P'\ - /\[?_‘)E” N C)
égf;({ 3

C

AJ

Farmer Pariiclpation in besign and Construction of HPSIS Irrigatien
Systens ju Indonesia

(DR AF I*)

David M. Robinson,
Socisl Sclentist/Economist with the HPSIS Project
USALD/ Jakarta/ARD
May 1985

*The opinjone gnd intarpretations are the author's only. This papel has

aot been reviewed or endorsed by either ¥SAIb/Jakarta or the Goverrment '
of Indonesia, ‘



INITROBUCTION

The High Ferformance Sederhana [rrigaticn Systews (HPSIS} component
of the Sederhana Irrigacicn project b~>aﬂ in feurtasn sires in April
1982, alcheugh rthe agreewent forwally creating HPF31: waa siguad in August
19d3. Seven other aites were added in Janvary L¥E4. Activities at ail
sltes ave schaduied %o contiaue through December 1985,

HPSIS is funded by the Irndouesian GCovermment ($1.067 milliion), the
Ford Foundation ($119,080), and USAID ($1.4 millifon in loan Ffuuds and
$2.12 mi’1'on in grant fucds.) Its purpose is to test and refire a
participatory approach to davaloping governmeut-wanaged small-scale
frrigarion systens in Jndowcsia.

£rojedt Strategy and Vrgavicatice.  In order to test the utilicty of water
UELY pdrthinahlun wndes difserent conditions. the project has selected
three types of sites for its acrivities. Togather thae three sites
represent different levels of technical completeress and provide a mesns
of comparing the interactions of physicai and organizational development
¢f drrigation,

The first type of site is the least develeoped physically--both najor
and tertlary worxs need to bLe designed and constructed. At these sites
both major and tertiary works are developed witn the dctive participation
ot the water users. There are two of these sites.

Ire secoud type of site 1s partially comglete physically, and ia fact
represents a large oumber of Sederhana prejects. These sltes have the
major works already built aod functioning, but no ofticial tertiary
works. At these (twelve) sites, the tertlary facilities are designed and
coastructerd with the participation of water users.

The third type of site can he considered physicallv complete--both
the main and tertiary works have been consttucted and are supposed to be
tfunctional. At these (seven) sites, warter users d¢id not participate in
the original design and construction of the physical structutes, but only
in the operation and manageuwent of the irrizatics syster that !s »iready
in place., In many of these sltes, farmers have, oo thelr owo, made
lmprovements ino some of the phvslcal structures.

Moct of the background information in this paper, especially on
standard practices of the Ministry of Public Works in doirng designs and
redesigns, comes from Gunawan %idjsja, Renato Maza, and Cesar Lizardo.
Renato Maza and Gunawan Widjaya collected and assembled the raw data.
Any errors in inrerpretation are tha author'a.
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Activities at the 21 HPSIS sites are uonder the sponsorship of ithe
Ministries of Public Works (MPW) and Agriculture (MOA). All of the sites
are suppcsed to be superviased and monjtored by thelr respective
provincisl and kabupaten luplementation teams, as well as by the central
teamns, all cof which are inter-ministerial. Thers are gix MPW tltes aod
fifteen HMOA sites, where comuvnity organlzers (C0s) are fiunanced and
supervisad through the sponsoring mlulstyy.

Lessons learaed from HFSIS rc date. Indonesian farmers resemble thelr
collesgues {n other Soutieast Ssinn countries lao that they are often
quite abie to develep and manage thelr owm Irvvigation systews. Tnere ars
10 egmplrical studies that suow either that farpers are geunerally becter
able to manage irrigation than the government or that the govermment Ls
generally better able to wardge irrigation than the famers,

Neverthaleoss many people feel thar wor: favmer favolvement iu developing
government-suppcrted cydscems will substautially improve those systems,
HPSIS coffers an eppurtunivy to test this proposition.

One of the fmoertent lessous from the HPSIS projzet tu date 13 chat
it 1s hoth possille and desirehie to nvolve farmers in early phases of
irrigation systen develcpment. In particular, it is possible te¢ involve
farmers productively in rfhe design sou coustruction of small
government-suppurted frrigation systems. witn all of the publicity that
farmer parcicipation in irrigatiorn has had in recent years, thies may not
seem worth saying, but it is,

When HPSIS began, farmer participation in poveroment-supported
irrigation systems was much talked about but seldom implemented. It was
by uo means guaranteed that we wculd be able to involve the tarmers in
developing and wanaging the HPSIS systems. Earlier evidence from
“norwal” Sederhana systems implied chat farmer participation was low.
Comnunity organizers had heen used erfectively in the Philippines and Sri
Lanka, but oot yet in Indonesia. Sa the jemcastrably high amount of
farwer participation in HPSIS {is something to takec unote of, asowclially Af
other irrigation projects in Indonesia plan to use participatory
approaches and C0s.

The purpose of this paper 1s to describe what farmer participation
in design and comstruction means in the HPSIS prolect. Deoniz eften talk
of "more” or "less" participation without revealing what they zean. The
major conclusion of this paper is that liP31S has increased farmer
participation in design .nd constructiocn. The rest of the paper explains
thst roint. First the standard ways of designing and constructing
irrigation aystems are discussed. Then these are contrasted with the
HPSIS approach. Finally design and construction changes are quantified,
and data are preseunted to support the argument that HPSIS ha:
succassfully involved farmers in design and construction.

Future HPSIS repuorcs will look at the subject of farmez
participation in irrigation from still different sides. For exanple,
what are the characteristics of farmers who participate in important
irrigation activities and decisions? What are the charactevistics of
water users' associatious whose members are active in the meragement of



thelir irrigetion systews? Thbéémqﬁeétidns are luportant whea future
“participatg;y"irrigation projects are designed and when project sites
need to bechoseq. N

Ofe very important (perhaps the most important) set of questions

g8 to be eramired., That 15, what are the benefits from all of this
participaticn? At this point, we have teutailve evidence that
articipstion 1a early phiares of zysten developwent pays_off in
ystems, But fhe data ave ivcomrplere, Future reports will
discuss the mpact of increascd participation oo the quality of HP5I3
irrigation systeme and the quality of irrigaticn iu those 4ystens,

1. Staﬁdard_practices Jn delng surveys and designs.

In theory, informal propesals for {rvigation svstems come from the
farmers. (Ia fact, proposals are usually made by government officlals.)
fhey ate supposed to discuss the genersal idea ancng thewselves and then
with various lecal govetament onftficials., The proposal then gets reviewed
st higher levels ¢f fCverument, along with other pcroposals from other
farmers. As the proposal muves up thvougl the governuent system, it
receives 4 ranking accurdiing to how well it meets certain cvriteria and
accoralng to how it compares to other proposed sitey. Evei:tually a
ranked 1list of project propcsals is gent to the Provincial Pubiie Works
office and the provincial governor,

The Provincisal Bappeda (planning board) makes ¢ final raoking of all
the proposals ic the province. rhen this ranked 1ist is sent to the
Central Public works office. Site characteristics are included witt each
propcsal. These Characteristics, and the provincial rankings, are fed t¢
4 cowputer, from which a new set of raakings emerges. TInis Lanking is
used to decide which Froposed areas will be surveyed durdng the comlng
flscal year in preparation for design.

Tenders for survey and design are let either in Bandung, where mogt
of the design contractors are located, or in the proviaces (the pracrice
varies). Fims bid for conLracts that include gseveral aurvey/designs.
When the contracts are avarded, the firw gepds g SUrvey tedm to tha
province and Burveys the areas Lhat are Jtg respoasibilicy under itz
coatract,

There is usually very little farwer input into the surveys.
Accord’-g to numerous reports, farmers cften 45 not know when the
8urveyors will arrive. If farmers and surveyors happen to meet in the
field, it 18 either by chance or the weeting 1s limited to a small number
of farmers who Ray or may not represent other farmers.

Sutrvey maps are drawn to g ecale of 1:5000, which is often not
accurate enough to reflect topographlic variation., (More detailed wmaps,
for example, drawn to scale of 1:2000, would provide nore information,
but 8130 would cost more to produce.) When the maps are cempleted, they
are brought back to Baadung (1f that 18 where the firm 18 fromw) and the
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design teams prepare designs. The same firm that dces the survey also
does thz design, but dlfferent teams from that firu may be fnvolved av
each gtage, Tha designs are submitted for review to the Sub-Directorate
of Technical Planning in Bandung, Designs that are approved are then
8ent to the Provincial or Seksi (aub-provincial) Publlc Works office.

The following fiscal ynar, the designs may be proposed for
construction, or thay may be proposed in subsequent years. Regardless of
when they are proposed for construction, the desiguns are almost never
field checked befsre cosstructicn begins. (An 2xceptior is menticued
below.} Ouce again there is a ranking of all projects proncsed for
consgtructlon. Criteria for relection include some agricultural and
eccuonlc data, which are supplled by Ministrv of Publis Works (MPw) Seksi
and ¢he Proviacial Agricultural Service. The project data are again sent
through MW/Province t+ the central cowputer, which uelps the central MPW
office make the final selection of projects that will be constructed.

MPW/Jakarta forms provinclal appraisal teams to evaluate the
projects that have been selectad for construction. The teams couprise
relevant governmen: agencles: HPW, the Provivcial Agricultural Service,
and the Ministry of Transmigration if the projects are in a
transwigration area. The appraisal teams make the final selection of
sites for ceonstruction.

2., Design Revision. The desigas way or may not be revised durlog this
long process, which may take several yedars frem the time the project is
first proposed for survey until the constructinm actuaily bepins,

Designs can be revised for several reasons. [he first s bulgetary,
MPw/.Jakarta approves projects individualiy and year-by-vear from project
lists that the provinces send. How wuch of a particular proiect gets
funded In a particular year is determined in Jaxarta, Jakaria mi, change
its funding decisions, which may regquire project design changes,

A second reason for revising designs 1s that new intormatiou froam
the field may make the original cesign Inappropriate., The wost likely
source of new field information is a fieid visit that DAy otcur during
the teandering for comnstruction. buring tendering, the prospective
contractors may vieit rhe fleld with staff from the MPW Seksl. If the
prospective coatractors agree that the design nceds to be changed before
the bids are offered, the design will be changeu. oOnly rarely Jo changes
made under these conditlons reduce the cest of the coustructlen.  Only
rarely do fammers' suggestious play a part in changing desigus.

Designs that are revised for budgetary reasous aic ajmost pever
ad jueted to take into account new iluoformacrion frog the £ield. M™oreover,
people who do these redesigns almost never 80 to the fleld to see whethar
(a) the origiral design fit the field conditions, or (bh) changes have
occurred in the field that require changes in tne design. Iustead they
rely on reports from the appraisal teams or reports wade from the fleld
viairs made during the tendering for comstruction. -

During construction the deslgn may change again because zontractors
or farmers who happen to be present think changes are nscesmary. The
major limit on design changes at this stage is the value of ithe contract,
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which cannot be exceeded without renegntiation berween the contzacior and
MPW. The changes themselves or rhe time required te make them mazy aflect
costs.

During the time between furvey and cousstruction, certain things are
uplikely to change at the site. These iluciude topography, rainiall, and
soll conditions. Other thinga ars Mkely to change withic several Vears,
nowever. These include the economic situation (costs und availabllity of
iaputs., value of Crops that are actually gruw and that are exyected to be
planted), the soclal situatior (unmbher of farmers, tenancy, land
ownership patterns), the agricultural situvation (lzud use patterns), and
the availability of water (depending on what's happeaing upstreas {von
the site).

J. Design and censtructicn 1o the HPS1S projecr.

The HPSIS project handled early system development much difieTently
from the patrern described above, Community orgainlrers {Lus), who were
specially selected and trained, were assigned at the Hi3iS gltes well
before construction was supposed to begin., The CUs were recruited,
selected, and trained by staff {rom LP3:S (Lesdaga Pznelitiaa,

Pendid lkan, dan Peaerangan Ekoncoi dan Sosfal—inscitute for Social and
tconamic Research, Education, and Intormation), an lndonesian
non*government organization,

The CO role was originally conc2ive! as aou-tec histcal, aad the neople
Tectuired aud trained as COs nad noa-iechutcal backyrounds. They were ag
leant high school graduates. The nost Lapartaat quclifications of the
first group was thelr motivatlnn and abliity to learn organiziup
techniques. The idea was tnat the LG shouid limit nis activitivs to
stimulating and facilitating inreractlons bertween farmers and
governumarnt.

All of the sites where congtruyctinm was planned already hai heen
survered and their irrigation systems ha4 already becn destgned. Bt
HPSIS allowed for und in fact encouraged re~design with the pariicipation
of farmers. There were two kinds of encouragement. The tirst was that
HPSIS grant funds pald for re-desigr. The secoud was thst the GJ! aust
certify la writing that the farwers unicrstand and dccept the final
design. USAID will nor reloburss any coastrucrion Work whose Josign was
uot acceptable to the faramers.

The COs help the farmers participate in system design and
construction through water users’ assoclations (WUAs). While rechalcal
aspacts of design, 8urvey, 20d construction are Jiscusged by the €O at
those sites that have construction, he or she (there are a few female
CO8) alan helps farmers to think about and intersct on issues of future
0& and water management. After the systems are completed, farmers ara
expected to know that it is up to ther to take care of the tertiary
facilitles, use the avallabie water in the begt and @wORL agreeakle way,
and resolve their conflicte with a ainimun of outsfde assistaucs. The
COs are supposed to help prepare the farmers for these poat-cecastruction
activities,
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Experience hasg shown, however, that the COs should also have a good
hackzround in mere "technical” areas, especlally the COs who are assigned
in sites where construction is being done. Farmmers often rely oa 708 for
technical informatiou. If the UCs cannot provide the information
themselves, they are expected to know which goverument agencies to
contact for advice., Further, the CCz ave more sble to work effectively
with MPW englaeers and private contractors if they have sone
understanding of technical mattecs. The CO traiuiog and selectiou has
thus become more technlcally oriented than criginally eavisioned because
the C0s th2mselves have found that they are mere effective with such
backgrounds.

On arriving at their sires, the CCs srent their tima secting farmers
and generally petting to kocw as much about the the local situatinon ag
they could. At the same time, they bagan to encourage farmers to think
gygtemitically about how tihe irrigation system could bestr serve them, and
to help the farmers organize their cholces so that they cculd be
presented to MPW or contractors cohetently,

Part of the Cos' early organizational work included prepaving
simplified maps that showed the plavoed locatinn of structures and canalg
according to the exleting design. The purpose of the 2aps was o help
farmers understand the toplications of the design for their own farms.
The designs were then reviewed by the farmers and Cis.

The next step was tor tarvers, CO0s, MPW, aod countractors to meet to
discuss the designs. Sometimes these meetings were held in the field and
other times at the 1PW office. During the meetings, fammers' presented
their suggestions for design changes to MPW and the contractors orally or
in writiog or beth.

Agreemeat between farmers and MPW/conzrsctors had to be negotiated,
either at the meetlngs or sometime afterwards. This agreement could
cover both the design and the ceastruction. ft ofren {ncluded witich
parts of the system would be built by famers and which by outside labor,
wagzes for skilled and unskilled labor, whether any labor would bLe douated
by the farmers, and for which patts uf thlie system.

In ouly one HPSIS site the contract had already been awarded before
the CUs had a chance to begin their work. Since contracters have to stay
within budget and time, this weant that farmers at that aite had 1little
chance for revising the existiog design. Even in sites where redesign 1g
possible before contracts tendered and let, however, there are tlme
constraints because MPW needs tc digburge funds according to Gavermnent
of Indonesia (GOI) budgetary regulations.

As 18 the case with Sederhana sites, additional deslgn chauges were
nade during construction. The difference between the NPSIS altes and
Sederbana sites is that these changes were negotiated between the farmers
apd the contractors. In one particular case (in NIB) [Morfit paper], the
negotiations lasted for quite a long time, acd were ultimately decided
the way the farmers wanted.



4. EEE_QEEE: Rinds of changes recowmended and effected by farmers.

We have measured changas 1a design and construction by first
breaking the Irrigation aystems incc several parts. These are (1) the
dam, (2) the painq cacal, (3) main systen slructures, (4) tertiary and
quaternary canals, (5) tertiary and quaternary structures, (6) animal
ctnsslngs, (7) inlets, and (8) access ro2ds. This syatem of
clasaification is similar to that used by MPW ro keep track of System
varta in the Sederbana Project. From origiral design maps, we counted
the numbera of Structures in esch carepory except for the canals, woere
we Yecorded chelr actual length. Gaing CO reports and other sources of
information, we then classified farmers’ euggestions and the fipzl design
(after "redesign” was cegotiated between farmers and MIW) in the same
wey. The game wystem was used to keep track of construction. Thus we
know "how much” 0f the SYstem was constructed by the contractor, how much
by famers with pey, and how pucl by farmers without pay.

There are two Teasons for amalyzing systen desigr and constructiop
in this way. First, using sizilar dara for Sederhsna Systews, we ran
quantitatively compare HPSIS acd Sederhana systems in terms of farger
parcicipation in desizn and cénstruction. Suych a comparison will help
add soue precision in discussing “levels” or "ameunts" of participation
in HPSI3, A short-termy objective of HPSIS was to “increase” farmer
participation 1in deslgn and censtruction. Now we have a wdy of measuring
whether we've Succeedaqd.

A second reason for this analysig of participation in design and
coustruction is to see how differeat “kinds" of participation sre
related. B8oth Public Works and USAID are interested in having farmers
participate in certain kinds of activities. These include Paying
irrigation fees, maintaloiug tertiary works, s0lving water-related
Prooleums, distributing warer arong themselves. [t is also thougit
desirable to 2ncourage farmers to participate in building the svystens,
HPSIS wasg designed to gee whether faryer participacion {iv those
activities can be 1ncreased by haviong farmers participate in survev aond

I should add that bringing farmers effectively jnto the developmeut
of gcvermment-supported irrigation systems ig potentially quite
difficule, Farmers are ofrep Suepiclous of goverument projecis und
reluctaut to get themselves fnvolved. It is by no meaus seli-evident to
famers that they should be iavolved in goverament-managed irrigation
development sloply because they stand to benefit from the compieted
Bystems. Governmepts have learaed thisg through many experiennes with
many different kinds of Projects that have tried nsuccessfully to
involve farmers. Farmers have slso learned that a govetument project may
not deliver gll it claims, and that their involvement in g goveroment
preject may turn out to be a waste of time, HPSI1S's success in
generating farmmer involvement ig & variety of activities and decisions
therefore hag lesanng for other Projects that alsc yapt farmere' interest
and commitment.
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The data base for this paper comprises four kinds of .ites. Tha
first 1z a group of seven sites umder che Ministry of Agciculture (M0A),
where there was no HPSIS construction (MOA~SM sites). These sites are
called “system mapagement” (SM) sitss. The secopd 1§ a group of geven
sites under the MOA where there was construction of tertiary and
quaternary works (also called on—farm works, or OFW, in this paper).
These sites ere called "pystem development arnd mansgement” (SDM) sites.
The third group of seven sites began in 1984. Six are uunder the Miniatry
of Public Rorks (PW) ard ope is uader MOA. Construction 1s taking place
at all of them. They are cailed "1984 gites” ip this paper. The last
group of sixteen site::3 are all Sederhana systems that were built several
years azo. There are two Sederhara sites from each HESIS provimce. They
ware uot chosen vandonlv, but they were also not chosen on the hagia of
ary particular criveria, They are included becaus~ ve had certain data
on them that allowed cosparisons with the HPSIS sites.

This paper coucerns only participation in design and censtruction,
with construction including rehebiliraticn and capal linlpg in some
tases. Tale restrictive definition excludes other physical iumprovements
(more properly calied waintenance) wade to the systems during the past
few years, and io Bany cases these were done mostly or entirely by the
fammers.

5. Design changes. Desigu changes ave restricted to MOA-SDM and 1984
sites ooly. The design changes took place beiween the original design,
which was made from the original survey, and the design that was used
during tendering of constructior contracts. (There was no HPSIS project
design or construction at efther the MOA-5M sites or the Sederiaua
8ites.) So numbers of cases will be small. Data faclude sites at which
no design changes took place. Keep in mind thar the main system (MS)
design changes were probatly not negotiated, except for two of the 1984
sites. This is because, except for rthe 1384 siles, deslgn and
construction followed the pattern described sbove, which usuvally dces not
include much input from farmers.

The mean values in the foliowlng tables are actualiy of "absoclute
values” (i.e., the number without its sigo) of the chauges. Absolute
values were used 30 that the size of the changes would te emphasized.
Sone of the changes were really negative. In other words, the original
deslgn may have called for 5000 m of cenai, but this eventually became
4000 m. The absolute value of the real change (-1000 m) becomes 1000 m.
The staodard deviation 4s a measure of how much variation there is in the
variable. The standard deviation and the mean should be looked at
together. High astandard deviations, especially relative to the mean,
indicate that there 18 lots of variation in the variable. Ip other
words, the variable's mean 1s ocly a very rough way to summarize the
variable,



Table 1. Design changes.

HMain system canal (metsers)

mean 97,833 atd dev 1i13.75%
mlainue 0.000 @mazivunm 264,000
valid ceges b migsing cases 31

Main system structures {nucber of pleces)

mean 1.2806  szd dev 3.402
minimum 0.000 maxinum 9.000
valid cases 7 nissing cases 30
Drainage Canals (meters)

mean 484,333  gtd dev 516.100
ninimum 0.000 maxinum 1250.000
valld cases 5 missing cases 28
On~-farm Canals (meters)

mean 3617.636 std dev 5057.222
oinimum 0.000 maximum 16730.000
valid cases 11 nlssing cases 26
On-farm Structures (number of pleces)

mean 6.200 std dev 6.680
minimum 0.000 maxiwum 18.000
valid cases 10 missing cases 27

Table 1 shews that MS changes are swall relative to chaages 1n other

parts of the system. For example, tlie average change

in design of main

system capals was oniy about 100 w, while the average change in the

design of on-farm canals was sbout 3600. The changes

in the MS were also

snall relative to actuval MS comnstruction {{nr which data are pot
pregected here). For example, the average change of 100 m {n MS canals
correspands to an avexrage actunl congtruction of 3500 m.

This paper will concentrate on deegign and system changes at the OFV
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level, nince that's where HPSIS's activities were focused, that's where

farmer participation was more proocunced, and that's where faruer
particlpation %411 be e¢ncouraged in the new Small-~scale Irrigaticn
Managemeut projsct. There are similar data for other parts of the system
(crosaing, irlet, farmroads), but they will not be considered inm thig

paper.

Tabla 2, Design changes in the on-farm gystem, according to the kipd of
Bite.

Design Change, On-farm Canals (meters)

mean etd dev rumber of cases
All Sites 3617.636 5057.222 11
HOA-5DM 1616.000 1234,854 4
1984 site 5104.786 5896.827 7
total cases * 37 migsing cases = 26 NS

Pesign Change, On~farm atructures (pieces)

mean atd dev number of caces
All Sites 6.200 6.680 10
MOA-SDM 2,250 2.872 4
1984 gite 8.833 7.387 6
total cases » 37 nissing cases « 27 NS

Table 2 shows the design chaoges (in OFW) that occurred at the four
types of sites. It shows that there was rore design change at the 1984
sites than at SDM sltes. (Analysis of variausce was done ou the patterns
in table 2 and a1l subsequent taltles. The analyses of variance are not
included 1n this paper. The letters "NS" mean that F scores were not
siguificant at the 95% confidence level.) Thisg nmakes senne for several
reasons. QOur lategt group of COs were better Prepared, and genmerally had
mere time to work with the farmers during the design period than the COg
at the MOA-SDM gites. Another factor is that HPSIS was entirely pew to
the provincial Public Works staff when the SDM s8ites were being
designed. By the tige the 1984 aires (which include two in NTB und two
in 3outh Sulawesi) were started, the provincial staffs already had zome
experience with HPSIS and therefore had scme ldea 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
gite.

Design Change, iuin systam canal (meters)

mean std dev nunber of cages
All Sites 97.833 113,751 6
MCA-SDM 37.8667 39,382 3
1984 gite 128,C00 132.408 3
total caces = 37 missing camep = 31 NS

Design Chepge, Main system structures (pieces)

mean std dev number of cases
All Sites 1.286 3.402 - 7
MLA=~SDM 0.000 0.00u 3
1584 Sites 2.250 4.500 4
total cases = 37 nissing cazes = 30 NS

As can be seen by comparing table 2 to table 3, there were more
design changes 1in the on-farm works than in the wain system works (which
include primary and secondary works and are abbrevisted MSK). This is
Dot surpricing since we encouraged farumers to review the OFW designs and
to make suggestions for changing them, whereas there was no opportunity
for farmers to chapge the MS designs. Another reason is that the OFW are
closer to the farmers' concerns and probably closer to their Knowliedge of
"micro envirouments." Alsc it is probably harder fur farmers to agree on
a MS change than on several OFW changes. A MS change will probably
affect more farmers than an OFW change. Several small changes for
several smaller groups are easler to bring about than one large cliange
that has to be agreed on by a large group.

6. Total construction. There is no reason to expect that the aites
will differ from one another according to thefr conmstruction status.
There 18 {n fact vary little difference in the number of on-farm
8tructures that were built at the sites (table 4). There are some
differences in construction of cn~fara canals, however. Oune pcasible
explanation 1s that the Sederhana pystems are larger, on average, than
the HPSIS systams.
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Table 4. Construction of on~farm works broken down by type of systenm.

Total construction, on~farm capals (meters)

mesn std dev number of casges
All Sitesn 15859.375 17433.933 24
MCA-SM 355,000 312,036 4
MCGA~SDM 16176.7590 ¢350.,130 4
1984 gite 11983.500  12545.196 2
Sederhana silte 20752.214 20350.204 14
total cases = 37 wissing caces = 13

Total constructien, on-farm structures

mean std dev nuaber of cases
All Sites 21.692 14.513 26
MOA--SM 5.750 5.500 4
MO4£~SDM 24,800 14.342 5
1984 site 25.000 18.385 2
Sederhana site 24,467 14.172 15
total casen = 37 miseing cuses = 11 NS

7. Total changrs in the design, from the original design to ronstruction
cf the works. Designs are originally wmade from surveys. As was
meuntioned previously, designs can be changed for many reasons before
construction actually begins. The reasons for the changes can hbe
"external” to the project, such as budgetary, poilitical, or bureaucratie
factors. T there can be project or site-related factors that cap chauge
designs. These include the realization by MPV or its contractors that
local conditions have changed, or negotiatioms with farmers.

Table 3 eummarized those pPre~coustruction changes in designs. The
lesigns can be changed again after comstruction begins. Table 5 shows
-otal changes in the design. These are the changes that were summarized
in table 3 (pre-comstruction changes) plus changes that occurred during
-onatruction. Other thiugs being equal, HP3IS sites chould show greaier
lesign-~to-conatruction changes thao normal Sederhana evatems because
heir negotiated changes will be on top of the "normsl" cr "externally
aused” changes that usually take place in Sederhans cites. Table 5 show
hat this holds for on~farm canals but not for on-farm structures.
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Table 5. Toral design changes in on-farm works, broken down by type of
aysten.

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

mean std dev pumber of casges
3810.389 14472 .857 18
MOA~-SDH 573.333 358.215 3
1984 site 3426,500 2505.279 YJ
Sederhana site 462.815 10(:8.826 13
total cases = 37 missing cases = 1Y

Total design-to-construction change, on~furm structuresg

mean std 4, runber of cases
All Sites 12,105 33.633 19
MQA-S DM 0,750 1.500 4
1984 site 3.000 0.900 1
Sederhana site 16.000 38.774 14
total cases = 37 missing cases = 18 NS

8. Construction by farmers. One of cur short-term objectives in HPS1S
was to involve farmers in constructing parts of their irrigaticu systems,
although this 1is not the usual practice. According to standard
government regulations, MPW must contrdact out for conmstructica work. ino
addition, sume MPW staff feel that farmers are unable or vowilling to do
the work. But evidence frow commupal pystens vhows that farmers often
are both willing and able to dig canals and help ser turnouts, ete.

Farmers have done a significant amouct of construction at the HPSIS
sites. Sometimes they work without pay; other times they have negotiated
vlgorously with the coutracior for thelr wages., Farmers do not always
want to help construct theilr systeus, however. Sometimes they are
content to let contractora, even outsiders, do the work. For example, in
NIB, a specialized team of Javanese iaborers were imported to ome project
pitz te 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 asscciated with the work.
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Table 6. dmount of farmer-constructed on-farm canals (meters), by type
of system.

Length of ou~farm cenals constructed by farmers

mean ptd dev nusber of cases
All eitea 5214.682 7567.028 a2
MOA~SM 355,000 312.036 4
MOA~SDM 9790.750 5446.220 4
1984 gita 11513.50¢  13210.876 2
Sederhana site 4259.417 7805.032 12
total cases = 37 missing cases = 15 NS

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

Number of farmer—constructed on~farm structures

mean std dev number of cases
All sites 3.080 8,0z6 25
MOA-SM 4,500 3.512 4
MOA-SDM 4,200 5.762 5
1284 site 19.0C0 26.870 2
Sederhana site 0.000 0.000 14
total cases ™ 37 mlssicg cases = 12

Tables 6 and 7 show the amouant of on-farm canals and pumber of
structures built by farmers in the HPSIS and Sederhana systems. In
general, there has been more farmer participation in constructionu at the
HPSIS sites than at the Sederhana sites used for comparison. In
addition, the absolute amount of fatmer-constructed atructures has been

\dncreasing as the projrct has matured. {Thig concluslon is sofr.
\ﬁougxgrq/ﬁlnce we lhave data from only two of the geven 1984 sites.)

Two things need to te noted about those tables. First, none of the
conetruction at the SM siteg is part cf HPSIS, bat is sometl:ing that the
farmeve, COs, and MPW have had to Wwork out among themselves. Ng HPSIS
funding supported any of the SM conatruction, but the HPSIS project
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encouraged juat thig type of self-motivated activity., Second, four of
tne sizteen Sederhana aites had padat karya work on the OFW, sud the OFV
were substantial. Padat karya is an Indonesian Government program that
pays local people to work on infrastructure projects. In general, only a
very emall percentage of Sederhana projects were constructed with padat
karya funds. The amount of comstruction at the Pecatr Kerya sites usad
for compsrison in this paper was higler than the HSPSIS avevage. All of
tide means that the farmer participailon it ceustruction for the
Sederhena sites 18 overatated. Evep so, it %p loss than et the HPSLS
sites.

Table 8. Percentage of on-farm canala comstructed by farmers, broken
down by type of gite.

Percent on~farm canals (meters) copstructed by farmers

n°an std dev number of caaes
All Sifes 0.532 0.469 23
MQ# -SM 1,000 0.00u A
MO/ ~S DM 0.652 0.316 4
19+4 slte 0.849 0.224 2
Sederhana 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.

Percert on-farm structures comstructed by farmers

mean std dev nunber of cascs
All Sites 0.219 0.385 26
MQA-~SM 0.504 0.192 4
MOA~-SDM 0.213 0.295 5
1984 aite 0.500 0.707 2
Sedsrhana site 0.000 0.000 15

total caseg = 37 miseing cases = 11

9. Percent of constructioca done by farmers. Tables 6 and 7 showed the
actual amount of comstructicn that the farmers took part Sn. Tables 8




and 9 ahow the percentage of total on-farm copnstructlion that was done by
the faimers. It is clear vhat the rates of participation in the HPSIS
8ites were higher thap in the Sederhana altes, Note rhat the highest
percentages were in the SM sites, where the construction was in a senge
outslde oi HPSIS. The farmers built all of tbe additional oun-farm capals
and 90% of the on-farm structures that were added to thelr syetems.

10. Relationships among different kinds of farmer participation in
£onstruction 2nd design. There 18 quite a bit of variation ino the levels
of farmer participation in the HPSIS and Sederhans systems. Assuming
there 15 an irterest in focouraging such participation, there are certatn
relationsiilps that should be kept in mind,

A. Design. Large changes in design of on-farm canals are
associated with lsrge changes in the design of on-iara structures
(r=.65). This is sensible, and ifmplies that changes in desigus of
on-farm works are done with some cellberation, sinece the factors that
warrant changing cn-farm structureg also warrant cheuging on-farm
canals. Changes in design of on~farm works are ucrelated to the total
amount of on~farm works construction that eventually takes place. This
means that larger projects are not aoy more lixely than smaller ones to
have large design changes. There is = very strong correlation {.8%)
between design changes in on~farm structures and the nucber of on-farm
etructnres that the farmers build.

There is neo relationship betwser design changes In oo-faru works and
tnotal desigu-to~construciion changes in on-farm works. This is
puzzling. 1f tarmers are effectively favelved in pre~couwstruction
design, one weculd expect that any further changes in the design {during
construction) would Ye relatively smali. If esuething excentioual occurs
in 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 be large changes in pre-
construction design and very few changes as the aesfgr is used during
construction. On the other hand, latrge pre-construction rhanges may also
be followed by large changes 1n the design as it is implemented. Because
of the way the data are distributed, this relation needs more
investigation., Bt it suggests that whatever is acting to change designs
before ccnstruction starts does not chavge designs after construction
starts.,

B. Comstruction. Twe of the variables measure farmer participation
in conetruction. One 1s the absolute amount of work done by the farwers,
whether in meters of canals or numbere of structures built., The second
is the percentage of the total work that was done by the farmers. (Some
of the work 18 done by farmers and some by contractors.)

1. The two varlables are closely related. Ilu other words, the
mere on-farm canalse or on—farw structures that farmers built, the higher
was thelr percentage of the total amount of work done (r = .44),
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2. Sites with pany farmer-bullt on-farm structures alsc had
(a) more farmer-built on-farm canals (r = +43), and (b) more farmer-built
main system canals (r * .93).

3. Sites that had a higher percentage of on~farm camals built
by farmers also had (2) a higher percectage of farmer-bulli dralnvage
canals (r = .56) and (b) a higher percentage of farmer-built on-farm
Structures
(r = .43),

11. Conclusious.

A. Government-supported and managed {rrigation traditionally has
excluded famers from important decisions and activities in irrigation
system development. By contrast, farmers are ofteu involved in man; such
decisions in “communal” irrigation systems. This paper has descriled how
HPSIS farmers participate in changing irrigation system desigus and how
they participate in cnustructing tertiary and guaternary 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 farwers' ideas for their systems differed
frem the plans of MPW and the contractors. The increase in the size of
the changes weans two thipgs. First the CUs and farmers are interacting
more effectively than they did when HPFSIS began, which means that we are
all learning from our experience. Second, MEW is vecoming more receptive
to the geperal idea of farmer participation and to the specifics of
farmers' suggestions.

c. Total comstruction of on-farm works is roughly the sawe at
HPSIS sites and Sederhana sites (although the data are inccmplete at this
time).

D. There was quite a bir of change frum the system as designed to
the system as constructed. Such change is common in Sederhaua sites even
without farmer participation. The blg difference in the HPSIS sites,
however, 18 that all of this change was negotiated with farmers. MFw's
acceptance of a role for farmers in making these changes is a significant
departure from the usual ways of doing design.

E. Famers have participated in constructing significant parts of
their irrigation systems at the HPSIS sites. In some cases, the faruers
have donated all or part of their labor. The average amount of
construction at the HPSIS5 sltes 18 higher than at the Sederhana siteg
used for comparison, even though farmer participation at those Sederhana
sites 1s higher than usual since it is supported by Padat Karya.
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F.  The farmers buiit 8 higher percentage of their systems 1p the
HPSIS ecites rhap they did in the Sederbans gsites. In the SM aftes, with
the help of COs, all of the bew construction was negotiated between the
farmers and Mpy and most of the actual work was done by the farmers.

G. One of the Propositions that inspired HPSIS is that different
kinds of farmer Participation are related to each other. In particular,
farmer Farticipation 1n earlier Btages of system development are thought
to be related to farmer participation in later gtages of gystem
developuent. This proposition 18 partly testable with the date presented
in this paper. If true, high levels of (farmer-imspired) design change
should be followed by a high percentage of farmer-construsted woyks.
Looking at on-farm works, the results are mixed, There 15 a3 hiigh
correlation between deaign change in on-farm structures and rhe
percentage of those structures built bv farmers. But there Is no similar
correlation between desigu change o on-farw candls and the perceatage of
those canals built by farmers,

H. Sti1l unanswered for the moment 1is the question of how all of ‘
the fammer participation affects the quality and performance of the HPSIS
8ystems, Futurc reports will focus on the answer to that.



