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INfRODI ('!ON 

The High Performance S.derhana Irrigatirn Syseens ($,PSIS) component 
of t.be Sederhana irrigac tc-n project began in fourt;eu slien in April 
1982, a.lr.hugb rhe agrteewent forxally cre.nt o i!SI'S zas igedAugustn 
1983. Seven other sits were added in Janotary .Ub84. Activities at all 
siLes are saheduied to Continue through Dec. ber ].98 . 

HPSIS is funded by the Irriouesian Covernment (01.067 million), the 
IFord Foundation (t119,000), and USAID (t1.4 million in loan futid. and 
$2.12 i.1on in grant * ~r-a) Its: purpose is to test and refire a 
participatory approacr: to ,2-lopin% governmeut-nanaged small-scale 
irriger.it.; systpem. in ,,o s: . 

Proect Strategv ant Orgaoizatin. in orrier to test tnc uti~lity u. water 
use r pirticipation tud..r dii:ereut coniition:', the pojecr has selected 
three types of siteis for ita activitles. Togtf,.r tLe three sites 
represent diffezent lev'cls of technical completeness and provi.de a means 
of coiparln v the interac tions of physica. a:C olrganszat loril development 
uf i7r'gation. 

The first type of site is the least deveLopcJ ph;ically--uot t major 
and terttar-y wor.s need to I)e designie:d aod const¢,uctea. At thiesc- sites 
•')oth major and Lertiary works are developed Witn hLiedctiv, parliciP.tLion 
of the water users. rhere are two of these sites. 

The second type of site is partiaily comclete physicaily, and in fact 
repiesents a large number of Sederhana projcts. Tnese sites haive tie 
major 'orks already built and funetiouiLg, but to officiai tertiary 
works. At these (twelve) site:,, ctie tertiary facilities are aclcLgned and 
coastructed with the participation of water users, 

The third type of site can be consldered physically complete--both 
the main and tertiary works have been constr-acred and are supposed to be 
functional. At these (seven) sites, water users did not participate in 
the original design and construction of the ph;U.j1 st.ructuret, Dut only 
in the operation and managewent of tho. irrigaioc- ;tem that Is ;'Iready 
in place, in many of these sites, farmers have, on their own-, made 
improvements in some of the physical structures. 

Moct of the background information in tb.s paper, especially on 
standard practices of the Ministry of Public Works in doing designs and 
redesigna, comes from Gunawan Widjaja, Renato Maza, and Cesar Lizardo.. 
Renato Maza and Gunawa, Widjaya collected and assembled the raw data.
 
Any errors in interpretation are the author's. 

http:provi.de


2
 

Activities at the 21 HPSIS sites 
are under the sponsorship of the
Ministries of Public Works (MPW) and Agriculture (NOA). All of the ,.tenare supposed to be supervi.Aed and monitored by their respectveprovincial and kabupaten implementation teams, as well as 
by Che central
teams, all oi which are inter- inIsterial. There are u.tessix MP? andfifteen MOA sites, where community organizers (COOi) are f.iuauced and
supervised through the sponsoring mluistxy. 

Lessona learned from HPS1S to date. Indonesian farmers resemble theitrcollea.gue .Inother SoutLeast Asibn countrtes in that they are often
quite abie to develop an,! manage 
 their orn irrigation syrotevs. TrLereno Ppmpirical arestudies that show eittter that farm.rs are g;enerally beLt-etable to manage irrigation t:in the government or that the goverrnment isgenerally better able to manage irrtgation than the farmers.Neverthe'-so many people c,'i thct inor,: farmer involvement Lu ,evelopinggove rnmentsupprted syjreMs will subsrautlally inp rove those sygt:ems.
HPSTS offers an opportuniuy to test tt4iUpropositlmn. 

One of the imrnortant lessous from the kiPSIS project to date isit is both possible .nd desirchie to involve 
that 

farmers in early phases ofirrigatioia system development. In particular, it is possible t: involvefar.ers product:ively in tlie desigri a a cou;truct~on of sm.lllgovernmeat--suppurted irigatiun systems . svitn all of the publicity thatfarmer participation in irrigation ias had in recent years, this mjy not seem worth saying, but it is, 

When HPSIS began, farmer participation in government-supported
irrigation systems was talked butmuch about seldom implemenred. it was
by no means guaranteed that we would be able to involve the tariners indeveloping and managing the HPSIS systems. Earlier evidenc.e fromonormal" Selerhana systems impliej chat farmaer partizipation was low.Comiunity organizers had been uses in theeffectivily Phillppines and Sri
Lanka, out not yet in Indonesia. So the iemonstrably ligf: ,mount or
farmer participation in HPSIS is something to takc note or, :s:'Ieciallv ifother irrigaLion proJects in indonesia plan to u:.e participator:

approaches and COs.
 

The purpose of this paper is to describe wbat farmer participationin design and construction means in the HPSI5 pro~ect. PeepJe often talk
of "more" or "less" participation wltho:ut revealing w'iat they- iean.
major conclusion of 
 this paper is that HPSIS has increased farmer 
'he 

participation in design 
nd coustruction. The rest of the paper explainsthat point. 
 First the standard ways of designing and constructing
irrigation systems are discussed. 
Then these are contrqated with the11PSIS approach. Finally design and construction changes are quantified,
and data are presented to support the argument that 11PSIS ha: 
successfully involved farmers in design and conatruction.
 

Future HPSIS reporcs %fll look at 
the subject of farmez

participation in irrigation from still diffezent sides. 
For example,
what are the characteristics of farmers who participate in important
irrigation activities and decisions? 
 What are the characteri stics ofwater users' associatious whose members are active in the management of
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their irrigation systems? Those qestions are important when future 

participato-ry" irrigation projects are 	designed and 	when project sitesneed 	 to be chosen.
 

0 e very important (perhaps the mnost
remai s to be eramined. 	 important) set o~f quoa-stionsThat ,what are 	the benefits from all offarne participation, 	 thisAt this point, we have tentative evidecc thatfarmter art-icipation In early phaipes of ey~tembetter-ru ystems. But 	 devei.opom.nt pav's-off inthe data are ivco 	:Feze. Futurediscuss 	 reportsthe 	 Mpact willof increase.d participation
irrigation systems 	 on the quality of tPSISand the 	quality of irrigation in those systems.
 

1. 	 Standard practices in dolng .urveys and designs.
 

In theory, 
 informal proposals for irrigation systemsfarmers. 	 come from(in 	fact, proposals are usually made 
the 

fhey ate supposed to discuss 	
by government officials.)

tha 	general idea among thewselveswith various local gov2r-nmeL officials. The 	
and then 

proposal thenat higher 	 gets reviewedlevels cf goveranent, along with 	other pCoposals fromfarmers. 	 otherAs the 
receives a 

proposal rn,',ves up through the gov.minent system, itranking accuritrig 1.o now well ic meets certainaccording 	 criteria andto how It corapares to other proposed sites. Eve.tually aranked list of project propcsals is sent 
to the Provincial Pubhic Works
office and the provincial governor.
 

The Provincial Bappeda 
 (planning board) maKes & final ranking of allthe 	proposals in the province.
Central Public 	 "hen this ranked list is sent to theWorks otfice. Site characteristics are 	 included with eachproposal. These cnaracteristics, and 	 the provinzial rankings,a cowputer, from 	 are fed towhich a new set of rankings emerges. Fillsused 	 to rankiag isdecide which proposed areas will be survf-iyed durin the comingfiscal year in preparation for design.
 

Tenders for survey and design are let either in Bandung. where moot
of the design contractors are 	 located, or in the provincesvaries). (the practice
Firms bid for contracts that include several aurvey/designs.
When 	 the contracts are 	awarded, the firm sends a survevprovince and surveys the areas that 	
ream to the 

are 12.s responsibility under its
 
contract.
 

There is usually very little farmer input intoAccord4-' 	 the surveys.to numerous reports, farmers often dosurveyors 	 not know when thewill 	arrive. If farmerb and 	 surveyors happenfield, it 	 to meet in theis either by chance or the meeting is limited to a small number
of farmers who may or may not represent other farmers.
 

Survey maps are drawn to a scale of 1:5000, which is often not
accurate enough to reflect topographlc variation. (More 	 detailedfor 	example, drawn to maps,a scale of 1:2000, would provide more 
information,
but 	also would cost more to produce.) 
 When 	the maps are completed, they
are brought back to Bandung (if that is where the firm is from) arid 
the
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design teams prepare designs. The same f rm that does the survey alsodoes the design. but different teamLs from that firw may be involved ateach stage, The designs are submitted for review to the Sub..Dir~ctorate
of Technical Planning 1.n Bandung. Designs that are approved are thenRent to the Provincial or Seksi (sub-provincial) Public Works office. 

The following fiscal yt,*ar, the designs may proposedbe for
construction, or they 
when 

may be proposed in subsequent years, Regar'dless
they are proposed for conptnuction, the designs 

of 
are almo.qt tiever

field checked before construction begins. (An exception Is mentioned
below.) Once again there is a ranking of all projects proposed for
const.v.-ct.on. Criteria 
for eel.ection include some agricultural andeccuonic date, which are suip2ied by Ministry of Public Works (MPW) Seksiand the Provincial Agricuirural Service. The prnject data are again sentthroug'h MW/Provil2ce t the central cow.uter, wh1c. the MPWhelps central
office make the final selection of projects that will be constructed. 

MPWakarta forms provincial appraisal teams to evaluate the

projects 
that have been selected for construction. The teams comprise

relevant government. agencies' 1I-PW, 
 the Proviucial Agricultural Service,

and the Ministry of Transmigratlon if the projects are in a
transmigration area. appraisal make
The teams the final selection of
 
sites for construction.
 

2. Design Revision. Tih designs mzay or may not be revised .1uring thislong process, which may take several years frcm the time the projecrt isfirst proposed for until thesurvey construction actually beoins.Designs can revisedbe for several reasons. rtie first is bu:]getary.MPW.-jakarta approves projects individuali- and year-by-year frome project

lists that the provinces send. How much of a 
particular prcject getsfunded In a particular year is determtned in Jakarta. Jakarta n,5 change
its fundiag decisions, whicn may require project design changes. 

A second reason for revising designs is Lhat new informatiou 

the field may make the original design 

from
 
Inappropriate. The most likely
source of new field information 
 Is a fteld visit that -may occur juring

the tendering for construction. Ouring tendering, the prospective
conteactors may visit the field with staff from the HPW Seksi. if heprospective contractors agree the ne:eds bethat: design to changed before
the bids are offered, the.. design will be changeu. O:'.1.y rarel1v Jo changes
made under these condicions 
 reduce the cost of the ;ocstructlon. Only
rarely do farmers' suggestions play a part in changing desigus.


Designs that 
are revised for budgetary reasons arc aJmost neveradjusted to take into account new fromiaformatioT' the field. Moreover,people who do these redesigns almost never go to the field to see whether(a) the origiraal design fit the field conditions, or (b) chaages have
 
occurred i.n the field that require changes in toe design. 
 Instead they
rely on reports from the appraisal teams or reports made from the fie.d 
visits made during the tendering for construction. 

During construction the design may change again because contractors 
or farmers who happen to be present think changes are n!cesnhr 'y. Themajor limit 
on design changes at this stage .Is the value of the contract,
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which cannot be exceeded without renegotiation between the cotzacior and
MPW. The changes themselves or the time 
req'ired to make them w..y aflfect
CoStS. 

During the time between survey and construction, certain "hivsuolikely to chane at are
the site. These iucluda topography, rainfiFll,soil conditions. andOther things ars likely to changehowever. These include !fithIv several yeara.the e;'onomic Situationinputs, value (cost6 and availabili.cy ofof crops that are actuall; gruw and that are expected toplanted), the besocial situatLon (uunher of farmers, tenancy, landownership patterns), the agricultural qituation (laud uve patterns),the availability of water (depending on what's happening upstream from 
and 

the site).
 

3. Desisn and eonst 1ction in the hIP.S .
 

The HPSIS ploject handled early system developmenc muchfrom the pattern described above. diffierentlyCommunity orgacirers (Cs), wno were 
at the HPSiS sites well 

specially selected and trained, were assigned
before construction was supposed to 
begin.
selected, and trained by 

The COs were recruited.
staff fromPendtdLkan, LP3S (Lembaga Pe-neliLian,dan Peaerangan Ukrpnojm dan SoS1.3.IstutC for Sccial and,conomic Research, EJucatiaox, and Ilnormation), an Indonesian 

non-government organization. 

The CO role was origiudily concelve, as nor,-tc-h0, tcal.,recruited and trained id the peopleas COs had non-Lechnical backgrounds. i.evLeact were athigh school graduates. 
Th most inportant ;u.;Jlticationsfirst group was of thetheir motivatlon and ability LO leoarn orgartiziliqtechniques. 
The idea was tuat the CO should limit nis activjr.L±c tostimulating and facilitating interactions betwcen farmers and

governmuent. 

All of the sites where construction was 
planned already hai 
been
surveyed and their irrigation systems ha.I already b(c:n destgrged. 
 but
hPSIS allowed for and in fact encouraged re-desiu with the parLicipatlion
of fariners. 
 There were two kInds of encouragemnrt. 
 The tirst was that
HPSIS grant funds paid for re-desip.. The secod was that the C01
certify in writing that must

the fanrs unierstajd aud accept thedesign. UIAID will 1in1.not reimburse a ,y COnstt.ction whose Jne, . was
uot acceptable to the farne.s. 

The COs help the farmers participateconstruction through water 
in system design andusers' associations (wA).aspects of design, survey, and 

While techuicalconstruction are discussed by the CO atthose sites that have construction, he or she (there are a few female
COs) also helps farmers to think about and interact: on issues of futureO&M and water management. After the systems are completed, farmersexpected to know that it areis up to them to take carefacilities, use the availabie water 
of the tertiary

In the best and most agreeable way,and resolve their conflict& with a minimum of outsIdeCOs are assist-auce. Thesupposed to help prepare the farmers for these post-ccustruotiou
activities.
 

http:availabili.cy
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Experienc-e has shown, however, that the COB should alsb have a goodbackground in more -technical" areas, especially the COs who are assigned
in sites where construction is being done. Farmers rely COBoften on fortechnical I.nformatiou. If the COs cannot provide the information

themselves, they expectedare to know which government agenciescontact for advice. Further, the COs are more able to work effectively

to 

with MPW engineers and private contractors iE they have someunderstanding of technical matters. The CO Lraining and selection hasthus become more technically oriented than riglaaliy envisioned becausethe COs tbmselves have .2ound that they are more effective with such
 
backgrounds. 

On arriving at their sites, the COs scent their time meeting farmersand generally getting to know an much about the the local situation asthey could. At the same time, they bega- to encourage farmers to thinksystematically about how the irrigation system could servebest them, andto help the fa.merG organize their choices so that they could bepresented to MPW or contractors coherently. 

Part of the COs' early organizational work included preparingsimplified maps that showed the planned location of stn':Lures and canalsaccording to the exlsting design. The purpose of the maps was to helpfarmtrs understand the Implications of the design for their own farms.The designs were then reviewed by the farmers an. COs. 

The next step was for farmers, COs, MPW, and contractors to meet to
discuss the designs. Sometimes these meetings were held in the 
field andotbcr times at the MPW office. Durlng the meetings, farmers' presentedtheir suggestious for design changes to 
 PW and the contractors oralJv 
or
in writing or both. 

Agreement between farmers and MPW/con ractors had to be negotiated,
either at the weetings or sometime afterwards. This agreement could
cover both tha design and the construction. 
 it often included witIch
parts of the system would be built by farmers and which by outside labor,
wages for skilled and unskilled labor, whether any labor would Le 
 douatedby the farmers, and for which parts of the system. 

In only one HPSIS site the contract had alre3dy awardedbeen beforethe COs had a chance to 
begin their work. Since contractors have to staywithin budget and time, this meant thiet farmers at that site had littlechance for revising the existing design. 
Even in sites where redesign ispossible before contracts tendered and let, however, there are time
constraints because HPW needs to disburse funds according to Government 
of Indonesia (GOI) budgetary regulations. 

As is the case with Sederhana sites, additional design chaiges weremade during construction. The difference between the HPSIS altea and
Sederhana sites is that these changes were negotiated between the farmers
and the contractors. In one particular case (in NTB) [Morfit paper], 
the
negotiations lasted for quite a long time, and were ultimately decided
the way the farmers wanted.
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4. The data: Kinds of chaageu recommended and effected by farmers, 

We have measured changes In design and constructionbreaking the irrigation dystems by first 
dam, (2) the into severai parts. Thesemain canal, (3) main are (I) thesystem structures, (4)quaternary canale, tertiary and(5) telt.tary
cross:ings, (7) inlets, and (8) 

and quaternary structures, (6) animal 
accessclasaification is similar to that used by 

This systemroads. 
 ofpaCts .n the Sederhana Project-
PW to keep track of systemFrom origina.the numbers of structure, design maps., we couJrtedin each caregory exceptwe recorded for tft carils,their actual length. Using CO 

wnere 
information, we reportsthen classified and other o,rce.s offarmers' suggestions(after "redesign" and thewas negotiated between firal designfarmersway. The same and MW) in the same 
know "how much" 

uystem was used to keep track of constructionoof the system was constructed Thus we 
by farmers by the contractor, how muchwith pay, and how much by farmers without pay. 

There are two reasons for analyzing system design and construction
in this way.

q%.antitatively 

First, usiig similar data for Sederhana systems, we
compare HPISS and canSederhana systemsparticipation in design and construction. 
in terms of farmer
 

add some precision Such a comparison will
in discussing help"levels" or "amounts"in HPSiS, A shurt-tera o; participationobjective (f HPSIS was to "increase"participation in design and construction. farmr
Now we have a way of measuring
whether we've succeeded.
 

A second 
reason for this analysis of participation in design and
construction is to 

related. 

see how different "kinds" of participation
Both Public Works areand USAID are interestedparticipate in certain kinds of activities. 
in having farmers
 

These include paying
irrigation fees, maintainiug tertiary works, solving 
water-related
proolems, distributing water among themselves.
desirable It is also
to encourage ti1oughitfarmers to participateIIPSIS was designed to see whether farmer 
in building the svstems.
 

participacion 
In those
activities can be increased by having farmers participate in survey anddesign.
 

I should add that bringing farmers effectively into the development
of government-supported irrigateondifficult. Farmers are often 
systems is potentially quit­suspicious of gover-mnntreluctaut projects andto get themselves involved.farmers that they should 

It is by no meaus self-evideut tobe involveddevelopment in government-managedsimply because they irrigationstandsystems. Governments have 
to benefit from tthe completedlear. ed this through many experlen,.ea witbmany different kinds of projects that have tried unsuccessfully
involve farmers. toFarmers have also learned that a government project maynot deliver all it claims, and that their involvement in a governmentproject may turn out to be a waste of time. 
 HPSIS's success in
generating farmer involvement in a variety of activities and decisions
therefore has lessons for other projects that also vant farmers' interestand commitment.
 

http:experlen,.ea
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The data base for this paper comprises four kinds of -ites.
first is The
a group of seven sites under the Ministry of Agticulture (HOA),
where there was no HPSiS construction (?IQA-SM sites). 
 These sites are
called "aystem management" (SM) rites. 
 The second is a group of seven
sites under the MOA where there was construction of tertlary and
quaternary works (also called on-farm works, or ON', In this paper),These sites are called "nystem development and management" (SDL1) sites.The third group of seven sites began 1984 arein Sii under the Ministryof Public Works (0PP) and one is under MOA. Construction is taking placeat all of them. They are called "1984 sites" in this paper. The lastgroup of sixteen eitc-s are all Scderhana systems that were built several
years ago. There are two Sederhara sites from each HFSIS province. They
ware not chosen randonly, but they were also not chosen on the basis of
any particular critac::.a, They are included because we had certain data
on them that allowed coXarisons with the HPSIS sites. 

This paper coucerns only participation in design and ccnstruction,
with construction includins rchnbilitation and canal lining in some
cases. 
Thic rcLrictlve definition excludes other physical improvements
(more properly called mainteiiance) made to the systems during the past
few ypars, and in many cases these were 
done mostly or entirely by the 
farmers.
 

5. Desi--ha__e o . Design changes are restricted to MOA-SDH and 1984sites only. The design changes took place between the original design,which was made from the original survey, and the design that was used
during tendering of construction contracts. (There no
was HPS1S projectdesign or construction at either the MOA-SM sites or 
the SederiLaua
sites.) So numbers of cases will be small, Data include sites at which
no design changes took place. 
 Keep in mind that the main system (Ms)
design changes were probably not negotiated, except for two of the 1984
sites. 
 This is because, except for the 1984 sites, design aj-d
construction followed the pattern described above, which usually does not

include much input from farmers.
 

The mean values in the following tables are actually of "absolute

values" (i.e., 
the number without Its sigu) of the changes. Absolute
values were used so 
that the size of 
the changes would be emphasized,
Some of the changes were really negative. in other words, the original
design may have called for 5000 m of canal, but this eventually became
4000 m. The absolute value of 
the real change (-1000 m) becomes 1000 m.
The standard deviation is a measure of how much variation there is in the
variable. 
The standard deviation and the mean should be looked at
together. High standard deviations, especially relative to the mean,indicate that there is lots of variation in the variable. 
In other
words, the variable's mean Is only a very rough way to summarize the
 
variable.
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Table 1. Design chanes. 

main system canal (meters) 

mean 97,833 std dev 113.751 
mlziramn O,000 maximum 264.000 

valid cases 6 missing cases 31 

Main system structures (number of pieces)
 

mean 1.286 std dsv 3.402 
minimum 0.000 maximum 9.000 

valid cases 7 missing cases 30
 

DrainaSe Canals (meters) 

mean 484,333 std dev 516.100 
minimum 0.000 maximum 1250.000
 

valid cases 9 missng cases 28
 

On-farm Canals (meters)
 

mean 3617.636 std dev 5057.222
 
minimum 0.000 maximum 16730.000
 

valid cases 11 missing cases 26
 

On-farm Structures (number of pieces) 

mean 6.200 otd dev 6.680
 
minimum 0,000 maximum 18.000
 

valid cases 10 missing cases 27
 

Table I shows that MS changes are small relative to changes in other 
parts of the system. For example, the average change in design of main 
Yystem canals was only about 100 m, while the average change in the
design of on-farm canals was about 3600. The changes in the MS were also 
small relative to actual MS construction (for whch data are aot 
presected here). For example, the average change of 100 m In MS canals 
corresponds to an average actual conetruction of 3500 m. 

This paper will concentrate on design and system changes at the OFW 
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level, n.tnce that's where HPSIS's activities were focused, that's where
farmer participation waa more pronounced, and that's where farmer
participation will be encouraged in the new Small-scale Irrigaticn
Management project. 
There are similar data for other parts of the system
(crossing, inlet, farmroads), 
but they tyil not be considered In this
 paper,
 

Table 2. Design changes in the on-farm system, according to the kind of
site.
 

Design Ch7un8e, On-farm Canals (meters)
 

mean std dev number of cases 
All Sites 3617.636 5057.222 11 
MOA-SDM 
1984 site 

1016.000 
5104.286 

1234.854 
5896.827 

4 
7 

total cases 37 missing cases - 26 NS 

Design Change, On-farm structures (pieces)
 

mean std dev 
 number of cases
 
All Sites 
 6.200 
 6.680 
 10
 
MQA-SDM1 
 2.250 
 2.872 
 4
1984 site 
 8.833 
 7.387 
 6
 
total cases 
 37 missing cases - NS
27 


Table 2 shows the design changes (in OFW) that occurred at
types of sites. the four
It shows that there was more design change at the 1984
sites than at SDM sites. (Analysis of varian'.e was done on
in table 2 and all subsequent tables. the patterns
 
included in this paper. 

The analyses of variance are not
The letters "NS" meansiguificant at the 95% confidence level.) 
that F scores were not 

reasons. Our latest group 
This makes sense for severalof COs were better prepared, and generally hadmore time to work with the farmers durinS the design period than the COs
at the MOA-SDM sites. 
Another factor is that HPSIS was entirely new to
the provincial Public Works staff whendesigned. the SDM sites were beingBy the time the 1984 siatea (which Include two in NTB and wo
in South Sulawesi) were started, the provincial staffs already had aome
experience with HPS1S and therefore had some idea of what to expect from
the farmers and COs.
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Table 3. Design changes in the main system, according to the kind of 

site.
 

Design Change, Main system canal (meters) 

mean std dev number of cases 

All Sites 97.833 113.751 6 

MLk-SDX 
1984 site 

57,667 
128.000 

99.882 
132.408 

3 
3 

total caces - 37 missing cavas - 31 NS 

Design Change, Main system structures (pieces) 

mean std dev number of cases 

All Sites 
 1.286 3.402 
 7
 

MWiA-SDM 0.000 0.000 
 3
 
1984 Sites 
 2.250 4.50U 
 4 

total cases - 37 missing caaes - 30 NS 

As can be seen by comparing table 2 to table 3, there were more
design changes in the on-farm works than in the main system works (which
include primary and secondary works and are abbreviated MS1W). 
 This is
not surprising since we enciouraged farmers to review the OFW design; andto make suggestions for changing them, whereas there was no opportunity
for farmers to change the MS designs. Another reason thatis the QFW arecloser to the farmers' concerns and probably closer to their knowledge of"micro environments." it is probably harder fur farmers to agree on 
Also 

a MS change than on several OFW changes. A MS change will probablyaffect more farmers than an OFW change. Several small changes forseveral smaller groups easierare to bring about thin one large change
that has to be agreed on by a larg. group.
 

6. Total construction. There is no 
reason to expect 
that the siteswill differ from one another according to their construction status.There is in fact very little difference in the number of on-farm 
structures that were built at the sites (table 4). There are somedifferences in construction of on-farm canals, however. One possibleexplanation is that the Sederhana systems are larger, on average, than
the HPSIS systems. 
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Table 4. Construction of on-farm works broken down by type of system.
 

Total construction, on-farm canals (meters)
 

mean std dev number of cases 
All Sites 15859.375 17433.933 24 

MCA-SM 
MOA-SDM 
198& site 
Sederhana site 

3.55,000 
16176.7.50 
11983-500 
20752,214 

3.12,036 
63,0(,130 

12546.1.96 
20350.204 

4 
4 
2 
14 

total cases- 37 missing cases - 13 

rotal construction, on-farm structures
 

mean std dev 
 number of cases
 
All Sites 
 21.692 14.513 
 26
 

MQA--SM 
 5.750 
 5.500 
 4MOA-SDM 
 24.800 
 14.342 
 51984 site 
 25.000 
 18.385 
 2
Sederhana site 
 24.467 
 14.172 
 15
 

total cases - 37 
 missing cases 11- NS
 

7. 	Total chanpes in the design, from the original design .o constructionof the works. Designs are originally made from surveys. 
 As was
mentioned previously, designs can 
be changed for many reasons befoze
construction actually begins. 
The reasons for the changes can be
"external" to 
the project, such as 
budgetary, political, or 
bureaucratic
factors. 
 Or there 
can be project or site-related factors that can chauge
designs. 
These include the 
realizstion by MPW or its contractors that
local conditions have changed, 
or negotiations with farmers.
 

Table 3 summarized those pre-coustruction changes in designs. 
The
lesigns can be changed again after construction begins. 
Table 5 shows
:otal changes in the design.
Lu 	 These are the changes that were summarizedtable 3 (pre-construction changes) plus changes that occurred during
.onstruction. 
Other things being equal, HP:ISiesign-to-conatruction 	 sites should Chow greaterchanges than normal Sederhana syetems becauseheir negotiated changes will be on top of the tnormal" or "externallyaused" changes that usually take place in Sedexhana sites. Table 5 show
hat this holds for on-farm canals but not for on-farm structures.
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Table 5. Total design changes in on-farm wYorks, broken down by type of 
aystem. 

Total design-to-construction change, on-farm canals (meters)
 

mean sd dev Dumber of cases
 

310.389 1442.857 18
 

MOA-SDH 573.333 
 858.21.5 3
 
1984 site 3426.500 2505.279 
 2
 
Sederhana site 462.615 1008.826 13
 

=
total cases 37 missing cases - 19
 

Total design-to-construction change, on-farm structures 

mean s-' d number of cases
 

All Sites 12.105 33.633 19
 

MOa,'-SDM 0.750 1.500 
 4
 
1964 site 3.000 0.000 1
 
Sederhana site 16.000 38.774 
 14
 

-
total cases 37 missing cases - 18 NS
 

8. Construction by farm~ers. One of our short-term Inojectiyes HPSIS 
was to involve farmers in construtting parts of their irrigation systems,

although this is not the usual practice. According to sLandard
 
government regulations, ?PW must contract out lor construction work. 
 In 
addition, some MPW staff feel that farmers are unable or unwilling to do
 
the work. BuL evidence from communal sybtv:zs F&hows that farmers often 
are both willing and able to dig 
canals and help set turnouts, etc.
 

Farmers have done a significant amount of construction at the HPSIS 
sites. Sometimes they work without pay; other times they have negotiated
vigorously with the contractor for their wages, Farmers do not always 
want to help construct their systems, however. Sometimes they are 
content to let contractors, even outsiders, do the work. For example, in

NTB, a specialized team of Javanese i&borers were imported to one project

site to do dig a canal. through solid rock. Other reasons for farmers' 
not working on construction Include lack of time, better paying
alternatives, or the low status associated with the work.
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Table 6. Amount of farmer-constructed on-farm canals (meter*), by type

of system.
 

Length of ou-farm canals constructed by farmers 

mean 
 std dev number of cases
 
All e.tea 5214.682 7567.028 
 22 

MOA-SM 
 355.000 312.036 
 4
MOA-SDH 
 9790.750 5446.920 
 4

1984 site 11513.500 13210.876 
 2

Sederhatia site 
 4259.417 7805.032 
 12
 

total cases - 37 missing cases = 15 NS 

Table 7. Number of farmer-constructed on-farm structures, by type of
 
system.
 

Number of farmer-constructed on-farm structures
 

mean std dev 
 number of cases
 
All stes 
 3.080 8.026 
 25
 

MQA-SM 
 4,500 3.512 
 4
MQA-SDM 
 4.200 5.762 
 5
1984 site 
 19.000 26.870 
 2
Sederhana site 
 0.000 0.000 
 14
 

total cases - 37 missing cases - 12
 

Tables 6 and 7 show the amount of on-farm canals and number ofstructures built by farmers in the JiPSIS and Sederhana systems. Ingeneral, there has been more farmer participation in construction at the
HPSIS sites than at the Sederhana sites uaed for comparison. In
addition, Lhe absolute amount of farmer-constructed atructures has been\increasiri as the vrojtct has matured. (This conclusion is soft.&ow_;r have data from only thence we Uwo of seoven 1984 sites.) 

Two thingo need to be noted about those tables. First, none of the
conetruction at the SM sites is part of HPSIS, but is something that the
faimers, COe, and MPW have had to work 
 out among themselves. No HPSISfunding supported any of the SM construction, but the HPSTS project
 



15
 

encouraged just this type of self-motivated activity. Second, four ofthe sixteen Sederhana sites had padat karya work on the OFW, snd the OFW 
were substantial. Padat katya is 
an Indonesian Government program that
 
pays local people to work on Ilfrastiucture projects. In general, only a 
very small percentage of Sederhana projects were constructed with padatkarya funds. The amount of construction at the Pec!at I<arya sites used 
for comparison in thi.s paper was hcgler than the HOPSIS average. A.1 ofthi's means that the farmer participation in crn-.tructiou for the

SederbAna s1.es is overatated, Ever no, it -i lcss 
 than at the !!PSIS 
sites.
 

Table 8. 
Percentage of on-farm canala constructed by farmers, broken
 
down by type of site.
 

Percent on-farm canals (taeters) constructed by farmers 

m,?an 8td dev number of caaes 

All Sites 0.532 0,469 23 

MOQt- SM 1.000 0.00L 4
 
MOI1 -SDM 0.652 0.316 
 4
 
19h4 site 0,849 0.214 2
 
Seerhana 
 site 0.303 0.473 13 

total cases - 37 missing cases - 14 

Table 9. 
Percentage of on-farm structures constructed by farmers, broken
 
down by type of site.
 

Percent on-farm structures constructed by farmers 

mean Std dev number of cases
 

All Sites 0.219 0.385 
 26
 

MQA-SM 0.904 0.192 
 4
 
MOA-SDM 
 0.213 0.295 
 5
 
1984 site 0.500 0.707 
 2
 
Sederhana site 0.000 
 0.000 15
 

total cases - 37 missing cases - 11 

9. Percent of contruction done by farmers. 
Tables 6 and 7 showed the 
actual amount of construction that the farmers toor part in. Tables 8
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and 9 ahow the percentage of total on-farm coDstruction that was done by
the farmers. It is clear that the rates of participation in the HPSIS

SitCG were higher than in the Sederhania sites. 
 Note that the highest
percenLages were in the SM sites, where the construction was in a sense
outsJ.dc of HPSIS. The farmers built all of the additional on-farm canalsand 90% of 
the on-farm atructurea that were added 
to their eyetems.
 
10. Relationshps among different kinda of farernartIcjijtion Lu
construction and desita. There is qui e a bit of variation in the levelsof farmer participation in the HPSiS and Sederhana systems. Assuming
there is an interest in encouraging quch Larticipation, there 
are certainrelatuonships that should be kept in mind. 

A, Design. 
Large changes in design of on-farm canals are
associated with large changes in the design of on-farm structures(r=.65). Thib is sensible, and implies that changes in designs ofon-farm works are done with some deliberation, since the facters thatwarrant changing on-farm structurtc also warrant ch anging on-farm
canals. Changes in design of 
on-farm works are unrelated to the total
amount of on-farm works construction that eventually takes place.means that larger projects are 
This 

not any more likely than smaller oneshave large design changes. There :1very 
to 

is strong correlation (.89)between design changes in on-farm structures and the number of on-farmstructuires that the farmers build.
 

There is no relationship between design changes in on-far, works andtotal desigu-to-construc'Lion changes In on-far, works. TL.s ispuzzling. If tarmers are 
effectively involved in pre-construction
design, one 
would expect that. any further changes in the design (during
construction) would be relatively small. 
 if comething exceptional occursin a site that has been well-done designed, however, then a further 
design change would be expected,
 

In other words, on the one hand, there may
construction design and very few changes as the 
be large changes in pre-

CesJgn is used duringconstruction. 
On the other hand, large pre-constructlon rchanges may also
be followed by large changes in the design as it is implemented. Because
of the way the data are distributed, this relation needs more
investigation, But it suggests that whatever is acting to change designs
before construction starts does 
not change designs after construction
 

starts.
 

B, Construction. 
Two of the variables measure 
farmer participation
in conutruction. 
One is the absolute amount of work done by 
the farmers,
whether in meters of canals or ofnumbers structures built. The secondis the percentage of the total work that was done by 
the farmers. (Some
of the work is done by farmers and some by conrractore.)
 

1. The two variables are closely related. In other words, themore on-farm canals or on-farm structures that farmers built, the higherwas their percentage of the total amount of work done (r
- .44).
 

http:outsJ.dc


2. Sites with many farmer-built on-farm structures ailso had

(a) more faimer-built on-farm canals (r " 
.43), and (b) more farmer-bu.ilt
 
main system canals (r - .93).
 

3. Sites that had a higher percentage of on-farm canals bu.lt 

by farmers also had (a) a higher percentage of farmer-built drainage
canals (r
- .56) and (b) a higher percentage of farmer-built on-farm
 
structures
 
(r - .43).
 

11. Conclusions.
 

A. Government.-supported and managed irrigation traditionally has
 
excluded farmers from important decislons and activit.es in irrigatlon

system development. By contrast, farmers are ofteu involved in many such
decisions in "communal" irrigation systems. This paper has descrihed how
 
HPSIS farmers participate in changing irrigation system designs and how
 
they participate in constructing tertiary and quaternary works. HPSIS
 
has successfully involved farmers in these crucial parts of system

development in government-managed small systems.
 

B. As HPSIS has matured, there has been a trend towards more
 
change in the designs. These designs were originally made with very

little if any farmer participation. That they were changed with farmer
 
participation means that the farmers' ideas for their systems differed
 
from the plans of UPW and the contractors. The increase in the size of
 
the changes means two things. 
 First the COs and farmers are interacting
 
more effectively than they did when HPSIS began, which means that ve arf 
all learning from our experience. Second, MPW is becoming more receptive

to the general idea of farmer participation and to the specifics of
 
farmers' suggestions.
 

C. Total construction of on-farm works Is roughly the sae at 
HPSIS sites and Sederhana sites (although the data are incomplete at this
 
time).
 

D. There 
was quite a bir of change from the system as designed to
 
the system as constructed. 
 Such change is common in Sederhaua sites even 
without farmer participation. The big difference in the HPSIS sites,
however, is that all of this chaae was neotiated with farmers. XPW's
 
acceptance of a role for farmers in making these changes is 
a significant

departure from the usual ways of doing design.
 

E. Farmers have participated in constructing significant parts of 
their irrigation systems at the HPSIS sites. In some cases, the faroers 
have donated all or part of their labor, 
The average amount of
 
construction at the HPSIS sites Is higher than at the Sederhana sites 
used for comparison, even though farmer participation at those Sederhana 
sites is higher than usual since it is supported by Padat Karya. 

http:activit.es
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P, The farmers built a 1higher percentage of their systemsHPSIS sites than they did in the Sederhana sites. iD the
the help of In the St iite ;, withCOa, all of the new construction
farmers was negotiatedand MPW between theand most of the actual work was done by the farmers. 

G. 
One of the propositions that inspired HPSIS is
kinds of farmer participation that different
 
are related to each other.
farmer Participation in earlier stages of system development are thought
 

In particular,
to be related to farmer participation in later stages of 6ystemdevelopment. 
This propositiou is partly testablein this paper. If true, high levels of 

with the data presented(farmer-inspired)should be followed by a high percentage of 
deign change

Looking at farmer-constructed works.
on-farm works, the 
results are
correlation between mixed. There is a highdesign change in on-farm structurespercentage of those structures built by farmers. 
and the

correlation but there isbetween desigu chnane in no similaron-ferm canals and the percentagethose canals built by farmers, oi 

H. 
Still unanswered for the moment is the question of how all of

the farmer participation affects the quality andsystems. performaoceFuture reports will focus on the answer to that. 

of rhe 11PSIS 


