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Abstract Generally, System of Re intensification (SRI) well known as paddy cultivation which are
environmentally friendly and watesiavingmethod. Its applicatiohas many advantages besgtame obsteles
The choice of paddgultivation method depends aisk factor and farmer. Incentives and compensation for
farmer groups will support farmer interest to apply SRI metlmekntive for environmergervice, in réation
with benefit transfer between tlhiser of water resources in rural and urban arean be thesolutionsof self
financealternative. The result of gnamics analysis explains that incentives for environmental services gives
immediate effect againt the interest of farmer in applying SRhadethan incentive from goverment and
incentive for SRI grain price. One of the efftstreduce the problerof SRI application through incentives
mechanisis developing institutional arrangemein macro ad micro level. The incentivesheme involves
farmer group and agriculture stakeholdein micro level andhe Ministry of State Enterprises and PAM Jaya
in macro level.
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l. Introduction

Rapid economic growth has been accompanied by signifi sructural changes, includindpr
agricultural sector and its unique natural environment. Recently questionbd@veaised about the impact for
agricultural, industrial, trade and environmental policies on sustainable rural development. Theohature
interactions between the economic activities of different sectors aridtéhgectoratnvironmenneedsystem
wide perspective for assessing theRecenéconomic activity and population growth will increase water
demandndtrigger water deficit That ©ndition requiredwater resourcemanagementith hydrological unity
through cooperain between regions angsers (agriculture, domestic and industrit®ss developedvater
governancevill result in resource crisis and foaasecurity.

Therefore, wateresources must be used more efficiently. Several efforts ratatdficiency ofwater
usng for paddycultivation can betartfrom land andplantpreparatiorin somephass of paddygrowth. One of
the methodo save waters irrigated and driegpaddy feld as known inttermiten method'he System of Rice
Intensification (SRI) methotbr paddy cultivation gained popularity among rice farmers in sevexaitry for
its potencyto save water and increase yields through inttermitten method. Center forRBssarch at
Sukamandi West Java implemented intermitteathodto dense soil texturby reducing total water supplyp
to 16-20% The result is the reduced watkd notcause decliningaddy production (Balai Irigasi. 2008 ).

Paddyproduction that suppbfood security still depends amateravailability besidehe other factors.
Table 1 illustrated that water requirement for conventigaaldycultivation about 4.8 million liters/ planting
seasa while for about 2.4 million liters/planting season for $fithod. It meanthat SRI method used water
efficienty and enlarge irrigated areaAnothereffectis that other user can take benefit from the excgssater
like user in domestic an d industry.

Table 1.Paddy Growth PeriofPer Season / Hectgre

Activities Converiional Method SRIMethod
Planting time until maturatiofday) 90 65
Waterdemand unit* lfters / seg 0,61 0,42

Total waternecessitymillion liter/hedar) 4,8 2,4
CoverageArea Oflrrigation services IPump Capacit Liters / SecKlectare3 8 16

Source{BBWS] Balai Besar Wilayah Sungaitarum. PPK Pendayaguna@sia Guna Air (PTGA). 2012

*(water demand unit) x (amount of time watering in a day, in seconds) x (number of days)

** Measurements were made in Cihig@gation areasCibarengkok Village Bojong PicungDistrict, Cianjur
Regencyin 2009 The purpose is to know the difference between irrigation water use of conventional and SRI
method

www.iosrjournals.org 31| Page



Developing for Water Resources Incentives to Support System of Rice Intensificatién.(SRI)

According toAnugerahet al (2008),SRI application in Garut and Cianmfegencyhad shown tat (1)
SRI methodwould increasepaddy productionhigher thanconventional cultivation; (2) ncr eased f ar me
income;(3) financial efficiency for production and farming; (4) higher rice priagsihgSRI method especially
with organic inputFurthermoreJuanda B et al. 2010 stated that SRl method has cleanacteristisuch as (1)
increasd paddy production althought descreased in the beginniagplication; (2) larger youngaddy straw
because of single plantethod (3) moreresistancagainstpest;(4) better soil structurdeside theexcellentof
SRI methodabove, there areome obstactfor thatapplied such agl) production wouldncreass after 3 to 4
planting season; (2) high opportunity cost for organic fertilizer;i({3)eed more time fortake care and
monitoling; (4) its gives opportunity to better price in the market.

SRI method faced many constraint and obstacles bedideenefit and advantagesbove so that
requires proper strategy. Generaly, the choice of farming depends on lewdl risk and farmerfactor.
Comprehensive and holistic policie®wd encourage farmer to apply SRl methBdrmer would be interested
applying SRI methoif there are suitable incentives and compensation. Goverment has policies and stoategies
solve theproblemfor food securityhow to tackldimited water suppl,manytechnological innovatioand many
agribusiness and infrastructupeoblems The myment for environmental servicéx water resources benefit
transfer becamene offinancing alternatif but this method has ndieenapplied widely Its implementation
requirescooperative mechanisnmformation value of environmental servicesle and involvemenof public,
private and governmeniTherefore, this papeateveloped thanalysis and study efater resource governance to
formulate incentivesystemthat suppos farmersto appliedSRI method.

Water resource&sovernanceis expected toachieve accountability, transparency and information
sharing, policy dialogue and encourage community participalibe inability of governmento implement
policies causedfailure and institutionaddestruction(institutional breakdown)Credible institutions with low
transaction costs and higbublic would redusedthe risk of thisfailure. Improvement of water resotes
governance requira/namic analysis and linkagenongrelated stakeholder

Il. Location And Method
Theresearchwas conducted in Jatiluhur irrigation area with agricultural water user representation in
KarawangRegencywhich has the largest irrigatiarea in WesJava. DKI Jakarta was select as representatif
area forwater users for domestic and industtiaerthat received raw water through WTC (West Tarum Canal).
The following figure describes the location of stadythatbased on water hydrologystem.
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Figure 1.TheLocation ofResearch

The purpose othe researchdevelogd a water resource governance mechanismsugportSRI
(System of Rice Intensificatigpolicies widely and independerithe incentive system was desitm provide
stimulant br stakeholder. It use discriptive analytical metlaod combine dynamianalysisthat use Powersim
Studio 5 softward¢o analyse water governance syst@&@ynamic modelling analysis will predict the effect of
severalncentives to increase SRI paddy fieBbme stepto achive theesearchobjectivesas follow :

1). Thearrangenentofmodelwhich isconsists of issues, problems aralisal loops

a). The issue: how to increapaddySRI fieldby giving incentivesof paymentgo environmental servicésat
hastransferbenefit ofwater resources.

b). TheProblem:it need to strengten farmmrstitutionso that they warto apply SRl method

c). It use ausal loop modebased orsomestakeholdemwho involves in this model. Among thise aiee
farmer groups in Karawag as agricultural water users, F3@rum Jasa Tirtd as a provider of water
resources and PAM JAYA as the urban water userslifigkagebetweenvariablesare described in the
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following causal loopscheme.

Causal loop Scheme of SRIPE®delin figure 2 describes stakeholders interaction based on their role
in applying SRl methodSRIPESmodels changesf SRI application by using various incentivde difference
in profit margin between SRI and conventional methams incentivesvould determine thehanges of paddy
field in Karawang.The level of SRI profit margin will increase the rate &Rl applicationwhich will give
changesconventionalpaddy fieldto SRI Fields That changes would effecn water use efficiency in North
Tarum Canal(NTC}othatthe excess water catlocate taanyother usersespecially in the Jakatathecapital
of Indonesialrhe water transfer process involves PJT II's role as a provider and operator of raw water and PAM
Jaya as a water user for Jakarta. The additional raberwauldincrease PJT Il profit through water selling.
Similarly, for PAM Jaya, additional raw water from PJT Il would increase profit though increasing capacity of
water services. The incentives can be give based on several scenarios which is stiitadaeialj economic,
institutional and biophysical condition.

Figure 2.Causal loopchemeof SRIPESModel

2). Theresearchdeveloppolicy scenario simulatiof@ measure changes fraddy field as follow

a). Incentivesof payments for environmental seesiPES)if farmers apply SRl methohcentive payments
for environmental services in line withcreasinghe quantity and price of raw watelPES percentagef
PJT Il and PAM Jaya to farmers deternsrtbe rate ofpaddy field changesPaymentincentivescan
increase the percentage of raw water supply to Jakarta.

b). Financial credit support from government (Ministry of Agricultuférmerswould getfinancial guarantee
or other facilities that redudecost of farming related transaction cosfsSRI method. This facility is
expectedwill increases théarmersprofit margins forSRI application

¢). PurchasingContract The firmers need market and prigearantee if thegpply SRI methodGovernment
or private corporatioran give thigguarantee facilitsuch asrop purchase.iehigher SRI cropprice the
higherprofit of SRI is expected wilihcrease thefarmerprofit margin of SRI

Table 2.SomePoliciesScenarios taupportSRI applicationmethod

policies description existing condition Scenarios

Insentive Incentive No related incentives PES compensation based on the percente
Payments for of profits received by PJT Il and PAN
Environmental Jaya on additional raw water

Services (PES)
support  from financial credit financial aid program of SRI application to financial support based offa) risk
the government support farmers' groups with 20 hectares aminimum probability for the decline in paddy
paddy fieldand 20farmermembersEach farmer production; (b) opportwnity
groupnould recevedRp. 40 milliors. improvement to developirrigation
infrastructure and(c) planting one
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field area.
contract market and price There was a private company that provic price of paddy grain when applying
Support guaranteed marketing collateral through the purchs SRl is higher than market price

cropwith pricethat higheithan usub

Il. Result And Discussion
The Incentive PoliciesScenariosto Support SRI M ethod

There are several strategies for water resources shortagsure food security and anticipgiebal
climate change. The Strategies includes several optiassare (1) improvingplant varietiesthat igesistant to
drought orflood; (2) improvng thewater supply system; (3) improvirgystem ofplantcultivation and rotation,
and (4) optimisinglantingfield by adjusting water availabilitfhe purposes of SRI methogmicationis not
only to anticipateof climate changeelated wateshortage but also ensuring food secudifg to population and
economic growthWater resources Governance through SRIhagktwith intermittent water management was
expectedo increagpaddyproductivity.

There are twaypes of policy instrumentsiamelyregulation and market incentives. Regulation focuses
on policy instruments to regulate the interactian®nginstitutionsMarket incentivess a stimulant to achieve
certain goals.The role of incentives and regulation to support SRI method would zanalith dynamic
modelling. This analysis measultee effect and roleof incentives and governance regulation through aspect
that caussof paddy field changesMeasurement of changes in paddy fields involving four interrelatéd
model that arleJT water allocatiorsub model Jakarta watedemandsub model paddyfieldssub modeland
incentivesub model The construction of dynamisystems and the interactiamongsub modelsliscribesas
follow.

1). PJT Il Sub model

PJT 1l Sub modeldiscribesmanagemenbf water resourceallocaton in Jatiluhur AreaPJT Il has
balancsystento allocate water demantb irrigation, domestic and dustrial userwith priorityfor paddy
fields. The calculaton of water supply and demarsfartedon upstream (Jatiluhur Damntil downsteam on
Curug Dam The average of water allocation from Curug Dam to Bekasi Dam which supplies for PAM Jaya is
about 6.2million m3 / year. Water suppliyom Bekasi Dam to Jakarta area is still far from standar demand of
Jakarta peopletherwise the use of water for irrigation is higher than the actual need. For exmugyefield
in NTC use water irrigation more than 95%m water supply about 2,7 billion m3 / ydeigation water
supply in NTC depends on area of irrigation water for paddy field with approximately 87.209 héttares.
figure below discribevater allocation in three dasin Jatiluhur Irrigation Area.

Figure 3. PJT Il Sub modebndwater supply to Curug Dam, North Tarum Canal and West Tarum Canal

Figure 3discribeswater resourcesllocation linkageinthree dams in Jatiluhur irrigation area The
graphic showlinear patterrthatfollowswater supply andegion balance systerfihe rise ofeconomic activity
lead to increaingof urban waterdemand Efficiency of irrigation water in ruradreabecame onaolution for
demand imrban. For exampleif 50% of paddy field in Karawangusing SRI methodhan other uses will
excess watelProviding incentives through SRI method applicatioh support firmerto usewater efficienty.
PJT Il and PAM Jayas able toprovide an incentivérom the procentage oprofit they earn from rawvater
excessTheschemecan transfewater by managingaterallocationfrom CurugDam.

2). Jakarta Sub model
Jakarta sub models stibes watesupply anddemandfor Jakarta.PJT Il provides raw water for
domestic, municipalities and indusiryCitarumwatershedarea, especially for Jakaras the capital citfPAM
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Jaya supplied raw water fabout465 million n¥ per year which is coveringmost80% of water distribution in
Jakarta. Figure 4edcribesthe influence opopulation growthn relationwith birth rate andnortality to Jakarta
water demandased on water standhfor metropolis, each individin Jakarta neeslabou?6.6 n? /year water
for healty life. So that ifJakartapopulation in 2012s approximately 9.8 million, itequiresabout 757409
million m?/ year These conditionsdicatethe shortage ofvatersupply Therefore, Jakart@quires additional
water minimum about274, 877 million n¥yearwith theincreaing 1% per year The following figure explains
theshortage ofraw waterbased on domestic demand amdter supplyallocation from West Tarum Canal
(WTC).

Figure 4. JakartaSub modeblndProjecion of Water Demand

Projection ofwater demand in Figure 4 indicates that Jakarta needs additiatessupply Most area
in Jakarta suffer water shortage especially in Ndgkarta.Most of people in that area highly dependent to
water private seller with expensive priédecording toAnsofino research (2005)ater expenditure of Jakarta
family is about Rp. 1800 per day equivalent whith RA50000 per monthThe waterprice that isdescribe
above isrelatively expensive compared wittater price fromPAM Jayaas regional enterisePeople in most
areas in Jakartaant more for water, but RM Jayais not sufficient to meet the watdemand One of the
factors that causenability of PAM Jaya arevater balance system and infrastructure probldPM Jaya is
able to add water by giving incentive for water efficiency to othersu$ee implementation of incentivier
water efficiency needight governance arrangement. Thefeliénce of water price among domestic, industry
and irrigationsectors becamdhe reason to sgtroper regulationDomestic and industrial water users pay for
water, while irrigation userarefree of charge.

3). Incentives Sub Model

Incentive sub modadescribes the effect of several incentives to support SRI methods applidadten.
insentivewill determinefarmerinterest tachange cultivation methddom conventional to SRApplication The
value ofincentivesis obtained from payments fovaterenvironmentalservicesprofit margin between SRI and
conventional methods argbvernment financial aidThe profit fractionrof SRI method ¢alculated fronprofit
margin + PES + incentives per hectare dividg&RI profit) wouldaddedSRI fields. The greatenfSRI profit
fraction, is the greatewould be SRI fieldsthat iscultivated by farmersOtherwise, theconventionalmethod
fraction which is calculated fromconventionalprofit margin is divided by conventional profit. Itwould
contributeto reducefarmer interestfor applying SRI method This following figure dscribethe incentive for
SRI farmer if they apply SRI method.

SRI PES

Figure5.IncentivesSub ModelandThe Effect of Payments for Environmental Serviq€ES)to SRI Farmers In
Karawang
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Figure 5describefarmerinsentives for applying SRI method in Karawang. It seems that the value of
incentives increase after 2 years application. The stahitige of paddyand the incentive for farmer will
increasahe application of SRI methodlhe hcreasing of paddgroduction would have effect for regional rice
surplus and food security

4). Paddy Field Sub model

Paddy fields sub model describes rice farmimgthods and its changes from conventional to SRI fields
in Karawang.Initial condition showed that only leshan 10% of total paddy fietdin Karawangthat was
applying SRI methotkarawang Regendgthelargestagriculture regionn West Java ith paddyas dominance
cropfor food securityMost irrigation waer for paddy fields supplied from Jatiluhubam The water shortage
prediction due tdClimate change andhcreasing water demand neddsmer adapation andwateefficiency.
SRI gplicationwith water saving metholdasgivenopportunity for wateefficiency onNorth TarumCanalThe
graphsin figure 6 explan the area of SRfields if farmers get incemtes for environmental services IDR
2,700000 per hectare per yeand government incentivégtween Rp. 1,000,000 / ha / yegto Rp. 4,000,000
/ ha / yearThe result of ireraction showed that declining8RI fields in first year application. The incentives
would increase SRfields significantly at fourth year approximately 1,500 hectaise effect of 3 type
incentiveswould increase SRI fieldaup to 21650 hectarat the end of simulation periad 2030.

Figure 6.Paddyfields Sub Model andhe effect ofincentives

The nteraction among sub model describe the effect of incentiveaedahanges of SRI paddy fields
considering socik@conomic, institutional and biophysical aspects. Thecefté each inentives scenario is
discribedbelow :

1. Scenario 1: The application of SRiethodwithout any incentive
The initialareaof SRI paddy fields in Karawang was D80 hectars in 201% the conditionis without any
incentivest will descrease SRI fieldgpto 1,800 hectares iiirst 5 year SRI fields will increasgtartfrom
400 hectares the sixth yearThe stage carbe achievedif farmersis consistetin applying SRl methods
Land improvement will increapaddy production in line with farmer profitargin. Without any incentive,
a change of SRI fields takeses10 years. At the end of the simulation2030 with no incentive and fixed
paddygrain pricesthere areabout 17000 hectarefields whichwill applySRI methods

2. Scenario 2priceincentives for paddythat useSRI method
Thisscenariois gives guarantefor the higher price if farmerusing SRI method$he difference inpaddy
grain priceds between Rp. 200Rp. 500 perkgit would give incentives for farmers to apply SRl method.
The effect 6 scenario 2s thedeclining of SRI fieldsat first three yearsbut in fourth yearit will raisestart
from 1.000 hectaresper year.The rapid mncreasing ofSRI field is happend ifgovernment or pvate
companies continually bougBRI paddy graimwith higher pricethan conventional methodshe SRI grain
price incentive will increase SRI fieddip to 20.481at the end of the simulation in 20

3. Scenario 3PESincentives without financial aid from government
this scenariothe farmersthat apply SRI methodswill receive incentives for environmental services as
much as 30%of profit margin from PJT Il and PAM Jaygarmer will receivincentivesbout Rp.
3,400,000 per éctar/ yearThe effect of this incentive ithe descreasing o8RI fieldsstart from 1,700
hectaresat the beginning of the yeain the fourth yearsSRI fields will increase offl50 hectares
significantly. At the end of the simulation, there ab®ut20.197 hectares of SRéldsin Karawang

4. Scenario 4thefinancial aid from governmentithout incentives for environmental services
In thisscenario,farmersthat apply SRI methodill get financial aid from governmentstarsfrom Rp.
1,000,000/ ha / yearup to Rp. 4,000,000/ hectare/ year.The mplementation oftis scenario requires
government policiescontinually with funding systenBy assuming that government's policygoes
continually the simulation shovBRI fieldto descrease the first yearabout1,600 hectaes. SRI fields
begin to increasestartingin the sixth yearbyl1,300 hectaesAt the end of the simulatiom 203Q the
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appication of SRIfields methodpredicteds about18457 hectares.
5. Scenario 5Theincentives for environmental services with water price adjustment

The farmers who appl$RI methodswill receive incentiveabout Rp. 3,500,000 hectar/ planting
seasonTheincentives depend arommitment of stakeholdets givea part of thér profits from additional raw
water. The implementation of incentive depeanzh credibleagreement amongthievolved stakeholdersThe
simulation resulthat use trg scenario shosvthedecliningof SRI fieldsin first year.SRI fields insecond year
will increasing because thecentives depersdn the excessof water supplyand water priceAt the end of the
simulation the number ofotal SRIfields is20,447 hectares.

The gplication ofseveralscenarios to increase SRelds isillustrated in Figurer.lt showsthat the
highest SRI fields will achieve the ideal scenario thoughtypes of incentives. Those apayment of
environmental ervices of water resourcesbputRp. 2,700,000 / hectares / year) and SRI finarstipportfrom
government gtart fromRp. 1,000,00Qp to 4,000,000 / hectares / yearowever,the other scenarios such as
paymentof environmental services withogovernent financial aid (scenario 3) andvater priceadjustment
(scenario 5)givingsimilaryeffecialthough withdifferent timeof achievementThe governanceaid also bean
alternatifof incentiveswith differencegrices between SRInd conventionalry grain(scenario 2).
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Figure 7. Predictionof Several hcentivefrom WaterBenefit TransferBetweenRural andUrbanArea

Several incentives scenattivat are describes in figure 7 require regulatory intervention. The role of
goverment is mobilizing private enpeise and public participatiofublic Private Partnersh{PPP)mechanism
among goverment, private entreprise and fasmbecoe one of solutiorsto support SRI method
applicationThe partnership isan effort to increas¢he role of private sector in puldiservices to reducdne
budget and risk of govermerithe benefitof Public Private Partnership (PPB¥inancialavailablemechanism
with long rurefficient cost Some policiebeloware expected to becarnmstrumentgo increaseSRI fieldsie :

1. PJT lland PAM Jayancreafg percentage aihcentive fronpayment of environmental servicBES)to
farmers whapply SRI method

2. Every stakeholder must contribute ®due farming costs relatedf SRI transaction costso thatit will
increasingarmerprofit margins.

3. Stakeholders must consider tadjusment ofvaterpriceincludingwater conservationost.

Governance Mechanism of WateBenefit Transfers Among Stakeholders

In general, ie termgovernancias been used to describe a wide array of situati@isrtborporate
concerted or directed actions and behaviours, structural elements, institutional settings, legal or statutory
instruments and idealised participative or collaborative processes. Many of these descriptions of governance
have also been linkesb specific considerations, where governance is seen either as a process, a structure, a
system of values, or a specific product or outcome. While each of these uses may be entirely appropriate and
legitimate within the specific circumstances under disonsghe sheer diversity of these uses has created
considerable confusion about the underlying meaning and purpose of governance as a process and, in particular,
good governance as a prod(®&R Turton et al., 2007).

In these paper, ater resourcegovernace ideaincludes the ability of stakeholdesto design public
policy that is acceptable and effectivdhe design ofwater resourcegovernancethat usesincentives of
payment for environmental servicas expected tamprovdand and water resources tltaise food security
problemWater resource§overnances associated with regulation, direction or conttlequires cooperation
amongregions and stakeholdedsie todynamic naturend boundariesf water resourceBES governancfor
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water resources Mulnerable to institutional issues such as free riders, moral hazard and high transaction costs.
Therefore, all stakeholdeshould build cooperatiothat isbased on commomterestrather than hierarchical
structural framework.

The moperation of water governanceshould pay attentiotoauthoritydistributionamongstakeholders.
The problem of water supply among region and stakehsigliovto implementplan and coordinationThe
solution isby creating a coordinatioamonginstitutions tothe solve the poblem Water resources institution
canbeformedby involving ofDKI JakartaandKarawanglocal governmeftieinvolvement of PJT Il and PAM
Jaya will strengthen its cooperation. The cooperation mayaniediator such as the National Water Resources
Councl or BKSP (Badan Kerjasama Pembangunan/Development Cooperation Agency) Greater Jakarta.

Incentives throughPayment for environmental servic3ES)scheme have to consider legal aspects
for the applicationIincentive mechanism cdvedesigredhroughcontra¢ between PJT Il (water provider) and
PAM Jaya (rban buyer for water pricing Furthermore, PJT Il makenansentive contract agreement with
farmer groups as irrigation user for applying SRI methchcesses and governance desigiPBES has a
purposs to provide incentive for farmer to apply SRI meth&theme in figure 8 describes the collaboration
scheme of incentive mechanism among farmers, PAMd (a@ater buyer) and PJT Il as tmediator.

Figure 8.DesignCollaboration andncentivessMechanism®f SR Application

Payment for environmental servicBES)transfer of water resources from farmers tbamr users
(DKI Jakarta) involves?JT Il asthe mediator with mandatory contrdlational Planning Agencwill arrange
appropriatepolicy to realizeCitarun Roadmagommitment One of the commitments in Citarum Roadmap is
socialization SRI application for irrigation water efficiency and providing additional water supply for Jakarta.
PJT Il will socialize some activities at farm level in collaboration withridgture Infrastructure Ministry
(Dirjen PSP) and other relevant stakeholders.

The rlevant stakeholders wilihonitor and evaluatthe activities on each linas dscribes in figure 9
Department of Agriculture andghicultural Extension have aggied tosocialize and monitorthevaluation at
farm level (micro levelMinistry of State Entreprisehas dutiesinfinancial system management and
dissemination activitiesf PJT Il asa mediatorof incentivesMinistry of Public Works has responsibility for
water resources infrastructurand would monitor incentives activitieShese ministriehave someaoles in
determining the ratef water resource fethroughnegotiation process between PJT Il and PAM JRA®I Jaya
will determine water price through Cost compaois of water resource conservatiational Planning Agency
will arrange conflict mechanism among stakehdder Citarum Roadmap implementation.
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