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20. 1 -	University graduate engineer.
 
21. 	 STP - Special Tertiary Program of the DWRD.
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27. 	 ,-7l"- aIHiph fhool (;ri dtinLtTechnical 	 Engi neer 
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Forevord 

The ,eeerhana I evalusLion prepared b Dr. Cltve Gray (Team Leader and1cononmist), Mr. John Duewel: (lural Sociologlst) and Mr. Henry Gembala
(Engineer) i.x slimnarized in the fo.lowing pars,rapha. Te evalution'ia

based upon over 220 total person-days in-country, Including 70 person.days
spent In the field. Actual,1701d inspectlois,.covrred 47.Ipdividual subprojents fri ih'provinces. DetniJ..d dficusslns ere edndubted'at all levels
from .nrividuni iftrwedrs upt o "top 0O! offieialS. Fi1eld trJipsIincluded

detailed Inspecti~of01 subpiojoets,&~rti'c*1
pro~rerJ, atIon Ira Sederhana ta'sainingRamjnari 4ndevalutlofi workshpn . and discussions ,$A6h local can'recti ng firms, edt.macLIoia 'insti;tions :arfd other roreign d6nor s"

Further, iitisrecogniz'd that the above contract evalbation'tem ionly the cutting edge 0o.the Sederhank I'Evaluation process. T1se major Inputs have'been provided by the Dq*RD-nd the DOFC. Both . have
 e 
 f u t!"..the des.ji nd preparation of evlatin 
qestionnaires, the eubsequent traini rof enumerators and the 6onduatingof thec cu rveryn. Many addi.tional per;on-ht.ura have been devoted by key 001dnRa processing and evaluation technlcilans to biilding a new and significant
data base for the bedeihana'Pio.ram.'". 

FinaJ.y, a significant contribution to the evaluation has been made bytihi consulting teainslndothieir direct Involvement in allsa'pects of theprogram gives them a uhique perspective 6C policies,,progress and problems. 

The Evaluation Team Was concluded that the Sederhana Irrigqtion ad
Reclawlation Program (IRS), althogh relatively young and unique, Is provingto be a worthlhile and et'iective progra*l "promoting increased riee production,
increaaecltio¢mes for the rural poor,dand a strengthening of GOI and vilJage

Inntitutiona. capacity to develop simp]e Irrigation nystemn. 
 "
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SECTION I - EXECUTIVE SUMARY 

The Sederhana Irrigatton and Reclamation Program (IRS) was launched in 
Indonesia in FY 74/75 with .0% local financing. Iu e1.975: AID 
approved a $20 million loan for the program which was later increased to 
Vj?3.7 million. ry late 1977, INS had expanded irrigated rice hectarage by 
18,0O0 hectares and gross crop.rice hectarage by 26,000 hectares in 
irrigation systems scattered throughout Indonesia. Iri the 1976/77 crop yeara subset of 132 "mature" subprojects accounted for an anual production in
crease of PO-.0o;00O tons of milled rice. A study of 517 subprojects, 90% 
of those undertaken in the program's first three years, pointed to an
 
anticipated expansion of 7,,000 hectares of rice paddies, 153,00 gross
 
crop hectares and about 400,0OO tons of milled rice upon completion of 
Sederhanm T.S/The 132 mature subprojects are already yielding a net return
 
to labor about equal to the social opportunity cost of labor (62-90 cents
 
per day) after allowing for a 15% opportunity cost of capital invested in
 
IRS Infrastructt're. This can be expected to increase as more land comes 
into production in the areas concerned2 The return to labor at maturity
 
for the 517 subprojects is even more favorable ($1.10 per day), assuming
 
an average social cost of about $1,000 per'hectare for clearing and paddy 
formation on 70,000 hecl',res required to achieve tho full revised hectarage 
target.
 

Par passu with itn contributions to increasing Indonesia's rice output, 
which is one of AID's three main purposes for Gederhana I, the program has 
clearly also served a second purpose of enhancing income for several 
hundred thousand farm families, nearly all of them cultivating less than a 
rull hectarn of paddy. Progress toward AID's third purpose, strengthening 
the Institutions responsible for implementing IRS, while readily observable,
 
appcar nevertheless-to lave been slower than projected. This can be
 
attributed to the inherent difficulty of administering a program spread
 
over hun.lreds of sites, about 80% of the, in the Outer Islands, where the
 
establishment of functioning irrigation systems and the absence of site 
feasibility studies put a premium on individual Judgment of irrigation 
officials. A major benefit is the experience gained by these officials in 
the course of the program. Not surprisingly, recruitment and assignment
 
of' stafr and administrative follow-ups by the provincial irrigation
 
services has been closer to target than in the case of the agricultural
 
services. The contribution of the agricultural services has been,primarily
 
the development of tertiary networks,water-user associations, and extension/
 
training programs (focussing on Improved water management, operation and
 
maintenance, but including agricultural cultivation activities).
 

The evaluation report advances the following principal recommendations: 

I. lmprover nt of Current Procedures, Project Implementation and Follow U 

A. SubproJects Design Feedback. The functionality of many subprojects, 
de.igro ce.n be improved by rcquirlng contractors to return to the field 



to evaluate preliminary desgn cr'ncepts am layouts in consultation 'with 
loeal, ergineer&. The assoclated costs r4 sich feedback would bring it
high return ... 

B. 2raton and Maintenaner., Iack'f 6t gr.Lf'1cnt movement towards
inn titut~ing a formalsystem of O&4 for IRSsubprolects not an u
mitigated portent"of disast.er for the system. In the long run, projects 
on IRP sonle are more llkey tu succeed 11' the boneficlaries find them
selves obliged to handle, O&e.o components which ore technically within
Lhebr aapabilittes, However, the team recommends Instituting, on atrial bais Isan O&1M budget. allocat on, of' wi ch ,the 1978/79 budgetimproyement" allocaion [,r half the first'three years t'subprojectv

may be regarded as e. precurs or, to service m,1ci' structures |n lieu of
,handling this as new project activity, with Its Ot,
endant delays.
 

-C. hnitortng. It Is dosirable to continue both t.he comprehensive
monitoring the IRS subprojecto by irrigatlon and agricultural officials,and the collection of more reliable data on a scientifically selected 
sfample of locatione along lines pursuet hi therto by the Survey Agro.
Economi (SAE). 

I. Future IR3 Investment Policy 

A. --
SurojetSelection Procedures. 
There is general agreement on the 
need to Intenaify consu.ltatinec by irrigation )fflcials with' locafarmers and authorities, as well as with other technical agencies (who
alreay enter at a later ntage by hrvlng centrally 'rganized Appraisal
Teams). The BAPPEIA (Provincial Development Planning Boarde) should beinvolved in the process of clearing subproject 1roposals before they are

considered at nationalt .ievel. 

B. P2Jet.Selection Criteria. Planning diligently is a useful way to
achii. .:.prai objectves. Social benefit-cost analysis is 
an
 
accepied techniqu, of project evalutlon that might be applied
systematicL,1y lo the IR selection procesa, to some degree offsetting
higher nominal returns perceive,| by establslaIng subprolects in
previously existing viLlage Irrigation schemes. 

C. vestnt.n n Iuplemnl,ubrojests Incremental benefit/
cost analyLts should be auppled in evnluating proposed invea tmnP. intertiary network, land clearing and pavddy fortiation. Ech extension 
of development brinw banefits, but ,ioull not be viewed as invariably
required to make In)Litn investments in major works economic. Optimal
tnrgeta for governmenl. activity in these arear cannot be determined 
wI thcut further Invevsiruatt on and experlmenf tl.n, deritne. to larn,
Jmong otnher t.hin;,s, how much lnvevtment th, iniroa wi]l rePtl.1e them
felvns, once wJter !z i'vaiynble to them. 

http:rePtl.1e
http:disast.er


1I], TOWff Development4 

The tenm releved coner te proposals from several provincial Irrigationofriclals as to the further.duration and content of training required toremedy shortcomings In the training required for different categorLes ofotikffi erbers In the timelb , htnwi ufbjet a '~ n 
rest alternative programs 
for training leveJopmo-nt, hut it believes a highrettirn to obt.ainable here. Thin shoid,) be the Vlrsi,,i rlty for expanded
,chnlca] ansistance.
 

IV. Futre AO Assistance to 110 

A. Tecnhnical Assistance
 

() Tratnin. Technical assJstance extended so far has been
deficient in its concern with fast training. A full time advlsor onprv;rmnjIn and curricular development of technical training Is needed.
,'rh curricula of the respectiv, training progrars should be reinforced 

w:ith :.materiala drawn from IRS case studies. 

(ii) Engineering. 
 The team supports the proposal to station

addItionol engineering advisors In major provincial offices. 
The advisors 
:ould make strategic contributions, nut only to execution of IRS,

but also to the nedang/kcel (medium, small-scale irrigation programs)
and other programs consistent with the Congressional Mandate. 
Serious
study of the Indonesian language should be made part of the advisors'
preparations. 
The team teelcr that AID delpendence on the consultants'
 
certitication of subproject completion placcs them in 
a complicated
dual role and the poaz'blity of using an alternative mechanism is
 
recomme nded.
 

(iii) Agriculture. 
The Leam felt the 8INOTECI! contribution had
prnbably given a foavorable return on expenditure up to the present. 
The
Directorate General of F 
lACrops has indicated his desire that the
SINUTECI input continue at approximately the name level.
 

(iv) nocial Science. 
There would be a constructive role for three
social science ndvisors, including the educator already referred to; an

advisor on the ins, itutionta 
 aspects of water management, andan

economist to assist in subprojee, selection procedures and monitoring

1,he proram. 

B. AID Reimbursement, Procedures. 
Reimbursement procedures under Sederhans I have been subject to lengthy delays without any apparent ecorpensatIng social benelit via increased efficiency of program implementation. The problem arises from trying to match AID's minimum engineering

standards with a program necessarily involving widespread field opera
t1ins, 
 silce the question is essentially one of attributing AID
anstatince rather than detormining which suhprojectn aetually get carried 



4' .-3a. 

ct~,te tcqim -susfests f1hstt f",t~Ure VA'aa nau1stance 'be mo Withi a 
ol'e~orojo.0t, c~hosen r'n t.lie bauts of' conveniience rorAlatn 

Iu atil, aprvctlr!;iotnure n 1,0,ljrr rate thim 19 ',4rderinn 7. 
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SFCTTQMUCTI__ 

.'h Irijzant/u.'.kLainni-Sedc'rhanaProjrani 
Tle Governme.nt of 1oneia's Simple IrrLgation and Reclams

t'ion pro, tm, referred to in most of this report by the inittaln of itstndon, nin. title, IRS, is a program of government investment in hundreds!).f itrL!nt-p, ond reclanmation schemes (primarily the for6er), scattered
ih0oag1;oUt: 1 rflgtxn end lorated 
ai: the' lower end of£the size spectrum"f Publit I-supported lae and water development projectsOfficially the extent ut the In Indonesia.Individual ,cswrmos, referred to throughoutthliq report as "nubprojects", in not supposed to 
 .coed 2,000 hectares
Of netculJIAble Jand. 
Conedering 500-odd subprojecs launched In the
first thrae Tndonesion fiscal years 
of the program, 1974/75rthrough1976/17, .
 ean taret hctareage of irrigated rice land (raferred to
by th'. Iit'oneaian vnrd "E.Rvah" in roost of this report) amounted to roughly1.1-J hr.. per cbprojlent. ATmking Into account 782 nubprojects programmedthr-ugh IW 1978/79, the perceneuge distrihution of subiorojects by rcgion 

,leva/tndura 

21%.
 

.,taiude 3avo i/udra - subtotAl 797.

Sumnatra 487.
Suleesi 187.
Klimantan 


77

'Iuvatenggara 


57.

tither (Bali and Maluku) 
 27. 

The Indonesian Governmont's objective in launching the programwit. 
to re4lize o number of opportunitien for quick-yielding inveotment in
irri ,ton and reclaation that fell outside the scope of existing landnn wrtar dovolopw-,' pr,)rants under the aegis of ch Dlirectorhte-General
of Wr'er Resources, 41uistri of Public Works, notably:L) the large-scale
chbili:ation prnJeccs carried out within the frameuork of PROSIDA andastistrd by loen/ .rrlilgnfron the World Bank/IDA, 2) the large-acale"Xhudunl' (opecial) prOrects falting ottsiL4 
 PROSfDA's network, and3) th. Std4ng/Kcil. (medium/n/all-ncale Irrigation) program. The prinei
pal ,ritleria A11 1,"ectlt: locations for 1fkS subproiocts were from the 

*p.4-kt; revised on a'40nd on 1977 survey conducted by Sub-directorate
of Lavn snd Itter ConneriatLon, Direntorate reurl of Food Crops,
Vonrt'~iv~nw, of AgricufLisre. 

http:Governme.nt


start, and continue 
to be, that construction oquired to the majorworks redeliver irrigation water shouldvithin aslhort time be capable of completion(initially one year, althoughblen progressively rel~xed), and 
that ccostraint hasthat agronomic andcondiLtork in tho,,are should ensure 

nocl-economic 
a quick response by local farmers(!.na few cases, Transmigrants) byway cf shaping nhv,a4auahx aiid expArPding the production of rice, to, the -xtnt suwaha did not alreadyoxkt in an area. The program-VAe thus addressed to several majorgoas of Indonesia's Second Five-Year Developmet.e ran (Ropelite II),nwong ,tbem increasingt ood production,,enhancing the incoes ofpedsuint farmers, 
 giving a rels tvely-greatar imprtusdevelopmant in provinces outside Java,.and 

to eCotiomio 
.
 enhancing tha institutional
capajatles of all parties involved 'to carry on auch decentralized
ixr.7t tion da.veloprevc activities.
 

2. IISAIODinvolvement all- IRS 
EarlyS In the course of the IRS' prograinfor Totar*at, al Develpment, considering 

I:n United States Agency
thet, the prograe was an am"bodi,?int of the priniple expressed in AID's -Co-resional Mandatethe thristst o tb;' developmont effort should be 

that 
ltvinq t. ndardo of 4twed at raising the 
allon .1) 

the, r'trrl poor mjority, expreaved interest in-aportinn of its dove.optnt aid to Indonesia to IRS, InJune 1975 AID approved a loan oC $20 million for the program, the bulk
of w'hch wal to be used to finance a portion (424)of the capital costsof Pubprojects undertaken during the Ir's 1976/774and 1977/70. 
Other
4Ilocart'tons wre mode In Lhe toDireatorate General of Water Resources and Food crope; provide resident
 

loan finance staff training for the 
ai.d as.-t-trm coisuJting services to both ageniee;ands4 finance surveyde0lgn of nev project developent, including tertiary canats andfarm service ditches. An additional $3.7 million was added to the
Loon Aqroewent by amendment in October 1976.
 

3. Th1194 evaluation, 

Soon 
.fter arrangem..nts for AID assistance to'IRS were complated USAID/Jeokrta and tho two CO1 Directorates Ganerol began laying
plans for an Intorim evaluation of the program covering technical,
economic and social aspects, designed 
 to assist ISAID arid AID/WashIngtonin driding whet'hsr R$S would be an appripriate object for a secondloan du'lng U.S.1 1,scal Year 1978, and also to provide dcsA.9or theGOT to use.in its contInuing program of monitoring developmentactivities, 
The towo Directoratas-General organiied invaluable and
otherwLue unobtainable data for the evaluation by conducting compre-
Shalva enumerations in late 1977 of 500-odd stbprojects eAxecutedthe [trot throe y.,ars of IRS (see point 4(C) duringbelow).
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* 	 sarly in 1978 three Ind-pvtident Am.erkan consultatit
 
were eitgngod by USMII to co:nduct the e-.?atlU'!qoqL in clove coiteulta
tiori uith officislti of the tw'o D.C.'". They were:
 

Clivet Gray, 	 F'eItow, Harvard tlnivorefty I"Istitute for 
inltarrationsl Dave 1opn1ut, foxi14wr director, 
IIIID Aidvilsory group, Govs.rorajnt of Inldonehia 

He'nry Combl~a, coitaultont, E9xpcrience, Inc., forwor1i 
irrigation enjinear, Soil Conervatici N~~v-1 
u.S. INepartmnrt of Atgrclturil, 

John Nl~ea,, 11,M). candidate In rurcit vo'niolog-1. Cornefll 
University, formier Lartfsjpt t1Lnix csutn 

-1 Ajricu IturA I Develormenttndon ii) 
cw,,inc LI. 

AccordirlF to tasrmnf oll. rpitrencc Peiroe' to between IISAID and 
raprtvvntstive9 of' ttIGGOl, the'overhll objective of 010c eValUAtioln 
-Wr'! "tono,u'zsn, (lIRI~) progroii to date in achieving: itrd s1tAttd'oals, 

an o rvnrortntnd ;innys nitJ rtans of enhancini1 its #&,Nctivetloa I,, 

4. Ph noerfl 

To fulfill their assignment the consultants were aked to 

A) To obosnryr, 10 suhprcejecto in the field, Jdiscuesing 
rroeno .chievyed, Problems onvtottilte red oxild futute proapects of the 
preng M $?ftt henalfittig forwifira, other lotal resiihrnta, provincial 
6n:d locol offtceR10 -id coaAultstnte worling in t, field or out of 
provc'v t t or kabup'atrnu (ditrcet) officeis; 

A) To discut's all' Losues concer4~tog IRS with 001 caid USISD 
of&cnc and conoultnote bapfidI n JakartA; 

C) To utilize th* Hld,we of, and vhafi- rulevanip guide 
tile' pr~ocarsing invi tinalymip oft dots collectAd unIvder rojr siveluation 
ourVnya of IRSg con~hitld a.opeitively durin3 1976-78 h7y; 

* 	 ~) Tho 1flEMCtotate G01terill of Wattr Pliomiarcov Develop
woent .1 21 pngd, 3*J,-in(onmatiost-bM4 qtasttunnaLre :omple1tcd by 

* 	 local ltr'iardon Sorkza *Mrflsls in reipzet of 5S5 ovbprojects, 
MVIAi-.1t,~ tech1,VCGa J aepoutS UC PrO~rQai rAtut in; 

http:MVIAi-.1t
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The'ib
Dire-ctornte-General
~.56..~ive,7Li-bit quie~ftnnuire OP~ Food Crops tvO SUrveyt,.3. 
 completed I-a~njy" ay.giu gu'cxte I , %auntP, 1tt 'rempct~of 517 oubp "i4,w~icentriting8O~io-o~~( f~ee~anj onChaftse" rd*ared t-e 7PS ifnPkemn -ton; andiodtdjleAJ Abort, Posay -lpcionn.11re ':ntst~re 'by tw.-Wpn :eaumsof irIui~va~. '~oity lc~ gri(Ltuatce 'working In -thEcuiure. Prrerritat, Agri-S~jZviceP to village offiia~ls, Lrrigatic-. eiader!In 54 locatioll, (20 of and farwnrNebrrn TrS sub~project"") in 10 ~iweifldtitutional te~qi'd urei~in. 'o-ktings of 1ocal L.rg~ Gyz'tems;
 

c)Survey Agro-FLncmi - fivemvtorw? 
repmrto nupp1l'tpS beselft,1 410j -,..~lQ( 

t-1 
fcmng IRS
nstiri

I :Aouflftttl prolsrmb in 71 subproject.-a in 18 ;' ticon; anid 
D) To ocnhult IRS r'ropram dcwianton,, the eigineoringrind agr(ittiral~ cnnuiltritta' rfap3rtm, andnoia.g. condnir rIattvobricultii, istatistic noul.rcesanrd Irr!gtlon sittf''~er - .,-)rnb!# In 

conoiulje;t [Vievei AIrrivedc it,*ndonegJq,
rms'airving 'thv'mgh the on Wcbruiry 1,first weal, of Junc. 111izlhj the firAt 21j montheof 1-t ainigiumni,. he violteec 
pevncr (son map) 32 irrfnr~tion oyatems I irz
15 -of tbhm IIRS nubprojects; participatedi in three Directorato (Gmeralof Food 
rtisvay~; took parL 

Crops rppioml worknhopn on Un67-uprjcIn a '48t!r ur'crs' senoiatio wiorkshop-%A saudited in preraration, f~e~~etn~ la Bali;*enc3~of the rnecond 1 cnalyof~eD.C. F ind (:-.op7 survey doscrLbvj abve 

Conultents Comba,q and
tompecivly, depnrring Indonesia 
Craw arriv.,r on Ar!*i1 4 and 6
 

m~onth they nmia on May 26. During the~.r firstone mitort fiadr 
trpR~to,Surmtra ond 4uaer. 

trip to Ueat' .1mvs~tnr tvo Pui-weok
 
vtnLtan3 m total. of
prjct, (plur 32 IRS3wua 1Yhunuoi" roject) in rseven p'vne 

Viao biulk of the nosltnmther ')iicteratea.General drift r0'ort ',c submitted to,of $%ter floao'irce b1velope.nt aind Foodh-d( 1;Ab/"#,' Crop@~-8 rpe1c eltdi4tLot-v; s-rcre dicoi~d at 
ioeaopq aind' recopmenlength in a mpatrinf,Deve1'pmwr, c4:.md bit Wotor Resoujrcebirietnrtonrertil 1r. tSuyono rinmiianattondo~d an tlliy' 24,o? :sioov nsi~ers

Silbe'reorA.., of tuid and 
of hipnstaff, n rtuprr#entrtivp of thaI-Irtor Con.ocvsttfoti (9)tre'oorP.te..Genorml. ofof USArt

rul*I11tti1j 394r thrtlsr,, cnultants.thlift Vw~tOil, t#'1 rop(ort was r'viee ""1 rompiet-r and 

0--0 

http:b1velope.nt
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scheduled for submlsunion in final form to interested parties in the 
* . 4 PX 41andIUSAID during -he~firnt week of Jlune. 

. .,: :. The euthorship of,substantive'portions of, the report is 
as oklys:SecionIlls PolicyConcluionei and RecotnmendationA -Cray. \with4 anssta'nce, by Duewel; j~ection, IV',Kconomic. Betnefit - Cost

~Analymis of'.Iriga i/Reklacmai Sederhana. - Gray;.Ietn V, Sociow 
ntitutional Evaluation of the Sfidehana .Program -*Duewal;- Section VIOEngincring EvaluaLion of, the Sederhana Programi - Gembalaand Section 

VI..TTraint .also y Ge..bala. Appeodices authored by individual
 
con'sulttants are so, idontif Le4.
 

Ac knoLe.d.eme nts .t 

Two Indonesian Government agencies provided major counterpart

support to the evaluation, both in Jakarta and in the course of the
consultants' field trite. These are the trectorate-Genetal of WaterResource Development, with speCific reference to the Directorate ofhrogramming (Direktorat Dins Program) at the center and the heads 
aind stsffs of the irrigation divisions'of the provincial Public 
Works Services in the field; and the Directorate-General of Food

Crops, wtth specific reference to the Sub-directorate of Soil and
Water Conservation, Directorate of Plant Protection, at the center,

4i1d units of this sub-dIrectorate in the provinctal agricultural
oervices in the field, The consultants are greatly obliged to the

beads and staff me.,bers of these agencies for the time hiich they
&pent accomrpanying mnmbers of the team and explats the complexities

of IRS to them, for concrete support in the form of data and other 
materials relating to IRS, and for logistical support in conveying

toam members to more thn 60 subproJects all over the country. A
special debt is acknowledged to Drs. P. Tambunan, senior economist,

Directorate of Programming, D.C. Water Resource Development, and 
to Ir. H. Sinulingg4, staff member, Sub-directorate of Soil and

Water Conservation, each of whom devoted the equivalent of many

man-days to guiding tie coneult4nts to an understanding of the reali
tips and issues of IRS, and coordinated much of thedats and logistical
support provided by their respective agencies.
 

The consultants also want to express their gratitude to
Ir. Suyono Sosrodarsono, Director General of Water Resources', f:.r.tvo opportunities to engage with him and his senior staff in a thorough
exchange of views on IRS as yell as to Hr. Sur;ardi, Director of Food
Crmps Protection for his kind assistance and to Ir. OtJe S.R.

Hrttamidjaja, Chief of the Sub-Directorate of Lmnd and Water Conservation,

for his active participation in the evaluation process, including re
p4ated fiold trips vJLh Consultant Dueel. 



Ft.aliy, the consultantus are tndebted to Uo/jilara for thisqTportunity to paticipate in an exrcfis that his turned out to be 
a stet iiofteelonl thalenge and .ll hpe#Ully in the future proveto be,of some benefit' to IndonesiaIs developient concerns. TheyaTe Srdteful to USAID a0 l"Mwole for itn stare of the logiAtigalauppo.t prmpided them duditig8 the study, and to individual'staff 
v.felbcv. for fr4uitul df ecues'n of keyexpreascg,t I:* 14r.'Thomo'lltblock , Lu,. Speal*gratiud6 te'USAWdirec"t'or, for,'' hree opportd
nitilas to, exchange VL'eve on 6itters of nubseance, and to Nr. W1LU mLaron, chief of USAID's Rui 1 ,l Dsvrlopment" 1)val'on' and hia staf fwhich baekstopped the evaluatLon, tcluditi 
parttcular~lt Mr.. David
Devio, w$io acted cA coordtntor for the exercise and provided
numetoux innights into tit 
iqsuev(eyed.
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SEOt2CN. 111 -,'CONCLUJI( iNIA)RECOMNENDATIONS . ' -. 

.1. ,Conclus ion of 1ofit-c st analysis 

, Prelitinary_,enefitcost analysis 'n Section 1I,. first on 
12,,ubpojects yielding Vefore-and-after data in the-Directorate 
Ceneral. of Food Cropi (Agricul Lure) survey c.ted in-'Sectio,L1I, then 
on revised itaret hectarqlaes for ;500-plua subprojqcts, applying nation
wide .average yield estimateo computed by the Central Bureau of, Statistics 

,(Tips),,'provides indicatorsithat ].RS i on its way towardcovering the 
ociol 6pporfunity cont's both of thie capital iivested In It, sssing 
a 15% Oisc.unt rate, and the labor engaged .n produc.ing ie on its, 
paddy edz,,sauing shadow wage rates ranging from Rp. 260 to Rp. 460 
($0.61-$1.11) per day. 

2. ros loan
 

The following sumary coments are offered in regard to progress 
achtve,d 4n meeting the three principal targets of A7'n first lon, to 
IRS: 

i) Increasing-rice production. As indicated,in Section III,
 
thol32 "maturt" subprojocts surveyed by Agriculture appear to have
 
increrhl;ed annual production ,o wet unhulled rice by between 37,000 
and 49,000,toins alreaIdy by th ."1,976/77 crop year., lh.is IS equivalent
 
to increased production of'22-29,00 tons of milled rice. Usin& nation
wide yield data the entire set of 517 subprojects surveyedo constituting
 
about: 90% of the subprojects,undertaken in the first three years of IRS,

offer promise of increasing wet paddy output by nearly,700,000 tone,
 
equivalent to about 400t000 tons ofmilled rice, from-project start to
 
completion.
 

it) fJcreasinRincomes of the.rural poor. As indicated-,in 
Noction JV,, thbe beroficiaric of the program arepeasant.farmers the, 
V!!4t m %.tty of, whom will cultivate leas than one hectare of IRS 

43, . "oo 80-907. of them fall into income -clssos below, the O5per 
capita level determined by All) as tbe pover y line. A large percentage
ef ben flciari s are farmers Ohose'sawaho, lie in the lover reaches of 
oxisting communal irrigation yoiems ald who therefore prior to IRSfaced 
water shortage in the dry season. With 80% of IRS projects located out
side Java, the proportion of landless laborurs in: tie subproject areas is 
Von, 01011--80% of subprojects covered intbe Agriculture survey reported 
few or no such individuals. ,7the socio-institutional analyais, indicaton,
thus that nu major income groups are being excluded fromtthe project for 
structural reason, 

http:0.61-$1.11


tii) ~~It eninm 001 tnittutional capacity to _mpleentRecent events suggest that the raIe oflexpnston hich lR.IRS IMo 
Beeed to be building as AID assistance for the program was Increased, wasin fact beyoud the capacity of the proyincial irrigation servicessupervise adequately, both as toto planning & design And to construction.Thus, according to figuras supplied'by the Directorate General of Water
ftasource, Development (hereafter DLt, Jon. Pengeiran),h:ctACeA$e of major works coipletn4 durig 1976/77 ves 

the target 
the saw* as that
for 1975/76 (about 49,00 ha.), uhileduring 1977/78 it declined 

jra tially to about 21,000 ha, as execution of many subprnjecte was
stretehed "out over longer periods than ortginally planned,the 1ritpation Service was aubjected 
KUanvhil. 

to incretasing pressurefrom local
popvtlJna and govern ent bodies to conduct repairs or extend maincaoes! in earlier-year subprotecte that were rot meetina their0)bJecttvA.nl: be-ice the 95,000 ha. 'Improvement" category cwraring 757.of the Pubprojecca included, in tho 1978/79 program. 

Cleerly th- provincial services are facing considerable3tresas In reviewing contract desigpq to nsure their adequacy to site
conditionA while at toe sam time Iceeping on ntop the building contractors. Still, it was the 6onsultants' impression in the course of field
vtiitt to 'core than 60 subprojects to te;t provinces that for the moat
parr the cervices are responditig to this stress and that the manifold
increase in mn-years of experience accumulated since the
by provincial office staffs, start of'IRS
the kabupaten section chiefs. and the field
supervisors on irrigation works, to beginnin% to show via better judgmentns to what in and is not feasible.
 

•com their perspective of two ypare of experience in thefield the AID-financed engineeringconsultanta, pruvided tirotigh acontract with IECO, repotc positive changes both in general staff
 
,, capability and in receptivity to the expatriate engineers' rcom.end.
ttmns an subproiect planning and design, 
The enhanced interest in
integrating thr consultants into the irrigation services' provincial
structure (see Soction 6.1 below) is
as moch a sign of increasing
obsorpts capacity as it is of recognition of Nie services ownwcaknesses. In some provinces lying onthe outer fringes
"regtions"thich the of the
foreign consultants are assigned to serve, ,the ovaluation team heard what appeared to be sinccre complaints about the
brevity of their periodtc visits.
 

It has proven unexpectedly difficult to secure data from
Dit. Jen. Pangairan's Jakarta headquarters about numbers of staff assigned
to IReactivity in the provincifl mrvip.q, and the increase thereinsince the start of IRS. 
 Data were still being nought at the time this 

http:0)bJecttvA.nl
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report was, due. 

Turning to the agricultural side, once again there are ,
 
i cpdv.ons of a growihg awareuess in rite provincial services of
 
Agriculture's Important role in assisting the farmers, individually
 
and t:hrough water users' associations, to make optimum use of new
 
irrigation water supplies., In most provinces agricultural staff have
 
prepared tertiary layouts fora subset of projects and Ot the very 
least hold initial discussions with farmers about installin them. 
Like their lECO Counterparts in the irrigation services the SINOTECIH 
advisors in Agriculture cite concrete evidence of enhanced capacity
 
of their counterparts. It is clear that in a number of locations 
Junior agricultural stnff have given substantial amounts of tinte that 
can exclusively be devoted to Sederhana related activities.
 

The delay in achieving targets regarding institutional
 
formation and the implementation of tertiary development activities
 
should in part be understood as reflecting these staffing problems.
 
In contrast to Dit. Jen Pengairan which has been involved with the 
Project for over 4 years, Agriculture's direct involvement has been
 
limited to two years. An important factor In Initial delays, was the 
fact that the construction on major works was sometimes incomplete' 

"delayed or beset with technical deficiencies. Noreover, the carrying 
out of land development and construction activities at the farm level is 
a more labor Intensive process, involving consultation with farmers. 
In this regard, while the delay In agricultural follow-up may have 
nlowed the pace of improvements inwater management, ithas not forestalled 
the realizalt.on of substantial benefits from IRS by farmers uping tra
ditional methods to put the water to use. 

It appears that U$AID expectations with respect to the
 
development of formal institutional capability for operation and
 
maintenance, whether on the part of the provincial irrigation services,
 
water users' associations, or some other agency, have also not been
 
nrI:. It was explained to the team by none other than the Director 
Coneral hiw'elf that any expenditure by his organization on O&M of IRS 
projects now must be funded within the framework of new project expendi
ture. Thus, a significant share of the 95,000 ha. of "improvements" 
on old schemes included in the 1978/79 capital budget should more 
correctly be regarded as maintenance and repair, and should id theory
be covered out of current revenues of the subprojects in question. 

Nevertheless, the absence thus far of any special provision 
t.r Aof IRS subprojects iti Dit. Jen Pengairan's financial system, 
on tik whole has not prevented these projects from being maintained-
where technically and financially feasible--by the communities involved.

'Lac , of ONJ! by the local irrigation service provideo incentives for 

http:realizalt.on
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on 8e1s8 community initiative which has characterized village system

throughout Indonesitahistorically. Pie results may not be as elegant
 
as aiwestern irrigationr engineer would want to 
see in his own country,
but- the system,may be thes~iore economic preciiicly for that reason,

Where it-Would undqubtedly mke sense to institutignalize 

so e-wcpacityfor O&M isin, regard tomajor works, notably thope hose
constriction. and repair involves the use of masonry and cement.', "1n,
 
soe16cationa visited and. studied, imperfections or detorlora ton in
exiAttns'structures had complicated maintenance and water delive
at eastltemporarily. 

. , 

r, 

3. "jmzrovin current procedures of project ium'lementation, snd 
follow-u,
 

i) Eeedback on.major, works design. The evaluation team has
reached, the conclusion,. based,on discussLons with proin'c4I irrigation

officials and, engineering advisors, that perhaps the greatest single

improvement inthe prepqration of major works 
 could be achieved, by
requiring design contractors to return to the field with prieliminary

lsynuts and finalize these in their home offices qonly, after consultation 
An-jitu with-local engineering staff. In many cases this implies, raising
the'deoign allocation per hectare above, the preset Rp. 7,O0,,bt 'the
additional expenditure should have an enormous ,pay -off by way-of.isaving
staff time now devoted to. correcting the, contractors Imistakes not 
to mention improving the efficiency of structures and cha6iiel., 

i) OperatO.n and HAintenance. Recogntz!jg that It I, desirable 
to leave responsibility for a major share of O& fn the hands o( localcommunities, we novertheles feel ,that Dit. Jen.,.PebaIran should insti
tutionalize a capability for rouktine handling of-irtintenanc and repair
of major works.- Thio would be designed to enable the provincial Irriga
tion service to respond quickly to situations beyond the icontrol of the 
farmers, in lieu of having to wait to include a subprojeot in the ensuing
year's DIP (Dafter Isian Proyek or-project funding document). The team
recommends that a general provision for O&H designed to enable a pro
vincial irrigation service to mve rapidly on emergency repairs of,
major orks on IHS subproject$ (perhaps catering jointly to similar 
needs on 'edano/Keeil And other types of projects as yet lacking
flexible arrangements for ouch work) be Institutod on a trial basis
 
In at least one province during the next fiscal year.
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i) )bni orin..nd evaluation. The evaluation team wasoc: ritd .to,earn that Survey Agro-Ekonomi'samnitoring program.

of Irrigatio sohemes tiad been 
discontinued before it. had yet reachedthe nte~eof yield.ingreults by way of before-and-after comparisons.* cv feel that 'such work hould continue under the auspices of onegovernmnt' agency or another, on the basi.s of returit viditsatoprojects subfor which a good deal of baseline data have now been assembled.SAB's contribution could be improved by focussing their data collection
 
on aimall range of parameters that 
serve as the prJmary indicators
subproject success or failure, first and foremst of these being 

of 

in the changeannual gross croppel ioctareage u sawab land. Through a scientificsinI1pling procedure ,A. could, fill, the present Lap In reliable data ontht. key measure. We understand that BAFPENASVh taken the positionthat it is up to Agriculture rather than rengairan to sponnor such
 survey $itivlty. Accodingly :we recommend thateither Dit. 
 Jen Peagairanor ISA.) pursue thin matter with the Directorate General of Food Crops,in order to prevent a lengthy hiatus in the rollection of ,ample survey
data.
 

4. Future IRS invasLpent .p)iy 

hvo 
i) SubR!:2jct selection procedures, Mich thought and effortgene into establishing the current computerized system, and theconti.nuo,a evolution of procedures appears to have ledto a steady
Itprovotieut in subproject selection. 
All agree that there Is stillroom for improvement. In some provinces visited by the consultants
Agriculture officials have a largely passive role in the process,
although In principle an activa input from Agriculture is indispensable.


'neconsultants suggest that Dir. Jon. Pengdiran should encourage an
expanded role for the SAPPEDA 
 (Provincial l)evelopmenc Planing"Agoncies)
as a coordlnnting argency between Pengairan, local government, theDirectorate Ceneral of Food Crops and other agencies interested in the location
of 7RS subprojects. Idenlly, no proposed location should,be acceptedfor consideration by Dit, Jon Poneafran/Jnaorta until the BAPPEDA certifies

that the necessary local consultation has taken place.
 

71te consultante alto feel that the compliteried questionnaire
for proj(-:tiselection (latest revision) has become unwieldly soliciting

respondentis' impression of a whole rango of socio-oconomic variables
where the lack of data is such that a comparison of answers amonp. subpiojectn &ni provinces in more likely to mislead than to promoLe rational nlection. The cotiutitants feel that a revamping ani sipli
fication of the !ietilonnaire Ja called for. 



.i) Subproect selecton criteria... The team agrees with the
basic benefit'€oat approach undrying the current aelectitn criteria,howevr i'4dhoUld b 'pliedItlbY.d such a way as fO'6-llow benefits perceivederent populatIoi1 groups towelgII s increasing according to 
be weighted dIfferentiAl'y, the.the relative degre'e of 9deirivatin ,currently faced .oco-eonmic 

,igh 
by a given group , It should be noted 'that.
 ng of benefits to give preference toractivities tafvingpoor
and/or. toolatcd classes of society is supported bycofeitheory., mod'ern benefit .Adoption of such a weighting procedure implie- ,de
f ro.- the ,farmr emphasis given ia
 

•produccion in IRS subproj°ect Selecti;on_ '[,dngof rice. Followit that' emphasis IRS tendd lot Q 0.a~rcations Ofth pro-rexiating. comuuniV irriation systems.wve understand Now, however,that tho goals of iocial' justice and regtonal equity.in.growthl'ill-,rnceive greater emphasis in lepelita 1IX,
,1979o This 
 impliesa, corroopondtng change starting Inin emphasis VoR., selection. 
p, rae There isa need to develop special selection criterlia Appropriate to different classes of subproject investments: (a)extensionof exiating subproject areas, (b)improvement of old projectsfunctioning properly, not yet(c) continuation of uncompleted projects fromthe year Innediately preceding, and (d) now subprojeca. j r 

M.iY) Su lamental inves 
 ntin existi n ,RS subrol ctareas.
 
a. 
 I..foduction.
Itwas indica~ed earlier that IRS already
appoeas to be giving a favorable return on investment prior to therealiza#on of subst:anL al additional public investment Intertiry/
quarternary network development, and-cba.ing and s.vah-format 
 y/n.
e.e.eve that additional Inveatments inIRS s'bproject areas should
not be 
 ectated by an imperative'to bring all the initial target hta esge it'€o.:production within X number of years, Iiae. exork of e .. ,i_,'tcomplete tar-laryAuaterenary delivery netork. In"ords,. o therexecution-of uh investment 

e"aenv~pl condition for. making each 
should not be regarded as i

IRS subproject "functionai". 
Ininnny areas the data available on'vater discharge
and efficiency of conveyance are too uncertain to guarantee the fssibility of Irrigating tho rul1 

. stated target hectareage fro themajgrwor 
 Initially plannedt. 
 1An other areas th
and :tl. availability of manpower c of land.!clearipXto work additional seva . within 0''.&ionperiod of time are uncertain,
 

,",
.... We therefore recomend thaatapproach should be an incremebta ltaken in planning such investmentsa. At 
.cos9 

each point 
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in time only those Investnents should be undertaken that will generate 
.suf clent additional not benefits, compared with the situatlon that 
W'O' d prevaildin their absence orunder some alternative arrangeent, 
to enspre aipositivo Net Present Value at the prevailing soiA'l op
ppornity coat of capital (say l5/).As suggested above, these benefit 
-cost.calculations,tooshould take Into account approprIate income 

''weightsfor disadvantaged and isolated groups In society.
 

b. Land-Clearin,. Specially with regard to land-clearing,
 
direct government intervention in a subproject area should proceed
 
only following careful invesLigation,of the question as to why the,
 
local population.has not previot.ly felt a need to bring the area at
 
least under dry-land cultivation, not to mention rainfed sawah. Wte
 
question whether in most IRS subprojects with uncleared land included
 
in the targot hectareage a justification exists for undertaking meche
nized 1,ad-clearing. We suggest that any government intervention in
 
this area should be restricted initially to a pilot approach, aimed
 
at experimenting with, and establishing the cost parameters associated
 
with, a series of alternative techniques. (Note: Selection of an
 
area for Transmigrant seIttlement increases the likelihood that govern
ment intervention in land-clearing will give a more favorable return
 
than other alternatives.)
 

C. Sawah trmaTio. With regard to aawah-formation we
 
suggest that any program of capital assistance from government should
 
take note of the fact that in many IRS subprojects farmers are already
 
shapig,swahs with their own reaources, group of farm families helping
 
out successively on each other.s plots. In areas where sawah-formation
 
has apParently been delayed notwithstanding the delivery of irrigation
 
water, the causes for this delay should be examined and means sought
 
to remove obstacles to the farmers' own initiative. For example, in
 
craes hare questions of land tenure create a bottleneck, the local
 
goverpment authorities and Dit. Jon. Agraria should be pressed to 
give priority to land titling or some intermediate measure that will 
give farmers adequate ocurity for their investments. If the delay 
is attributable to the fact that the local population prefers Eo stick 
with alternative means of livelihood, and apparently considers the
 
oportunity cost of sawah formation to be too high, evidence should
 
1' sought as to whether manpower will be available to farm the sawahs 
once they are formed. (Ihe Survey Agro I onomi reports testify to 
cases whore prepared sawahs have returned to buuh notwithstanding the
 
availability of water, essentially because of the high opportunity cost
 
of the labor required to farm them.Tn thesecases plantation crops


* ypically presentod a more attractive source of livelihood to the people.) 

L4.
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tBpefoe proulgating P broad prosrmm of assiet'ance for•avwuh - rmatj thegovinmet ahouldthat , onaider carefully the possibilityb6'stantiai number of farmers who would QtheiliSe fori "svahsw
with th±i 6in reourceswill ,not'alt back and ''i' until the govern
ment ulctstanccomes throi:gh. 
 Wthoutadequate follew-up lntjerms
of ioncreteasaistance' such a 
polic mt conceivably slow downth
overall rate of saah-formaeion, rather thai accelerate it an Intended.
%reover, 
the creation of'potential dependency rolationships Is obvious. 

- d. TetlxyQ torfli~' uve1l2 Finally,' with regard
to tertiaryf4uaternary .diatributionietworks, it.should be, kept"mind that if"Indonesia has already,4ttained hiher national average riceyeilds-'than htlippines (re, FAOMonthly 0u6einio Ar ultural .. ... an..
St.atisics, 
NOv. 1975), wihile rowing-ithoi,' the,benefit of such systems. wost of her riceTertiary/quato.ary Oystshdoud be-viewed Ino as an essential -link in the chain of Investments
 
reqired to' yield ta favorable re'turn on the Coat of
bol, rather'abf IRS major works,an opportuiity for additional- Investment 'aied'at further
 ,.pandin"irrigated ara bymakinghIctaroases, as well an 

limited water suppl~esc , rlargerenhancing yields by facilitating improvedmntanagement and creating a watercorrosponding 'stfmulus to increase the useof modern inputs. Our own observations in the field tndlcate that
many IR0 subprojects offer attractive opportunities for public and
privato (t-he faers') iivestment in this respect, but it should notbe assumedthat such will be the case in evory subproject 4n the inmediatefuture. Thus, for example, evidence 
the deogree of Incline 

should be gathered with respect toat which the additional .higbei- yields associated with 
cost of canals offsetsImproved water mansgement, and' the,-area' fob completion of targetdeliveyy tnetjorks should be recalculaed" to'eliminate such areas., .
 

- The recent govornmntn 
 decision to transfer responsibility f6t-design and constructlon of tertlary/quaternaryIR systems onsubprojects to the Directorate General of Water Recurce D..evelopment(Dit.'Jen. l'engairan) poses both ah opportunity and a danger
opportunity 'inthe sense thattDit. Jan. Pangoiran has a 
:an 

higher
domonstrat6d capacity than the birectorate Generals'of Food Crops (Agriculture) to implewont works on the ground, but a 
danger in the sense
thatl)it. Jon; Pengsairn, has less capability than;'Agriculture
"omprehnd tolocal f aming sysievis and 'determine hownetwork to, lay ou eachwith the maxilfimu 
 poiltlve and minimum disruptive Impact.Based on experience in the exocution of lRgmajoi works (meothe consultant see a abova),likelihood thai design of the tertiary/quaternarysystems vill b© assigned to contractors working under budget constraintsthat deprive them of the opportunity to develop their lAy-out inclosecongultation with the local population and Agriculture officiels. Theresult is likely tu ue a set of designs not adequately fitted to local 



ftrmin systems and land ownership, whose imposition will face,L< 
resistence from the local poptilation. The consultants urge thntk 

eDit. 'Jen. l'1ngairan s design contractors be required.to review 
their preliminary lay outa in the field, and obtain formal 
clearaties of local village chiefs and Agriculture staff before 
finalizing the designs in their home offices. Budgets for design 
work should include liberal provision for such consultation, 
otherwise fnr larger ' sums'are likely to be wasted.,
 

ed . The policy of complete subsidization of the construc
tion and completion of tertiary layoucs also raises some questions.
 
It leaves out the possibility 6f voluntary-contributions of lAbor
 
from farmers, and tens to establish the principle of reimbursement
 
for any activity taken. Senior Department of Agriculture policy

makers also have exprlessed conccrn about the tendency for the
 
government to assume too much of the costs'of such activities.
 
Doing so may dampen future conmunity responsibility for O&. Such 
policies in large part are based on analysis of major lowland 
systems which have different organizational parameters in comparison 
with moset IRS locales, and which haveless demonstrated capacity to
 
undertake ongoing O&M. Future evaluation of such policies'In the 
Gederhana context would be appropriate, leaving open the possibility

of modified approaches tailored more to IRS com unity capacities and 
needn.
 

5. Staff Development.
 

The consultants were impressed by the detailed evaluation 
which several provincial irrigation chiefs were able to provide 
concerning the adequacy of the pro-service education and In-service 
training obtained by different levels of their staff, These officials 
gave specific recomnendationo for lengthening the periods of training 
provided by the Directorate-Coneral's training institutions and for 
strengthening various components of different courso curricula. The 
conaultante feel that thcae recenmmndatfons add up to a need for an 
expanded training investment, At the timne of comptetion of this 
report we were still receiving date needed to draw up a comprehensive 
training proposal.
 

6. Princtples of .ukure U§AID .e.ltanci.. 

Thi consultants fool that USAID hoi's already iwde a 
ronetructive contribution to the IRS program, primarily by virtue 
of tHe technical assistance it fai financed, since there is no 
evidence that the expectation of receiving Its capital assistance, 
of which none has beanwdisbursed thus for, ha# so far affected the 
program's scale or content. ITey regard it an important to distingutets 

http:required.to


between the priority attached to a particular activity associated
 
with the program, and.the possibilitles for AID.lOan assistance for
 
that:activity.. For instance, a potential problem arisee in the
 
case of institutional.development--speclfiletly as it concerns water
 
users' associations. Support for theformation of waterusers'
 
associations-it a high priority activity of the greatest social
 
importgnce, and one in which the esanmrkIng of external finahcial
Ahhisto'ncelmay,1provide usiful Incentives 'for Internal activity.'
The procedureal constraints within which AID operates, however, 
may pose some difficulties inallocating capital assistance to this 
project activity. Essentially, AID usually attributes Its inioney

to end-uses,that can be followed concretely by its auditors,. The
 
question of how effeqtvelya specific water user's association ts

.ftnptIoting,iq,*a difficul'tmatter for auditors to puruep if'that 
were to be amasurement.'Critoe.. ,On.the other hand, support for 
the extension and trainingaaefivitien'aasiociated with forming and 
upgrading thecapacityof local -as sociationa would seem to be a 
worthy undertaking,, It,is hoped, therefore, that some meanf may

be found to accomodate this objective.
 

i)iTechnicalasaistance 'S 

Engineering. The evaluation team saw indications in
 
the field that the contributions of the ICO/Sinoto9h engineering

consultants to project design and execution are becoming increasingly
valued by their Dit. Jon. Pengairan counterparts, In consul-tation
 
with USAID it has now been tentatively agreed that this assistance
 
be expanded and reorganized in such a way as to amalgamate itmrs 
effectively into the Directorate General's own structure. 
Our team
 
supports this request, and offers tvo additional points to be taken
 
into account in programing the assistance in futurs " .,
 

1. It is imperative that the engineers to be.

stationed,in Indonesia acquire a 
working knowledge of the Indonesian
 
language be.fore they arrive in the country. This matter ic too
 
IMprtant 'to be.left to individual preference, or to be handled via
parttime or afterbours lessons while the individual works on
another assignment'. We recomaend that USAID and the contractor 
accept the principle that substantial resources have to be allocated
 
to language instructin, Including the candidatets full salary while
 
he under~oas a full-time course of Instruction lasting not less
 
than, and possibly longer than, two months, Before being finally
clenredrto come to Indonesia each candidate should have to attain
 
an acceptable score on a language test administered by an independent 
body. A systm of financial incontives and penalties should be 
established to ensure that both the candidate atid his employer are
motivate4 to have hiU4 complate- the language coutse successfully.
Likewise, resident consultants -would be expected to undertake such
training, to the degree feasible, to bring language skills up to par. 
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requi, 2. The contractor's present terms of'referencerequ:c its staff to inspect completed subproJects and certify
vneotrr 
notLetter rquic they meet reasonable utandards 
An AID Implementation

alon ,each 

that It receive acopy of the engineer's certificaton
.ith 
 piicaton for.reimbursampnt in respect of a
subproject. 
D the engineerscertifying projects on benalf of 
are placed in a position of 

expressed a wish to 
USAID. To the Evaluation teem they

severed, 
have this link between themselvesand Ufeelin hAIDtht amt


detract: from the ti.. 
ongother things the current procedure

st... they can devote to assisting In earlier
of aubproject implomentation (i.e. it diverts stafffrom.i h resourcesher-priority "preventive"
Our team feels work to "curative" activity.)that the requirementcontra.tor In also puts the engineeringa delicate position half-way between,the respective..ue roles... ondof lender and 

two lients Inen~mneer~i, ..
ra 
 bortrowerg and thus hampers the
engi.eers' Integration Into the Dit. 
r a t s s th 

We ion.Penge.-an organization.propose that the cartification role beterms of reference, and 
droppoi from thecontractor s 

11Y resident direct 
that USAID accept a corresponding burden on ,hireO staffit considers necessary 

to carry out whatever degree of inspectionto ensure thait subprojects acceptedrefmbursement forwilt stand uproinummendstion on 
to scrutiny by AID auditors. If ourAID reimbursement procedures(see below)the additional staff burden will be to accepted,less than would be the case undercurrent procedures. 

r 1uu. As in the caseconsultants heard generally favorable reports in 
the field concerning
 
of the ICO engineers the 

the contribution of the Sinotech staff assisting the Land andConservation subdiroctorate Water 
There yas of the Directorate General of Foodsome concern expressed, however, about Crops.
of come the lack of integratlon 
problems. 

of the technical staff--in part staming from coinunicotionAs in the case of Engineers,sh,,,Jld be required to reach resident and Prospective staffan Indonesian langualg,s'rrtcient to proficiency levelparticipate in situations where the usae of onglish,ot an option. is 

utility of short-tamSome major questions were raised by Indonesians about the
consultancy assignment#.

Aeod 1hey also noted thefor greater attention and sensitivity to eniskinS communitorganizational modes. The tioden ybeen push 

of the outside consultants hasto an ideallsed version of organixotion not alwaysaccord with Indonian realitlOsl The in 
probably be phased short-term consultancie shoulddown. Sinotech staff members thmselves believethat the agency could profitably use

however staff members 
someagronomistl, technical lssitanco fromof the subdirectorat, htvo indicated 

++ I +" + + r +
... 




21
 

. to. the evaluation team that they do not see the need for suchAilvitonce 4u1 do not expect to, requesc it. Indications are,hqgsver,, that Sinotech vil be' asked to provide another technicianto~vork In the. Central Region, considering that the tem managernov assigned here is alone and has to devote much of his tinie 'tf.adsnLstrative duties.
 

a _ . S. Te coneultantV feel that far too svuflportion of the technical assistance provided thus far hai been'devoted to strensthening the training institutiono involvedon 1?6ththe ienineering and agricultur~l sides %f19 , including preparationof eoehonsive proposals for lengthening and upgrading the curriculaof vepral of the coures 'currently offered.
next We recomend that thephase of USAID assitance provide for a full-tme training adviserwith ipertise both In the field of technical education itself and inestimAting requirements for and programing expansion of this sector.One of hi tasks should be to prepare case studias based on IRSexperience,for use as teaching materlals, consonant wih the guidedselfntaohing approacth, in the tralning Inseltutions involved underboth Dit. Jon, Penairan and the Departewnt o Agriculturi. Departingand resident IECO and Binotech advisers might be brought back onshortterum consultancy visits'to contribute to this process of case 

. studyprepsration. 

of th Iggisnsa. Preliminary Indications from someInvolved Indonesianparties is that there might be a usefulrole that could be uxeiLso4. ecooitn,. by a rural sociologist and anThi's would :be to work L on f" 1-time basiiyL agricultural~oamn
* to work on a tulite bau rith governmentoffiial
cocond wth1) institutional development of Irrigationwater me n and 2) SOCia-sconoiiimon ioring of: bthIkRS and theNedfug/Keeil

Assistence 
(Memo -and small-scale)",irrigation loelopoint'pr~grsm.tn the second categovy would enhanco thejovernenet sc'patty to provide data needed to 4uprt future applicatioo., forforeign 4pistancet, amon other objectives. Vcperiencs heretoforewith a succesliOn of brief consUltaney visits, including that of thepresent evaluation teut Suggests that this ts an inadequate approachto the task of helping to mnitor such a complex detlopment activity 

diIRS,
 

Indonksla At the same ti.e itis tup toto deci whether such asatanc the Oovermentloflould be useful, end nooutsiders snhO,Uld try to cajole the Oovernment tntokcecepting it,it theGoverment agreesvith thook proposals, the three fulltimeadvisers concerned with training, ins titutional developmnt 0fIrrikAtion water mansementand socio-teonomit mnitorin might beOrbvLdad as a team by a contractor separate from those nov providingaa8istanee on the technical side, atthough atternative options,should also be explored. 
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i). .u ribursen ocdures.
 

The consultants agree with views expressedon boththe'$ovornment and AID sides that current reimbursement procedures
are so'cumbersome as to. impose a high opportunity cost in'terms
of scarce administrative-and technical talent that has to be devoted,to their iwplementation At the same time it is not clear that anycorresponding social benefit flows from the current systemo
Pongaian's deisions to return, In 1978/79, 
Dit. Jen.
 

o half of the projects
from' RS's first three rears and conduct "mopping-up" operationq.
cloarly results from prussure by local populations government
abthOritiesp irrigation officials and other government personnel to
4d&lir the promired water to the $awabs. It isnot clear that USAID
reluctance to approve certain subprojects for reimbursement has hada-constructivie impact on program implementation apart from those
t,'ees urea. 

By way of simplifying the reimbursement procedures,we propose that AID capital an'istance be attributed to a sub-set
of projects involving less complex technical problems, easier 'access
by AID staff for inspection purposes, apd/or relatively large investments,
with a view to accelerating the process of drawin 
down/attributing
nthe
AID funds. 
This might be accomplished by targeting AID capitalassitance for major torks construction on the basis of coverng, say,65% of the cost of tmo-thirds of the subprojects, rather than thecurrent intended 421A of capital costs of all subproJects. 

Agein, it is important to note that the question of
how AID's assistance is attributed is entirely distinct from that of
what apecific subprojects are actually carried out. 
The fact that
it is administratively-simpler to attribute AID mney to subprojects
mae!;rm the conditions listed above need in 
no way lessen the chances
of 1'l.usion in IRS of subprojects alimed at raising the living standardsof r-,vulations in remote mountainous areas. 

*e 
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SECTION JV
 
'ECOINOMIC 
BENEFIT-COST ANALYSTS OF IRIGAST/REKLAMASI
 

A. 	Generat
 

" 
the 	IRS Prog~ram as wbMoti"cf nThe only data.-avatiliblea on a comprehensivebaea acrossc o se c'ncern ng economic bonef toalrelay registered -by' It ard thoseootained from theiDirectoratee G of 	Food. Crops-neral 	 (hersinfter refer edas 	Agriculture) suryey carried out in 1977 to 
rte cted in5ect(On I 'above. 9c onomic" parameters are als0 tecordeda 	 ineor ti of five studies prepared Iy the Survey Agro-Ekonoml
on 	behalf of the Directorate General of Water Resourci.
Davelopmnnt.


SA" 	
Tho provinces and aubprojects coverd'by the
o.rvys are listed In Appendix Table 11 A-. 
 In general,
apart froeftanme discussion of the progress of executlon of
zubproj'O.t vorks, together with problems encountered In
executirp thA shemegand farmers# attitudes toward*, theSAE
nvjdies S not Go beyond baseine surveys of the project
locationn, eiiod
on 	secondary nources ait the kecamwatn lerel.
and,,iiiterliftrs with randomly selected samples of participating
farmora. 
 One of the five repodrts goes so far as to compare
groca and not production end income on a per hectare basis
over t*o successive semiannual periods, but the relationship
to 	the 
tlmng of subproject eLfectiveness is not Indicated and
th3 colpadson is most probably determined largely by seasonAl


factora.
 
In cohnsdering economic benefits it is logical to beginwith tho prngra m' effectivenees or otherwise In deliveringvater, o tI -famners look at the extent towhich It hasbrought aboat more Intensive land use, and finally attempt
to Me$sure its impact on agricultural production and farm
 

Incomes,
 

I1.	Delivery of LrrUation water 

Ariculture, survey enumerators, mainly extension(P-L's) assigned to 	 agentsth 	 relevant areas, reported that Inout 	of 517 subprojects covered by the survey Roma 
31 

were 	 farmersalready veceiving wter from the scheme. In 35 cae
(7%) the enumerators didnot supply thin datum;in 171 casesthey Indicated no farmers were rectvIng water from theaubproject. 
 Tifwe ignore the missing cases, the survey 

the rnre~l: on -"T6 ionpof these issues is to be found intht 	4th round of SAE's evaluat-on vork,
StXrvcy
Iopob)A"-. o.ran # No. 	01 /78IL, Tr--ns ated-xtvActa
nre 	reprodued as Appendix It A-2. 
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indi eited that 65n. of the subp-ojwcts were alretidy ,upplyng, 
not. About 257 supplied wrterirrigation water, nnd 357, Yere 

to between 1 and 0. , of the, farrmerq in the relevnnt nren 

and 40% o! he {-rmorn'. 

tlhi t.mv of the 171 subprojectsit ;hould be notWed 
rep, rted a:q not yet Functioni"rg ',,err served by pre-oxist-i ng 

,yq ,,ems nnd were tlW refore not entir,,lyV ilag', i rrign. ion 
cumpletion of the rtelevant

wit-hout watr pend(i g suc e, ; fC l 

subqat of the 171 comprised roclamnaionIS qchrr.n Another 
pr'oct,. for which th, quostIon of ranter del very is not 

rlr, ovant . The annswer to thi ou'uesitn" in the cases o" the 

30 ndd roe1lamnt ion prooct: i ndicat,, qome cnnfuqinn on he 

pant of the onumrarntar. Some IeMt the "-pestion bank, 
itn; the cnse olf one Southolh nn',wered "0%", Inld 

Ke!J1 mn' tan project vi t-ed by L.,,, of the consiultnnts where 

colt ivat ion nlrea.ly undorny a';na result of the qubproject 

1n,.,oring the ,:ter lovol. 

IRS has readyAnother index oF th, o- nt to which 
wnar or i ; provided by the enumeratorsdelive red irrigat 

respon'oq to a nu,; t ion con(ernin.ig farmors' t tttudes toward 

the witer supply ,iL nat iofn, given in Table II-1: 

Table I I -1 

Farmers ' t titude; to-.'r., d .1o.. at n water r;tply. 

Ppicentage oF r rt j,u,; nu,.pr,) octs whose enume
rWtorn clna: fi d "m," Fei omrs iv; con0dering
 
the present , r " ,,p ly , cowpare w ith the
 

si.t nt ion ,ofor, th; l!t ,roject,er te 


o,f 517 cnaeo. 
Alout Somewha,t Much not responding 

Worse the snmp bet tor better to this nuestion 

Rniny 
Seaion 8 4,4 1l 19 

Dry 
22
Season In 45 40 6 


C. Intensi fici'tion of land Use 

to the rtion of lind use the enumeratorsTurning 
wro nqod to e,'.t nte hectirengvs In vnrious one (ntegories 

http:con(ernin.ig
http:nlrea.ly
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(1) before the subiproject ,(2) nit thv- timp oF~t-h.f r.urvey('~C. OV.- , 1977) . Ind (13) aiccordingcomplotion. Th coordinnt-ing 
to Pi,1n aft(.r project

officco in the DIrect ornteGonprnt of iF,od Crops' (Subd I rec toral:P of 1--ind ondConqerv'n in) hasi Wateren'jeavor(.d o correcr.9 rwunher thelcP Fig,,res Forof di-rcrpAnciesr '-'hch flppeored in I-he COUrs of 

T'ible 11-2 shor7 chtiuge,
occurrlrg uip 

i Inbnd tiqe cntegorles
t-o Lhe rime of the survey nis CenuInted by
Agri cii ture. 

Cur~ent bI.,d use i 516 IRS subprojects
nccod~, toA&rIculture ;urv(-y 

Trrignted swqnhu --ta L;wnhNo. of -c roap ryear RA 111 fed Atul cropped-- one Two -To Lal. sq4.i11 -l -, h h a.*% 

1. At time of 
'ilr'y(Oct.
N.19 77 ) 

-

40 14 74 16 )in 144 

hv-forv elch 

3.C~g:+)()- 19 -4-18 -11 4-7 +(*
 
STotqli f11-pai of s 
 ~ip 1 -c ropord I rrijgnt ed 'ind m ii fed 5.1t711harea 12xoFf- O)uI I ''ro3ped swl-'II. 

V.Cros' (if ',mi1q I r-ro ivcrT( oFr-om dryl nir cr-ops, for 

*1 1-1w.;i,o f iI rati ion, Iin r nndoi~ rn!rpl v )F 1 1% or the 
detect!(r obv'I(I-0115 d 5'repnc1 es 

tO harvv iricrl 'eJrIup 
MyteLin~oFth-mv'no rnentisrill f io- 7-'.pousih, tit '.' for Che r-;ornTr-r, 1-.!l 1,:of 1her'hpra on Ihe -hnulIdor.s!, -'r-t-orr, occ'lrrpo ith! i f ran-;fv'rlnfd, t -) t-,-, cod")P '01(-(n' 'Indj crilrd-ptitirf) I tIlg 
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The table suggests that, within abnut 3k years from the
 
offictc, 
 start of the program, *nd of coursel a tmuch-shorter
 
rpnc 'of t~fc finlnloi.ng completion of the 'first projcts,
IRS 4'induccdnan expansion of 18 000 ha., In .rrigated 1MwAUh. 
of 04,li) abiut 6~%1r~presented upgrAdIng of pro-eXisting,
rnnfced saT&wh and 40% represented .,conversion of nnn-sawah
land,. Cinsidering changes In cropping ntennity the daita 
show the programp to h~vq.expnnded gross cropped;hectnreage

by t6,0 por ennum 1,000 - 1.1,000),
OOha. (-19,000 x 2 

'
less oine area converted from dry land crops.' The data do 
not p.rmit a breakdown of the 7,000 ha. of new sawah by
previous condition, Le, dry arable, cleared but n"t"cropped.
foresnt. or rwtnnrnpe. 

1t is not possible to attach a confidence Interval to
the eertte. in Table 11-2. The consultants' field visits
 
and dlcsussion !vith enumeratorsr other officials and farmero
 
gvo ila, t two observat1!ons: firstly, the estimnte of the
 
proportion of irrigated -sawah that Th cropped twIce a year

may be nlightly on the high sidp~reflectligthe enumerators'
view as.to potential rather than fully rea Ii ed use; and
nacomdl:, it is.'clear that some enumerators overlooked'a
 
sgnificant amount of land-clearing and sawah-formatlon
 
tht hnd gone on since the start o ther subproject. In
 
some cnnes this is because the enumerator had been assigned

to the nubprojeet area only recontly and WAS unaware of 
new sa'.oh formation that had taken place two or three years 
ago fit Anticipation of subproject irrigation. For example,
the economic consultant spoke with a group of ,fahners In 
South !,alinlantan who aecountedfor t hectaros ofrecent.vnlh .ortnt:lon in anticipAtion of water delivery that has
 
not materfal.zed due to a lemky weir, yet the atuestinnaire 
suhmltt d by the recently ansigned PPL shown no expansion
of sn:q',-. 

There appear to be other cases in which the enumerator,
whother the local PPI, or some other official, has not had
sufMicnt contnet with a subproject area to know wlhat is 
going on byj, way of' land development. For example, the
Muostiononfre submitted for a project in South Kalimantan
 
reportn t:he entire area of 600 ha. an uncleared swampyland,
yet t,,hnn flying over the subproject on departure from
Banjarmnnin two of the consultantsssaw that Mt least a 
third of the areo had been cleared, A previous discussion 
on site with o former indicnted that land-clearlng actfvity
had started In thi. Are aa early as 197g, had Incrensed in
nnticfpntIon of the subprojoct, and tlt a number of farmers
had prnviously plant'd rice, as it turned out tinsuceqs fully
(until, the ,urront season) because the water .evrel waR ton 
hi gh. 

http:finlnloi.ng
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] Rut hd e a r n " " h f T ~ n1 od if i tbytIr rlh ~ - i 
c a r r i ed o ultt hie i.,hote -nextown ov ornme n t~ i ' siII n 'dvice( tnnc n 

moreof i'-' -Thprc c !-, tn 
'Ir oil n rising curvo p,,3t q T hine t i frig.;,:I(] South III bothi Smith?"I,i Innit-im

cloi-'i', h1e coln1,1t,,nt,Irand ~na- lando-ra-I~procernrnte n g~-rp-?,ih ing nt, cnp)x ot. c thle Agri cul t-mred tha''ro cotlected,
 

Tn *'Utty.ITriclit 
 l ollrr' I1 i teArI U I, k ii iedt,( I U1it rr', I I)-Iir vx i gr nCar g7r-It ~ier~ heh bene f I t-by IRPS Ill t errv i 
nrofl rnil ieni 

ofI Xpriiil I g tontill i ml
Fp* 1 1y sn--111ih
 

r'ext Cives to i (ih or tviturq. finnnc t orn
ho Sihd I rec to -r 
 t: C Lfwid mid WatIr Cons ervn t font~m~tth fo l o'1ru a n. a l vs tfmn t es" aleci ;'xlrlu (where ripropria~tec) a re suibjec t t Io 1 and111'1-? 'wnhI r1r~,'r fnrrnngt I nf comnp 1eLi ng wit Ilii the51I7 S1Ilrvf'\'the d projet,-: 

Dry hoc tnresnrnhi c 
22 

Clenred hui ot cropped (grnq,--or bvishlridmmin-. olja Ingiig) 
231 

Tot? oi ( V'tiil(Irf) 
70 

Wbsgv-'; thl- I'1 lwm'inp 'vumnnryI And rlevr-l .)pm. 1 i t rV'~~ l 
Picture of Irrignted!;t 'j;:prl,-.nttprcctn~ nd - t gvs oF the 51 7from ilie h')g 1rmni rig of) t hv progrnm

'iI JY -3'' 

Ivl t Uro (I Ivi';. IvI~1-1);Z-(, jpC t Facc ortlin;? ~A c:~ ~ ow .srvr.( --- j I. r( 
D -m1' i'y - -

http:j;:prl,-.nt
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Total sawah
 
Irrigatd sawah r oss 

No#' of c'ops ver_.ar[ Reinfed Actual cropped 
--	 1'=n wah_ ha,.a* 

1. Upon subproject
 
completion

(targets) 57* 1.15* 172* 6* 17A 
 293
 

2. At; time of
 
qurvey (Oct. 
Nov..9717) 40 34 74 36 110 144
 

3. 	IvmedJtely

before each
 
subproject 4. 15 56 47 103 118
 

4. Chnnges:
 
From now to sub- ,
 
project comple
tion:
 
(1) - (2) +1.7. +61 +98 -28 +68 +149 

Total nsmociAted

,with 517 sub
project :(!.)-(2)+16 +100 +116 -41 +75 +175
 

*Those ftgurcs are taken directly from computer analysns of 
the nuestionnatres, after correctlon for a few major . 
discrepances but without Adjustment by Agriculture. However 
eniw.rr otn of target sawnh oreaS wa. clearty subject to fewer 
dincrp ancies thAn chnracterized estimates of other cartgoriea.That the f.gures sum to within 2,000 ha. of Agriculture's
 

tortnl Lrgpt figure of 180.000 ha. surge.sts a fair degree of
 
consistency, 

'* 	 Total irea or stnglo-croppod irrilgAted and rainfed sawah 
+2x n"nn of double-cropped sawnh. 

Taking into accotnt cropping lntenI ty, the figures imply 
n a eg#.e expansion n 153 00 ha, In gross cropped hectereage

S(-!5,.100 ha. loss 22.000 ha., tn be converted from dry land 
crops) less tho area previously converted from dry land crops.
Obviously thlis developm-nt cannnt all be Attrihut.d as a 
bnnfit of govnrnmAnt oxoenditure thus Far budgeted for the 
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1,5'7 pro'rte t. Shaping (and to some extent clearing) of.
the-&7,0 hi. of addition 1 s~wgh'al redy created in
connection with IRS hns ocasioned opportunity costs to
the f ners ,,ho unde'rtook this development without govern
ment subsidi.es, Clearing and shaping of the additional.
70.000 ha, envisaged by Agriculture, and evt.ab.lfshiient
of, tertiary/nuarternary ,network. ,throughout the ihole 
system as dictated by current high-level. Government policy,

wi l occasion further opportunity costs. We will return
 
to the cuestlon of costR In a later section.
 

D. Immnct on Agricultural Production 

nThe to,categories ofIRS benefits discussed above,

delivery of irrigation 
wa'ter to sawah land and creation
of new SAwah, do not represent social benefits in and of

themsnlven but rather fncilitate social, benefits in the

Corm of increased productfon and income. The Agriculture*
olurvey solicited information !n respect of cron Iproduction


in the lant rainy and dry seasons before subproject

execution,' and in the rainy and dry Reasons of. the crop
year 1976!77.* Comparison of these production dqta before
and After subproject execution provides the only basis for'
entimating the macro,impact of IRS on agricultural'.productIon.
up to the preent time. I 

Datn on harvested hectareAges and yields, multiplied
toeg4v grOss output were reouested in respect of three' 
cntegor.as of riC cultIVatJon (SaWah under BIMAS-INMAS, 

r
other 'swah and upland rice) plUS maI'.e, cassava, legumes
and "other" crops cultivated in the subproject area).
However, since,PPLs An rice-growing areas are edminiatra
tively respon.4ble'to the, Q S organi,ation, It; In only
natural that they are tar better informed about rice
cultivation, and innuiries In the Field suggested that thedata sulmitted in respect of crops other than ritre werelargely tguesstimates". Attempts to compute gross and ret 

Even so, substituting,rice Cor other food crops as these
 
are currently cul tivated Inmost of the .dountry 
 ubstAntlally
ralnen net value of nutput'prrhectare.,A recent paper:by
Pr'ibowo, Nyberg and Snrdi of Gadjab nda University ("Imptl
cncIn foIIgar ion", undated paper commiaolned by LO/
lakarta Offcte) es timatoes the po.rhectore piofItAbi tty hf
othei food crops In Jnva As the' following proportions
Him profitability mf rice at the latter's current floor 

of 

rrtco of R6,54tkg (day stalk paddy): mnab'--.16; cAsave-
.45; sweret pottooq--.56; pnnut--.,60; soybentns.,11.,(P15). 

http:pottooq--.56
http:mnab'--.16
http:cntegor.as
http:subsidi.es
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...Production estmates are menningul 
for purposes of.IRS
 
evnlunti.o onl.y in tkfar as they retate,to subproJocts whlch
 
were,rercorted by the survey to be delivering water to at,,
*.eant..a portion of tbe target saw'abs (3111 ubproJeeta) and.
 
,.hos'emajor works had been completed tong eough,before the
 
survey tomnke ,t possible for their impact to be reflected

.lna harvest recorded by the enumerators. In consultation..
 
n,,th AgrJulture officials a space of 14 months was selected
 
for this purpose, reducing, the relevant population of suh
prolectx t6 172 of which all but two were 
ni tially funded

In dhe H scat years 1974/75 or 1.975/76, A further group of
40nubprojects .as dropped on the ground that 1) no production
c.,r,.recorded for the 1976/77 rainy season, indfcating either 
that harvest was incomplete at the timne of the survey, or
 
possibly that the crop was destroyed by peats, notably the 
wereng Insect; or 2) notwtthstanding a previous land-use
 
cbnssification of at leaRt partly sawnh, .ero production was 
recorded for the. last rainy season before the subproject,
Indicating crop failure. (Farmers interviewed dpring the
consuitanes field trips testified to a number of suchoccurrences.) Another 15 projects recorded positive production

In b,,th the last rainy and dry seasons before the subproJ ect,
and ,the 1976/77 rainy nseason, but .ero outnut in the 1977dry senason. Here again i.t 'wasassumed the enumerators had been
unab..e to record the harvest, and dry season output was
 
subtracted from the "Inst Cull year befors" parameter, the 
rainy season data being retained. 

Tnable 11-4 comnpares recorded rice output before And
 
after the 132 IRS subprojects:
 

Table IV-4
 

Recorded rice output of 132 IRS subproject

arOan before aid after the subprojects
 

rlce--1,pidl gabah kering panen) 

Rainy Dry Full. 
.seaon. season year
 

ST97!"6/77 crop year 104 55 159
 
2. Lnat crno year bcfore subproj ect 86 24 1103, IncrenAp In Productfon-(1) (2) 18(21%) 31(125%) 49(44%)
 

As one ,.,muld exnect, the percent-age increase in production

In hishost for the dry aeanon, ,ohen irrigntl n mnken possible 
a rnlnltvel greater oxnansion %-cultivation. 



Once again It Is imposgible to attach a confidence
Interval, to these data. 
At the very leant" ft is cl.eAr that
a wide margin of error exists, reflected by the fact that
the enumerators tended 
to give yield figures ro'unded to
the ,nearest ton or half ton.* It also seems likely thatsmam 
 were motiyted to demonstrat&-a positive impact or
the TRS suboroject. 
 In the previously mentioned set of
172 mature subprojrcts there Are 105 whose enumerators"
give yceld figiros for snwAh under I41MA0-THMAS in both tho1 Ast rniny season berore Ihe sul rject. and the 1976/77riny season. 
 OF the 105 cases M5 show a decrease In yieldsbet:wecn before and after, 26% show no change 
 12% show An
Incre!i-r of less than 10%, And nearly hale (477%) showIncreases in exc'ss of 10%. The weighted average increasereported is 7%. It is comforting that a s!4nbl. pronortion
felt no 
Imperative to show substantial yield Increases.
Were the 47% who showed such increases measuring the Imnactof improved water supply', the effect of n4w disease.resistanlt vnrieties, or simply better climatic conditions,were they reflecting a doctrine .that government investment
necessarily Increanes yiel.dn, or was ft some combinationof thene factors? 
Unless and until, those administering the
IRS srogram decide to commit the resources necessary to
ferret out scientific estimates of the subprojects Impact'
ton ri 'P production, going so far as to undertake spcial.crop-cutting In the subpro ect areas, no one ,4111 ge ina nsltlton to Pnswer this nuestion reliably. 

A different anproach to estimating the impact of IRS
Inve tment on rice production is to apply, to
n( Irrigated oron. the expansionyield diff frentlals cnaculated by the
Central Bureau of Statistics (4PS) on the basis of itsnAtionwide crop-cutting program carried out jointly withthe Department of Agriculture, In ech kecamatan a pail
ofr1.c1l1s representing the two agencles, the mantri
stt1tistik and the mnntri 
tani (not the PPI,), take three
rounds of crop-cuts during the year'at 
scientrificnllyehn,.n locations. 
They report the yiolds in conjuction
 

* Ot of '154 yiel.d e.qt Imantes given i 11%.rAndom sampleon 

of cnmpleted ttetlonnAlrps relating to the last rainy
d dry sonaonq before ntubpojectns 
 three sen'ons ntnrting
,Ith the dry saon .
 -
 6td onumerators'tormal" estimntesriOny nnd dry season yields, 58% were odd or of 
even multiple. of 500 kg, 
Thiq compnren with an unbfaed
oxpectod value or 2n%, corrnponding tn the values 5 and
10 In the souene'e 1-10.
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with inforMAtion aboutinputs usod, the type of irrigatioln characterizing each location,p~rticipation BMS and other programs, pest poblems, andsie, o f, holding. Tle V reproduces so of the results ofB-S ) i cpib€ psutOr analysis of this datqq giving dottle e*Msls... iv.rage y. t ,nwi~a . d or rico produceq..under, simp.le.or ss1a 
to 
oirrigation. Given the wide digtributio of IRS'poJect's and, the marginof error aisociatod with ill paro-ters under disbusion her" itrmissitble to focus'nm rson of Just a few surmary magnitudes 

is 
in thetable; This is lone in 'Table IV-6. 

Table IV-S
 
Extracts from Central Bureau of Statistics (lBPS) computer analysis of rico 
yields in Indonosia, calender 1976 

(k.of unhulled, undried rice--padi gabah kering parien) 
TAye of fortilizer used 

(1)- (2) (3) (4) (5)

Type of cultivation Artificial 
 Manure Combination None All areas

(1)and (2) weighted avorsgo*1Semi-techntcal .... 
Irrigation:
 
Java 
 4301 3245 
 4165 3179 4228
Outor islands 4245 
 5029 4027 
 3486 4050
.All Indonesia 4295 364 , 4160 33S2 
 4193
 

2. 	Simple/ytl lao 
irrigation:
 
Java 4016 3162 4143 
 3048 3860
Outer islands 3971 
 2659 4224 
 3411 3704
All Indonesia 4009 3060 4148 3217 

3. 	 Raiefod sawah: 
Java 3195 2537 3111 
 2832 3043
Outer islands 3462 2951 3164 	 '..All indonosia 	 2790 30753226 2569 
 3120 2904 
 052
 

l!infed sawsh
 
and upland rice-
a. 


weighted avorage:*Jnvn 3043 2209 2369 2453 2747Outer islands 3073 
 991 3164 2663 2718
All Indonesia 3047 182 2427 2561 
 2739
 
A 	 Igts correson d to pr"ant of the total planted area in eachOlriptln ad eruse or lack thereoft 
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Deftnitions (translated excerpts froma BPS crop-cutting mi~nual): 
Tochnical irrikation (yields not listed above but definitq quoted hire

b0CGU5o It 1guMt in the next definition)-- dellvy:4y cails ;?separd from drainage canals to facilitate full rgulatIon and
mesurkt of the 4s3upply and distribution of water. sy'stw.
normalihave tertiary as well as priary and secondary canals where
tho primary and secondary canalias w ll as structwrs are built and
maintained by the govement. 

Semt-tdical rrigat . same, as technical, except that .the government
contrso tnM- e structure in order to regulate and masure , thp, ntry of water. The subsequent flow is neither measured nor'
P;otnrolled by the government.

S!Ml!/villag water distlibution and drainage systems are not regulated. 
Source: tuiblised 	oujuter print-out in BP$ division of Agricultural
-- ttistics, Cps section. ,rood 	 ... 

Table JV-6: 	 Suswry romparisOn of rice yields wder specified
conditious of irri ation and fertilization 

Yield differential
 

I. SiMple/villao i rriation versue rainfed swah: 
No feriizer: N17 -N9OW •313

Manure: 3060 - 2S69 491

Artificial fertilizer: 4009 - 3226 u 	 783
Copbination' 	of manur* fnd artificial: 4148 - 3120- 1028
Averege conditions of fertilization prevailing


nation-wide: 3825 - 3052  773
 

'; "1lI. Simple/village irrigsation versus natlowide weighted
O Uplad rice: 

No fertilizer: 3217 - 2561 a 656
ftnure: 3060 - 2182  678

Artificial fertilizer: 4009 - 3047 a 	 962
Combinationof manuro and artificial: 4148 - 2427 1721
Average condition of fortilization prevailing

natAon-wido: 3825 - 2739-	 . 1086 

Source: BPS 	data cited In Table I1.5. 
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Taking a istale view of things one would apply the yielddi ftfrenti4l correspoding to absence of fertlieor to meesurethe flopact .se of Introducing simple Irrigation to ralnCedr.awh or upand rice cultivation. lowver. it £A a comsbnp'Ace ht modern inputs enhnnce agricultural yields boththrough Intersctions .as well as individual effects. and the
advncement of smallholder agriculturo is a dyname process
in ahicf, tie results obtained by successfully applying one

Input a.ltnce the farmer's motivation to increase the use of
erthers, iwirh multiple impact on hi's productivity. In Indo
nesia, a-ssstance from SIHAS 
e until recently ;vailmbte only
to IrrisaPed rLce farmers, since the authorities conaidered
that An ecnnomic response to tho packnSe of Inputs involved

ertuld only he achieved under Irrigation.
 

Tt therefore seems appropriate to use the yield
diffEerentjals corresponding to nation-wide average conditions
 
it( fortfl[ier Appliration in the respective Irrigation

tateoriento estimnte the Impact on production of introducing
sOmpte irrigation. We will use ftipres of 3800 kg. as the

eXpected yield of sarah under simple Irrigatlon in both the

rainy and (if Applicable) dry seaons. and VSO0 kg as the
 
oxpected yield of rainfod sawah.
 

Those yield co'rficlents pr-svlde a separate check on
the plausibility oF the. production Increase registered inthe sot of 1.32 subprJcc€i prEbenred In Table 11-4. 
 The
cmlculatfons are ahosn in Use folloving Table 1I-?: 

Tabe IV-7i Computed rice output of 132 IRS subproJeet areas 
-baed on tSt
yildcoeficifli
 

(M) (2) (3) (4) () (6) 
.trrLgated*_aw__h - letterd ggah

Areaq by no. Production, Produ- Total 
of crops/yr. areas X Area tio,(4) production# 

amo200 be, )3800kS - '000 X1oSO ko. (3)+ ()
One wo '000 tons h. '000 tons '000 too$ 

1. 1976/?? crop year to.n t.gX2 131 4.7 14 145 
2, Imtediattly betfora

each ubprJect 10.4 4.0X2 73 11t.4 )5 
 i 
Cha.t in productiotn 

* ~ (1)(2)M 3
 
It[cI 4ffe ftpurv* t,.,,~ted directly from mirvey returno for 132 eubproJecte 

CteparLnt Tables V-7 and IV-4 we find computed prodoction i the
last full crop year beore the reepective oubproJecte, 109,000 tons, to
be atmost identical with the 110,000 tons recorded by Agricultures

enumrators, the discrepanty beanA les than 2. On the other hand
irscrdud 1476/77 output of 
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Comporing Tables 71.7 And 11.4 we ftthd computed

productton in the Inst full crop year before tha respective

nubpro yct. 108.000 tons to be elmost, identical 10th the110 	W tons recordO by Agriculturp 's 'onumerator
, the
discrepancybbin Ions thAn 2%. 
 Mn 	the other hand recorded
1976/17 outputof 159.000 tons ins10% In 
excess ofd toputed
output based on the relevant hectareagen, lending to a
recorded increase of 49.00n tons that In o'ne-third ih excessx

of the 37n000-ton computed rise in output. The comparison
supports the Ihypothesis that theenumeator may have overstated yiPd Increns following execution of the IRS
e 

pnojocts. but the possibility In also not 

nub
excluded that a 

group nV-as fet as 132 small areas mey have Achieved an average yield exceeding thft IPS-cooCed nAtinn-wide avoragby 	teun per cent.
 

The noxt stop is to projact IRS-rea output through to
cotolption of all 517 subprojects included In the survey by
applying BPS yield coefficienrR to the hcratreageR presented

In Tarbl 110. This Is done in Tt 
 11- followng ,0
 

Table IV-8: Protected rtco-orodgui tram51IRs*ubProlects-

(1) (2) (3) (4) (5) 
,JAraleawa a sue

Areas by no Productlort, rProduct- Total 
of cropg/yr areas X Area ion, (4)xc production,
 
1M.b, 3800 kX. 0000 3030 S. (3)+ (5)

One Two '000 tone hit. '000 tons 1000 ion$
 

1. Upon subproject com
plotion (targtt) 57 MX2w 1,091 6 18 101092. 	At 'too of survey

(0rtatfOV41977) 4.0 34x2 410 
 36 110 5203. l, dlately before
 
each subproject 41 15x2 270 
 47 143 413


4. 	 Chins in product-
Ion:, From begin to 
now t (2)- (3) +107
 
Total aaoctated with
 
$17 	*shprojecte: ()- (3) 
 4696
 

seekin$ to'aWihrate" this modal, we compare total production

Wmediatsly before 
each subprojoct with total production computed
 
from the Agriculture aurvoy
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production computed from the Agriculture survey for the-last

Cull. year before the suborojects. The cnrenpondence In 
xtrf'eins (and larfely coincidental, considering the many

A'nires of error wnolved): the shove figure of 413.000 
tons compares with a figure of 411,888 tns computed from the
Rurvey.
 

The survey returns cannot be compared with the 520,000
tons mf output projectea on the basis of hectereages
identified In the survey, because some of this sawah lend

* ~WIllenter Into production (AS RaWAb) only during the crop
year.1977/78I for which .the survey provides no data. Of
the 107.000 ton ncroea projected for the current crop 
year. between t5 and 46% - odepending oneother one uses 
n1urveaydAtA versus production increases computed on the basIm 
of BPSyield coefficents - Is alread accounted forby the 
112-mubproject analyzed above. Cosidcing that this group
ofeubproJects accounts for only one-third of the increase 
In groom cropped hectareage of sawah recorded In the survey,*
it fm not unresonable to expect the remaining two-thirds 
of the increased area to contribute the remaining 54-65% of 
the comnuted rise in output,
 

E. Renjefit-cost mnalvals 

It Is now time to attach some values to the Increased 
utput,nubstract soc el opportunity costs of production

and-compare the net valueof output wi th IRS development 

Ulnfortunately In mnklog these cnlculations one cannot 
cvod using sme firly heroic assumptions, which Implyvide moorgins of error. The first uncertainty concerns 
the price at which to value output. It seems most reasonable
to nasume that the social value of an additional kilogram
n. riceo production In Indonesia in the foreig exchange

cost of a kilogram of imports thereby averted * This 
Nuprositon/reires that two values be determined: one,
the long-term world market price (d1scountino general
Prce Inflation) for the standard nuality of rice Imported
by .ndona!A, aid t#wo, the exchange rate at which this tsconvorted Into ru;)Inh. After consvultatIon with U.S. Govern* 	 ment ffourcoq It -44as decided to Assump a world market priceof $310tan f.o.b. Aangknkc, t.hich trannlatem to $110/ton 

cnn' iif 26,000n sroin cropped hactArps IF g'ven
in Tnh1P IV-2, Toble JY-7 yieldn mn analogous figure ofE
4700 hiv for the 112 muhoroJacts (tn,R +- 11.40x + 4.7 *101.4

/1.442 11.4 8.1).
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c~i~ nk~rta
 

Us'ng the purehasin8 power parity formula It can he
rgued thAt the ru ah 1q currently overvalued, domestic
Prices having rien' ince 1,972 xmie 30-40%n.re rnpidl.y
thn the weighted average price lovel aprlcAble toInddnosia'R trading nArtners.
IndonesA t to maintain (The oil, hoom permirsthe Rp. 415/$!.Oo exchange rate .
without encounterlng hatAnco of payments pressuren for
the'time being. iohfie placing domentic producers of-exports,
nd Import substitutes-- of which ricn Im the nfnle mnstImpcrtant item.Ln an unfavorable compe'ltive pdo n ,)At the current exchange rate the c,.Ci. price of a kilogramof rice works out to Rp. 145 (-$0.35 x 415). At a lonarun ouilibrium exchange rate the ruplfuh price would almontcertainly be higher; nevertheless consIdering the conttovorsial
nnture of such an Adjustmnnt it is pWreeefrst to calculatothe benef4t-cost of -IRS at the Prevailing exchange rate, and
see hethor tR JuatifJcAtbn reruires a hfgher rate.
 
The next's e to.to translate-0er m _r 

.IJ. price ofRp.145led riceintoant . a Yalut forundried, unhtlled rice.* The table bf p1rieo oiargfnsdecreed for official rice mnrkntf11.q Agencies *tArtingFeb. 1, 19.8e ives a ratio of 1.016.59price of m led rice to 
for the wholesalethe price of dry unhulied ricedelivered to vili 
 stores. A BPS table ("Daftear Konverpi")given dry gabah a 85% by woaght of wetgSmbh.,we are lookfnS for thus works out to' 0.'85 x 

The price
0.59 x R0,145-

Rp. 71.
 

To obtain value added, from the grosq onto value of
A kilogram of ri ce at form.gate mist o subtracted the valueof Inputs. According'to the lPS, the average ratio offnput3 to sale value for wet land rice In Indonesia in
0#075j** Accordingly thonet value of a kilogram of vetgnbah at cf.i,. anuivnent prIeox Is 0.925 X Rp.73-k8. lThi t Rp.67lethe figure that will bn applied In the CotlowifngAnalysis,
 

Hov to trent the opportunity cnst nf labor in bhne tecost anelyalof Inveotmontm aimed at 
rAining smeitholder
produettvfty s to trcky nuentJon abnu 4hilch economistsdffor. 
Snme argue in fCjvor of assuming a inro opportunity
cost In donsety populAred Areoyhete output doesnoem to expand 14t~l growth In the labor fnrce. 
not 

Otherx 
"Tr MFATI-o-rilng pnn.. Note that use or the wordkerina" (dry) aoe'mq to fe a,,minnomer for Sabah at
point of horvon..t,Sips, Suiv y Perrtnan, January-Aprft 197 r.2', All.
Prsduetion ncoxtg Included excottlohnr qnA taxs
 

http:1.016.59
http:415/$!.Oo
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argun that 
the grosq valup of ndditlonAl output 1hould
alwnys be offset by the disutility of the additional effortthat. has gone into Producing it, 
even if the labor would
otherwiae have been Idle during the time required to
produce the commodity in question. 
This disutility isbest measured by the lowest daily wage for which the
manpower concerned is prepared to sscriflce leisure.
Only where it Is clear'that, for example, expansion ofrice output via !RS 
inventmcnt is accompanied by 
some
reduction of previous output by 
the labor engaged in IRS
subprojectc in there general agreement that IRS' 
contribution must be cnlculatctd net of that reduction. flow tomcn:;ure the reduction is another quention.
 

The matter Js suffic!ently complicated that It cRnbe.nt be handled by first calculating output value grossof farm labor costs, subtracting capital recovery onIRS Inves;trmient allocaiing the residual. value to the
labor Itiput, and seeing what figure emerges for the
opportunity cost of a person-dayof rice-producing labor.
 

The final 
item to be considered on the cost side Isgovernment expenditure on IRS development. In thatconnection it Is useful to look at 
two magnitudes, 1) the
costs of developing the 
132 subprojects for whose increase
in output up ,o last year the Agriculture survey has recorded
some data, and 2) devel.opmrnt costs for the entire set of517 projects. An estimnte of f!rstthie datum is yielded bytho Directorate Gene-al of Water Resources 
 (Dit. Jen.
Pongairan) survey cited earlier. 
The provincial irrigation
offlcial who served as enumerators for the survey were
asked toi supply data on 1) the actual cost of ,;onstructionduring the subproject's first year, 2) the ipproved allocation
for conqtructlon during year #2 (if relevant), 3) any addiIfo:al nmount: of expenditure required to complete theproject satisfactorily and 4) the actual cost of surveyand design. 
Ex officio the enumerators 
ahad access to
financiai docUme6nts-,'h-lch could give them authoritative anawers to iue',? ions 1.2 and how4; far they suppliedcorrect oanswers could only be verifted by a lahoriotus checkagnnit nuf1project recordi In Dit. Jen. Pengairnr./Jakarta
that '011d prnbably not mqke -snough of , di fference to beworth the effort.. The astiwo r to Quet ion 3 inviten the
eXv1rc I~ )F )"ud grent on the part of thh enlmerntor; how farenmerlitors mv:y hav', pjvIeIn their o,,o rotugh estimate of theadd it i ona I T)c,rk rnj I redI and I I!1 co t i!, oppored to relying
on earlier projecl ion; whicth in many cn-ve!; must have grosslyunderstato(J th ,.(,oi'. re:,itredi in . rder -(, .,n is[y unit cost
Ce iIg~k .; n,ot knoni. 
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rho total cost or Dit. Jon. Pengarrnn investmentthe sub-set of in132 subprojects, computed f*':om thedata.'"mountn surveyto Rp. 5.6 billion.comnr;ng For purposes ofit with the projected flaw of beneffts f,,m thesubprojects this amount should be ardjusted upward forpri.ce inflation which occurred from the start ofprogram Lheup to the point In rimeRp. ,73/ at which the aissumedkg. nverage gabnh price tAes ,ffect. Oh theother hand, pirt of the Investmentserve t has served or.o supply ,enter to sawah land 
will 

only after coming fnto productionthe 1976/77 crop yearof benefits on which the projectionIs based. By asmrning tHit- the two effectsoffset each other we will probahly not bemargin of exceeding theerror associated with all figure.q Ili thisexprci so, 

It May he argued that to Dit. .)en.itivestment Pengniron'sShould be added that potion of the DirectorateCone-.0 of Food Crops, expenditure!f' t ibutable on IRS which isto the 132 subprojects. llowever,r these efforts*ilely to have a significant' payofI onlyto-long In the mediumrui, once the tertiary-nuarternary 
are dIstr/hut'lonnetworks in place and thebeneft., farmers appreciate ther1C technical water management nod lhnvean insti tutionail capacity to put 

developed 
point the higher yields 

it into vffect. thatAt

characteristic

(perhaps of semi -technIcaleven technical) irrigation systemn da(:a in Table 1V-5 - will have repl 
cf. the BPS


aced those prevniling
tinder conditions of simple/village Irrignt-'on, creating
addit'onnl benefit. that we hope and expect willoffset Agriculture's For 
more thaninvestment. purposes oftLins "oncerning the calculnshort-run lenefit-cost relntJonshlpof the 132 subprnjectis It may thereforo be regardedperminsible "astn ornit Agriculture'!; costs. 

The cst of converting non-sawh laid to IrrigatedSM1,,1h js amothur
taken item oF capital cost:s; that shouldinto account. beTable 
In the 132 

TV-7 shown that irrigated sawahfubprnjoAt-s rose 1y 7,900Sinlgl0-cropped n1us 
ha. -- 0.4 thousand7.5 Cho,and dotib Ie-croppedthe last crop ye.r -- from
 

the time of 
1e fre tlhe respect iVe -,iubprojccth until
the .urvey. Al) hut 1 200 ha. of this increase.or 6 700 h.,-. 1 1; accotnted f(Ir by Lranqformat ion of raIn fedsa,,,nh. 'Tl]e 1 200 Ini,. conversi on oF non-carried ;sa habla.nd wasout by the r,-,.M rs f IiflnSlvcr. with nosubs drj. govrniment,Since the A,ric;oltir' :;tivtV does not tell us110hP muich of it ramlp Froll t he o l r caregorler3 ofla.u, loi-nawnhal Io r," h involve sihnrply ()f FerIng costIs of 
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clearing (where relevant) and sawah-formation, we have little basis for
estimating the klvostent cost. 
 Ifthe cost per ha. averaged k,200 000. 
-0hon 	tho total cost will have aMounted to Rp, 240 million, or only 41 of
Dit. 	Jen, Pengairan's 
nvestment in irrigation facilities. We.will ignore
this cost elefent for purposes of the 132-subproject analysis,
 
We are 	now ready to compare benefit and cost valuesstbprojccts. 	 fM'the 132-Multiplied times the assumed gabab price net of inputs,N7, 67 1/2/kg., the prCviously estimated range of production increasesP ,00 t. 49,000 tons, yields n range of benefits, gross of Iabor cost,twhenting to Rp. 2.S 

_e 	
to Rp. 3.3 billion per annUml equivalent to 45-60t ofinvet . .-Cost,. Assing. a five-year economic life for the worksconstructod under IRS.--or 	in other'words that 	equivalent expenditure onrepair and rehabilitation will be'required to keep them fillctioning forthe second half Of a ten-year period., together with a 1St social opportunity
cost 	of capital as the discount rate, the annualnece'sar 	 stromn of net benefitsto Justify an investment is 30% of the amowit of the investment.
Thu 	te Program is clearly yielding a favorable return if the opportunity
co-St 	of labor is ignored.
 

According to Prabowo-NybergSardi 'the production 
of a ton of dryst4lk paddon irrigated smwal in Indonesia requiws on average 83 person .days 	of libor. * Using r lPS conversion factors this implies 88 person-daysaoTton of wet gabah. An opportunity
top. 380 	 cost of labor ranging from , 260per day loaves Just enough outpu t o crt he por t cost 
of tho ir inVeS0Met (RP. 260 useifwo the coMuted production increaseof 37 0 tons, Rp. 380f We accept the more optimistic survey figure of49,00 tons. The Calculation runs is follows, tho 	unit IRS investentCost, ier ton of increased output, ranges from Rp. 115 000depending on ohich estimate ofth increase isused. 

to 150,O00, 
Tiirty per cantof th~es values, the Onnial amount necessary for 	capital recovery isRp. 	34-45,00o. Subtracted from the value of a ton of rice-,Ip. 61,500,net of inputs--these figures leave a residual of Rp. 22,500-33,500.
Dividing this range by 88 person-days yields faily labor costs of
approxlrnately Rp. 260-380.)
 

This range certainly does not understate the social opportunity cost
Of rral farm labor ii labor-surplus areas of the country, olthou itprobably dOOS so in areas afflicted by labor shortage, 
On the other hand
the relavan, gabah price isgenerally higher inthose areas, reaching
V'SItMs as high us 4-: 160/kg. in some South Sunatra sdizprojec area gaccording 	 ,to the Agriculture enumerators,
 
*In 

taken 
summary itmeens likely that the group of 132 mature subprojectsus a 	Whole

,sufficient was already, by the 1976/77 crop year, yielding a returnto cover tie social opportunity cost of both labor and capital,
 

( 	 it. oo 
ficient implicit in the derivation of Table A3, Incremental
YAor 1&:qutred 
.,, from Table A2, Budgeted Rice Producti i,
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Wo turn, finally, to the whole set of 517 subprojects for whichpl'oJocted huctarcages and output are given,in Table iV-8,
Air invesnrment cost in these subprojects (plus roughly 20 
The Dit. Jen.
 

more notcovered in Agriculture's survey) is authoritately estimated bymost
tuI) g%.O past and ctirrent budget documents, the so-called "DIP's )
(l~tfitar Is~i~ Proyok or project breakdowns.) "he following Tablestrimirizes budget al locations by 
IV-9 

lndonesiaui fIscal years (April 1 March 31): 

Table TV-9
 

Directorat teneral of Water Resources flovelopmentbudget 0.1ocations for approximately 535 IRS sub
jrJcts st.rtd in the first three fiscal enrs. 

(pp. billions) 

Total 
 Attributable to

Indonesian

fiscal budget approx. 535 subfor IRS 
 projects started
 
ME _(Plafclid 
 infirst 3 yafs
 
1974/75'-
 3.3
1975.76 3.3
3.5 
 S.

1.216/77 8.7 
 7.9 (a)S1977/78 10.4 3.3 (b)
1978/M9. i2.6L
 

Total 40.S 
 25.8
 

Notes
 

a. Plafond less survey and design component, nearly all of which
isallocated to projects starting insubsequent years.
 
h, Awtmts allocated in the iP's to subprojects started throughIFY 1976/77. 
 ,"ovincinloffice supervision (Blithingan) and
oier geroral e.lponsvs pose a problem--rather than allocatethem according to the breaitdown of-project capital costs the
rimple procedure was adopted of incluing the total amomt in,:ases of provinces hhore the bulk of capital expenditures wasdevoted to comtimuing projects, otherwins (in the case of mostprovincOs) excluding thetn. 
c. Dr:ift budget, not yet finally approved by Deplrtment of Financeand Mlipponan at tbim of preparatim of thi. report. 
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.ost oxpendJture on, "old" projects is allocated under a special
,mraan,)prograi,vm ntl. (Pon.. _ .coveri6g $5Su!4Jc tslloftwhh§lt date filom IMS' irst three years, General ixpeseyore allocttdas described in note (b). 

Sources: Directorate of Irrigation annual, budxgot documents or

prograi execution reports. 

.or purposes of bonefit-cost antlysis of the entire set of 500'-oddprojects we cannot ipgnore co.sts of lmnd-clearing and sawa ,formatio',a murli ns the hectareego, targets suppllod by fiPgriculture (see Table JV-3and page y,,) and ouLput, projections derived from thom in Table IVassurni conversion of 70,000 ha. of non-samh land, .of which: only 22,OO(i.cur tl dyland arable. The Directorate, Gener.l of Food C.. Ispr o L .nt conversion of this andver m accel.rate th 
1I~jinh ccntractors for lnd-cleariig and providing crodit to help the£aziors do, their m'n landshap ing ' tnvolvemcint of ',ountractors. willoccapion substantial per~he'ctare costs about iihich'no solid a.ye 

,exists (cch~nzed lanid-clearing' CostS have been projected for theLuwU Tranintgration project but cleariig of lare contipious areas is a
siu lerprOopoition that opening up patciesz of orest ranging. from lessthan a himdred to a few hundred hectaresJill over the country). 

At an avemae cost to govermnt of.Rp. 400,000 for land',learingand saah-formation the expenditure bn70,000 ha. vIuJd amount to

Rp. 28 billion, or roughly the sww'As Dito Jen. Pengairan's projected
total nvestment inLrrigation develop ent (Rp. 25.8 billion). 

On~ce again the question or government invesment in tortiary andins'ttution l development arises. Thus far Agriculture has bm allowedto budjot Rp. 10,000 per ha. (Rp. 5,000 iOr survoy and design plus
RP.P 5,000 for matorialsfor divilsion structures) for devoIoPMnt of
tertiary' networks on a frction of IRS subprojects, in most cases
nuboring less than 20t of the projects in a given province., Additional
exnditure would bo inc-rred-there, does not yet Oap r to be a' standard 
3tn per he. for t is itc n--via Irttyots to Lsnanrs for digging conals andditches under the Padat harya nnd kahupaten ItfPRES proprms. The totalexptndituro thus far anvisageod issubstantially less than the' Rp.47 250 per ha, budgetad by PRLXSIDA for its World Bank-assisted schms, 0bhlch Itp. 25 000 ls allocated to structures, Rp. 153000,.VLA incentiv*PA71%,ts to frnrs digging canals a la otong roy g, and the ramaindorashonoilaria to local managowit coi-TF-tes. A Asstwnffng that roughly 

asi POlai-snakn 'cmbwimgwan Toerer "PWSIDA", DtcaWler 13, 1977. 
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oetdr6f the subj*jec aramaybe so steep as to Make Complete
NetiWavelo~lilnt'lui~noCical,.'onie is left; Oith 120AO00 ha. on

'ihii torry it otit. At a government cost of 4 1, 40,006 per hs
this wld aid Rp. 3 billion to' the ,tota,.development cost of the 
500-odd IRS projects under examination. However as mentibned 
rrviousr1y'%n analyzing 'the 132, miember sub.-set, It is logicat to, regard
this development as associated i4th an advance from simpli/village
irrigation to semi-technical or even technical' irrIgation and thus to 
leave itaside inan irtitigl benefit-cost analysis assuming yields
*characteriistic, of sinrole/village irrigation. 

'fli benefit-cost coMparlson .now works out as follows : increased
,000

of '67500 net of inpts, yielding a gross aannual benefit flow of 
IVp. 4billion. Frm tis we have to subtract foregoneoutput on 

output't"b696 tdns of gabah is iltiplied times the asstied pride 

*2000 ha; of dry land arable assumied to be c~nverted to sawnhb.,- The
BPSI'Survey Portanian sho"ws widely varying 'nation-iwide 3verage proceeds 

~r hectarefor u.qpland s in 1976. We assume a gross return'eqI l tohal1f that of irrilgatid rice , or about li.R~4,0 e a nc~n 
prices. Thiis gives' f~iegone, output worth about ip. 3 bilion, tqdicing
the IRS benefit flow to lRp 44'bi lltons Subtr'acti~ngfrqm this 'emount,
30% of the Dit. Jen. Pengairan, investment plus assumed, lad dv1%opmen

billion, the'rem)costs, or 0.3 x : Uillion, -O.p .16 .tbp. g 3 l 
leaves room for a relativelyhigh labor opportunity cost of Rp. 460 per
day.' (Uqunl to Rp. 38' billi ,on'divided,by 696,000 tons ,times 88 p rson-days,

the~roviwlymentioned labor ceffe nfoprdcinfoe iifwt
gubah. under irrigation)'.iin o p~uto fon o fIe 

Alternatively, if we assume no furthor land developent beyond the
time of 

as *siotz,"previously th'e constiltants. saw many 1ndicationsi duriig their 
vsathe ct.,-Nov. 1977Asurvey--md 

field trlps: that these figures have already been ovortakcnbk eyents
namely' the' initiative of farmers taking advantage of the np. ii gtion8
feilities.4hen the calculus works out as follows: 107,000 to's 'of gabah
(s'eeTbble IV-8 above) times lp. 67,500 lp. 7 billion' vch is just
gbodt:'301 of thie Dit.'Jen. Pengairait investment recorded through 1978/79,
leaving no risidtal ,to covr theo0 rtunitycost of labor, In o'hor 
iordts if the area of 3awah servedonmainod at the' level prevailing in
la 1077, .it. Jan. Pongairan's investment of Ip. 25.8 billion in IRS
would not have been econcmic. Given the simplifying assunptions madet 
h~fi, etrch ton,'r cant~stepi toward ,'realizing the tprgot hectaroages
sP-iticpd in Tale IV-3, provided te mix ot new single- and double
ci id sawah and roiductlon of reinfed sasml 'accord$ with the expaslon
piti defin':d in the table, adds about lp. 50 to the return to labor 
(10t x lp. 460). 

' According to the A;0,l ,tituro survey, the topography of 321 of the 

projects ranges from "rolling" (5-101 slopes) to "mountainous". 

I": i : . . . +, s . .. . : 
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In conclusion, the SO0-plus subprojects ondertaken during thefirst three ycars of IllS show promise of a favorable benefit-costcomparison. Thist; is, of course, subject to a number of caveats, theprincipfI ows being: (1)the volume of irrigatim water delivered
 
as a r!tilt of, the investments listed in Table IV-9 must be adequate
to so)vIC 172,000 ha. of snwah, enabling two-thirds of this area to
 
grow two crops a year; (2)the subprojects inust be able to function

for five years without further need for annual expenditure on

"pcnyempurnnan" such as half of them have turned out to require in thecurrent budget year; and (3) on. overage expenditure of Rp. 400,000 per

ha. mist be enough to clear (where necessary) and shape sowahs on
70,000 ha. of additional land.* On these isv'es the data available do
not permit a definitive judgement, and further investigation isdesirable. 

* 	It should be noted that the question of whether or not It is economic 
for toverrunoit itsclf to make an investment of this or any other 
nagn t.ldo in clearing and/or shaping a particular area of land is a iepnrate issue thnit should be considered indopendently In regard
to each stoa proposed for development. Tle first factor to consider
is what would happen to the land In the absonce of direct government

Intorventien-i.e. uvuld the local population he mttivted to convert
It to saw.dis using thoir own resources, and if so, how loig would it
 
take them to finish the Job.
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T.1 1 V-Al Irignsi/Reklmnasi Scderhana pro*ects s;urveyed by 
FSInwcy Agro04l'Oncnit 197S-77 

ppQq~j-NN4V 	OFPI '-WCS S.A.E. 	 IU:PmrT 

Aceb et~atiit01/78/L 

Gar t 

Tinbang, C,,hj li 
Paya I~lnf 

Rinrha !Ov 

Altic 11dcet6 
IKr. Illim 

No. SuLatra 	 Bla 01/78/1, 
Lau Sin-"ne 
Perharak)an 

.Sp, 8S'ritcig 

Pu;it 'J2'flhjfl 

West Sitzntra WKm(r 
Batting 

1hua1, 
')asapn 

2/77/1. 

Bartu ~1Flini 

Riau 2/77/1, 

Sci Jcrmin 

ja r i r v n2/77/f. 

TBcngkulu Aii iXimij 2/77/1,
-SLIka 10',111n 

flast .Java 	 Kmarjy, I aik 0/78/f, 

Pal I i 	 ApLtian 6/78/1, 

PIt:ig -P.-iig Hlining 
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*',t Nutm; Tcnggara Poak Rengge 	 6/78/I,
Mamben 

Ta rsnn 

Last Mih.;a Tenggara 	 Tasi mh 12/77/1, 
Bok is 	 12/77/,
Luran ik 12/77/1,, 6/78/1, 
KoTnaTLairl 6/ 7b/l,
Wolowarui 	 6/78/1, 

0-n. Kalimint an Berciiibeke1 01/78//L 
iontalat I 

mmitalat Ii 
Trin sing 
Tewah* 
Tempa tas* 

So. Kalirnantan 	 iwr:a ravis 12/77/ILSei "T'viy.UI 12/77/1,. 2/771,
.S,.-i "t , 12 /7 7/1. 

E. 	 Kalimntrm Ilannrangan 2/77/L
Ilalar;,n 

North Oulawle.t Kaid~it 2/77/I, 
ta k,osnr 

Kattil id.yn 

('ntrll :;,'lJwesi 	 alio12/77/L 

12/77/L, 2/77/1,
 
12/77/I, 2/77/I,

Ioneoos 	 2/77/i. 

South Su1aw,:si 	 Pann i .m 3/77/1. 
Wol langi
I,: oren ' hna i:l 
Vananv. 

qooth E'ast Sulmwivi 	 A',,: , 2/77/1, 

Mi'luk,, 	 Iwo l/7M/I,, 6/78/1, 
(Total of I1, provinmc,, 71 :;jh.projectg) 

Promj.ts (Ai which con,;tI-ition haid not yet stnrtced nt the tire, of the 
snrvcy. 

http:Promj.ts
http:T'viy.UI
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"-IO V. OCIOINoTIMUOMLNOF'7113 f(1 

I. kntrduction 

With the latnching oF the Sederhana IrrIgation ProgreaIT191, the Indoneogtln government, broadened the (11) in 
developmrtkt 4tratesies. roctig of ILs IrrigationT.horeas previously capital Intetsive ItveMtmentAnd rehabilitation of major instate operated lowland systeMs in JAva had heldcenter ataaq, IRS ulgnotleS the beginning ot a shirt, to a(Plopraphical13 dispersed pattern or development. 

more docentralted,
The governmentp In efreot,beganr to give explicit recognittion to the Important existing and potentialrole that ofrxunity irrigation systo have played, and will continue toplay throughout its archipelaso. 

The Irr.atIon da.velopment strateg es in these smller schemeswhich chqc.ter1%e existing and proposed IRSproject loeations differ fromthose 
 round in the laror state operated Irrigation systems.provldosselective inpu, The governmentsuch an mproved techoologies and technical andorgmn7.ational training to the communities Involvedp and where nonessary,Inttiate, the construction of major works. It does not,responalbility for managing ani hovever,-take
operatinsc these systems. Theaceardingly, designed inputs,are to enhance the capacity of the villages involvedto oxtend, maintain and operate their own (primarily village) anstemsa minio~ut of reliance on outside agencies. In contrast 

v th 
to the larger stateoperated irrigation networks which tend to foster dependency and which are
froquent)., benot by local maintenance and water distribution problems,in theory oncouragos IRSviisage participation in and control, of its own . .levelopmen t. 

The .three major objectives of .I8' should be considered in thelight of the proolous observations. These objectives areinstituttonnl apa (1) to enhance the 
program, (;,) 

ities of the various parties involved to Implement theto improve the well-boing of theof whom have low in mes, 
rural,populace the majorityand (3) to increase rice production in Indonesia.Thin section of the evaluation will focus heavily on objective 1,particular attention giving 

stitutional capacities 
to the questl or the conditions under vlih local In

prrmoted, 'md 
to cary out Irri.ation management functions can betho impact of IRS on the same. It Wii be argued that giventho ktLns &.0 technological,

whiih rost 
ecological and administrative parauters underoederhana system function, there are direct links between theselocal ceprltieseand the achievement or veltare and produotivity objectives

for the rttreml populaee over time, 
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The approach taken in this section of the evaluation is conditioned 
by several factors. Thes.include (1) the-kinds of data available for 
Oilysist (2)tht topics beIq covered elsewhere in the report# (3) the con
straints Imposed by the format of the report and the limited space allotted,
(i&)the policy concerns of intOrested parties and (5)conclusions arising

£rom tho analysis that need to be aired# Given these conditione, the 
following presentation of necessity will be lees thorough and less systematic
than dosired. To compensate for this shortcoming, a more detailed and 
aystmatic coverage of tho research findings Is included as an Appentp,

focussingOpelfically on Institutional variations of local Irrigation

dynamics found in Sederhana systems. The lengthier Appendix presentation

should be vtewed as an essential component to Section V, rather than an
 
annex. In a short presentation of the type permitted here there Is 
a 
tendenoy to over.simpllfy what in reality are often institutionally diverse
 
and varied situations.
 

3. Stures 

The current anlysis sourceshas drawn from 5 maJor of information
whinh have been outlined in the Introductory Section. For the more rdetaled 
analysis or the socio-institutional components of IRS systems, however, 
particular reliance has been placed on (1) the field visits to 15 Sederbanaloations and discussions with local farmers and with Agricultural and

Irrltion Service personnel involved In Implementing the program, (2)the

detailed 'oio-institutional survey ot irrigation dynamics in 20 IRS
 
locations which were a rirt of the evaluation process and (3) participation
in (a) a nitional seminar of water users aaseiation (P3A) leaders and (b)
3 regional workshops connected with the implemnntation of the Department of 
Apriculture survey. 

. Alyticalb -verrLtive and PolicyXssues 

A basic asumption undergirding the analysis undertaken is that
variation, in local,organitational modes and capacities found in irrigation
syatem' must be studied in the context of a variety of parameters. These 
inolwit tho .surroundine. ecology, technologies and physical layouts
associated with the system, relative water avallability, Indigenpus
traditlo,)e and cultural patterns the degree of autonomy vs. interdependency

of the ystext, sie and scope, agricultural cropping patterns, irrigation
tasks And functions, etc. The list could go on. What is important is that
unleas these paramters are specified, it is difficult to move from the 
level of description to that of analysis. 

8PO~ifYing Sue codition (where possible) in the Selerhana 
contxt is itiportent boeso policy decisions ore being mde in connection 
with past and future activities. These deal with the kinds of inputs and 
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assistance that the bureaucracy should provide in Improving the productivecapAcity or the systems. 
Related activities cover the range of construction
of diversion veirs and major canals, elaboration of tertiary delivery
systetio, 
formation or water users associations and the formation of'rice
paddies.
 

Since the capacity of the communities to undertake such actions
varies not only by 'sctivity type but also by existing skills and experiece,
there is a need for policy flexibility to adjust to such differences. ForInstance the copacity or ocomunities to open up oavahs and construct delivery
system is likely (*1though not automaticaluy) to be higher in those local.ions where rudimentary systews exist than In locations undertaking irrigaton for the first tlne. The tendenVy is often to do tee munh rather than
too little in the interests or speeding tp the pase of development, The
longer is that the ultimate purpose of government policy, to Improve
productive capacity of comunitles the
to take on as much local level responx.
Ibility for operating systems as possible, may he nd- nrined by the 
mp]orentation methods used.
 

These observations are particularly pertinent incontext since man) the Dederhana,of the policy assumptions reqsrding the on-farm development of irrigation channels are derived from an analysis of major lowland
systemn inJava, where tertiary networks either do not existj or else are
in acstate of 4isrepair. 
The apparent decline in 0 & M capacity isattributed to such factors 
s technological-ecological constraints 
bureaucratic Intfficiencies and irregularities, lack of comunity level leadership and a deogine In traditional patterns of village cooperation (gotbg
royonM). 'here toc1!paiderable evidence from the ana is undertaken Inth1is exerciset t I* condit onu in stateoperate low-lans-stemsaresutAnt ta iY,dfoi ntn rm those u-ndin mosfoservationIai tloc e. Thiniler to that or* a recent A perpectus o donensiawhich concluded that vilasge Irrigation systems are generally better maintain I and more efficiont in water control and distribution than stateoperated cystems. 

The preceding discussion Is 
not meant to imply that village
Irrigation systems (existing and potential) are not in need of outsidet,ohnical, financial, and trganizationel assistance. The positive benefits
from such external inputs vill be lrdicated aubsequently. 
 h does
et es{ t -need for both.lannors anti Im.le. IeToconsiderthe St," MUM .I...s.. ... 0 mai irri at .lOtny"yems. 4 o reconize 
thoset~, e
 

o te i under w' 
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r . AL DE rzPTIO o'SEDIPM A PRWJEI 
S. tXisting -fndUse Situation 

The .5.17IMO locations on which 4ihe evaluation was car ied out
cover thr' 
y.ears of activities (1974/759rl96/77) and include approximately

17,000 hectares of reali-ablA potential irrigited hietarage. 
Of this
tal, €59%-(or 102857 heot.ares of lan4) were already under some form of vetrico clt;vation, prior to the projeet--conisting or h6,8 7 7 hectares or
rtinlfed larot and 5,90 hectares of irrigated Irrigatedland. isn't presentprior to the project reprsented 32% of the potential target area, and wascomposed of 15 300 hectares or double cropplng anm IO^O blectaree of single
uropping cultivation, 

If we consider the IRS project 3ocations from thestandpoint of
previous land use ,conditions, only 16% were classified as undeveloped land,while an wditional 8%had some upland crops but no sawabs (rice paddies).
The remainin ,76% bad rise paddies present in
some portion of the project

arqa (either raintfe or Irrigated). Significantly 50% came from locations
uategorizod as consisting primarily of wet rice cultivation, and 55% of
projects ha existing irrigation systems-although often very rudimentary.
 

P, Eocation. to 
 rayhy and degree of autonomy
 

The IM projects are fairly widely scattered throuchout the
sirchipalago encompassing 24 of P7 provinces, Approximately 864 of the projects are located otiside of the island of Java. 
While the projects are
tnfluenced by a diversity or conditions, they generally are relatively

mall (330 heotares on an average) and employ relatively simple teehnologies. Actual sizes are 0on31derably smaller, since the preceding


avorait was calculated on potential$ not existing area.
 

A distlmishing characteristic of most Gederhana locations t
that of the relatively hilly topography. Only P4% of projects are situated
in flat terrain (under21% gradien1) 
 end many of these are surrounded by orIdjacent to water sources originatir g -In hillier terrain. Most employ 'soefor" of hi.l.-terraoing Lechnology, the orgenirational implications of which 
will be dlscitssed later.
 

Related to the question of topography is the fact that the %pre-existing li3 systems were situated primarily in the upper reaches orheadwaters of vatersheds, or else were generally self contained. hrom 411locations on which agricultural survey data are available, 6% reported,pfwreoims nostysteu whil.e only P0%reported . or more. Likewlse, 71% reportedth'..t there wero no downstream systems. aTr a W o -of atthose dittignia i nna tran
tarme Xand Irm "e if ~inwi 



3. Chqnel Introduced by_1teierhana -Atvitifm 

There have been a ntxber or factore have delayed the achievement nr
Irrigation land development £etivitle
,icta, under 111l Including incompIeLd protechnical 'iveicienelend, lack of' Interest by farmers and credit,'ralntti. Irever, there have con.been ooc'e major achlv omentn. First, 18,00het4r'ea of iiew land have been'brmwht under cultivation (conslotIng formerly ',f 6%"'of rainfel sawahn and 40% dry land cultivation) to bring theirrigtited cultivnticn-tot up to 74'OO0 heetars. Becond, an edditional
1,000 hnotares have intenslriml riceeropping rr,u
'thinr, improved uater availubility an 

one to two times a year.

water crntrnl on existing irrigated
lAnd have ntimlated yield increments (particulerly in lover portions of
.#Wytems). Oft.,n these chsn es have tAken place in part as a result of Is•-ovo4d local orgonizatiotl p-rfominne and capacity, frequently in -con-
Junction v t.h the formation of voter users aanoclations (P3A'). 
 S1ani.tic.
 

stry. in yi. h ertsntsaeoreases,fresence thh 
a mf an existi aAx ra
=rm
rr on- tem o to have 7irrate' .
 

. A ATIOTII..OMANTZATIOAL MO.AfD .APACITr&:- PRIOR IM 1113 
'l.
 

It isclenr fromi the detailed case studies and field visIts that
th ffectve orant ration varies ppasmaulod for v fI~ nsyst~e anddurin .a s tm-i4eenMISon0rear
Theiiid
re"ofte !ntd to sPaclfig Irrigaion tasks and functione dictated by theMocal irrigation unwiroment, and the degree
rrquired. to wehich group mobilization isTor instance, organiational arrangements are requently introduced during dry season periods of water shortage to allocate scarce
wnter Pore equitably and eIticlently,
Pv'nsoon rainy aeesun. 

vhl.hbIn turn are dropped during the
Just as there isconsiderable variability lethertn -tanks At Lfolt4 . ... 

__-_Mr _ _J_, _tt h cain6 Ittz of ea.muities to ary tou these LeksIn 01 Ane. ,* A MCvmaan chratois4Vg theis-1-iJF
tyste0u, hnover, is the relative vulnerability of their somewhat pqrishibleearth, brimboo, and stone diversio, weirs to destruction by sudden flood
t'trrents (1binirs), which cce gushing down swollen stream during heavy,rnsoon downpours. The repair tn maintenance erminl ty .roup capaity to act in concert on 

of these vpirs demand a 
g loen notice. 

P. RevIw or Oran,tsonal rorus 

1) OLgial~gi|,~L. .
' clear tv theo, 
In most TRO systems tuodied, itIt t| ol axt arhip playa av'aing anis snyators. T" 

major role Insuper.0llqe heAmfon frequently retains1, tonte a', Jority oves, the Oystem, ini'udir (1) renolviig iSlle tlat 
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-'nnnot be s.ttled by informal arbitration at; lower administrative levels and
 
(,?) pr iding over the planning of msajor irrigation/agricultural activities. 
While stich authority in large measure 
Is derived from the headman's ultimate
 
responsibility for the welfare of the community, it is also influenced M 
the
fact that In most ZR.1 systems there is a close overiayping bet een vil-nge
:ttInini~t;rat ive bounds and th-e physLeal. outline of the eana1 network. flow the
headman's authority-is inmpem ntelin practice varies wideql, ia port 
pen in-m he w h becomespecialzeddgree-to hhirirrigation tasks have 

An important secondary role to played by hamlet heads presiding

ever village administrattie sub-units, undertakewho often the responnibilit-y 
t, mobllie households for major ttaltitenance on canole and weirs. The 
l)mnlet is ,rohnbly the primary and aost effective village unit for corporate
ace.'.&n--givn Its close kinship$ residential and reciprocal labor-sharing 
bonis. 

it ) VI!lage Irrigntinn I!peetallsta. Most IRS village irrigation
,1y.,cme had at leant one village member n5shined to carry-out and coordinate 
Irt. ,L'on tLaks, lArger systems AometImen had more than one such 
:.p,71.!Aint-eaeh being responsible for a partliular component of the canal 
network. The duties of theve irrigation speclaJistn (orten called uiu-ulu) 
vary. Hwvevcr, they usually involve (1) supervising water distribution,

r:%rticu arly during dry seasons and (2) seeing that irrigation works are 
rnintatned (either through direct pornonal efrort or through coordination).
 

iII) Formal Organizations. Prior to extension inputs provided
by agricultural personnel under 'IH,'t auspices, most systems did not have 
formally structured irrigation organi.ations (as defined by a constitution,
procefur:,,', regulations and membership). There were several exceptions to 
his s,-ntrali~ation which emerged from the case studies. The general

,ibsen, oof fmrvil.asociatione of water users, however, does not imply that 
evisting nLirmn zational modes were ineffective, Informal norms and 
r.nctlona often guided irrigation ,:nduet and pronted cooperative action,
parlIculirly in situations where expected behavior pat-terns were well
Ih'rinn,1 by cuitor and trodit.,. 

Iv) Inter-V ulJ.tage rrri tion Linkages. Most systems ntudied re
tained considerable autonoMy In running Irrigation affairs. Only 30%of 

ntems reported even .,vinal outulde pwirticlpatioti in the tiansgement of 
rIration upkeep and .;*ter allocattom tasks prior to I1. Where coordinaon, of' water dintributien between villages nevessary,wes it was principal

ly t:ivijucteo by lower rnnl:ing Irrigatlon ervive p-ersonnel, who manned weirs
and turnr)ut smate. In otvne canen where watcrshegls or local canal systems
we:re :Ihied amng cevernI vtllteest rormas11,r',1 hirizontal interactions were 
%.vitient. 
,Verciod 

Likewise, 
by L,,lly 

Jnt,.r-nyoatvm coor1inallot of irrigation wav on occasion 
ackrrewJodgrei and 1i)erarehlrnaly legitmatod trrigation 

q; rt'lI I tlunh t; bin*. iilvhnen Att.,UIn~ 
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. 0rnizational_acites ...to'arry-out- .a ntrti.n 

ea-i)oofesActivties. . Ina number o' IRS systems Otudied Indeia l"overnment sponsored construc iou represented only a step in a seriesof maJor i rrigation Improvements, t.lMated by'Lhe villages concerned,UGia1lW~r ith 'little if any outs Ide. technical R'sistnnce.locati16ni'had, alreiLdy' 'sig,ucioin oosts.aths.rri11tion The on
.tru ,ti on-- aditlonal.; diersion otructures and canals, the elaboration ofnlet ey ftnsimnd to texinu_ n g woi. t: ....... sj. __to the of rice terraces.rereented
.Howover,~i ,~n in two case studies inani IWorth Suiwira, irrIgatton systems were built from scratch inthe 160's and early 397o's, one covering 4oo hetcfares. 

" .i) Acompanying Conditions. The condi'tions 'underwhich thesemajor extensions of irrigation systems were undertaken were diverse, and itisLclear'that not all irrigntion communities have such internal dynamism andcapacity. 
 There were, however, several observable patterns that stand out.Most of the.An irrigation networks were operated autonomously. They hadactive village leaderp and the roquisite skills and technical knohowavatlable within the community, They vwere largely situated in hlMountalnus terrain. 
WhIle group activity was used to construct major
..rS, individual cultivators isually were responsiblp for opeIning s.awh
wihas-carried out' Primarily in stages.
irrou 

Sii antly theP e of6fmai orirrttionconstruction seemsto h tsyothaveaccelerate'in-some-locatio.fllwnpoionofanasbiyincentivesby h=avrmnt ___uh t
Lubaldtdtsa
1rogram. These runds-helped'defray the costs of purch-ased construction materials. 

Voluntary gotong royong 

The value of the labor inputs provided free throughwork usually substantially exceededpurchased inputs. 7Wt the value ofthe exception of several diversion', structuresthW.lining of canals, these constructions were seldom 
and 

i of cement or
 

. rgq1n.ationa.Capacitiesto MpLement Maintenance. UndertakeBt~air and toCir-out ncrementa1Construction 

i) Introduction. 
In contrast to many lowland irrigation networks
where local lesl tertiary components of systems are often in a relative
state of disrepair, theanalysios 
 11M systemsIndicates that fpr themost
Lrt they ap ear to vea fairlyhigh pacit1.
~irdugagedatruturea* Therearoe, however, 
m _oat ncanalsandto
variations Inorganilitional
procedures and capacities, bmth among and within systems, linked in part tothe tasks 'imposed by the physical-ecologies of the micro irrigation environments and the tochnoloicai phyala, layout of systems.
irortant to listinguish between It is therefore


(1) maor mainten-nn- typically Initiated
.r 
t,the onset of a rice cultivation cycle, (P) 'extra-ordinary',

emrsney commnity mobililvation to repair daomaged weirs and/or canals and
(3) routin-, or ongoing maintenance carried out on a periodic or irregular

basis. 
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ii.) 
 ajor Sea~onal Maintenance. 
A fairly high lovyn, of coniunity
labor Js required for ipkeep of village irrigation aructures because of
(1)+h-3 
per!shale nnture of diversion weirs which are particularly vulnerable to damge and even destruction during monsoon storms (2) the high oilcontr~t of msiny of the mountain streams and rivers and (3 natural vegetativeproeesues which lead to the growth ol' weeds in unlined earthen canals. 
The
fact that terraced rice cultivation usually leads to stable relatonshipswJth the.urroi 
 ng ecoo m sti . riantm urbe attributed to
th ui t, -of communities to m i~'rr 7tna ak'frectivelover tie.
 

The following trible drawn frimn the 55% IRS locations reporting
functioning,irrigation systems prior to project implementation indicates
(1)the frequency with which upkeep and repair activities were undertaken and(r)the fairly wide variation among systems in upkeep work. 
Data from the
 
fab.le V-i. 
 Frequency Irrigation aint 
 d Repair Activities
 

"theOnset Of IRS, ta -ft
rom the-55locations
 

imwber of Times Activity Performed per Season
 

!_I.t enance Activities -

Rainy Season PO. 8% PO.0% 29.9% v .Dry Seo.ason 3P.2% P..7% 0% 30.6% 6.7%19.2% 5.14% 1P.6% 5.9% 

lair A,irivitles

Rainy Season P1l.1% 37-4% 20.0% 7.9 8.3% 4.5Dry Season 4 4.7% 27.0% 10.9% 5.7% 9.3% 2.4% 

field vinl'ts and the socio-ilnsttutiona] survey suggest that for most
locationa, the volume of cooperative work required to maintain and repair
canals and weirs was considerably higher during the rainy season.
 

Most locations reported annual or semi-annual periods when the
village acted together to repair structures and to clean canals. 
The
commencement of such activities usually follow discussions among village
and hamlet leaders, irrigation specialists and 'progressive farmers', during
which timi avosignlmento are given to respective groupm regarding the
locations they are expected to clean. 
 The actual repair and cleaning of
canals (turun ke sawah--decend to the paddy fields) takes from a few days
to three weeka. tsisusual.ly followed by a#imes m,Jor celebration (and somerituals and ceremonies at water soiroe, and diversion structures),Wdien milntennnce, water distribution and plantin, srhodules are discussed-prior to ,tctual Iand prepuratJon and planting. 

http:usual.ly
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Once decisions are made regarding the timing and aheduiles for
-ileaning canals, these ,decisions are convoye.i to cultivators via hamlet

it.ads (or the ulu-Uu)uulu or 'viJlage Irrigation technicians

uIually coovdirate the cleaning of major structures. Direct mobilization

and iupervision of groups working In gotong royo cooperative fashion is
uniUlly vonducted by hamlet heads, who ar,- assigned portions of the canal
netwoeRI.., OFten these assifuiments arc In the vicinity ol' what is recognized
ns a distinct hamlet cultivation location, with working groups consisting
primarily (if not completely) of hamlet residents. The preceding general-

Izntionu really over-simplify what, is in reality a much more complex

utt.uhtion with interenting variations and modtfications--often reflecting

4just.enta to locality specific condiLions 
What is significant is that
local orannization arrangements for the repair of major canal structures


f'reu-!t.- took cogniznnce of the fact that th, hamlet was probably the

Iizost natural social unit for rnobilizr effective cornorate action.
 

In over 90% of the villages visited or studied in detail, those

required to par'ticipate in major seasonal maintenance were cultivating
households (owner-operators or with each
tenants), household responsible for
-ending one adult (usually male) to each location where the family had sawah 
holdings. In many of the villages from 20% to 30% of the households hadmultiple locations. Under special circumstances (i.e. sickness, absence

t'rom the village) households were permitted to hire substitutes (paid

Rp. 
OO to Rp. 500 for a hol1r diyy's work) to undertake their allotted share

of comunal work. 
It was made clear across the board, however, that such

suzbstilmutes represented only a small fraction of the total labor force (less

than 3%). 
 Absende from communal irrigation responsibilities for other than
Ise itimato reasons was trrowned on and considered a violation or- community
 

nors.lmr wa a 
endncy,also, f'or repair and maintenance undertaken on
 
major portions of the system 
to be more formally organized than that under
taken on tertiary or farm ditch levels. 
At lower levels of the system,

cultivators often worked individually or in small groups to clean portions

,f channols pitasing their respective fields.
 

i ii) Ferenoy Repair orDaMaged Irrigation Works. Oiven the
kinds oC perishable structures used for diverting water from mountain
 
streat 
 and rivers, in 80% of IR3 locations communities were called upon to
repair damaged or waahod-out weirs and canals at least once during the
mv'nmoon seaton. Over 40% reported undertaking such endeavors twp or more
'lnes. While the problem of damage to community irrigation works was less
during the dry season, 5% conducted major repairs at least once. 
The need
 
to mobili.,e labor at suden call to rebuild daaged works has helped ensure

that,a community wide organizational capacity remains existent. 
 Bince
 
commnity Jitterests are threatened as a whole, all.households are expected
to particfpnte, usually under the leadership of the village head. 
There is

usually no question but that the requisite leadership will be forthcoming,

and that community norms regarding respont.btities will be observed. One

hould not aitramaticalx aumume however, that the the
 

under em efeyconditionx necen
ssarily implies a a milar feive ea 
or m re routing matntenfne a vtt M . 
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iv) Routine MKintenance. There is probably more variation in the
orr.anizatinn of ruutne upkeep o1' village canal, , o.vke and diversion 
,tructuren,.and in the effectivenuss In which these tasks are carried out,

th0an there In in major maintenance or emergency rernir, In many syttems
(1)routine maintenance is lees formally oraanized, (0)may not involve the
 
direct parti.cipation of hamlet heads and (31 often is t:arried out as the 
ulu-ulu or c,lectiono of cultivators see fit. The ulu-ulu usually has 
responsibility to one that major canals are maintained, whle cultivators
 
(an inuividuals or in groups) keep the channels pasing their fields in
vorkinq contittion. Wter distribution difficlties sometimes arise due to 
inattenttrn to routne maintennce. with lower portions of oyatems taking
the brnt rC the negativo conasouences. Often this i because leadership
rolna ani linternal cont.rols In routine Upke9,are not 3ffectlively in. 
Mtutitonal-zed across the canal network. 

Some villa^Ges have long Inxtituted regular echedules for con
ducting routine upkeep (ioe. once in five days or two weeks), supervised by

etlher hamlet heads, irrigation specialists (Cull or part time) or leaders 
of water users groups. In such cases there usualy,is a greater likelihood
 
that vtllce canals will be. . in goud condi Lion, and that norms regarding
thartI. n -o niivIdual cultivating husholds aroex nlicit 
'ndw dll oherved. There was a tendency in some of the more formally 
or.ontzed istemo to transfer routine maintenance reeponibil Ities to
irrfertton specialists, as ir currently frequentl.y being encouraged through
PM's, 

5. Or anizational Capacities in Water Distribution 

1) Introduction. Many 1RIFvillages studied have had long
traditions of instituting water control procedures, while others have not.
 
The need for and the extent to which controls are introduced is linked to a
 
number of factors--including the supply of water available relative to
 
demand, er,)pping patterns and varieties, inter-dependency with other systems
and external regulation, technologies utilized and physical layouts, topo
,;rapby, size, etc..
 

ii) Water Distribution above the Farm lAvel. The organizational

p'ttterns for controlling water dittribution Among portions of the canal 
systchs, and the procedur' used can take place in a variety of combination$. 
One approach is to allocate water to different portions of a system at 
different times (and at differing levels, if needed--primary, secondary,
tortinry) as is done through rotation (giliran) or staggered planting

(.l~oqnpan). Anotlier approach i to let water flow coz1'4nuously, but to 
rofulfate the amount entering different 9ortions or the system through
emp.lnMed concrete/metal division boxes or through seasonally replaceable
l#)nhly evailable r,'terials (wooden logs with titeheo cut Into them, cuts of
b'irtboo, banana palm tronks), or some combination ,r the two. 
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The61iranl/golonpan ch frqe
Sopietate yrequtrea a moure,tYpe. of technlogical/mechanical capacity .to open and shutorf %rater to different coruponents. oLthe local canal network, and often isasuociirt 
 with external ageocy involvement.and wi Lh permanently emplaced
but.a untable,division gMtos. 
However,, such ansoclationa arpmatic. Withsa gilirn/olonran system, 
not auto

one can build in flexibility to
alter the frequency and timi-
 of rotatlon to match relative water aviI.
abilityl which places a 
premium on on-going de6ision making capacity to
adjust to changing conditions., 'By conitrast the employment of emplaced,
generally non-adjustable technologie (whether .aue fro concrete or local
Prz'iWhable materials), dividea water prnportionally...he adjustment process
to redue4 or increased levelp of water within the.system occurrIng automatically. 
Howeverp some form of consensus Is usinJJy required prior to
sach oeason regarding the size or openings which channel water to 'ifre-ent.

portions or the system.
 

The posaibilities for a variety of comblna.tons, both across
syntems, and by season are obvious. Tor Instance, a rotational approach
frequently will be used at higher levels
V6iie cnntinuous 

of the system (primary, secondary), 
111,MIfic 

flow of water may be nra;ticed at l.ower-levels duringrotational turnse.water being allocated proportionally among thevarious turnouts through notched logs. 
Or the reverse may be the case,
depending on avaiiable technologtes0 Bnlideser .ubhks, with their finelydeveloped and Intricately tuned technoloficaJ/or-nniational arrangements#primarily use a continuous flow approach to water distribution. It isiportanttonote that in eonrast,
to and water Weallyisa'fluid$
resource,th otolo hch as 
 to short-term m-an ,o
E~~ato 4 ocial conflict. The imeortance and 
r~j.rdh Gwiter user of Instit tl~aiing normalconduct, and terole of toohnology Infacilitating
s9zehenda Is readily aPmorent-- rticularlyin water short sstems. 

A key determinant nr the extent to whirh some form of water
nontrol w.ll be practiced at any particular time is that of water availbhility relative to demand. 
Moat systems studied let water flow continuously
,lurinq the rainy season (ternn-menrus) throughout the system, 
During the
dry ntnoon, on the other W many Introcluce rotation or stageredplanting. This institutional rlexibility td adapt Lo changed water condIl-.ong in reflected in an interesting practice found in a number of Iit.
systems. 
 During the early part of the rainy season, when 'the level of water
nveJlable In the system is otilj .Insurtieient for continuous delivery,
wnter will 
 f ther lie rota ;ed orstaggered between physical nub-components.
s soon as ,he amount of'water flowjng dowai the streams from the hills Insurfient, the village owitches -to cont|lluoup flow. Many village andeyetrnally coordinated ayatemn retain Ud.s Internal organ!ftinrAalfloxibility to switch from one water aU4,'.'tlon approach to another-In tunewith Aexisting CondOitions. 
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, i',),.-Water *ourcce, 
 Local Irrigation Specialists and Water
D.l3tribution. Thl number,and kinds of' water sources available and fhedegree to which they are.:rJternal or external to village boundaries are im
portant •factors which ipfluence the internal organization of irrigation.Villagee withnumerous aou.rces (one had ,h) often link these sources to
specific sawah locations,:wJthin .the canal system$ either interdependently
(in which zuppletion may be practived), or Independently. There is a

tendency in such situations for decentralization of management functions
to occur. Pj contrast, where.wter originates from outside the system, end
in shared by a number of communities, gate keepers and lower level irriga
tion personnel play a critical role In determining the extent to which water

allocation procedures at local levels can be standardized. Only 20% of
systemn reported that overall control 
or water distribution In the sub
project area prior tu IRS was exercised by Juru2 pengairan (irrigation

rervice personnel), with another 10% having part or flz]l time weir and gate

keepers.
 

iv) Water Distribution to Sawah Hloldings. 
 An ideal to which
many systems seemed to aspire was ths.t of providing every cultivator with
 acceus to a delivery channel, although the need for such a level of develop
ment varied. To the cultivator, direct access to a delivery channel by the
lead plot inhis sawah holding enables him to regulate his water intake
without depending on another cultivator's involvement. The potential for
inter-cultivetor w;ter distribution inequities Is higher where a sub
stantial majority must rely on plot-to-plot water flow, and problems of
coordination and water-use efficiency crop up. 
It is considerably more
difficult for villages to enforce sanctions and ;0ntro0s regarding water use

insystemn with poorly developed delivery system. In 
areas with hilly,
mountainous and uneven tetrain, however, there is prpbably less need for

reiching the 100% idenl; plots tend to be smaller and tailored to topo-

Graphical contours, with accompanying greater speed and ease of water flow
 
from plot-to-plot.
 

It appears that at least 40-50% of all IRS systems with existing
Irrigation, at a 
minimum, delivered water to cultivators holdings primarilyvia delivery channels prior to IRS. A substantial majority of IRS locations
visited or a',udied in detail reported that ;./3 or more of their cultivators

had direct access to irrigation channels. Soma reported above 90%. 
 This

tendency to find fairly well developed delivery and drainage chanpnel networks in a Aubstantial portion of oyntems prior to IRSl 
Is linked to inter
ectJons between topography, ecology, hill-terrneing technologies and
organization. 
 Of neciosity, Southeast Asian h)il-terrnce complexes have
built-in physical and Institutional cnpacitioo to channel water in and out
of' mountain strens sn as to avoid flooding of' o1wer lying fields during
heavy monsoon downpours. At th, same time they retain the capability to
chanrel water from plot to plot, Inorder t.n make maximum use of existing

nupplies when needed.
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X.G systems difiered substantially In the extent to which water
entpring tndividtil sawah holdings was subject to regulation, with the kinds
of .tchnologief used alsO.varying. 
In many systems few controls were
exertsiRed' urrng the rainy season, while during the dry season some form of
regulation would be introduced. In some locations cultivators simply openednnd closed earthen-walled' dykes on delivery channels. However, informal

agre.ements might upecify limits on the depth of' standing water permitted in
the rice,terraces (dependinR on water availability and the phase in the
cultivation process. ) A fairly high percentage used short lengths ofbmboo to channel water cut 

out of canals or farm ditches into their fields.The size or the bamboo openings were sometimes roughly proportional to thesize of the newah holdinps. A relatively small minority of locations haduextrcmely tight controls, with the emplacement of wooden notched troughs orpieces of bamboo regulated by irrigation apecialiats according to strict 
measurtments. 

The extent to which some comumnitles attempted to use technology
to buildeqoiity Into water distribution i reflected in a 400 hectare IRSmountaiQ system in West Java, The emplaced wooden (cowal) troughsregulating water entry to plots were carefully measured and onttrolled by
village irrigation technicians. Ilost interesting was the fact that the siteof openings in the lower parts or the system were If times larger per unitarea or sawab holding served than those in upper reaches. The differing
ratios among portions of the system signified an effort to compensate for
intra s7stem variability in the speed and depth of water flow. In short,

reutting across most IR$syst 
 ms studied in detail there was un tindirlying
principleorproportional wa"ter delivery endgeneralized equity. The degree
to which this prinCl'le was strictly regulated,however. Varied widely--

V oftet..linked to the kinds or tehnologies used. 

6. T- Or anib.ation 01' A ricltural Production Prior to rl(8 

i) ntrduction. In most IR3 locations the orgsnii tion of agri.u.,lture centered arn, nti the househuld as the primary soial unity of pro.duction. There was n fairly distinct sexual division of labor in ricecultivation, with woomen carrying out the more labor-intensive tasks. Whilethe house.hold acted un the primary production unit, the cultivation of rice
frequently was hubject, part,in to group proeesses of social control-pirticu.Arly with reference to the selection of varieties arnd the, timing of
planting,. 
 uch controls wore more apt, to be found in locations where

vilJnoes regulated water distribution, Anil more frequently in dry than wetultason cultivation. Ccmmnity level decisions mn cultivation patterns,where wnde, usually were taken in conjunction with decisions regarding theplannin; of irriqation schedules, From the standpoint of the palant,

irric tion and cultivation ragivities were Interrelsted, not
or the inedeedency of' thnitr oricanizational_.reitirements lmoll becausebut also becgause 
theywere art of the web ufcultural p1rceetios r~arding theCoumolosica&

ornir f logical-agitvic rcesses, According~ to these views, harmony 
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In social proceRen (Inftuding"te mnagement or Wnter) was linked to
barrori.y with ecological rhy )ins In a rociprocating rashion. 

it) The oranl1?ation
UYVS. In most or cultivation after the introduction ofof, tile vllaes atidleit In detail, goyernmunt agricultura)
extension pro~rama ?ave had a pru*unrtimpiot on cultivation to the extenthat most /armes plant*Jmprovedr cte varieties ona portion of their* hqtitinosi, YiJds achleved are often comparabletehnoiolically sophisticated Irrigation systems. 

,t hose found Inmore 
Ina nmber or locations,
the Introdu6tion of Improved rice varieties Increased the demand for Im.proved water contkol, Likewlse,'cuJtivatton deolsions have become more
subijletito villagn processes of consonnuoV48 doelon making. Only 26.1% ofrspon41ng comunitles reported that rice cultivation was not regulatedLn some way,, and many of these cowrinuittes undoubtbdly were among thosevhichdid not'yet.heve tAnctioninglririgetion systems 

q ,n7. _inmncja1.abaitiesor
'€upiti .in Irriaation
 

_ ngoing ina.i ng of- rattonlapr 4ontributions by Voluntary.ul tiv tore repreosented the primary input into theorgong operation an maintenance of local irrigation. Inmost systemswhere Irrigation specialstts were present, and where they were not given
special allocations of village land for use while inoffice, the receivedpayments from cultivators for Irrigation services rendered.consisted either Of These paymentsa .small portion of the rice yic '(ranging from J%to1),, or more commonly 25 kg. to 50 kS. pe; hoctare of dried stalk paddy(gbah kvL_
yIelds w e 

) paid at harvest time on a seasonal basis., When harvestunusually lowi, the paymments were reduced. 
The wilinness of
vultivator,,to make such .Payments larielv et& from the fact tht t-tra-~atonnvn,, irn l to t v11 e ane toneby oust milRgmpletedaudw-ere ex. 
ror pastservces rendere. 

II,) ?inninCostrution or xair. Some communitiestook major constriction aotivities which under
required local financing-collected on-the basis or specially assigned levies to each cultivator
(based on land-holding sizes). 
On occasions couamnities also called on
residents for financial contributions to help repair damaged structures.
A few of the more organized irrigation systems kept contingency funds forsuch activities uhich represented a portion or the routine 0 &Ifpayments.Lar mst art.howver.Utl weak na ahs41 baseofvilluue Imited.111 a tnSthtCatems. Most vila 

coulbe~rkAxntoupAr~ ie~wsto 
Sis with exlsting syfstem took advantageof te annualdesa contributions to make incremental Improvements to local
Arriation structures. These included installation of concrete division
boxes and the lining of canals.needs as veil It seems fairly clear that the existingas community capacities to upgrade system 
are usually considerably greater than the incentive funds avatlabje, 
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D. 	 TECHWOLY MYSICAL IAYOW. ORGANIATION AND IRRIGTON PEFRANC: 
EKISTINo IRIGATION HZEDR AND POS8IBfLIT S PuIOTO IRS 

I .,, 	 Ikou io 

S. •. .ftenlio .,C an-pttempt was made to Indicate the organizationally 
&icver~&Wa" which' Oedekhana communities manageaithe tngoing operation 

land matt nc of their relatively small (and primarIlY oommunity) 
irriat.o ivytimi prior to IRR. It was argued tha0'%jnder the teOhnoloQgical, 
ological' nd s6teo-administrative conditions round irmahy IRS locales, 

villasie 	 rganizational capacities in irrigation were- tonsiderably higher 
ohan thold fowid In major state operated lowland systems. ii wias, in largse 

'misure dup to the fact that in many of these smaller systses the Linkages 
between pThls 'and outnuts. Cutlvators and irrlgation authorities environ

' 	 '. monM dtcand'hbloiy. and needs a Organizational.:apaities are direct and 

0Wre' eastiy maintained 'than in Iar er "centralized systems, 

This distinction between (i) state supervised and centralized 
syatA'u8which cover largje greas and numeroi*villages and (2) relatively 

•, 	 'leaentrallzed or autonomous syr4ems has been observed elsewhere. Studenits 
of rrigation orgahliation' hsve aoted that locally managed and technologic
ally iimple irriqation schemes are usually more responsive to ecological 
aond ori nizational requirements aid needs. They therefore are usually more 
otAble over time than integrated,.elaborate systems which tend to 'over
deyelop', are less responsive in adjQuiting to environental alterations, 
4nd periodically undergo phases of organizational dislocation and ecological 
deftadaion.. While the reality of Bederhana irripation systems may depart
- rom this idealized contrast, it i: inivortant to recoznize that the relative 

autonty 6o se systas and the conditiona which nerpetuate.this autonow 
are alr ddteiniventsi organizational perfotwaS Which should be 

- prted, notnundermined.o,, 

The preceding observations# howeverp should not hide the fact thia 
there un4oubtedly wus considerable variation among 1R8 systems in the 
effectivenos in whioh irrigation tauka were earried out, just ax there wore 
variatiqnsGwithin syotms. In other words, there were existIni needs, both 
technologictal and ortanizatlonal. which if ad-drssed, ald improve the pro
.t,.tvity nd equity oL irrination Derformance. 'In the remainder of this 

*sec. on, an attempt will be made to consider these needs and' conptraints as 
p bakground for evaluating the impact or IRS i t adrossing them. 

7. 	Tochnolop.tcal Conatraintu: Diversion Structures tMf -canal Uystems
 

I) 	 Diversion weirs. As previously indi'?ated, the perishable 

nature or monyooommnity diversion weirs loft them vulnerabloeo damage or 
4estruction during hcavy monsoon rains. rmagage or destruction to these 
wretru caused system wide complicatilons Ito uter delivery, sometimes during 
cruc al perimis In the rice cultivation cycle. Thits Is tb Day nothing 
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, hoeLwork requpzsb j pair them, Furthermokep these weirs frequently
were' rPpij water~erll~cnt WtA anl delilvering than, more, permanenteoncretcMonry structures a* a conseuonce, in lower ]ying portions ofsystems water availability was sometimes unrellab]i during the dry season,

ifavaijoble at all#: •, 

it) Cansl-NOvworks., Some irrigation networks needed furtherelAboratipn Q major cana;.e. Others needed more extensive development of
ieltsivry channels, 
Frequently,these needs. were potential,.that is, theycame to the.surfaco folloying.the Installation ofrmore permanent diversion
works with groater water delivery capoity. The potentialpeyoff from the
lining of canal@ was .otten high in locations .where existing ones'were made
or porous soil snd liable to daaage, resulting inconveyance losses which
limitedywater available to the lower portions of the irrigation systems.
In,some sopmtes: where tnter-caal.rotation was not possible given existing
eehnologies, the emplacement of conrete-emechancal division gates at
canhq.interseetions could open up rotational-possibilities, and thus Ia
 prove h #Cfftctivewater delivery capaouity oC the networks. 
Finally, a
numb'bofexiiting cincrete structre (wjirs, division gates) were damagedan,} pO61 y Ainctioning, causing water distribution complications. Theseincluded both those under Irrigation Service and comunity Jurisdiction.
 

" 3. Administrative-Oranlzational Weeds andConstrainte 
1I)X d etrbution /2intinee s n a 

number of locations# where OU Ldusually irrigation $ervioe) coordinattoh of weter distribution and maintpnance were required, these tasks werenot bing carried out .ettectiv*ly. A number.of systems studied in detailreported inattention to the upkeep 
. 

of major.works that nominally were outside the jurisdictlon of specific vlllages. Where these structures
(usually primary or qecondary canau ) clearly served a distinctive component (or village) within the larger system, local community initiativewas frequently (although not always) forthcoming. 
But where such demarca.
tions were'less clearp,or where itvs beyond-the capacity of the villages
concerned t6 handle the repair required, there were distinot-negative out
comes for local irrigation performance.
 

The qifficultles'arising from lack oftattentionto maintenance byexternal partsis are even more apparent when they complicated water allocation among competing villages or sub-systtms, as -was reported in somelocales, 
In some locations intervillage water distribution was adequately
coordinated, but in others, certain sections of the system were favored
over others-either inadvertantly or deJiberately. 
The likely result in.
oluted lack of enforcement ofregulations and a rise In illegal actionscultivators to tap water out of turn--usually at the expense of 
by 

favorably situated locationswithin the canal network, 
less 

0 1anMatioittes w thin vi 
 cL awere much more diff1 u t to meintain undrther
 

http:number.of
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"irow~~atces-,.since cultivator adherence to;Ib0ajniorTs regarding waterI ' ihts and mitenance responiblities uuaZlly grbupose4 aCn exgectation 
or general,equitM within the system. 

ui) brganizationai difficulties within villages. It seems clear
from the case studies and field visits that 
 where community interests were
threatened at a', wholes or where maf teance was structlired (such as during

the '.
turun ke saaht
), repair'and~'upkiep activities 'Were eo'fectIVely im
plemented, to the extent village tecihrlal/financial caaeities allowed.
'The requisite leadership with aecompiiying community participation! UsU~y 
was, tothcoming. But inless formally instituted irrigation activities such
aetloutine'upkeep, some syste.s reported shortcomings.
 

st i -t isapparent that the interests of cultivators from different
sections ofsystems are not always the same. Vie negative consequences of
,inattentioto routine maintenance inupper po tons of irrlgati)n networksuatiilly. are felt more keenly by cultivators In lo'rer lying sections. 
•3evaral examples were encountered of 'tail en4l"cltivators taking the

initlative to clean sections of canals that were the resoonsibility of
 
others*' 
 "'' . 

It isa matter of interest, therefore, to consider whether
organizinx cultivators in sinller u
nta, aaru .dist'inct physic components of-irrigations systems, imProves theperfaormne of routine
 
maintenanc,and'water dstribgtion tasks. ;.=Is is the proach bein

pursued by t 
Department of Agriculture in"ito P3A Organizational
 

, sativities. 
It assumes that witer user groups organized arou1nd distinct
sub-components of canai netw6rks are likelier to have commqn'interests that
 
can be wmiofetfeatively articulated than when they are'organized on a

commnity'widef.ibasi only. Systems organi ed in this w&,y usually are

•liikelier to have grestea9 flexibility inadjusting to needs which vary

throughout thesoansl network--the feedback linkages between inputs and out.
oute.are in 
 ofeot being shortened further. The caPacity'to diaaregate
Irrigation tasks oranhiAtionally'does not grelude the cavaciy to shift 
toa more a!Wregated forsaelen conditions so require.
 

In smaller more homogeneous systems the need for such decentral-

IAtvwd organirational forms'may not be as readily apparent, with community
pressure-and custom ;uffloing to qnsore responslveness to routine irrigation
neede. But inlargeor, more differentiated systems, there may be fewer in',eentives for Irrigation specialists And leaders to give direct attention to'-..ower lying portions. The physii'al layouts associated with the technolo
sical apparsti of many II0 hill systems tend to demrcate natural groupsAwater users, and in many cases intormsw patterns of cooperation already 

of 

exist, There soeme to be some logici therefore, In formaltriniq such units 
inaccord with the organt-ational apjIroacll outlined above. 
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It is {intereating to notethatqypral IRS systems had made,1liberato attempts 'to balance IOtetpni'iietlnginterests within 
vvatan by taking into account Irterjcttops,bet eo physical layout and
organitation. The most illustrative cas thif or a tranamigrant villagetis 

hI Iampunp, which constructed a 100 hectarp-co6uunity system during a four
 
:,'ir period in the early 19'/O's. Thephyaical layout of the system was
nt'rnqed so that each cultivatj hnf necesi to a delivery channel, and so 
tat groups of' peasant holdings encrunpasaon. 0,-15 hctares could be iormed
'qrorn'i spealtic outtikes. Moot nnteworthy the uu.ulu was deliberately

::..v1,t,'4 front the lower end of' the system, or'shaIXwe say, put there. In 
,':tflnr fahion, the leaders of' the l-l' hectare sub-units and theirnantnnnta naso were required to cvce from the lowtr ends or their respective
b-qyrters. By fakin. cogniznnce eo' technol. fin loyout, the vill ae wa01.p to balance the per3onal interocts of' pers(on ho ding irrigation


litiority with the interests of the 'romunl'.y at large nod th se of 'tall
ontrcultivators.
 

'. ~FACTrOF SYDERHANA ON MAJL IRRIATION PERFORM4ANE. INSTITUTIONAL 

TAMICITY AORICUBTUrAL PFO I)CTIO1 AWlFUITY 

1. Introduction
 

This analysis so far has concentrated on outlining the parameters

which influence irrigation performance in the small Irrigation systems which

chnracterize 1RS, Its underlying asumptlon tan been that if local in
,ntitutional*apacities to carry out the on-going management of IRS systems

tn be strengthened, then there is
a better chance that productivity and

eiuity ,oals will be attained over time.. It Is not possible to consider the
 
t.ipact of the prP.ram in the spacee allofte 
here in detail--that will be

re.served to an annex section. 
An attempt will be made, however, to highlight
the consequences of IRS project implementation upon the capacity of 
ovmounitIes !o manage their qwn irrigation affairs in a productive and
 
equitable r1#hion, considering both the activities undertaken and the manner

Inwhich tti-y were implemented. 
Give6 this focus and purpose, attention will
be directed privirily t.o locations where irrigation system are currently
functioning, leaving the analysis of nun-functioning projects to other 
portilos of the evaluation report. 

P. I t ofcmpc IRS on Construction/Naintenance Ca acities
 

J) Technoloaies introduced by the novernmeent. The kinds of techs,')oqten intr uee, throush 111n consiateod pr rily of some form of more per
matmn ooncrete/masonry or gabion weir (80% of al projects), construction
 
or canalp and the emplacement of corcrete division gates. 
The influence of

previous village works is seen by the fat that wher IRS constructed 
divrsion veir vere built on existing irrigation systems in 40% or the 
caos they woro built over villnge weirs. Kven more noticeably, Ie builtcsneln often followed existItg channels, or were constructed adjacent tothem. 



frio) tIX t dE'Teehnk~liteon Maintenanee C Mapacties, The datefrm tho agricuture-00fit'e rep4ort.sUIght ,redutonsn the frequency with
which main enance and,,+epIr was carriedo"tt,':Ji~the more detailed soclo
tnstitutional,survey, where'structures constrdeted were In-place and 
runctioningi arsimers. indicatei aubstantial rofluctions 4in 'the frequency and 
amount or work required to repair weirn first of'nl, and to cleanslit out
oP'c.nals, Thlsreduction in labor, inpute',re~vIred; to.eap local portions

of -he:sytei workin" order, was felt most strongy.n some oP'the lower
 
.rortt ns'c'SYntemag where trAlntenance ta)ss priviou -xoten were more
 
bur Ineoma. 

In a number of lcationa the conatwuction of more permanent works was aecompanied by greater Irrigation Servite rosponsibility for maintaining 
atructures, In a aubstantial 'majorityof the locettons surveyed, it was in
dicated that these respons.lities,were not beingKcarried out, and that 
village initiative was required to ensure that primary and secondary 
structures were kept in good conditinn. To the degree that communities were
capable of undertaking such tasks, such a state of affairs has Its benefits 
-- it Derietuates villue autonM " in irrigstion and lessens the devendence 
on external Parties. However, whero the canals crossed village boundaries,

the need for a stronger coordinating role was apparent.
 

In.-a minority of cses, critinal problems arose in connection

with Ipproperly functioning or.damaged weirs, which villages did not have 
the capacity to repair, and which were neglected by the,government. Buch 
Rn example ocqurred In East Java, where a new weir leaaqned the water supply
available to Z hectares of lower lying paddies for two seasons. The veJr 
was, f1,ally miade functional only after repeated efforts'on the part of the 
comr..ity involved. In several. other locations, imperfectly constructed 
-n1 incompleted major structures lert no Impact, one way or,the other. Itts importanL to note hrvever, that the tre lacement of indigenous work -

Jwhich can be repaired by communitZ action) by-perAnent structures in
trod-ue an element of dependenc into the local irri ation' system. If
 
the govornment is unable to maintain a continnent ca aciut to see that
 
atructures are repaired w en needed, the irritgation performance camoities 
of some systemsmaybe undermined./ The potential seriousnee or thte 
problem to seei by the act tho of 4A5 lucations reporting, 13#6% reportedconsiiirable or major dara;e to healwor: structures within a f'ew years, with 
17.1% reporting ubstantial damao to the more easily repairable canal,net

3. Impact of IgIn of, Water Distribution Capaeities 

1) Teehnoloten ntrxtueed the government. to whichy The degree
new technoogies were Introeucot (Tiijon gatest metrs, lined canals) or 
old 1.chno)ioes upgrade-i (tdoening of canas,, rpplaoement~of existintg
Atructuren witli Similar teehoolcgies) varied considerably., A similar con
.ust enn be drawn regardinil.their impact, although beneficl"I eonseqwen-.s 
,ppoor to hnvo nihbntAntially mtw |ghn neotative conneqie;l,c. 
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t. r ,. itJ) Tri 1',!echnologles on wetV,ditEributine Qapacity. There.' 
v, 

4ti cOdt~ in-evNi V,'Icuiturq of II)-the zurvP,4 eat8,n Impact
lni 6.tPt ' a T11

Conrtruc ion activitte$ on water supply' tndItLions. TI section differv
V6th ai' economic sectionti it irnG " trt- tnterjretatnnn er ' to o te'p centagre of' lnnrt of -- t
 

io'aa benor'it *Ing oetnefrom' aditeenl wator,whic'h trom construet,oin
tie tf.vjLies--here estLmated t bV.twv'on 50% atl n5,5 (viEn different 
stimates in part arise from differing i'terpretations on how to handle 

tho 'norecponssa'. Of greater interest i the quesaWon or the impact or
 
wnter availability within the 'ornnunItfeA Already.having irrigation systems.

or those reporti.ng improvementS during the rainy season, 80% reported moleat.
-ina while ,'Orqported substantial gains.' A oubotantial proportion re-
Port "no change., imilar coneueo6ne apply ,o,the dry season. What is 
. idat niffcart urtosesof or our is the fact that the dist-ribution of these 
)oetto w ere thex occurreLd tended more than proportionataly to benefit
,h., lower more disadvantaged porinna of' systems than upper ends, thereby
increhaing-quit.yV in the system. Those benefits took place either In the 
rorm of improved water availability ror existing irrigated areas, or the 
extennion of new areas,. In part, an we shall di.seus, later, such benefits
 
occurre'! In conjunction idth improved orgniatldnal eapacity resulting

from extel5to efforts.
 

It is' oignif icant. to note however, that froi Iti one (at a mi urtd) to l lor locarported that the availab~ility ofwatler had worsened
followlna thie imi
.ement tion or the sub ro eot--in many cases these involved 
faul. construction. From converbaioia with the local consultants and 
vie ts to the field this problem appeard,'to 'e fairj w1deapiead., A
'recquent complaint heard wss that the,*replao.ement canals constructed over 
existing village channels had bee'n Idue too deep. Farmers no loqger could
draw water directly from the chandol', and were forced'to rely on more 
distant turn-out points, swlching to rield-to-field flows. In some cases

the problem was temporary, pendtng the ,construction ot'new delivery
chaniels.-In otfer places, farmers wer6 stuck with a 
worsened situation,

and rea;ntful. These water distribution problems again point to the1m
or .ee. of aeonti.r3nt government capacity to undertake repairs to systemwhere :ucsh rfwairs are the result'of the shortcomings or contractors or

MMne fies and are byond teSca2City or'villles to solve.
 

iii) The elaboritio, of tertiaries. In most of the .stemswhere

improved technological capaaity to diatribute water resulted free IRS con
szruetioti 
 erfortso- the-'talor initiative to translate these votential ain 
into reality seems to have been 
takenby the comiunities -nvolved--both as
 
Individuals -iswel as in groups. This included both the openingup of new
 
anwa s ,ind the elaboration tertarieg. In locations, the
.... a number of 

a"rlcultural nervice appours to have per'omed a useful guiding role--orten 
inconjunction with J.ts activities to arisist 
ijthe formation of water users
a.,aociaticon (P3A's). 
The degroe to which tertiary delivery systems were
firther eonstnucted can be seen rrom the fact that only 32.-W of currently

unctioing systems reported rnceivin water on a field to field basis. 
 The 

remainier r'fioed primarily tn direst access by eunltivftrn to delivery
channolc, Including 38,." where delivery systems veri proxent prior to 
108,
 

http:reporti.ng
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Up-4.7uWnere they 7werflde ve:oe 6~r Antlepsifted subsequently.ationtns consisted or 11.4%'where tertiri The 28.7%
r 
construction wa" undertaken
wilthout guidance, and l7;'! .hereoguidance wAs present. 'ifesi findings, toilie di ree they are aocur,o, ire consistent with our earlier di cussions
regardinbg

nlnties.the irrigation insti utionaX capacitiea present within IRSco ' ".. 

iv) Wfater allocation.procedures. Sonie Oystems reported improvedc-paceity to undertake control of water distribution following the intallation of new mechanical tochnologies and the tor,tion lo P3A-, FordiC'st part, such controls continued
volved-!though lirigation personnel 

to be man.'ged by the*onmunities inwere involved in P5% to 30% of thecases, Problems emerged in,some ctoati'ons.vhere water allocation, whetherthiought improperlytunctioning
* and da ed technolo'ies, or lack ofabten.tion or bias on the part of externai.personnel, was not allocated


eftectively between sub-systems.
 

wit f nv) 
Waterauply situations. Approximately 7 rfunctioning irrigation systems reporpc 
IRS location
 

that their water supply during
the rainy season was reliable and adequate. 
Only 15% reported intermittent
And unreliable supplies.

during the dry 

Of the reduced number of systems getting waterseason, however, onl 15% reported reliable and adequatesupplies, 
reportkd 

55% reported reliable but lens then'adequate supplies, and 30%intormittent and wureliable supplies. The problems of watershortage during the dry season
duced some 

help to,explain wjhy most locations introform or water control. Over two-thirds employed primarilyjjlirn (rotational) methods 
'ofwater allocation, although staered.planting () was also practiced. "ger"
 

4. 
 IRactofIRS kmpLementation rocedureson local instittional
caaLcities, ncludin 
 theformation or water users associations
 

.) Introduction. A major goal of IRS as expressed by the mostsenior irrigation official responsible, is 
to encuourage target communities
to have a sense of 'particlpation, belonging and responsibility' for the
.ngoing development of their irrigation systems. 
 As has been demonstrated,

6cxisting and potential capacities Cor reaching this objective are high.
.. . ow projects are implemented, including the formation or vJable.water users
as,&Nsoeiations where needled, will be important factors determining the degree
1t;owhich these tdeal-scah be attained.
 

it) itater Users Asoeciations, To date, the extension staff of
tho Department or Arloulture,worknmg under the- uidance of a central ofice,
 
have beenthe k fyrecord igures in assistins communities to formP3A's. Toehas ben mixed--althoughi when placed in the'context of the startingpolnt, 'Mrly good. P31's have nominally been formed-in 0%or tle rR-x.=run tles, th aome l0%to 15s0 reporting actively functioning urpnizaiLens. This (sl not to sugatt that in lon.at onn wh:ro 13A's are not 
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operat.ng. P.ffentively, 0 & M is not being carried n adequately... The need
 
for P a, just as the need for formal organl.tLons in Irrigatiot varies
 
sinona the IRS systems. The nal. therefore, shoold,not be to form-a
 
specific type of water users organzation. but rather to strenrthen the
 
aDacity of' cMmuRMities to carry-out the"o- ini e"" tgir own
 

11, 0. a 0 J 

There have been a pumber or Impeiments "hilh have delayed pro
grhes fn formnhg P3A1s-, c'4ip"fof which is theW fact*that in approximately

41 nf thi proJectp water, is yet to be received. The process,.. of rgani.a
tional formatifn is a ulow and tedious one, with'no instant' uarantees of
 
succer.s.' "The fle.1blie approach h !nS pursued'by. the Department of ,Agri.

culture inattempting to adapt to local conditions is an appropriate one.
 
Its field level personnel demonstrated considerably deeper.understanding of
 
the 'tlynaics of peasant Irrigation systems than Irrigation Service kabu
paten level personnol--whidh in tobe expected, givern the more intensive
 
Involvement of the former with peasants on a regular basis. There still
 
are a nuiwber ofr issues thiat need to be worked out. Doing so will take time
 
and experience..
 

The approach of the P3A's, as outlined in an earlier sub-section,
is one of supporting thf formation of water user groups organized around 
distinct aub-comj onents (such as quaternary canals) of irrigation systems. 
l' these organiiations are to continue to expand and be viable in the future 
hoever."it is critical that they be formed prior to ontriction at the 
tertiary level, and:tt they have, major Inut Indeterminin4 thed ree 
t.L~bJJ)JU bcLebQZrkfkon, of, ield .oieeL ditvor x 4&ra neoft 
a "iven the close link between 
phynical layout and organiAtional possibilities this early role is critical.
 

iii) Government implementation procedures. In the past1 a number 
of problems emerged from IRS implementation procedures that did not allow 
for paiticipation by intended beneficiaries. For"instance, in 11W early 
stges pro.lects were often dropped on communities without preliminary con
sultation of plans--somne 55% of project reported no plans were discussed,
and in another 22%, beneficieries were not permitted to interact regarding
the plans. The major. implementing agecy has changqd its approach and 
taken a number q positivq steps to ensure that projects will in fact be 
desired by communities, and allow for greater participatioh. As,a number 
provincial officials noted, the ranner in which coumunities are approached
frm the start will go a long way in determining the degree to which they
subsequently will be willing to take on management responsibilities, and 
the degree to which they will tend to rely on the government. The direct 
ties between these implementation procedures and thi potential for P3A for
mation Are obvious. 

http:operat.ng
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The previous observations call for a very flexible approach on,
the part ofJihplementinggdndi inwhich accmmodations are made forlocml bpacities. 6tych an"'approach is more -deinanding in the short runt but;with cosideraby higher......pyrs. In the iong run regarding IR institutional, .jroaucI~i~lv6y and equity bJect~veg 'By helpig to perpetuate conditions* icbhaencuiagelocU,, initiative and reponsibility, the goverment's provision of selective technological and organizational inputs should

strengthen the institutional resiliency that many or these systems alreadyhave"@- ' 

7. t) Introduction. The 517 Sederhana projeet. from the first throey'Ars ofeIf 19's-1-6r~/77) areindonesian arbhipelago, geographlIcally dispersed throughout thespanning A of P7 provinces, and with 80% of thelocatibnsSituated outside of the island of Java'. The primary beneficiaries
of the projects are the rural agricultural communities (or groups ofcommunities) involved inrudimentary or prospective irrigation systems that
underwent tebhnicl/oranizatiOnal upgzadlng or construction. 
For the most
part these communities fall in the government of Indonesiala 
 target group
for rural development activities. If we use measurement criteria'established
by thn Alnibtry of Interior to olaseify vli.ages In termdevelopment, 41%'of in lJocatioisrreJ in 
of their -tages of

the least developed categofy, 55%in the beginning to develop category, and only I, in the comparatively.: welldeveloped category. 

From the standpoint of social and economic amenities, educational
facilities and accessibility, these communitiesalso were priority areas
for government development activities. 
Average rice'holdings, while larger
than in som, i , the 5very. densely,populated regions ot, Java, 
 wereparativei o'At 0.3 still coem.
preciset eitmates are 

to 1.0 hectares per cultvating household. Whilenot available, it is reasonable to assume that 00% to90% of the households rall below an annual per capita' income figure of$150. From qamplo VJllaes sttdied inthe bocoinstitutiona survey, lesothan 2%6fOte.households had O.ectricity.
 

The grographical dispersion or project locations means thatencompasses a diversity of cultures, local M
languages and ethnic groups.
ti not posible to treat a'ch diVersity indetail here. 

It
 

ii) istr bution bl' bnefits. The que tion of how benefits are
distributed withIM"aloal
connu ty(or within the specific irrigation
systems)-isan important one. 
Inmany of the major.state operated lowland
syatamn re'habilitated under World Bank fundi, ".
beneficiaries tend to come
from the rural elite. In the Dederhana projects 4tudied in detail, it wasnoted earlier, thos moit directly, benetitting tended to come.fromlower portion, theof ayptims which previously were difftoult to irrigate.moreThis observation is.not meant to suggest that improvements ,initiated under
IRS eliminnted locational inequities vithin systems, but they often tended
to narrow- ;aps. 
 In locations receiving irrigation for the first time, the
provision of outside technologies sometimes permits the delivery of water
 

r,* S 
1 e,. i .. e 
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to,more distant hodings that indigenously constructed works cannot reach.
 
"
'Clearly+,there areexc~ptione to these'generalizations--what Is being


emphaited here are the Qoverall trends.
 

S tInhis qvalur'tion i't 	has ben emphasized that the parameters 
'"asiated with smal 'irrigation syaL pa quch as characterize IRS, are such 

to encourage greater responsivenese to water user interests than often found!iq larger systems. Therewenret however, shortcomings and needs, which the 
up~ra4ingof-technologies and the promotion of organizational modifications 
" iphaizing| parti+ipationin smaller water user groups attempted to address. 
-S3derhana actiities, accordingly, were geared to ensuring that intra
system feedback linkages between Inputs and outputs continued to be main
tainede" 

In looking further into the question of who benefits (whether from
 
extension of irrigated land or increased Intensity of cultivationon
 
existing land), it is important to note that the percentage of landless
 
households in the +more isolated Villages which characterize IRS in con
siderably lees than in some of the heavily populated lowland regions of
 
Java. Eighty percent of the IRS comunliies reported having few if any
 
landless laborers, 
In only 15% of the villages did landless households
 
exceed the number of cultivating families.
 

Given comparatively low levels of landleseness, one can assume 
that the provision of benefits to cultivating households for the most part
did not exclude any major sectors of the village populace. Where landless 
households were present, they probably benefitted from (1) direct employment

in the construction activities initiated through IRS and (2) increased
 
employment in land preparation, transplanting and harvesting activities-
all group activities, in which landless laborers tend to participate.
 

Estimates of the economic benefits from the Sederhana program

have been presented in Section IV.
 

iII) 
 Role or"women. Women have been and will continue to be 
major beneficiaries of IRS projects, both through additional employment
opportunities created in rice production as well as by their role as 
managers of the dtflestlc household economy. Allowances must of course be 
made for the differences which arise out of the diversity of cu)tural
regions represented by Bederhana locations, lnciuling parts of Rumatra where 
matriarchal social forms are prevent. 

In general social relations of production in rice specify major

role for women in the most labor intensive rice production activities-
transplnntina and harvestIng--Cor which wagos In cash or kitn 
 are usually
rorthnomirg. There is 
a tendency for women to manage food crop production

and for mon to manale canh srops according to Informants. Data from the
 
IR3 proleotat however, inilcatt fairly substnntinI participation by women
 



1 4 In nonPrteo production/inome eal'pin .ttiej r IAby men.These include upland cash eropsq tree 'dropi aend rt ihtng. More exact breaklowno of employmentractivies for bot~h men n n; women are not available from
current date. Women do not,er:rcisf a maJo'r role in Irrigat1on and cultivn
tIon decision making pr'ecese,, buL they dto h:old conerable InflPuence indetermining how beneftn will be used. " If ci 

d iv) Conclusion. In sum, for the most port the sodio-economicand eultural eharacteristics of communitiec involved In the Gederhana pro
gram are ouch to ensure that-bonefitfa wll be be'"l]y shared, or at least
not structurally 'excluded from specific sectors or the local populace. ThisiaPi part a result -of the t.echnoloeicsl and organi.atlonal cha'racteristicse'-sociated with the primwrily comunity oriented systems. Improvements Intro4ucedby IRS conotruction and organlyaktona activlties (in communitiesstudiled in detail) tended to benoft more than proportionately .those locations which previously had greater difficulty In getting water.' Local instttutionn) capacities t.o manege irr gatinn systenms productively and
equitably wore iasually promoted, not undermined, 

,t2 I* 
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SECTION VI. TM17TT,,RING F\'Arl1ATT! 1 Ti1l. SFlf 'IMA PrMRN I 

I. APPlI0PRIATE QtOICF; Or: Tr-ni>kxfxy. I mN A )USOhK-rFlON&: 

This section of the evaluation deals with the civil engineerinp aspectsor tie pr'ora a including constrictiron of ,aior works, on-farm developmentand operation and maintenance. 

A. I'PASICIN rTR1IR71JRF.; 

Cabion, masonry and concrete weirs 

Of the tenty-five Scderhana stibproiect's visited by the team, onlytvo or three of them had m.coiry or concrete weirs. Thlese generallyappaie(d to he sornd structures with no problems. Ilowevor, one of thestnlctitres had strengthlow concrete that will deteriorate rapidly. 

T1e diversion structure with the fewq exceptions mentioned above,cnliste(l'of masonry abutments ard headpate wal Is wi th gabion weirs.
;eepa,, unde.r, throu.h, and arottrid the weir- was noticeable on every
PaI'lho etrncture visited and often it w, a serious problem. ThieSIl"N'(,Ui1 -,ubproject in South Kalimantan is a pood example of what can
happen with gabion weirs on 
strearms havinn small flows. Thllis 
is a
1974/75 subproject with a tarpet area of IUR helctares and a cost of
RO. 7.9 'million for the major works. 
 Accordinp"to local officials,little or no water delivery lias 
been made to the farmers since the
,major works were built because most of the str'im floA 
 is heing lost
to leakae through the Qahion w'eir. 
 The weir is In mters wide and over 
 m ters high, which is hipher than the maximiu rccorrended height
rivcn in Desirn Manualthe prepared by the conistiltint. 

Because seepage is such a prevalent mnd serious prolr1m with Rabionweirs, every precaution should he taken to reduce it to a tolerablemin imum. "lThe prevention rx i;hnld the design stage,vr ,eepa begin atand he follgwed on tirotirh corstriu t ion, operation, uid maintenance.
1hi'. is erieciallv true where the stream flows 
are small or where thereS a shortap,(- of water suipply. lxcessive Cepage throlgh gabionstructurr- can ho c 1whN,(dthe placenent of oversized stonen, especiallvin bottorn layere, of tlle' palion cwcs. ;oinetimes th- capes are filledwith st ons which are mal !,r thawi the cage openings and they are subsequentitlv wa,;h(ol (it 1v forcethe of tlie water. If the cages are not
filled corjpletely', the sid(e and top collaps;e oi- hulple and the destpnedshape an'1 size of the weir is not maintaitned,. This, may al so causeexceXsive or ,,neVCTr 
settlment of the pahions. IVinallv, it is importantto tic ai the pahinn ranes topetthor in order to have a soiund stnictUrc

,4ich i- e',-entially Or' ,hi t. 
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All the ;!ahicn weirs observed had been inplace for the relatively
short timc of two to four years. Already several were Inneed of
minor repairs and a few needed major repairs. nhe defects could hecawed by several thinps.includinp: (1) inadeit nte field investigationsP.d survey data resulting in poor desipn, (2)poor construction methodsrnd materials, and (3) lack of timely maintenance. It is imp~erativethat more emphasis he placed upon providing for hetter sipervision ofconstruction =n1 closer adherance to the slcifications, 

Gahicn stnictures are not a lonp-lived type of structure for use
in diverting water for irrigation systems. 
 Since Sedernan ftmd5 are.
limited, the optinc for a least cost structure such as a gabion weir,may, in the long rut, he the mo't expensive ajid tinsatisfactory approachthat can be used. 
Such an approach may result in structural failures,expensive replacements, excessive miintenmce problcms, and the possible
ahandowndt of the subproject.
 

ipin. am.d fet-trint ion failures 

Piping and fotidntion failures are likely to occur on diversion
stnicture5 constructed on perrcahle fotvnatimns particularity if
seepaPe control isnot provided. An example of this problem is seenIn the AYV SJ, AME suhproject in North Sutatra which cost Rp. I5,0G,000to con-;tnct. The diversion structure antinen's on this subprojectfailed only one month after their completion hecaise of piping tmderthe ahutrients. Assistance was then rehuested ftorn thb consultanjts toredesign the weir. After mkfn. fouindation investigations or tho areaa 
new weir will ho built ,mstream at a location having etter foundation 
characteri stics.
 

SltNicewav-.
 

The sluiceway. on some ruhp-ojecrs w're not effective. Tis wasespecially true on strems Wh4iLh trinsport lr-rpe ;omiunt., of grave)and large stonics durinp floods. In 5ome cases there was Insufficienthead on the sluic&,.4ay to rer,ove the gravel -jud the large stones had atendency to iedge in th,, sluicocav opening. In other cases thesluicclna, w'.%located so that there- wai insufficient fIcn" to rLesh outthe debris. Pe'pular maintenance Is required !o keep the sliicsrry freeof obtnctions, expecial iv dirinp -flood f1'i Th; may require dallynai-tenance fnr' short rwrir k.
 
It is re ci,-nodl that a rori an 
 the 1 ' n forl tI!mual iversion 

llnrms, Canals and lrainarf !;tnscture,; Iinrp prepared hy the' Cnsultant
is n'ailahle, tht de. iow criteria in m;intialt hrt should he roll 'ed Inthe de ijl of diver ion d:t .1 ,!icewav:;. 
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Site preparati ,backfilinp, and conraction
 

en a nieber of ;uhprojects there were crack.i, somethe mas;onrv abutricnts and quite large, in'win,walls of thc- diversion stncture. ThisWas partilill:1rly ;oticeable where the minnrv winga ,lopiny s b!radc that wa; ha 
walls were placed onfilled. ,evoral 
things must be consideredin order to avoid excessive settlement a'otrnl aid under theincludinp, structuresito prepir.t io. learino; stripping,investipations; backfillinp; and , 

bnsed on fotindation 

vision most impwr.ant of all, proper s;ojerand inspection cf the coastvuction
Public Y~ork; by Provincial or 4ectioninspectors. Site preparation inoften nepiected oc"unsatisfactorily and where the 
tions 

proinid surface is not suitable for futndaor emhanl-mn!, it Fhoul; fie rc'ove-,. . luviat ion invcs igationsr-ay he i,-ed&h to det ,c,,£ .chne1 ir, shouldt he r,.;::ovcdt.material, (Only selectedfree of v'',ctaol and rod , should he used in makinp thehack ill.
 

Propr co',,act 2rn 
 i,, h m',(- iqj)ortant factorst r ictii re, i: hackfillinp nronid;ni in ccn t rcti ini,n r,ancre 
appears to 1,v 

ts and di kes Iqk.Hever, compactiondeficient in much of the -onstrnctio, worb on theshonrojectq en:peciallv around strIct irr's. 
Sederhana 

j i ni:;pector nhou ld he onJob at ill times when fill work theis inpropress in order to control
ruality of the work. theIn order 
raterial should 

to en'ire optimun ccapaction, the approvedho placed in horizoutal lavers not more than 15 cri in
thickne '.
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. NAL!, MIN AND SECONDARY 
 ' 

' Canal'Ali"n"nt and Grade 
Cana l'l ~igntheut isnot a seriousproblem on most 

* 

Ssdd.r a subpX.j.ecIts. However- fie adI
survey, mechods are
quateandof questionable ,accuracy,, causing 'designchangiaind sUbsequent delays in contruction,: Not, enoughcenterline eleva~tions and corresponding cross-boctione are
taken in the fil.d surveys to showill the.slopebreaksand
changes, Th..i.esult in a plandof theosystem of canals
aMd ,structures that doop;not fit thi toppgraphy of the existing
lanfd nd w11ich~haito becorrected 
dh 4?ld.by those
makingi the const'ructiqn iurveys, 
 - .
 

*, 
Ih l-iscusuion-IiwLt 'PublicWorke ptonne4.t was,learned
they
hat N iiiccuract 
 ,ofa meter or more 'inthe survey
work 60 nM*y ccau6 ws,

f -

Not only does this cause problems
in contrt
rtiofi 
staking, but cost ~estimates:are also based
 on 0hose poorly'made surveys.
 
'Steps should be taken to ensure that survey and design
contractors produce a reasonably accurate survey, especially
for topographical mapping and that the Provincial Public Works
officeshave qualfied survey personnel to field check the
Contractor's surveys.
 

Also, it is important to see that the contractors are
qualifiod to furnish acceptable designs for an irrigation
system. On the Kekelae subproject in Central Sulawesi, the
design contractor developed a plan which called for 193 twometer masonry drop structures, 
 A far more practical and
cheaper approach would be to use masonry canals or long chutes
on the steep slopes with energy dissapators at the lower end.
Thb Section Chief was in the process of redesigning the system
to use masonry lining,
 

Canal Structures
 

The most commonly used structures on the Sederhana subprojects are masonry vertical drops, division boxes and turn
outs. Othor structures used are checks, culverts, chutes and
inclined drops. 
 Generally speaking, thQ canal structures have
not been a problem on the Sederhana subprojects except that
ofton they are larger and more complicated than they need to be.
 

http:subpX.j.ec
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The biggest problem with canal structures is where field
surveys are tnadequato and some of the structures have to be
relocated. Documentation needs to be stressed. 
Without some
sort of-docuientation there is 
no way to prepare and submit
"As Bu ilt"plans for certifying quantities for payment or
reimbursement..
 

The Masonry workmanship appeared to be reasonably good,
but some of the structures have cracks in the wing walls which
are laid on inclined slopes because of the backfill being
improperly compacted. 
Lack of proper compaction is another
prevalent problem with the structures. Often thebackfilling
is done with poor materials and is not compacted according to
specifications. 
Then a few weeks after the work is completed,
'especially after heavy rains, backfill begins to settle and the
structure cracks. 
 Constant supervision and inspection by qualified-personnel is 
one of the most important factors in obtaining
good construction results.
 

It is recommended that the design criteria in the Design
Manual for Canal Structures as prepared by the Consultant should be
used in designing and writing specifications for structures.
Further a set of drawings and specifications should be provided
to construction inspectors in order to upgrade quality control
and standards.
 

CanalConstruction
 

Excavation work on canals is 
not always done according to
the plans. In 
some cases the excavation only approximately
follows the surveyed lines and sometimes no grade stakes are
set. 
 The canal grades are checked by use of a plastic pipe full
of water which is not practical for long distances or for setting
grade stakes. More surveying equipment is needed, including
simple hand levels. Qualified survey personnel in the Public
Works provincial and section offices are needed for checking
the work done by contractors and for construction staking.
 

C. ON-FARM WORKS
 

TertiarX;C-,,al Systems
 

Tertiary systems can be considered as 'aplanned terminal
system. Traditionally in Indonesia the irrigation water on the
farm is distributod paddy to paddy or farm to farm. 
Generally,
the irrigated subproject is divided into tertiary blocks of
from 100 to 150 hectares. A further subdivision of the tertiary
blocks are the quartornary blocks of 10 to 15 hectares. 
It is
at this level where the traditional mothods seem to. 
 Ut
prevalent, especially ii the steeper arena. 
 Almost/0u52toJect
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distributes water in this manner which demonstrates that

tertiary systems are pot necessarily a must, especially on

the steeper sloping lands. Equitable distribution of water

is being accomplished By paddy to paddy distribution. Tertia
ries should be added only where and when they are needed with

the periods of water shortage being'coneideedto determine
 
whether or not.a tertiary system may be needed.'
 

Workl accomplishments to date''on tertiaries is of poor
quality for the most part and'is far behind schedule. One of

the difficulties facing officials is that the farmers do not
 
want to give up their land for tertiary canals, particularly

when thqy do not receive any cash compensdtion. Where clearing,

leveling an paddy forming has been done by the farmer it is

understandable whythey do not want to g ve up'any, portion of

their land. However, the construction of tertiary"systems to
achieve,greater command of-the tertiary blocks Kao commenced
 
on * few.of, the ,Subprojecta. The.Rurat'lr*tgat ion',Service,
(RIP) *t.Th provincia. Agricultural offices have not been

able to expedite the tettiary canal programs because of budget

p6rblemsand shortages of manpower. The technical staff

ngedi more of'certain types of equipment in order Co perform

the farm-level implementation of Sederhana subprojects. They
should be provided basic, light aquipment such as surveying

equipment, drawing equipment and pioaiimeters. Although they

have a quantity of inspection jeeps and motor bikes, additiona
vehicles w4ll also be needed in order to expand the implemen-,

taton of subprojecrta
 

,,Procedures are needed to regulate use of irrigation water

prior to completion of the on-farm systems. Unauthorized
 
cutting of the canal embankments and use of bamboo piping

through the embankments should be discouraged. However, the

emphasis-should be on getting water to the farmer as soon as
 
possible.
 

D., OPERATION AND MAINTEN4ANCE OF T1E IRRIGATION SYSTEMS
 

-, onThe objective of operation and maintenance (0% M)

Sederhana sybprojects is to ensure the equitabl distribution
 
and optimum use of irrigation water by properly operating,

maintainInSg and constructing improvements to the system and
 
its facilities,
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THe large majority of Sederhana irrrigation subprojects','
 
cover an area of between 100 and 2000 hectares, Alost.all 
of these subprojects include'irrigation,, but a few involve
 
swamp reclamation. The major wqrkscdhitructod for, each' 
subproject generally include.a smal diversion weir, a sluice
way, canal head ates; unlined primary and secoddary canals,

control or,check structures, turnout structures and division
 
boxes., Also there are waite or drainage ditches and related
 
structures whete needed. ...
 

The diversion weir J- usually either gabioW'tyie or river
 
stone masonry. Such structures, eOeeciafty the fabion type,
 
are expected to have a relatively's ort ,life:(5- 0 years).

However,, it is Public Works' intent$on to convert these semi
permanent structufas to moropjermAnent onesby additional
 
impov 'mntswhen the irrigation 'area'erved is mpre developed.
 

Efficient operation of the systems can be:bxpedited by
 
the followingt (1)Construction o control structures for water 
delivery such as checko.and gated turnouts at desinated deli
very points and the ultibate closing of all other breaches

in canal embankments including farmer-made turnouts-and diversion 
structures; (2) Construction of farm ditches leading from
 
these designated turnouts; (3) Instilation of water measuring

devices; and (4)Construction of drainage facilities.
 

Some of the maintenance problems observed on the subproJecets
 
are slides, erosion, siltation and flood damages. Slide prqas 
may be found where there are deep cuts or high slopes on either 
or both sides of the canal. 3reap slopes may need to be 
flattened. In some situations a edries of benches may bere
qired to relieve the condition or vn a diversion dike or , 
itch. rn extreme cases it may be nedessary to install culvext 

pipe for carrying water through the danger area. Eroding or
 
sliding areas within the canal periphery may require,that the
 
canal be lined in order to correct the situation. As a result
 
of the siltation taking place under some of the existin" 
conditions, many canals will need maincenance on a regular 

r
basis, especially where they are constrt cted through light,

sandy soils.
 

There have Seen some instances where damages have occurred 
to the upper reaches of canal systems because tHe canal intike 
gates wore left open during periods of .flooding. The intake
 
gates should be kept closed all during phe threat of £looding

unless there are full time gate operators on duty.
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It is difficult to obtain data on maintenance costi and
what is Available had little supporting evidence. There are
no completed and functioning Sederhana subprojects,on which
a conqerted maintenance program is being carried out, 'and
there is virtually no data available on maintenance costs.
 
Reports indicate that only Rp. 2000 per hectare were,
budgeted.toperation 
 and maintenance. 
However, studies
several/Igo By the-World Bank and the Ministry of Public Works
show that Rp. 3500 to R,


proper maintenance. 
3800 per hectare are required for,
in recent joint meetings of-the consultants, Agriulture and Public Works field personnel it 
wasstron ly suggested that operation and maintenance budgets
should bo increased. The suggested figure was in the range
of Rp. 5000 io*Rp. 10,000 per hectare.
 

The best approach to funding operation and, maintenance
.,.costs may be a temporary subsLy until such tima'as the responsibility can be taken over by the farmers or water user's associations.
 

'E. EXISTING CAPACITY AND PROCEDURES USED FOR IMPLEMENTATION

ACTIVITIES
 

Plsneir,designin, anddrafting
 
.re care'ul 
planning and designing is needed to avoid
majotdesian modifications, Upgrading ,f drafting standards
and improvin 
techniques of the Provinkial Public Work 
designers and draftsmen should be stressed to strengkhen theircapabilities.
 

Drawings-whih are.common to all subproj ecte 
so hould be used
much as possible, especially oncanals wkiere turnouts,
drops, chutes and masonry;*ning are caLted for in the plans.
Structural drawings and plans sent, out to the fieldto be- used
for staking and conlitruction purposes must be checked for
drafting errors. 
 All drafting work should be checked. 
 Sometimes dimenions are left off of drawings causing pebple in
thofield to try to get the diroenuions by scaling when the
drawings are not drawn to scal. 
 Some Public Works offices
do not mark all revised drawings, This sometimes results in
un-rjvised drawings being sent to the field. 
 Further method
of dating drawings and revision& should be adapted.
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SuPervision
 

Provincial Public Works inspectors should be required,,to
be at the job site while construction work is going on. They
should see that the contractor adheres to the construction
specifications and standards. 
 On-the-jbb training of personnel
in construction inspection techniques L. needed in additional
to formal training at the training centers. Competence of
inspectors should be carefully evaluated and guidance 
 iven
those who heed it. Supervisors should visit construction

sites frequently, especially to projects where they thinks
the inspectors are in need of further training. 
One complete
set of drawings, technical specifications and standards
should be provided for each of the construction inspectors.
 

Selection of Contractors
 

Some local contractors lack the experience and manpower
to do acceptabladwork on contractpd items. 
Consdquently,
they have tend/to do poor work and are always behind schedule.
The TELO subproject in Riau consists of a small diversion
weir, three small water control structures, 1900 neters of
irrigation canal, and 2,500 meters of river channel rehabilitation. The construction of the subproject was considerably
behind schedule due to the contractor's lack of experience
in irrigation construction work. 
This problem was also
reported in Aceh on the KOTA ATAS subproject where the contractor had virtually no experience in construction gabion

structures.
 
It is thus, recommended that pre-qualification of contractors
be done prior to the awarding of contracts.
 

Guarantee Period of Construction Work
 

As far as can be determined, the present grrantee period
of construction work for Sederhana Projects is only one month.
This is accomplished by the withholding of fiv 
rercent of
the contract amount by DGWRD for one month after completion
of the subproject. 
During this period, the contractqr must
make repairs or make good any shortcomings. Previously, this
withholding or guarantee period was much longer, but the
contractors compliined that at 
today's interest rates, they
could not afford it,
so the period was shortened.
 



This causes 
a problem Since, construction work is usuallycompleted during the dry -eason and 
the subproject cannot
tested by flooding. In be c.-der to promote con,Cruction qualityand to check the diversion ctruct.ure duriug flood periods,nn extension of thc guaranLee pcrlod should tw considered
by DGWRD. 
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1p Trainini.Psie of' the Seiih in Pro-rW*a" 

ANID REF04?D'I 

The in-countryT'wtaining otechnilcal and administrative personnel* 	 working on Sederhana subprojeqfo -ie. avery. iusportant element for
building provincialolcti6n and Listrict stalffif1or the implementation
of Sederana subprojecti., n

,' Surveying and coJtruction, supervision and inspection have boon
 
problaLo reaeomnySoderhlans subproJects. 
 This is especially true, 
 of,.sureying a it.relate- to the staking and layout of the main and
,#econd4ry canais iand the related structures such 	as checks and turnouts* 

The training can be done at the existing training centers with 
greater usie biLng mAdo of some contersand thelfacilites of others being
expanded, Vrimary training emphasis should be pliced on sutveying. 

-, * Levels' of-Trainins 	
' 

The 	trailing. to dWet i been direct~d itoward the following personnel:
(1 Provinci4, Jsvsl PublicWrks offiqesl, (2) WilayAh or' retional ree, Public Vtbrk offices.'on Java (3) -olytSection level Puiblic oiksoff'icim,(4)"Aiilcultutisot st Provincial and Section levelsi, () Key 	farm
 

d.r. Wts" private_#ngineitrlq firmsA 'hoc airei and-,(6)- Sio training of IndonesianOinlg #Urveymund.les igq york' fot 
Sederhtna subprojects. -'IxhL41tlXgives a dotailed-istjng of the courses.
.4 	 *_ . 

, 

P-erorqnel Workingrofthe8ederhas Programl and ThoirT ai 	s 1eed#
 

From the personnel lists and i discussions with Public Vor"l
consultants and agricultural officials, it ver determined that thepotential staffing might be as follows (the 	actual nuumbers depending
upon the personnel available in each of. the 'provinces): 

(1) PIovincial Leve LPublic V'A' ,raduate engineer 
.(BIR)would be. In charge and hu t ,- raduatett from a technicalhigh school (ST s -with 10 to l &cu..I Thoer; woulduO# 	 superviseand assist the 311'# and TH . .n Land District leyels with

the more complex problems and ivploo ntatLion of the work. 
All 	new
graduato engineers and those vii 
 I.ttle or no irrigation experience a#

wall as :the $STM'should have thorough training in all the subjects which
relate to Bederhana IrrilatLon, Since there are 24 provinces involved
 
with the Sederhana proiram 
 this 	could mean training would be needed24 graduate engineors and 50-100 STMs at this level.	 

for 
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(2) Wila ah or ReionAl Lavel PublicThere are four provinc s; h on WorksWJawa Office. on Javar s Ofces oaly._.,on Java having Sederhana subprojects with an
average of 3 regions per province. 
 Thus there could be training required for BIEs12 and 50 STMG at the regional level. 

(3) :;ection Levei 
Engineer 

Public W4orkn Offjlcep, h i0acPelor of Irrig. rion(BIE) it usually in charge with a dtaff ofupun the work 2-5 STM. dependingload of the section, However not i11 personnel 
are assigned
to work on Sederhana irrigation. STM'nincentive enJ others receive !thIgherpay while working on the Sederhana Program..reduction Whern there to ain the amount of work on Sederhana subprojectsall they are retained or no work aton Public Works payrolls at the regular p~y scale. 
With 24 provincen and an average of 5 tectionsthere are approximately ptr province,120 .iectionm to be otifffed.about 120 Thin would requireBachelor of Irrigation Engineern and 360 to 500staffing is short ST1n. Whereof personnel, there may he only one or twoassigned regularly'T1'Hn for thn Nupervition of constnction work. Others canbronpht from beiti other rectiono on a temporary bania. 

(4) Apri'_uhltriter 
1Ivnia SPction I 9eve*,Sinceare 24 provinces there Is nee.] at 

there a for leaqt 24specialistg extennion, agricultural(PPS'n) nt the Provincial level anlinvolved they could all bein Sederhana Irrigation nubpro 'ect.. Accordingperponnel to the existinglintn from Agrirtilture there are 16U Kaibupalens678 nubprojectn. to nervIce andIf there were 2 to 3 eytennion agents a4signedabupaten there to eachwould be foriteed between 300 to 500 PIIn. 

IL in vident that
and chat LhW 

there is a nhorriie of apvlculturr.1 personnelfield officer, cre undler-ntnfled. Aloo some ofassiigned to the personnelth-. gederhatin pro,rnim have other nanigned renponnib litien. 

($) ?'ey ]uarml.ader oft Utr-I!ern Atisociartslfarmerr vho n. Thene are localneed to be trained in witter r.nugeti -e-tprnctIces,cannl conntrutLion tettiaryand on-lfarmi irrignt,n practice",basic orynnizntion an well its in tilemnd develominnt anspect of water-unern a19ocinti.,ne.The Department of Agrlculture hnn th, r'l.f1orn ibilityassist ing of tra1nin nr.dthem in thle ) n)penaat,', ro/flrtu:trcu 4 ithttrry rd on-fanr
I rrlpat Ion syn t vm, . 

:;lI ce thleire at, (3711 ;erI hane o'lprojectn,number ol Int 1 leiletn there In A rtizeable 
the 

who iteed tr-tining. 1he ri-toidn nhov that, duringvtnt two yr'arn, ,in ave 
rj50 leadet 

rage of 40 le),-,rm prr prtovince or approxi uatelyper year hi.ve been tr"ined. 
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(6) ?iivate Engineering Fims. In addition, training should
 
continue to be provided to improve the capability of Indonesian
 
private engineering firms which are doing contract work including
 

''tht surveying, planning and designing of Sederhana systems.
 

Tralnlr-.g Centere
 

A' the Yogyakarta training center there is a rooter of approximately 
.7!:people on whom the center can call aa instructors. This includes
 
over 25 instructors on the staff, many of whorn-are retired experts
 
tn various field. The others are from other instiutions in the area
 
such as tietechnical high school which furnishes instructors to teach
 
the mathematics courses to the surveyors. A'handbook of the course
 
materials has been prepared for the trainees to tine in their training
 
sessions and also to take with them when they finish the course. The
 
same approach is used at the Pandung training'center and the same
 
qnallty of inetructore is Available there.
 

Trainin Costs 

The Following cost esLimates vei obtained from the Head of 
Irrigation Dikliat Section at Public Worls. 

1. The ave.rage cost per pettion for the 3-monthe courses is about 
$1930/person.
 

2. The averape cont per person for the lS-2 months courses is 
about $1485/person.
 

3. The average cont per persor, for the 3 week courses is about
 
$915/pernon.
 

R I co,)rmndat lons 

Fmpbjipm 5hould be placed upon In-country training course, 
•especially in ourvoying, cointruction inspection, operation, and maintenance. 

1.v? ptepared 

tect!1tcAl spercf Atliofl, hydro, py, design of Irrigation arnucturem, and
 
opera lo, niv, inten4ilce Irr gatl n symtomns. 7hens nho,:]d be translated
 
and repro,ue,l in L,,ff.clent quAntityao thcy can bn ,lintrihutrd to
 
trainere- (Ilry. th4,tr trainit,g nerri na. W,r,, field problems anil
 
exercimen which can be used as crane ataiftes in the clai zoom and out in
 
the field In cortinctIon vith leRAo,i niould be introduced.
 

iminti h !,,en for soils and founflatton investigat ions, 



It to recomended that a short coursecontractors be $iven to constructionto appraile then about contract responsibilities, policies andrequirements. Alo a revaI of construction specifications would bedesirable in order to upiraLe the contractors' staff in their work itasrelates to irrgationsystems. ' 

EVOTYont who is involved with the training programs, *howl'studyand roviev the "Training Progrem Alvaloation'Report" December 1977,prepared by Mr. C.0. eurres, +Trining Program CoordLnator'vith this
Consultants*-


VUrther$ ithas bea 
 _uggislted that soe of the courses should beextended induration as follows:,
 

STM'IS construction sup¢rvision and* tnopection 
 froI 3.-3jouths.STHI'e drofting; and cost estimation from 3-3 to *6 months.5ies., Irelprojoct p4#nnng and design from )ito 3 or j months.
 
A 

Extension of time may 
I ; o' I ' . 

rieqLre USID'approVl. $hore tt to .determined that the courses should be extended, cons diton',ehould begiven to dividing some of them into two parts, For instance:
 
Basti Course in Surveying &Mapping 
 3 monthsAdvanced Course inSurveying & Happing months
 

Total mmonths
 
,This 'would permit the never and 
 less experienced employee to letsome basic traihlins early In his career and to go back to a field togain experibnce in the basic principles before coming back for the moreadvanced principles of the course. 

Consultants may be needed inorder to asst and implement theSederhana tratning prolram and assist instructors in dtmelopLng needed
material for the various training courses. They could alto assist in
the collection and development of appropriate visual aide.
 

I! 

* 

44i 



Province 

North Sumatra 

ia u 

Bengkulu 


Weet Java 


South KalIimantan 


South Sulawesl 


Central Sulawtstogie.o,. 

South Kaltmintan 


South Sulawfl 

Annex I 

IRS Projects Visited by Gray and gembaa 

Nalae. of SubLect No, of Subject 

Purbagawda 
 1207'01
 
Timbang Deli 1210402
 
Lao Simerme 
 1210406
 
Kerakean.n 
 1207501
 
Kuala Jaliji 1207606
 

lukit Cermin 1210607
 
Sihail-hail 1204608
 
Aek Simare 
 1204609
 
iL:z Gaol 1204610
 

Aek Mandoei 
 1204611
 

Sirah 
 1404502
 
Tampan 11 
 1404610
 

Air IDurizAn 
 1702508
 
Air Daup, 1702604
 
Air Sengak 1703611
 
Air Kelingi 1702616
 

Ciarin 3201408
 
Cidahu GLrang 3201601
 
Ctmangga Ia 
 3205608
 

Sungkai 
 6303401
 
Rawa Tarns 
 6307504
 
Rawa Pal nai 6303505
 
Punapn i a 
 6305604
 

Panaikang 1 
 7303407
 
Calendu III 
 7303524
 
Kariu 1 
 7303604
 
Panaikang I 
 7303605
 
Ktriu II 
 7303606
 
K.n enj.ing 7306607
 

1977/78 Projects
 

Iaua NeRAIa
 

1nn~l_.r ,-J t!9 c t vc "d _b lenbaka 

I laiij1o,
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