconstruCtandoperate  
the“R可Kulos”orroyalcanals．Regmi（1978）ca11sthem  

StateOPeratedirrigationcanals．  
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explicitprovisionsforsupportlngCOmmunlty  

effortsinirrigationdevelopmentandencouraglng  

moreusers’participationinAgencyledimigation  

developmentprogramS・TheWhterResourcesAct  
1992alsoprovidesalegalbasisfbrimplementing  

participatorydevelopmentprogramsasitrecog－  

nizestherightsofWUAs．Anotherimportant  

documentistheGovernment’s20－year（1995－  
2015）AgriculturalPerspectivePlan（AP取1995）．  

IrrigationisidentifiedastheprlmarylnPuttO  

increaslngagricultureproductivityandFMISare  

recognizedaskeyvehiclestodelivertheinputs・  

tionsinassessingbenent－COStratios，C）poorsys－  

temmanagementd）insufficientoperationand  

managementduetolackofuserparticipation，and  

e）poorunderstandingoffarmerpriorities（ADB，  

2001）．Theinstitutionalarrangementstoinduce  

realisticprqJeCtPlannlngandeffectivesystem  

managementare，Obviously，Weak．   

Interventionbygovernmentagenciesto  

improvefarmermanagedirrigationsystemshave  

alsoruninto difficulties．Ostrom（1992，2002）  

POints outthatthese difficulties oftenarise  

becauseirrigationagenciesfailtorecognlZethe  

institutionalaspectofimgationsystems and  

focusonlyonimprovlngPhysicalcapital・To  
emphasizeherpointshecitestheexperienceof  

theUSAIDfundedChiregadIrrigationPr句ectin  
DangaSrePOrtedbyHilton（2002）．Anewimiga－  

tion systemwithpermanentheadworks and  

Cementlined canals was constructedin an area  

thatwaspreviouslyirrigatedbyanetworkoffive  

farmermanagedirrlgationsystems．Makingno  

effortstounderstandhowthepre－eXistingwater  

associationswereorgamizedDOIappointedanew  

usercommittee．Thiscommittee，however，didnot  

evenincludethewatermanagersoftheearlier  

fiveFMIS．The outcome ofthisinterventionwas  

thatonlythreeofthefive“mauJaS”received  
WaterCOnSistently．Priortotheinterventionall  

five“mauJaS”usedtoreceiveadequatewater．The  

efforttoimprove agrlCulturalproductivity  

throughinvestmentsinphysicalcapitalalonethus  

resultedinreductionoftheservice area，unreli－  

ablewaterdeliveries，nOnfunctionalWUA，anda  

weakened older WUA．Institutionalstructures  

Standonsoci扇capitaldevelopedovermanyyearS  
Ofleamlngthroughsharedexperiencesandareas  

tangibleasphysicalcapital・Theirneglectaswe  
Seeinthisexamplenotonlyresultedinweaken－  

1ngOffarmerorganizationsbutalsoledtoadverse  

OutCOmeS．  

Ⅰ汀iga鮎mpe繭rmamce   

Anestimated＄1．2billionhasbeenspentin  

theirrigationsectorftom1956－2000（Shahand  
Singh2001）．Only20％ofthis amountwas  

fundedthroughtheGovemment’sownresources．  

Theremainlng80％ininvestments hasbeen  

fundedbyextemaldonors6．Nearly60％ofthese  

fundshavebeenspentonconstruCtingnewimga－  

tioninftastructure．Desplte aStandingpolicy  

Sincethemideightiestopr10ritizetherehabilita－  

tionandexpansionofFMISnetworkstheDOI  

hasinvestedonlyabout16％inthisarea（Shah  
狐dSingh2001）．  

DOIinvestmentsinmediumandlargescale  

Prq】eCtShavebeendis叩POintlng．ShahandSingh  

（2001）reportthatwatervolumes suppliedby  
manylargeprqjects7arefarbeloworiginalplanS  

andtheyconsistentlyhavecapitalcostover－runS・  

SomeproJeCtS SuChasBagmatiandBabaiare  

reportedtohavecostover＄5000perhectaretO  

COnStruCt．The1994appraisalbytheNational  

PlanningCommission’s regardinglrrlgation  
developmentperformanCeinthecountrywasalso  

negative．Itreportedthat“irrigationdevelopment  

andoperationinNepalisperformlngdisma11y  

relativetotheamountofresourcespouredinto  

thesector”（NPC，1994）．Therearemanyreasons  

forsuchpoorperformancebuttheonesthatare  

more打equentlyreportedare：a）weakgovernanCe  
frameworkandenfbrcementinattainlnge触ctive  
Servicedeliveryb）uruealisticproductivityprqjec－  

Motivatiom亀OSe且餌orgamize－FM‡Svs．  
AMIS  

AselfLOrganizedsystemcanbestructural1y  

SuPerioringeneratlngPOSitiveincentivesthan  

external1yorganizedsystems．haself－Organized  

SyStemSuChastheFMISitisthefarmersthem－  
Selveswhoactcollectivelytoconstructandgovq  

emtheirsystems．Theymakedecisionsondelin－   

6TheAsianDevelopmentBank，WorldBankandthe  
SaudiDevelopmentFundaccountfbr60％oftheinvest－  
mentandbilateraldonors20％．  

7Largeirngationpr可ectssuchasSunsari－Morang，Bag－  
mati，Bhairawa－LumbiniGroundwater，Narayanietc．  
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neers）whooverseethisprocess arenotmoti＿  
VatedRandoftennotskilled9toservetheneedsof  

thefarmers．Thefarmerstooarenotconfident  

aboutthetransferprocessandareunwillingto  

investtheirtimeinoperatlngthesystem．Incen－  

tives to shirkonthepartoftheofficials and  

incentivestofree－rideonthepartOfthefarmerS  

OftenresultinthepoorperformanceofAMIS．  

Farmersin successfulFMIS tendto over＿  

COmetheirco11ectiveactionproblemsbycraf［ing  

theirownrules・Theconditionsthatarenecessary  
toinitiatecollectiveaction，however，donotarise  

SPOntaneOuSly．Unlessfarmershaveacommon  

Sharedunderstandingofthecostsandbenentsof  

engaglnglnCOllective action，unless asecure  

PrOpertyreglmemakesitpossibleforthemto  

reapthebenefitsoftheireffbrtsinthelongrun，  

andunlesstheyarecon甫dentthatexternalauthor－  
itieswillnotinterftreintheirrule－making，rule  

followlngandrule－enforcementactivitiesfarmerS  

WillnotinvesttheireffbrtsinorganlZlngfbrthe  

longterm・Simply turnlngOVerSyStemStOthe  
farmersandexpectlngViableorganizationsto  

takerootis expectingtoomuch・Tocraftrules  
thatsuitaparticularenvironmenttherehastobe  

an understanding of rhe interrelationships 

betweenthecombinationofruleswiththephysi－  

Cal，SOCial，andculturalenvironment．  

eatlngServiceareas，determ1nlngWaterallocation  

rulesandasslgnlngmaintenanceresponsibilities・  
However，inextemal1ydesignedsystemssuchas  

the AMISitis someone other than the farmers  

Whod占signthephysICalsystemandassume  
responsibilityformakingrulesandenforcing  

them．Government O仇cials whoare taSkedwith  

managlngthesesystems，however，havetogovern  

OnShoestrlngbudgetsandwithlimitedman－  

power・Withoutmuchincentivetodeveloplong  
termworkingrelationshipswiththefarmerSand  

faced with resource constraints many try to  

developsimpleuniformallocationrulesacross  

theboardandoftenneglecttoenforcerules．  

Giventhefarmers’diverse cropplng S¢hedules  
andneedssuchuniformrules aremostlyinade－  

quateandwithoutenforcementthestageissetfor  

breakingrules．When“officialrules”donot  

matchlocalneedsthenconflictsbreakout，Canals  

arebreached，andphysicalcapitalisdestroyed  

（Lam，1998；ShivakotiandOstrom，2002）．   

Inmorerecenttimesimgationpolicydoes  

encourage“turnover”and‘〕olntmanagement”of  

AMIS tofbrmalwaterusergroups to overcome  

PerverSeincentives・However，Verylittleattention  

tendstobepaidinfbrmlngthesegroupsandthey  

areoftenseenasarrangementstoobtainacom－  

munlty’scooperation．Littleis donetoeither  

encourageordevelopthegovemlngfunctionof  

theseorgamizations．0銑cials（PrOfbssionalengi－  
Compar且mg『M耳SamdAM耳SP甜紬『－ O  
manCe  

Therearemanyindividualcasestudyreports  

byauthorswhoassertthatFMISinNepalper－  
formbetterthanAMIS．Lam（1998）whounder－  

tookasystematicandcomprehensivestudyof  
127Nepaliirrlgationsystemsalsoreachesthe  
sameconclusion．InthefollowingsectionsI  
review hisresults and those ofafew othersto  

underscoreOstrom，s（1990）ideathatself－Orga－  
nizedresourceusersmaybebetterabletoresoIve  
cooperationdilemmas（Orbeam毎OrPartintheir  
resolution）whenresourcesarelocalinscale・In  
otherwords，eXternalactorsmayfacemoredifn－  
cultiesthanlocalresourceusersindesignlngOPti－  
malinstitutionalsolutions andenforclngrulesat  
lowercosts．  

Lamusesthreemeasuresofirrigationper－  

formance－AgriculturalProductivlty10，Water  
Deliveryl】，andPhysicalCondition12－tOCOmPare   

8EngineersdonotregardtheO＆Moperationhighly・  
Theyaremuchmoreinterestedintheconstructionpartof  
theprocess．AIsopromotionsinthecivilserviceare  
basedonseniorltyWhichtoalargeeXtentdiscourages  
initiativeandcreativity．Promotions andtransfers are  
StrOnglyassociatedwithpoliticalpatronageandnotto  
keeplnganirrlgationsystemingoodcondition．  
りInstitutionalaspectsofirrigationsystemdesignareoften  

notastrongcomponentofenglneerlngtmining．  
10AgricultureProductivityconsistsofthreevariablesviz．  
agriculturalyieldmeasuredinmetrictonsperhectareper  
year，CrOPPmglntenSltyathead－end，andcropplnginten－  

Sltyattail－end．Onecropperyearonaplotoflandequals  

acropplnglntenSityoflOO％，tWOCrOPSmean200％，and  

threecropsmean300％．  

11WaterDeliverylnCludesthreevariablesi．e．waterade－  

quacy，equltyandreliability．Wateradequacyrefersto  

Whetherasystemisabletomakeenoughwatertomeet  
farmerneeds．Equityreferstofairnessindistributing  
Waterbetweenheadandtai1end．Reliabiユityrefbrstothe  

Predictabilityandtimelinessofwaterdelivery．  
12PhysicalconditionreflectsthecollectivemaiIltenanCe  
effortsasweuasthedegreeofsocialorganizationofthe  
group．ItcomprlSeStWOVariablesviz・COnditionofin打a－  

StruCtureandthedegreeofperceivedeconomicemciency  
inmaintainingtheinfrastructure・  
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performancesbetweenFMISandAMIS・Allof  
hismeasuresareCOmpOSiteindicesthatconsistof  

multiplevariables・Agriculturalproductivlty  
attemptstocapturetheproductivepotentialofa  

groupresultingfromtheircollectiveaction  

effbrts．Waterdeliverymeasurestheabilityofa  

systemtodeliverwateradequately，reliably，and  

equitably・And，thevariablephysicalconditionis  

ameasureofhowwe11animgationsystemis  

beingmaintained・ComparlngFMISandAMIS  
alongleaChofthesethreedimensionshefindsthat  

FMISonaveragehavehigherlevelsofagrlCul－  

turalproductivlty，maintaintheirin丘astructures  

better，anddeliverwatermoreeffectivelythan  

AMIS．He finds these di馳rences to be statistiq  

Callyslgnincant・  

Twootherrelevantresultsthathereportsin  

hisstudyarethat－ru1efbllowlngamOngaPPrO－  
PriatorsisslgnificantlygreaterinFMISthan  

AMIS，andlevels ofmutualtrustis higherin  

FMISthaninAMIS．Morethan50％oftheFMIS  

arecharacterizedbyhigh1evelsofrulefollowlng  

Whereasthisisonly20％incaseofAMIS；rule  
in打actionsin90utOflOFMISsystemsareofa  
minornaturecomparedtolin2inAMIS；and  

farmerstruSt托1lowfarmersnearlytwiceinFMIS  
thanAMIS．ThereasonwhyFMIS are ableto  

PerformbetterthanAMISisprobablybecausethe  

rulesadoptedbythefbrmerarebetterabletodis－  

tributethebenefits andcostsmore equitably  

amOngtheusersthanthelatter．Thisisrenected  

inthehigherlevelsoftrustandgreaterrulefol－  

lowlngbehaviorobservedinFMISthaninAMIS．   

AnotherlargeNstudybyOstromandGard－  

ner（1993）alsosuggeststhatFMISarebetterable  
to deliverwaterto theirtailends than AMIS．  

W誠erisgenera11ymostabundantinrivercourses  
duringthemonsoonseason・Inthesprlngand  
Winterseasons，however，ittendstobescarcer．  

WateristhemostcriticalagrlCulturalinputfor  
Nepalifarmlandsandcropyieldsandcropplng  
intensitiesaremostlyafunctionofitsavai1ability・  

Therefore，theabilityofirrlgationsystemsto  
deliverwatertotheirtailendsacrosstheseasons  
isastrongindicatorofirrlgationperformance・  

ComparlngFMISandAMIS onthismeasure  
OstromandGardner（1993）findthatFMIScon－  
SistentlyoutperformAMISacrosstheseasons，  
TheirresultsshowthatthreetimesmoreFM‡S  
areabletoprovideabundantwatertotheirtail  

endsthanAMISduringthewinterandsprlngSea－  

SOnS．  

Studiesof160FMISinThnahubyPoudelet  

al（1994）and88FMISinChitwanbyShuklaet  
al（1993）alsoindicatethatFM‡Sareabletoproq  
ducemorespringpaddy（4mt／ha／yrand4．6  

mt／ha／yr）than the nationalaverage（2．28  

mt佃a／yr）．  

The above resultsindicate thatfarmersin  

Self－Organizedirrigationsystemsarecapableof  

Performlngbetterthantheircounterpartsinsys－  

temsthataremanagedbyexternalactors．This，  

however，doesnotmeanthatfarmersarealways  

SuCCeSSfulatselforganization・Thereisgeneral  
agreementthatapproprlatOrSWhoaredependent  

OnareSOurCe，intendtousetheirresourcesovera  

longperiodoftime，haveachievedcertainlevels  

Oftrust，andpossesssomelevelofautonomyto  

maketheirownru1esaremorelikelytoself－Orga－  
nize・Whethertheyareactuallyabletodoso，  

however，depends onhow attributes ofthe  

resourceandattributesoftheresotlrCeuSerSinter－  

actinspeci員cfieldsettlngStOafftcttheperceived  

COStSandbenefitsoforganizing（Ostrom1999）．  

InthefbllowlngSeCtionsIexaminehowsomeof  

theresourceattributesandresourceuserattributes  

mayinfl11enCePerformanCeOfFMISinspecific  

resourcesettlngS・  

F］Ⅶ耳S pe‡・厨ormance 宣m C馳紬vam 一  
鼠esearchRes閻旺s  

J  

Thissectiondrawsheavilyonastudyunder－  

takenbyRegmiof74farmermanagedimgation  

SyStemSinChitwan，Nepal（Regmi2007）・In  

Chitwan，therearetwodistincttypesofriversys－  

tems；nOrth－SOuthflowingrivers（N－S）andeast－  

WeStnOWingrivers（E－W）．RiversthatnowN－S  

OrlglnateSfromtheMahabharathillsandpasses  

throughchanglngterrainfromhillstoplains・  
Theseriversarecharacterizedbysteepgradients，  

SeaSOnalnows，Changlngrivercourse，lowdisq  

Chargevolumes，anddifficultterrain（Pradhan，  

1989）．Irrigationsystemsdrawingwaterffom  

theseriverstendto havelongercanals，PaSS  

throughlandslidezones，andrequlrefrequent  

maintenance ofdiversion structures．E－Wrivers  

Ontheotherhandarecharacterizedbynatterrain，  

mildgradients，Perennialflows，andhighdis－  

Chargevolumes．Ⅰ血gationsystemsontheseriveTS  
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enJOy anadvantageoverthe other systemsin  

termsofeasewithwhichappropriatorscanaccess  

resourceunits．TheN－S andE－W grouplngS  

reflectdistinctresourcesettings．Apartfromthis，  

SyStemVariationsalsooccurwithrespecttogroup  

Size，ethniccompositions，eXitoptlOnS，in－grOuP  

incomedi脆rencesandmanyothervariables．Itis  

Within such a context thatlocalresource users  

havetoorganizeandcraftrulesthatallowthemto  

maintaintheirresourcesaswellasensureequl－  

tableresourcedistribution．  

PerformanceofanFMISinChitwantendsto  

bestronglyassociatedwiththeorientationofthe  

riversystem＆omwhichitdraw声itswaters．As  

POlnted outintheear1ierparagraph，thecharac－  

teristicsofariversystemhaveadirectbearlngOn  

the amountofeffortsrequiredto operateand  

maintainasystem andthevolumeofresource  

unitsavailabletoit．Thisisreflectedintheability  

OfE－Wirrlgation systemstoaccesswaterfor  

morenumberofmonthsinayear，maintaintheir  

infrastruCtureSbetter，andenJOyhighercropplng  

intensities．WhereasallE～Wirrigationsystems  

are able toaccess waterftom therivers formore  

than9monthsonlyloutof4N－S systemsare  

abletodothis．AIso，agriculturalproductivityaJld  

infrastructurein E－W systems arebetterthan  

thoseinN－Ssystemsbyfactorsofl．25andl．18，  

respectively．  

Theaboveresults，however，donotnecessar－  

ilymeanthatE－Wsystemsarebettergoverned  

thanN－S systems．Infact，higherlevels ofrule  

fbllowlngbehaviorareobservedinN－Ssystems  

thaninE－Wsystemsandthedifftrencesareslg－  
n漬cant（Chiコ＝3．185，p＝0．074）．ThissL唱geStS  

thatlessendowedresourcesystems（N－S）maybe  
morengorousatfinetunlngOPerationalrulesand  

followlngthemthantheirbetterendowedcoun－  

terparts．Thelargerimplication ofthisresult，  

though，is associatedwithself－Organization．  

Resourceusers，eVenin the absence ofacon－  

duciveenvironment，maybeabletoselforganize  

anddevelope鮎ctiveagreementswhenbenefits  
OforganlZlngareCOmmOnlyunderstood．   

Irrigationperfbrmancewasalsofbundtobe  

influencedbythewillingnessofindividualsin  

groupstoassumeleadershiporentrepreneurial  

activities，andagroup’shistoryofprioroTganiza－  

tionalexperiences．Onein five E－W systems  

reportweakieadershiprolesversusthreeinfive  

inN－Ssystems・Similarly，SOmehistoryofcoop－  

erationin activities otherthanimgationis  

reportedin80flOE－Wsystemsversus3in10  

N－Ssystems・Thedifferencesinleadershipand  
Organizationalactivitiesalsoassociatepositively  

andsignificantlywithirrlgation performance．  

Unlessindividualsarewillingtoinvestsubstan－  

tialamountsoftheirpersonaltimeandenergyto  

COOrdinateactivitiesofthemanyusersitmaynot  

bepossibletocraftworkableinstitutions．Mak－  

1ng，teStlng，finetunlng，interpretlng，andmoni－  

toringandenforclngrulestostruCturein・1gation  
activitiesisacontinuousprocessanditrequlreS  

Substantialamountstimeandenergy．7もrnstorm  

（2002）alsoreportsasignificantrelationship  
betweenleadershipabilities andperformancein  

herstudyofirrlgationsystems・AnytypeofprlOr  
OrganizationalhistorylSalsoimportant．Familiaト  

Itywithvariousrules and strategleSuSedto  

achievevarious formsofregulationsmaketbe  

taskoforganizationabiteasierasusersaremore  

likelytoagreeuponruleswhoseoperationthey  

understand触）mPr10reXPerience．  

ResultsfromChitwanalsoindicatethatthere  

is no correlation between socio－Culturaldiffer－  

ences asreflectedby agroup’sethniccomposi－  
tionandi汀igationperわmance；ne脚iveco汀ela－  

tionbetweenincomevariationandperfbrmance；  

andnocorrelationbetweensizeofanirrigation  

SyStemaSmeaSuredbyitscommandareaandper－  

formance・Theresultssuggestthatvariationsin  
incomeswithingroupsmaybeagreaterimpedi－  

menttoselforganizationthanthenumberofeth－  

nicitiesthatcomprlSeagrOuP．Inregardstothe  

SOCio－Culturalvariable the resultisinline with  

thestudiesofFujitaetal（2000），Gautam（2002）  

andSomanathan（2002）．Theytoodonot艮ndany  

association betweentheirmeasures ofsocio－Cuト  

turalheterogeneltyandcollectiveaction．Regard－  

1nglnCOmeVariationandsizetheresultsaresim－  

ilartothoseofTang（1992），Lam（1998），and  

Tbmstorm（2002）．A1lofthesestudiestoo蔦．nda  

negativecorrelationbetweenincomeinequality  

andco11ectiveaction，andnocorreiationbetween  

Sizeandco11ectiveactivity．Onemightexpectbeト  

tercoordinationandcollectiveactionwhensys－  

temsizeissmal＝）utthisappearsnottobethe  
CaSe．  

Thee馳ctsofenglneerlngin丘astructurei・e・  

血etypeofheadworkorcana11iningoni血卵tion  
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PerfbmlanCeaPPearSnOttObeuniform・Thepres－  
enceofasturdierandmorepermanenttyPeOf  

headworkonasystemappearstobenegatively  

COrrelatedwithperformance．Asturdiercement  

linedcanal，Ontheotherhand，ispositivelycorre－  

1atedto systemperbrmance．Thoughtheresults  

arenotstatisticallyslgnificanttheirimplications  

VerymuCh are．Atrulypermanentheadwork，  

ironically，generateSnegativeincentivesforhead－  

endersnottowanttocooperatewithtail－endersin  

SyStemmaintenance（Lam1998）．Partialorcom－  

Pletecementliningontheotherhandappearsto  

improveperformancebyminimizing system  

Waterlosses therebyenablingwatertoreachthe  

tailends．ThepolicylmPlicationsofsuchresults  

arethatimprovementsinenglneerlngin魚・aStruC－  

ture alone maynotnecessarilytranslateinto  

improvedsystemperfbrmance．Unlessusersare  

abletocraftandenforcerulesthatcancopewith  

theasymmetriesgeneratedbyimprovementsin  

irrlgationinfrastructurethepositiveefftctsmay  

Wellbecance11edoutbythenegativeeffbcts．  

themselves，andlargerintegratedsystemsresult  

ineconomiesofscale．Empiricalresults魚・Omthe  

neld，however，SuggeStOtherwise．Despitecon－  

Siderablegroupheterogeneltyfarmersareableto  

Organize；eVenwithflimsyin丘astructuresthey  
areableto，OutPerfbrmagencymanagedsystems  

Withsuperiorin丘astructure；andtheyareableto  

reachagreementsevenwhengroupsizesorcom－  

mandareasareslgnincantlylarge．Theseresults  

underscore Ostrom’s（2002，2005）observation  

thatthereisastronglnStitutionalaspecttoimga－  

tionsystemsandfbcuslngaloneonlyonimprov－  

1ngPhysicalcapitalmaynotresultinimproved  

imgationperfbrmance．  

ThoughFMISpotentialmaybesubstantial，  

thepaperalsorecognlZeSthatnoteveryFMISis  

SuCCeSSfu1．Someresourcesettingstendtobe  

moreconduciveforself－Organizationthanothers．  

Systemswithdi爪culttopography，N－Ssystems，  

facefarmoreorganizationalchallengesthansys－  

temswithfavorabletopography．However，the  

abilitiesofgroupstocraftrulesandtheirwilling－  

nesstomonitorandenfbrcethemcantoagreat  

extentovercometheproblemsassociatedwith  

initialresource endowments．Thelack ofleader－  

Shipabilitiesorpr10rOrganizationalhistory，1n  

fact，CantumOuttObemore amoredetrimental  

factortoselトorganizationandirrigationperfbr－  

mance thaninitialresourceendowments，ethnic  

differences，OreVenthepresenceofpermanent  

imgationinftastructure．Understandinghowdif・  

ftrentvariablesinteractindifferentsettingscan  

helpindesignlngPOliciesthatcanstrengthen  

institutionalandgovemancecapabilitiesofFMIS  

Therearemanydimensionstothebasisfbr  

COOPerationamongindividuals・Individualcom－  

mon－POOlresourceusersarelikelytocontribute  

andcooperateonlyiftheyperceivethattheywill  

beabletoreapthelong－termbenentsofengaglng  

inco11ectiveaction．Theyarealsomorelikelyto  

COOPerateiftheyareawareoftheirinterdepen－  

denceandseemutualbenefitsresultingfrom  

WOrkingtogether．Thepresenceofasetofcredi－  

ble，COmmOnlyunderstood，We11qenforcedand  

agreed－uPOnrulesfurtherhelpsingeneratinga  

POSitiveincentivesystemforvillagerstoengage  

incollective action．Withoutcreatingtheright  

environment，bureaucracies cannotassumethat  

COOPerationamongresollrCeuSerSWilldevelop  

naturallyonceanirrlgationsystemhasbeen   

Comc週us豆om  

Irrigationsystems faceavarietyofchaト  
Ienges．Theterraincanbedi仔icult，riverscanbe  

unruly，grOuPmembersmaybelongtodiverse  

Culturalbackgrounds，grOuPSizescanvary，aSSet  

endowmentsmaydifftr，andinterestsmaydifftr  

Withingroups・Giventheseconstraintsanirrlga－  

tionsystemhastobeabletosoIvethefundamen－  

talproblemsofprovisionlngandappropriation  

associatedwithcommonpoolresources．Intakes  

andcanalshavetobeconstruCtedandmaintained  

OnaPeriodicbasisandworkingruleshavetobe  

Craftedtoreflectappropnationrightsandrespon－  

Sibilities．Thispaperarguesthatsuchactivities，  

Whichconsumelotsofenergyandrequlrethe  

mobilizationofsignificantresources，mightbe  

undertakenmoreeffectivelybyself－gOVerned  

groupsratherthanbycentralizedgovernment  

agencies．   

Theargumentsforgovemmentinterventions  

areoftenbasedonthepremisethatnimsyin＆a－  
StruCtureSemPloyedbyfaJmerSreSultsinwaste，  

groupdifferenceswithinacommunltyPreVent  

ねmers丘omselforganlZlng，increaslnggrOup  

Sizes and command areas makeitmore dimcult  

fbrfamerstoreachefftctiveagreementsamong  
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NEPA軋：D瓦SCUSS‡ON  

Questiom：While15％oftheirrigationareain  

NepalismanagedbytheFMIS，thiswouldbea  

CauSeOfconcerniftheNepalisocietyisdevelop－  

1ngandtheagrlCulturalconcernisdeclininglnits  

importance．Howis the presentsituationin  

Nepal？WhatstrategleSareinthepIPelinetonll  

upthegapifFMISaredisintegrating？．  

Amswer：There arecertainpocketswherethe  

developmentofthelocaleconomyhasimpacted  

theoperationofFMISbyprovidingfarmerswith  

anexitoptlOnViajobsandotheropportunities．  

However，mOStOfNepalstillremainsruraland  

Cultivatlng CrOPSforlivelihoodis stillam叫Or  
COnCern．There areplentyofscopetoactually  

improvethemanagementandoperationofthe  

imgationsystems．  

QⅧeS鶴om：Fromyourexperienceincasestudies，  

theliterature打omthescholarsinNepalstudies，  

COuldyoupleaseexplainmoreorglVemOre  

informationonthelinkagesbetweenhigh1evel  

institutions（formalrules／policies／laws）andthe  

lowerlevelinstitutions（rules－inuse）inlarge－  

SCaleirrlgationsystems？  

Amswer：Formallylegislations have been  

enactedtorecognlZetherights ofwaterusers  

associations．InprlnCipletheyhavetherightto  

assertthemselves．Departmentshaveenacted  

POliciestosupportfarmeractivities・However，  

there stillremainsabiggapbetweenenacting  

lawsandputtlnglttOPraCtice・  

Question：Couldyoupleasegivemoreinfbrma－  
tionontheincentives fromtheGovernmenttrriー  
gationAgencies andlocalauthorities／decision  

makersintheprocess ofirrigationmanagement  

transftrinNepal．  

Amswer：TheincentivestructuresfacinglrrlgaN  

tionofRcersinagencymanagedsystemsdoesnot  

glVeincentivedoesnotencouragethestaffto  

catertotheneedsofthefarmer．ThetranSfbdpro－  

motionsarenottiedtoonesabilitiestoservethe  

farmer．Hencethereisagenerallackofinitia－  

tivesonthepartofthestaff，reSultingintheappli－  

cationofunifbrmru1esacrosstheboard．Thelack  

Ofshoestrlngbudgetofthedepartmentaggravates  

theproblemfurther・  

Question：Thereareseveralfactorsthataffect  

technicale托ciencyofwateruserssuchasgroup  
size，SOCialandeco－heterogenelty，farmSize，inci－  

dence ofterror，urbanaccess，1eadership，nOn－  

farmincome，SOCialcapital．Doyouthinkthese  

factorsarealsoimportantinNepal？  

Answer：Therearemanyindividualfactorsthat  
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Ifthebenefitsareperceivedtobegreaterthanthe  

COStthenthereisalikelihoodofcooperationand  

Self－gOVernanCetOemerge．0therwise，thepossi－  

bilityofself－gOVernanCebecomesremote．Thus  

thislack ofbudgetofthe governmentfurther  

aggravatestheproblem．  

areimportantandcana飴cttheperfbrmanceof  
imgationsystems．Whatismoreimportant，how～  

everistounderstandtheinter－1inkagesbetween  

thesefactorsandhowtheyafEtctthebenefitsand  
COStSPerCeivedbytheresourceusersorthose  

Whoareinthepositiontochangethestatusquo・  
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