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SECTION II - INTRODUCTION

l. The Irigasi/Reklamsi Sederhana Program

The Government of Indonesia's Simple Irrigation and Reclama-
tion program, referred to in most of this report by the initials of its
Indonesian title, IRS, is a program of govermwent investment in hundreds
of irrigation and reclamation schemes (primarily the former), scattered
throughout Indonesia and located at the lower end of the size spectrum
of publicly-supported land and water development projects in Indonesia.
Officially the extent of the individual schemes, teferved to throughout
this report as "subprojects", is not supposed to exceed 2,000 hectares
of net cultivable land. Considering 500-odd subprojects launched in the
first three Indoncsian fiscal years of the program, 1974/75 through
1976/77, the mean target hectareage of irrigated rice land (referred to
by the Indonesian word "sawah" in most of this report) amounted to rough-
ly 330 ha. per subproject. *Taking into account 782 subprojects programmed
through IFY 1978/79, thepercentage distribution of subprojects by region
is ‘as follows:

Java/Madura 21%
Outside Java/Madura - subtotal 797
Sumatra 48%
Sulawes 187%
Kalimantan 77
Nusatenggara 5%
Nther (Bali and Maluku) 2%

The Indonesian Governmeuc's objective in launching the progran
. was to realize a number of opportunities for quick-ylelding investment in
irrigation and reclamation that fell ourside the scope of existing land
and water development programs under the aegls of the Directorate-Gencral
of Water Kesources, Ministry of Public Works, notably 1) the large-scale
rehabilitation projects carried out within the framework of PROSIDA and
assisted by loands/credits from the World Bank/IDA, 2) the large-scale
"Khusus" (special) projects falling outside PKROSIDA's network, and

3) the Sedang/Kecil (medium/small-scale irrigation) program. The princi-
pal criterion in selecting locations for IRS subprojects was from the

*Targets revised on baned on 1977 survey conducted by Sube-directorute
of Land and Water Conservation, Directorate General of Food Crops,
Department of Agriculture.






Early in 1978 three independent American consultants
were engaged by USAID to.conduct the evaluation in close consulta-
tion with officials of the two D.G.'s. They were:

Clive Gray, Fellow, Harvard University Institute for
International Development, former director,
HIID advisory group, Government of Indonesia
(team leader),

Henry Gembala, consultant, Experience, Inc., formerly
irrigation engineer, Soil Conservation Service,
U.S. Department of Agriculture.

John Duewel, Ph.D. candidate in rural sociology, Cornell
University, former Participating Consultant
(in Indonesia) Agricultural Development
Council.

According to terms of reference agreed between USAID and
representatives of theGOl, theoverall objective of the evaluation
was 'to assess (IRS') progress to date in achieving its stated goals,
and to recommend ways and means of enhancing its effectiveness in
serving these goals in future."

4 Modus operandi
To Tulivli chedr ansigairaut Che consultaniy gere asked to

operate In the followving ways:

A) To olierve IRS subprojects in the field, discussing
progress achieved, problers encountered and future prospects of the
program with bencfitting farmers, other local residents, provincial
and local officials and sronsultants working in the field or out of
provincial or kabupaten (district) offices;

B) To discuss all issues concerning 1RS with GOI and USAID
officials and consultants Lased in Jakarta;

C) To utilize the findings of, and where rclevant, guide
the processing and analysis of daca collected under, four evaluation
surveys of 1RS5, conducted respectively during 1976-78 by:

a) The Directorate-General of Water Kesources Develope
ment - & 21 pipe, 390-irformation-bit questionnaire completed by
local Irri{gation Service officials in respect of 535 subprojects,
emphasizing technicnl aspects of program execution;


http:resp,.ct







Finally, the consultants are indebted to USAID/Jakarta for this
oppotunity to participate in an exercise that has turned out to be
& great professional challenge and will hopefully in future prove
to be of some benefit to Indonesia's development concerns. They
are grateful to USAID as a whole for its share of the logistical
support provided them during the study, and to individual staff
membere for fruitful discussion of key issues, Special gratitude is
expressed to Mr. Thomas Niblock, USAID director, for three opportu-
nities to exchange views on matters of substance, and to Mr., William
Larson, chief of USAID's Rural Development Division, and his staff,
which backstopped the evaluation, including particularly Mr. David
Devin, who acted as coordinator for the exercise and provided
numerous insights into the issues faced.
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SECTION III - CONCLUSION AND RECOMMENDATIONS

1., Conclusion of benefit-cost analysis

Preliminary benefit-cost analysis in Section 1II, first on
132 subprojects yielding before-and-after data in the Directorate
General of Food Crops (Agriculture) survey cited in Section 1, then
on revised target hectarcages for 500-plus subprojects, applying nation-
wide average yield estimates computed by the Central Bureau of Statistics
(BPS), provides indicators that IRS is on its way toward covering the
social opportunity costs both of the capital invested in it, assuming
a 157 discount rate, and the labor engaged in producing rice on its
paddy fields, assuming shadow wage rates ranging from Rp. 260 to Rp, 460

($0.63-51.11) per day.

2., Progress in meeting tarpets of firast AID loan

The following summary comments arc offered in regard to progress
achieved in meeting the three principal targets of AID's first loan to
IRS:

1) Incresasing rice production., As indicated in Section 111,
the 132 "mature" wubprojects surveyed by Agriculture appear (n have
{ncreased annun! production of wet nrlwlled rice by Lwerwees 37,000
and 49,000 tons already by the 1976/77 crop year. 'This i3 equivalent
to increased production of 22-29,000 tons of willed rice. Using nation-
wide yleld data the entire sct of 517 subprojects surveved, constituting
about 907 of the subprojects undertsken in the first three vears of 1RS,
offer promise of increasing wet paddy output by ncarly 700,000 tons,
equivalent to about 400,000 tons of milled rice, from project start to
completion,

11) Increaring incomes of the rural poor. As indicated in
Section 1V, the bencficiarfes of the program are peasant farcors the
vast majority of whom w!ll cultivate less than one hectare of IRS
savah, Soue 80-907. of them fall dnto {ncome clasees below the 3150 per
capita level deternined by AlD as the poverty line, A large percentage
of beneficiaries are farmere whose tavahs l{e fn the lower reaches of
exfeting coreunal firigation systems and who therefore prior to 1R faced
water shortape in the dry searon,  With 800 of 1k: projects located out-
aide Java, the proportion of landless laborers in the subproject arcas i
very rmnll--8B0". of mubprojecte covered in the Apriculture survev reported
fov or no such fndividuals, The socfo-inztitutfonal analyeie Indicates,
thus that no major income groupe are being excluded from the project for
structural reasons,
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111) Strengthening GOT institutional capacity to im lement TRS,
Recent events suggest that the rate of expansion towards which IRS
seemed to be building as AID assistance for the program was agreed was h{
in fact beyond the capacity of the provincial irrigation services to
supervise adequately, both es to planning & design and to construction,
Thus, according to figures supplied by the Directorate-General of
Water Resource Development (hereafter Dit, Jen, Pengairan), the target
hectareage of major works completed during 1976/77 was the same as
that for 1975/76 (about 49,000 ha.), while during 1977/78 1t declined
drastically to about 21,000 ha, as execution of many subprojects was
stretched out over longer periods than originally planned. Meanwhile
the Irrigation Service was subjected to increasing pressure from local
populations and govermment bodies to conduct repairs or extend main
canals in earlier-year subprojects that were not meeting their
objectives; heuce the 95,000 ha. "improvement" category covering 75%
of thesubprojects included in thel978/79 program,

Clearly theprovincial services are facing considerable
stress in reviewing contract designs to cnsure their adequacy sensideweble
BLress—dn—rovievinpg—contravt—~desdgni to Lhiudo-tlcizadequasy to site
conditions while at the same time keeping on top of the building contrac-
tors, 5till, it was the consultants' fmpression in the zourse of fiid
visits to more than 60 subprojects in ten provinces that for the most
Part the services are responding to th4s stress and that the manifold
increuse {n waa year of expevience accwrulated since thie stor: of (RS
by pruvincial oifice statts, the kabupaten section chiefs and the fielu
supervisors on irrigation works is beginning to show via better Judgment
a8 to what {s and {s not feusible,

From thelr perspective of two years of experience in the
fleld the ATh-finunced “ngincering consultants, provided through a
contract with 1LCO, report positive changes both in general staff
capability and in receptivity to the expatriate engineers' recormenda-
tions on sulproject planning and design, The enhanced interest in
integrating the consultante into the frrigation services' provincial
structure (scve Lection below) 46 as rmuch a sipgn of Incresing
lblorptive Capacity as It s ¢f recognition of the services' own
veaknessea, 1n nore proviuces lying on the outer fri{ngen of the
“reglons" whitch the foreipn consultants are aveipned to serve the eva-
luation teen hicard viat apprared te be eincere cotplainte about the
brevity of thetr perfodic visirs,

1t has proven unexpectedly difficalt to secure data from /
Pit. Jen., Pengafran's lakarta headquarters about nusbers of staff asnigned) )
to IRS activity fn the provincial pervices, and the dncreare theredn f}‘
since the atart of IRS, lata was stf]} betng sought at the time this !
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on going community initiative which has characterized village systems
throughout Indonesia historically. The results may not be as elegant
as a western irriga“ion engineer would want to see in his own country,
but the system may be the more economic precisely for that reason,

Where it would undoubtedly make sense to institutionalize
some capacity for O&M is in regard to major works, notably those whose
construction and repair involves the use of masonry and cement. 1In
some locations visited and studied, imperfections or deterioration in
existing structures had complicated maintenance and water delivery,
at least temporarily,

3. Improving current procedures of project implementation and
follow-up,

i) Feedback on major worlke design. The evaluation team had
reached the conclusion, based on discussion with provincial irrigation
officials and enginecring advisors, that perhaps the greatest single
improvement in the preparation of major works could be achieved by
requirinp design contractors to return to the field with preliminary
layouts and finalize these in their home offices only after consultation
in situ with local engineering staff, In many cases this implies raising
the design allocation per hectare above the present Rp. 7,000, but the
additional expenditure should have an enormous pay-off by way of saving
staff time now devoted to correcting the contractors' ilstakes, not
tu ment Iea tmproving the efficiency of stvactnres nod chaonel,

£1) Operation and Maintenance. Recognizing that it Is desirable
to leave responsibility for a major share of OWM in the handc of local
communities, we ncvertheless feel that Dit. Jen. Pengairan should insti-
tutionalize a capability for routine handling of maintcnance and repair
of major works, This would be designed to enable the provincial irriga-
tion scrvite to respond quickly to situations beyond the control of the
farmers, in licu of having to wait to include a subprojcct in the ensuing
year's DIP (bafter Isian Proyek or project funding document). The tea
recommends that a genceral provision for 0&M desizned to enable a pro-
vincial irrigation service to move rapidly on cmergency repairs of
major works on 1RS subprojects (perhaps catering jointly to similar
needs on Scdang/Kecil and other types of projects as yet lacking
flexible arranpements for such work) be instituted on a trial basis
in at lcant one province during the next fiscal year,
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111) Monitoring and evaluation, The evaluation team was
concerned to learn that Survey Agro-Ekonomi's monitoring program
of irrigation schem:s had been discontinued before it had yet reached
the stage of ylelding results by way of before-and-after comparisons,
They feel that such work should continue under the auspices of one
government agency or another, on the basis of return visits to sub-
projects for which a good deecl of baseline data have now been assembled,
SAE's contribution could be improved by focussing their data collection
on a small range of parameter that serve as the primary indicators of
subproject success or failure, first and foremost these being the change
in anunual gross cropped hectareage of sawah land, Through a scientific
sampling procedure SAE could fill the present gap in reliable data on
this key measure. We understand that BAPPENAS has taken the position
that it is up to Agriculture rather than Pengairan to sponsor such
survey activity, Accordingly, we recommend that either Dit, Jen Pengairan
or USAID pursue this matter with the Directorate General of Food Crops,
in order to prevent a lengthy hiatus in the collection of sample survey
data,

4, Future IRS investment policy,

i) Subproject selection procedures, Much thought and effort
have gone into establishing the current computerized system, and the
continuous evolutinn of procedurcs appcars to have led to a steady
improvemeut in subproject selectlon., All agree that there is stil]
room for improvement, 1In some Provinces visited by the consultants
Agriculture officials have a largely passive role in the process,
although in principle an active input from Agriculture is indispensable,
The consultants suggest that Dir, Jen. Pengairan should encourage an
expanded role for the BAPPENAS (Provincial Development Planning Agencies)
a8 a coordinating agency between Pengairan, local government, the Direc-
torate General of Food Crops and other agencies interested in the location
of IRS subprojects, Ideally, no proposed location should be accepted
for consideration by Dit, Jen Pengairan/Jakarta until the BAPPEDA certifies
that the nccessary local consultation has taken place,

The consultants also feel that the computerized questionnaire
for project selection (latest revision) has become unwidely, soliciting
respondents' imprc:sion of a whole range of socio-economic variables
where the lack of data is such that a comparison of answers among sub-
projects and provinces is more likely to mislcad than to pronote ra-
tional sclection. The consultants feel that a revamping and simpli-
fication of thc questionnaire is called for.,
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1i) Subproject selection criteria. The team agrees with the
basic benefit-cost approach underlying the current selection criteria,
however it should be applied in such a way as to allow benefits perceived
by different population groups to be weighted differentially, the
weights increasing according to the relative degree of socio-economic
deprivation currently faced by a given group, It should be noted that
weighting of benefits to give preference to activities favoring poor
and/or isolated classes of society is supported by modern benefit-
cost theory. Adoption of such a weighting procedure implies deviating
from the farmer emphasis given in IRS subpro ject selection to maximizing
production of rice. Following that emphasis, IRS tended to favor lo-
cations with pre-existing communal irrigation systems. Now, however,
we understand that the goals of social justice and regional equity
in growth will receive greater emphasis in Repelita II1, starting in
1979, This implies a corresponding change in emphasis for IRS selection,

There is a neced to develop special selection criteria ap-
propriate to different clesses of- subproject investments, (a) extension
of existing subproject areas, (b) improvement of old projects not yet
functioning properly, (c) continuation of uncompleted projects from
the year immediately preceeding and (d) new subprojects,

1i1) Supplemental investments in existing IRS subproject areas,

a. Introduction, 1t was indicated earlier that IRS already
appears to be giving a favorable return on investment prior to the
realization of substantial additional public investment in tertiary/
quarternary network development, land-clearing and sawah-formation,

We believe that additional investments in IRS subproject areas should
not be dictated by an imperative to bring all the initial target hec-
tareage into production within X number of years, within the frame-
work of a complete tertiary/quarternary delivery network. 1In other
words, execution of such investments should not be regarded as an
essential condition for making each IRS cubproject "functional",

In many areas the data available on water discharge
and efficiency of conveyance are too uncertain to guarantce the feasi-
bility of irrigating the full stated target hectareage from the major
works as initially planned. 1In other arcas the costs of land-clearing
and the availability of manpower to work additional sawahs within a
g8iven period of time are uncertain,

We therefore recommend that an incremental benefit-cost
approach should be taken in planning such investments, At each point
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in time only those investments should be undertaken that will generate
sufficient additional net benefits, compared with the situation that
would prevail in their absence or under some alternative arrangement,
to ensure a positive Net Present Value at the prevailing social op-
portunity cost of capital (say 15%).As suggested above, these benefit
-cost calculations too should take into account appropriate income
weights for disadvantaged and isolated groups in society.

b, Land-Clearing. Specially with regard to land-clearing,
direct government intervention in a subproject area should proceed
only following careful investigation of the question as to why the
local population has not previously felt a need to bring the area at
least under dry-land cultivation, not to mention rainfed sawah. We
question whether in most IRS subprojects with uncleared land included
in the target hectareage a justification exists for undertaking mecha-
nized land-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
ared for Transmigrant settlement increases the likelihood tlat govern-
ment intervention in land-clearing will give a more favorable return
than other alternatives,)

c. Sawah formation., With regard to sawah-formation we
suggest that any program of capital assistence from government should
take note of the fact that inmuy TRS subprojects farmers .ea alceady
shaping sawahs with their own resources, group of farm fewilies 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 vxample, in
cases where questions of land tenure create a bottleneck, the local
government authorities and bit. Jen, Agraria should te pressed to
give priority to land titling or some intermediate measure that will
glve farmers adequate sccurity for their investments. If the delay
is attributable to the fact that the local population prefers to stick
with alternative mcans of livelihood, and apparently considers the
opportunity cost of sawah formation to be too high, evidence should
be sought as to whether manpower will be available to farm the sawahs
once they are formed. {(The Survey Agro Lkonomi reports testify to
cases where prepared sawahs have returned to bush notwithstanding the
availability of water, essentially because of the high onportunity cout
of the labor required to farm them, In thesc cases plantation crops
typically presented a more attractive source of livelihood to the people, )
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Before promugating a broad program of assistance for
sawah-formation the govermment should consider carefully the possibility
that a substantial number df farmers who would otherwise form sawahs
with their own resources will not sit back and wait until the govern-
ment assistance comes through, Without adequate follow-up in terms
of concrete assistance such a policy might conceivably slow down the
overall rate of sawah-formation, rather than accelerate it as intended,
Moreover, the creation of potential dependency relationships is obvious,

d. Tertiary/Quaternary Development. Finally, with regard

to tertiary/quaternary distribution netwroks, it should be kept in

ind that Indonesia has already attained higher national average rice
yeilds than Philippines (cf. FAO Monthly Bulletin of Agricul tural
Economics and Statistics, Nov., 1975), while growing most of her rice
without the benefit of such systems, Tertiary/quaternary systems
should be viewed not as an essential 1ink in the chain of investments .
required to yé} d a favorable return on the cost of IRS major works,
but rather as opportunity for additional investment aimed at further
expanding irrigated area by making limited water supplies cover larger
hectareages, as well an enhancing yields by facilitating improved water
management and creating a corresponding stimulus to increase the use
of modern inputs. Our own observations in the field indicate that
many IRS subprojects offe: attractive opportunities for public and
private (the farmers') investment in this respect, but it should not
be assumed that such will be the case in every subproject in the immediate
future. Thus, for example, evidence should be gathered wiLh respect to
the degree of incline at which the additional cost of canals offset
higher yields associated with improved water management, and the target
area for completion of delivery networks should be recalculated to
eliminate such areas,

The recent government decision to transfer responsibi-
lity for design and construction of tertiary/quaternary systems on
IRS subprojects to the Directorate General of Water Resources Development
(Dit. Jen, Pengairan) poses both an opportunity and a danger : an
opportunity in the sense that Dit. Jen. Pengairan has a higher
demonstrated capacity than the Directorate General of Food Crops (Agri-
culture) to implement works on the ground, but a danger in the sense
that Dit. Jen. Pengairan has less capability than Agriculture to
comprehend local farming systems and determine how to lay out each
network with the maximum positive and minimum disruptive impact,
Bated on experience in the execution of IRS major works (sce szbove),
the consultants sce a 1ikelihood that design of the tertiary/quaternary
systems will be assigned to contractors working under budget constraints
that deprive them of the opportunity to develop their lay-out in close
consultation with the local population and Apriculture officials, The
result is likely to be a set of designs not adequately fitted to local
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farming systems and land ownership, whose imposition will face
rasistence from the local population. The consultants urge that
Dit. Jen. Pengairan's design contractors be required to review
their preliminary lay-outs in the field, and obtain formal
clearances of local village chiefs and Agriculture staff before
finalizing the designs in their home offices. Budgets for design
work should include liveral provision for such consultation,
otherwise far larger sums are likely to be wasted.

The policy of complete subsidization of the construc-
tion and completion of tertiary layouts also raises some questions,
It leaves out the possibility of voluntary contributions of labor
from farmers, and tends to establish the principle of reimbursement
for any activity taken. Senior Department of Agriculture policy
makers also have expressed concern about the tendency for the
government to assume too much of the costs of such activities,

Doing so may dampen future community responsibility for O&M. Such
policies in large part are based on analysis\Bfﬂumjor‘iowland
systems which have different organizational parameters in couparison
with most IRS locales, and which have less demonstrated capacity to
undertake ongoing O0&M, Future evaluation of such policies in the
Sederhana context would be appropriate, leaving open the possibility
of modified approaches tailored more to IRS community capacities and
needs,

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 pre-service education and in-service
training obtained by different levels of their staff. These officials
gave specific recommendations for lengthgzning the periods of training
provided by the Directorate-General's training institutions and for
strengthening various components of different course curricula. The
consultants feel that these recommendations add up to a need for an
expnaded training investment. At the time of completion of this
report we were Btill receiving data needed to draw up & comprehensive
training proposal,

6. Principles of future USAID assistance,

The consultants feel that USAID hag already made a
constructive contribution to the IRS program, primarily by virtue
of the technical assistance {t has financed, since there is no
evidence that the expectation of receiving 1ts cagiggl_ggpistangg4 ;&7/’
of which none has been disbursed thus far, has so far affected the V=

g

program's scale or content. They Tegard Tt as important to distinguish
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i1) USAID reimbursement procedures.

The consultants agree with views exnvessed on both
the government and AID sides that current reimburseme:t 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 Implementation. At the same time it is not clear that any
corresponding social benefit flows from the current svstem,  Dit, Jen,
Pengairan's decisions to return, in 1978/79, to half of the projects
from IRS's first three years and conduct "mopping-up" operations
clearly results from pressure by local populations, government
authorities, irrigation officials and other governmnent personnel to
deliver the promised water to the sawahs. It is not clear that USAID
reluctance to approve certain subprojects for reimbursement has had
a constructive impact on program implementation apart from those
pressurcs.,

By way of simplifying the reimbursement procedures
we propose that AID capital assistance be attributed to a sub-set
of projects involving less complex technical problens, easier access
by AID staff for inspection purposcs, and/or relatively large investments,
with a view to accelerating the process of drawiny down/attributing
the AID funds., This might be accomplished by tarzeting AID capital
assitance for major w rks construction on the bauis of covering, say,
65% of the cost of two-thirds of the subprojects, rather than the
current intended 4237 of capital costs or all subprojects,

Apalan, 1t 1s dwportant to note that the question of
how AID's assistance s attributed i catirely diutinet from that of
what specific subprojects are actually carried out, The fact that
it is adninistratively simpler te atrribute AID money to subprojects
meeting the conditiors 1isted above need in ro way lessen the chances
of inclusion in IRS of subprojects aimed at vraicing the living standards
of populations in rerote mountainous areas,
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Table IV-Al  Irigasi/Reklamasi Sederhana projects surveyed hy
Survey Agro-Ekonomi, 1975-77

PROVINCE NAME OF PROJECTS S.A.E. REPOKRT
Aceh Geunteut 01/78/L
Geupeu
Garut

Ulcu Keubang
Timbang Gajah
Paya Raof
Cubo

Rimba Rava
Alue Badeuk
Kr. Ulim

No. Sumatra Bulian 01/78/L
Lau Simene
Perbarakan
Tirbany Deli
Cinta Kasth
Sei Palai
Kp. Sukaramai
Kp. Benteng
Bulit Cernin
Namu lrbilin

West Sumatra Kandar Kuah 2/77/L
Ratanyg Susapn
Batu Kusbin

Riau Penvesauan 2/77/L

Sci Jderiny
Sei Buring

Janbi Semayo 2/77/L
Cupak
Batu licnut

Bengkulu Alr Ko 2/77/L
Suka Puluan
Lubnk Jala

East Java Knrany Tarhak 6/78/L
Cenpuka
Bosuk Strel

Bali Apuan 6/78/L

Lanaash
Bang-Bang Maung



West Nusa Tenggara

East Nusa Tenggara

Cen. Kalimantan

So. Kalimantan

B. Kalimantan

North Sulawesi

Central Sulawesi

Scuth Sulawesi

South East Sulawesi

Maluku

(Total of 18 provinces, 71 sub-projects)

* Projects on which construction had not yet started at

survey.
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Poak Rengge
Mamben
Tarusan

Tasipah
Rokis
Lurasik
Kondamara
Wolowaru

Berenghekel
Montalat I
Montalat Il
Trinsing
Tewah*
Tempatas®*

Rawa Taras
Sei Tamiyang
Sei Twndakan

Panarangan
Palaran

Kadenut
Mykonsar
Natulidon

Malino

Mipanga
Micnusi
Jonooge

Panaikang
hollanpt

l.eworeng Kanan

Nanang
Ameroro

Ixieo

6/78/L

12/77/L
12/77/L
12/77/L, 6/78/L
6/78/L
6/78/L

01/78/L

12/77/L
12/77/L, 2/77/L
12/77/L

2/77/L

2/77/L

12/77/1
12777., 2/77/L
12/77/1., 2/77/L
2/77/L

3/77/L

2/77/L
1/78/L, 6/78/L

the time of the
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Site preparation, bhackfilling, and com:: :tion

O a numher of subprojects there were cracks, some uuite large, in
the masonry abutiments and wing walls of the diversion structure. This
was particularly noticeable where the masonry wing walls were placed on
a sloping subgrade that was backfilled. Several things must be considered
in order to avoid excessive settlement ar.und and under the structure
including: site preparaztion; clearing: stripping, based on foundation
investigations; backfilling; and, most important of all, proper super-
vision and inspection of the construction by Provincial or Section
Public Works inspectors. Site preparation is often neplected or un-
satisfactorily and where the droind surface is not suitable for founda-
tions or embankment, it should be removed.  Foundation investipations
may be needed to determine how much should be removed.  Only selected
material, free of vegetation and rocks, should be used in makinp the
backfill,

Proper compaction is the most important factor in backfilline around
strnuctures and in constructing embankments and dikes.  Towever, compaction
appears to be deficient in much of the construction worl. on the Sederhana
subprojects, especially around structures. An inspector should he on the
Job at all times when fill worb is in proeress in order to control the
quality of the work. In order to ensure optimun compaction, the approved
material should he placed in horizontal layers not wmore than 15 e in
thickness,
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B. CANALS, MAIN AND SECONDARY

Canal Alignment and Grade

Canal alignment is not a serious problem on most
Sederhana subprojects. However, field survey methous are
often inadequate and of questionable accuracy, causing design
changes and subsequent delays in construction. Not enough
centerline clevations and cerresponding cross-sections are
taken in the field surveys to show all the slope breaks and
changes. This results in a plan of the system of canals
and structures that does not fit the topography of the existing
land and which has to be corrected in the field by those
making the construction surveys.

In discussions with Public Works personnel, it was learned
that they find inaccuracies of a meter or more in the survey
work on many occasions. Not only does this cause problems
in construction staking, but cost estimates are also bascd
on those poorly made surveys.

Steps should be taken to ensure that survey and design
contractors produce o rcasonably accurate survey, ¢specially
for topographical mapping and that the rovincial Public Works
offices have qualificd survey personnel to field check the
Contractor's surveys,

Also, it is important to see that the contractors are
qualified to furnish acceptable designs for an irrigation
system. On the Kekelae subproject in Central Sulavesi, the
design contractor developed a plan vhich 2alled for 193 two-
meter masonry drop structures. A far more practical and
cheaper approach would be 1o uge masonry canals or loay chutes
on the steep slopes vith cnerpy dissapators at the lower end.,
The Section Chie! was in the proceus of redesipgning the svstem
to use masonry lining,

Canal Structures

. The most commonly used structures on the Sederhana subpro-
Jects are masonry vertical drops, division boxcs and turn

outs. Other structures used are checks, culverszs, chutes and
inclined drops. CGenerally aspeaking, the canal siructurcs have
not been a problem on the Sederhana subprojects cxeent that
often taney ure larger and more complicated than chey need to he,
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The biggest problem with canal structures is where field
surveys are inadequate and some of the structures have to be
relocated. Documentation needs to be stressed. Without some
sort of documentation there is no way to prepare and submit
"As Built" plans for certifying quantities for payment or
reimbursement.

The Masonry workmanship appceared to be reasonably good,
but some of the stru..ures have cracks in the wing walls which
are laid on inc'ined slopes because of the backfill being
improperly compacted. Lack of proper compaction is another
prevalent problem with the structures., Often the backfilling
is done with puer 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
structur. cracks. Constant supervision and inspection by qualil-
fied 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 Structurcs as prepared by the Consultant should be
used in designing and wrsiting specifications for structures.
Further a sct of drawings and specifications should be provided
to construction inspectors in order to upgrade quality control
and standard;.

Canal Construction

Excavation work on canals is not always done according to
the plans. In sume cases the excavation only approximately
follow: the surveyed lines and sorctimes no pgrade stakes are
set. The canal prades are checked by use of a plastic pipe full
of water which Is not practical for leng distances or for setting
grade stakes. More surveving equipment is needed, including
simplce hand levels., Qualified survey personnel in the Public
Works provincial and scetion offices are needed for checking
the work done by centractors and for construction staking.

C. ON-FARM WORKS

Tertiary Canal svatems

L )

Tertiary systeas can be considered asc a planned terminal
system. Traditfonally in Indonesia the irrigation water on the
farm is Jdistributed paddy to naddy or farm to farm, Generally,
the irri ated subproject Ls divided into tertiary blocks of

from 100 to 150 hectares. A further subdivision of the tertiary
blocks ave the quarternary blocks of 10 to 15 hectares., Tt is
at this level where the traditional methods seen to hg mast
prevalent, especlally {n the steeper aveas, Almost/atojfoect
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This causes a problem since construction work is usually
completed during the dry season and the subproject cannot be
tested by flooding. In order to promote construction qualicy
and to check the liversion structure during flood periods,

an extension of the guarantee period should be considered
by DGWRD.
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1t is recommended that a short course be given to constiuction
contractors to appraise them about contract responsibilities, policies
requirements. Also a review of construction specifications would be
desirable in order to upgrade the contractors' staff in their work as it
relates to irrigation systems.

Everyone who i3 involved with the tralning programs, should study
and review the "Training Program Lvaluation Report' December 1977,
prepared by Mr. C.G. Burress, Training Program Coordinator with the
Consultants.

Further, it has been sugpgested that some of the courses should be
extended in duration as follows:

STM's construction supervision and inspection from 3-34 months.
STM's dratting and cost estimation from 3-3% to 6 months,
BIE's, Ir's project planning and design from 1Y to 3 or 3% months

Extension of time may require USAID approval, Where ft is de-
termined that the courses should be extended, consideration should be
given to dividing some of them into two parts, lor instance:

Basic Course in Surveying & Mapplng 3 months
Advanced Course in Surveying & Mapping 3 monthsi
Total 6 months

This would permit the newer and less experienced employee to get
some basic training early in his career and to po back to a field to
gain experfence in the basic principles before coming back for the mo
advanced principles of the course,

Consultants may be needed in ordei to assist and implenont the
Sederhana training propran and assist instructors in develeping neede
material for the various teaining courses, They could also assist in
the collection and developuent of appropriate visual uids.



DGWRD  Course Title

Project Planning and Design'

Construction Management and
Monitoring

Irrigation Project Operation
and Maintenance and Water
Management

Surveying and Mapping

Principles and Practices of
Operatiorn and Maintenance

Construction Supervision and
Inspection

Drafting and Cost Estimation

"0A_Course Title

tons’ruction of Tertiary and
[rrigation and Drainsge Systems ’
Frinciples and Yractices of Irri-
gation and Operation and rlain-
tenance of Tertfare Svstems
and on-lare lrripation

Irrigation Vater 'lanagement

Vater-llser Associations and
Vater Management

Vater-l%er Asuociation Leader
Training

-Cou T

Level
1r., BIE

Ir., BIE

Ir., BIE

ST™™
s™

ST™™

ST™™

Level

PPS
Ag. Crad,

PPS
Ag. Crad.

PPL
Ext,
Worker

PPL
Fxt,
Vorker

Prov, &
kabupazen
Officei

Exhibit 1

No, Trained
Length Goal for
(Months) 1976-77 1977-78
1% 2 21 24
1%-2 0 48
1%-2 23 24
3-3% 19 24
3.3} 22 24
3-3% 21 24
3-3% 0 48
Mo, Trained
Length Coal for
(Months) 1976-77 1977-73
k] 29 22
k) 29 n
| 199 176
1 89 98
Y 1000 2023
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SUPPLEMENT TO SECTION V _OF THE IRS EVALUATION REPORT WHICH CONSISTED

OF THE "SOCIO-INSTITUTIONAL EVALUATION OF THE SEDERHANA PROGRAM (IRS) "

by John Duewel

I, INTRODUCTION.
A, Preliminary Comments.

This additional follow-up section to the Sederhana
Evaluation Report is a supplement to Section V which consisted of
a soclio-institutional evaluation of the IRS Program. It therefore
does not stand on its own, but rather should be reac in conjunction
with Section V.

The major purpose of this supplement is to provide more
detall on the institutional/organizational components of Sederhana
irrigation systems--both in terms of description and analysie.
While mention will be made of policy implications of the research
findings, the major focus will be on <ine actual worxings of
Sederhanz systems both prior anc subsequent to prolect lmplement-
ation. This approach is consistent with the approach taken in
Section V.

The format of this supplement will also follow that of
Sesction V. This should faclli<ate reference to the earlier report.
The supplement will be lens concisely focussed, given i1tg attention
to detall, ano will involve some repe:lct.on {rom :ec;ion Vv as well
as between cniaprers. > decided %o follow the format in Jectlon
V, which separnted analvslio of tne ingzizutional aynamics of
Sederhana syntems prlor %o -k prolect intervention Irom that
which folilowed., .oing oo facilizates analysis ¢f the impact of

the program. It Bhould not Bugges:, however, that iRS necessarily
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data base and other surveys' runnlng concurrent with and as a part

ey

of the IRS evaluations (sese! ,kggende I) werg_mga?equate for perform-
ing such an analysis. /gyrgover,;there were additional difficulsies
in meamuring ‘the sociofeconomic &mpact of the program linked to the
limited amount of time avaiiable to carry-out the research, and

the timing or sequencing of IRS project benefits.

It is clear that in a number of project locations there

have been direct and fairly immediate benefits. These benefits

have been attested to in the Economic Section of the report, They
include the extension of irrigated land, increases in cropping
intensity, and increases in &ields. These datg. however, do not
tell us about the impact of the program on the level and distribut-
ion of income at the micro, household level. Dleasuring income
changes is not an easy task when adequate base-line data are
available, much more so when the& are not. rurthernore, the
achievement of benefits in the IR3 case frequently is a long-term
process involving technological and institutional change. Since
the program was only begun in 1974775, and USAID's involvement in
1976/77, an attempt to measure its soclo-economic impact to date
(as relfected in the measurement and distribution of income) would
not have done justice to the achievement of benefits over <zine.
Given the preceding considerations (including the constraints
imposed by +the amount of <ime available <o carry out the research)

we attemptied a2 different approach. Razher than focus merely on

outcomes as reflected in estima%tes of argregate income chances or

numbers of persons affected (beneficiaries we attembted to look

at the institutional and tecanolorsical trends wnien ir s.enificant
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measure determine the dis<tribu%ion of si~h outcon
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to the degree these trends influegc% community and household decision-

/ .
making processes in irrigation./ In the Sederhana context, this
approach involved considering’changes inépatterns of irrigation

P e, ,-\
organization and performance, in the elaboration of appropriate

village level irrigation technologies which improve organizational
capacity, in the levels o? improvement in water management and
cultivation techniques, and in patterns off;écess to land and water
resources.

The level of access to water resources on the part of

individual (and groups of)cultivators as reflected in capacity to

irrigate sawahs (rice paddies), and to improve cultivation and

water management techniques is an important consideration. In

water short systems, upstream cultivators are often favored over
downstream water users. I would argue that to the extent that
technological and institutional changes promoted under IRS improve
the relative position of downstream cultivators who are disadvantaged,
the program is achieving one of its major objectives.

One of the major goals of the research stidv, therefore,

was to use a 'dvnamic' institutional mode of analvsis in order to

facilitate understandine abous irrisation causal processes. Such

an approach can be con*rasted to the kinds of beneficiary analysis
currently in vogue among international agencies. The, latter tend
to over concentrate on outcome a% <he expense of causality. The
forms that such beneficiary analysis usually talle, despi<te well-
intended objectives, tend to be 'static', relying primarily on

inferences drawn from agiprege 'e data.  They thereby sometimes

ch

-

divert attention Zrom the socio-institutional contex* in wh

change is taking place.
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C;5~Ana;xtigal Perspective and Policy Congerns.

A major concern of current Indonesian government policy
in the broad area or irrigation development policy is that of
improving the capacity of communities to cooperate in the manage-
ment of irrigation affairs at the local level. This is also an
objective of the Sederhana Program. The government's recent
decision to become more directly involved in censtruct.ng and
rehabilitating the tertiary components of irrigation systems,
including its crash tertiary development program, can in part be
seen as an effort to make these systems more4productive and

efficient.

The government's attention to the tertiary components of

irrigation systems represents a modification of past policies which

left the operation and maintenance of the terminal structures in

ithe hands of village communi‘cies.l The new approach emerged in

response _to *the perceived inabllity of communities +o undertal:e

rehabilitation, repair and develooment of tertiary svstems on their

ovm. A number of explanations have been offered for this appzrent
lack of collective capacity to act by cultivators. These explana-
tions range from technological and ecological constrainis %o bureau-
cratic inefficlencies and irregularities, from demographis trends

to evolving patterns of access to land resources, from a lack of
communizty level leadership and initiative to a decline in traditional

2

™ 9 & " <
cnderlvinge this search for

village cooperation (£otong-rovons).

causes is the assumotion that Javanese communi<ies performed local

maintenarce and distritution tasks more effectivelv ir +tne past

than the presen<.

it is important to note that many of the agssumptions of
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of scholars and policy makers (regarding the nature of village level

problems and organizational capacities) are in sipnificant measure

derived from research and experience in the larger, primarilv low-

land and state operated systems. By _contrast, there has been

comparatively little detailed, research in the smaller, technologice-

ally simple systems. It is important, therefore, that attempts be

made to provide information on the parameters which influence
irrigation processes in the smaller Systems. In this way decision
makers and administrators will be better able to assess the conditions
under which local operational capacities can be perpetuated or
stimulated, and those under which they may be undermined,

It will be useful at the outset, therefore, %o distinguish
between Sederhana (primarily community) irrigation systems and
larger state operated systems--where such distinctions are valid.
In large measure these distinctions are built around the differing
irrigation parameters which influence organizational performance
in these systems. These include <the surrounding ecology, tech-
nologies and physical layouts associated wi*h the system, relative
water availability in relation to demand, indigenous traditions
and cultural patterns, the degree of autonony vs. interdependency
within the sys<em, size and Scope, agricultural cropping patterns,
and irrigation tasks and functions.

The analytical distinction between (1) state supervised
and centralized systems which cover large areas and numerous villages
and (2) relatively decentrali~ed autonomous community syszems has
drawn the attertion of several scholars who rave studied irriga%ion

societies., Trev have observed that lovally manaced and technholo=-

g€lcally simole irriration schemes often are more s*a v
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than integrated elaborate sxs‘tems.3 The latter tend to 'over-

develop ', may be less responsive in adjusting to micro-environ-

mental changes, and periodically undergo phases of organizational

dislocation and ecological degradation. Similar problems occurred

in many of Java's larger systems during the 1940's to 1960's.

Decentralized and loosely coordinated schemes, by contrast, often

are more resoonsive to _ecological and organizational requirements

and needs. This may occur by virtue of their smaller size, their

more direct feedback linkages between inpu%s and outputs“. and by

the more compartmentalized a2nd easilv manageable nature of their

technological 'apparati'.?

In separate articles both Coward and Spencer have commented
on Southeast 4sian irrigation systems. They observe that community
level organizational possibilities in irrigation are directly tied
to such concrete considerations as topography, technalogy,

ecological setting and physical layout. (oward notes that in South-

east Asia "there are few examples of irrigators actine in an

organized manner to contribute to effective operation and manage-

ment ol asencv-supervised systems." In this regard he points %o

technology and organization, concluding that the ohvsiczl lavout

of state irrisation svsiems usuallv "demar-rate collections of water

users that are excessivelv larse" for effective lgcal level
6

"corporate actions", Central Java's efforts %o propacate irri-

gation organizations (Dharma Tirta) which are buil< around sub-

village units organized around distine+ and more easily managed
physical components (ie. sub-tertiary out-talie channels), represents

an atiempt to compensate for these difficulties.
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Spencer gives a favorable view of local organizational
possibilities inherent in the communal irrigation systems typically
found in the hill and mountainous areas of Southeast Asia.’ Many
of the IRS project locations would appear to fit his typology.

Spencer notes that the organizational and technological requirements

of hill-terracing in Southeast Asia are such that small cohesive

communities and groups traditionally have develoned, maintained

and extended terraces on their own initiative with minimum, if any,

cutside involvemen:t. He observes further that once constructed

there is often an underlying stability and Iflexibility in a well~
maintained terrace group which contributes %o 'eccnomic stability!
and to 'local autonomy'. His ideas appear to be directly appli=-
cable to historical patterns of irrigated agriculture throughout
Indonesia (and particularly Java) prior to and up into the late
colonial era. By that time massive state construction of large
lowland irrigation networks substantially had transformed <he
irrization sector.® Bali's subar irrigation systems, in like
fashion are an example of watershed coordinated but primarily
locally run irrigation sys<ems employing hill-terracing technolog-

les, and organized around generally small, distinct physical units.,
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II. General Characteristics/Description of Sederhana Communities.

A, Preliminary Comments.
In the discussions of IR3 systems which follow throughout

this supplement, I will draw primarily from information provided

in the special socio-institutional survey of 203ederhana projects.
This will be supplemented by data from field visits, and on occasion
from other sources. However, where relevant data is available

from the Department of Agriculture and DGWRD complementary surveys

of all IRS locations, these also will be referred to.

B. Size, Administrative Structure and Location of IRS

Communities.

1., The 'desa' as a2n Administrative Unit.

There is concsiderable variation in the size of Seder-

hana communities as defined by the administrative ca%egory 'desa'’
£

(the official administrative unit as recognized by the government).
One reason for this variation is the fact that many village units
are really what Geertz has called "village complexes", which were
formed as a result of Dutch effsris to amalgamate contiguous
hamlets/villages auring the early 20th century. As a consequence,
many village complexes historically have not been na=ural social
units but exhibit conciderable diversity. Jome sub-sections
(hamlets) have had closer %ies (eéonomic. agricultural) with
neighboring desa.

faving sald this, it is important to note that the

recent historical <rend has been one of consolidatins administra-

tive autnorizty (rother than autonomy) in the hands of the official

'y
| =4

village leadership--ac 1+ involver in<teraczion wi<h the Sureau-

crastic administrative structure of the state. Thege lirnkages
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between the village and the state have proliferated and grown in
importance as rural development and other programs have expanded.
In most villages, the desa headman plays a key role in irrigation
affairs, although how this role functions in practice varies

considerably--as will be discussed later.

2. Population Size/Demographic Structure.

In Java the population size of 11 sample IRS villages
studied in detail averaged approximately 4,700 residents and 1,100
nouseholds, ranging from 400 tu 2,300 households. This was approxi-
mately double the size of 9 IS village units from <he islands of
Bali, Sulawesi and Sumatra, v .ich averaged 2,600 residents with
500 households, rangirg from 100 to 1,000 households. Our own
sample probably overstates the size of IRS villages as a whole,
since it under-represents the more remote locations as well as
villages where irrigation is being introduced for the first <time,
which tend to be smaller in size. (For further details on popula-
tion sizes and the demographic s<tructure of IRS sample villages,
see Appendix II).

The Zollowing table gives a breakdovn of the variation
in the population size of IRS sample villages as measured in ternms
of number of households.,

Table 11 Frequency 3reakdown of IRS Sample Villages
in terms of Mumber of Hougeholds.

.

Range (# ‘ouscholds) llo. of IR3 Villare

100-250
L00-500
600-300
900-1,000
1,600

—a200-2, 302
Total 21

,JHU\J\\JN
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Table 2: Distribution of IRS Sample Villages in Terms of

the Percentage of Cultivated Land under Irrigation.

% of land irrisated/village . Numbe: of Villages
Java Non-Java Total

0-20
21-40
L1-60
61-80

81-100
Total

3. Agricultural Production Patterns and Social Structure.

A more detailed discussion ¢f agricultural cultivatioen

will follow later in the report. At this point, an attempt will be
made to explore briefly some of the soclio-orgarizational character-
istics of Sederhanz locations which derive from patterns oI produc-
tion and access <o land, and which have implications for irrization
organizational/inczitutional processes,

Before beginning the discussion, it will be useful

F—-)

(02

to present a Tatle that I have pu*t together from cata Trom <he

21 IRS locations, and Zfrom wrnich additional tables and oiscussion
willl follow. Tatle 3 provides information on tne percenzage of
households wizthin each of tne sample villares catescrized as <o

types ol agricultural cultivazion, tenancy c=atus and The average

size of irrigated land per cultlvating household,



Table 3: Breakdown of Cultivation Patterns,
and Average Irriggted Land Holding

Sample Village, ' 7
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Tenancy Status
Sizes by IRS

> of Totaf{Households

o of Agric.

Avg.
SlZEu
Irrig,

Holoing

D TN

lejoNoNe)

o [ aad (@] (eNoNe) [eNoNeoNe]
[ ] - - [ ] - - - - -
U~ Ewn oW

L J
wm O

OO
Wnin

(o N o)

o0
L] L J
N

2,0*

‘ Cult.Households
¥abupaten/ Irrig. Uplan Tal Agric., Total
Province Rice, Cult. g Labor Agr. owner tenant
Cult, only Cult, own/ten  only
W.,Java:
T.Pandeglang 50 30 80 - 80 60 40
2.5Serang 70 29 99 - 99 50 50
E.Kuningan 65 - €5 25 90 63 37
.Clamis 80 5 85 - 85 85 15
C.Javai ’ '
S5.Sleman(D3) €0 25 85 - 8¢ 80 20
6.Magelang 80 5 85 - 85 95 5
7.Wonogiri 33 50 83 10 93 93 7
8.Jepara 50 5 55 15 70 80 20
E.Java:
9.Lumad jang 50 30 80 15 95 90 10
ll. ember Lo 14 54 38 92 72 28
12.2a1d 76 18 oL - ol 100 -
13.1.Sumatra §€ - 96 2 98 100 -
14,%,.5umatra 80 - 80 - 80 77 23
S.oulawesis
l5.Zantaeng 89 8 97 - 97 99 1
lé.Siderap 30 £5¢ 95 - 95 5 Q5ee
N.ollawes iy
T7. tnanaca 79 12 91 - 91 95 s
18.%oronztale ¢ 33 gé - 36 90 10
.am Zumg
-9.Cent.lamp, B0 & 8s - 8s 98 2
20.2zh.lamp. 33 60 93 - 93 100 -
?Fﬁg};rgp;anx
Zoo2and ar - Q5 Q¢ - 9& 100 -
. -ncludes rousenclds wish rainfed cawah culzivazion.
*¢ Mog% of tre land in snis vollece 48 nominnlly cwned tv a single
landlord family under Fre=exigiing semi-feudel rignis, which
eniitle Trem %o a 1/3 share of <he Je€l2 (&t whé moez).
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Flrst, as noted earlier, an average of 89% of the households
in the 21 sample desa derive their primary souce of livelihood
from agriculture. Significantly, the bulk of these households ars
cultivators (either owner operator or tenant), as the following

simplified table indicates. Mhat is noteworthy is that in 17 of

the 21 villages peasant cultivatore account for 80% of the house-

holds. All of the 4 villages where they account for 55% to 65% of

the households come from Java, while even in Java 2/3 of the IRS
sample villages are predominantly composed of cultivating house-
holds. DNone of the non-Java locations reported fewer than 80%
cultivating households, and since 80% of IRS locations come from
outside of Java--this pattern is probably thc nornm.

Table &4: Frequency Distribution of Desa according to the
Percentace of Househplds which are Ag. Cultivators

% of Households . Number of Desa

as Ag. Cultivators Java Non-Java Total

O“ug - - -

50-59 3 - 3

60-€9 1 - 1

70=-79 - - -

80-89 6 3 0
—90-99 < -2 -

Total 1l 10 21
Average 75% 91s 835

In lixe fashion, there were no significant numbers of landless
sgricultunl labor households outside of Java. In Java, € of the 11
locations reporzed landlese agricul=ural laboring nouseholds--3
from 105-15: of villare housenolds, and 3 from 25,~30.., The data
from =he complete centus of the 500+ IRS projectc carried out by

the Jepartment of Agriculture corrobarate da<a from <he IR cample

desa. They indicate that in only B8.6% of the desa (mestly from
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Java) did the number of landless labor households exceed that of
cultivating households, while 79% of the desa reported few if any
landless labor households. With allowances for some of the desa
from Java, these data susgest that the internal structural charac-

teristics of IRS desa are such that for the most part a substantial

proportion haseholds have access To land as 2 source of livelihood.

A second point of interest concerns the proportion of house-
holds within the sample villages that are directly involved in
irrigation cultivation activities. The following simplified table
indicates that while there i: considerable inter-desa variation,
improvements in the local organization and technology of irrigation
systems, to the degree needed, can potentially benefit a substantial
proportion of households. In 75% of the sample desa, over 50% of
housenolds cultivate crops on irrigated land, with a per-desa
average of 61% overall (55% for Java and 68% outside of Java).

Table 5: Frequency Distribution of Desa According to the
Percentaze of Households with Irrircated Cul+ivation*

7 of Households in Number of Desa

Irrigated Cult. Java iion-Java Total
0-29 - -- --

30-49 3 2 5

50-59 3 1 L

60-69 2 - 2

70-79 1l 2 3

80"'89 2 3 ’, 5
—20-99 = —_— ——

Tovel 11 9 20
Average 55% é8¢h €15

* (Excluded South Halimantan, drainage project, with no
'irrigation' as such).

It 1s appropriate to look at the distribution of landownership

and tenancy among cultivating households, as indicated in the



~19-

following table on tenancy status among sample IRS desa.ll

Table 6: Frequency Distribution of Desa According to Percentage
of Cultivating Householgs Who Are Owner Cultivators or
Part-owner Cultivators.

% Households Who Are Owner ___Number of Desa

Cultivators or Part-Owner Cult. Java Non-Java Total
0=29 - L H# 1
30-49 - - -
50-59 1l - i
60-69 2 - 2
70-79 2 1 3
80-80 3 - 3
90-100 3 8 A,
Total 11 10 21
Average 76% Q & G+ 85pkn*

* The figures here refer to cultivators who are owner operators,
or part owner/part tenant operators--as conirasted to cultiva-
tors who are tenant operators only, Thus, if a desa has 85%
of its cultivators categorized as owner or part owner cultiva-
tors, only 15 fall in the tenant only category.

*% In one desa in South Sulawesi, 955 of land rice land was owned
by a single famlly--descendant of the village founder.

###% Percentages exclude the desa from South Sulawesi just mentioned.

The data indicate that a fairly hich average of 8% of cultivating

households are at least part owners of land cultivated, with the

locations outside of Java (at 955) naving few landless peasants.
Overall, only 155 of the sample desa haa more =tnan 300 of cultiva-
tors who were landless tenants. Temancy levels are actually higher
than these data suggest, since a number of households combine
cultivation on their own land with land rented frem others, although
classified in the 3and-owvning ca%egory.

Unfortunately, data are nct avalillatle from the 500+ desa
census regarding tenancy levels. hzat is more important than

merely looxing at tenancy levels is t

o

sTugdy <he conditions of

tenancy, as reflected in sharecropping and rental acreenen<
pping Ereements.
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Since'I do not for the most part have access at this state to the
data from the households surveyed, my comments on tenancy are
derived from field visits and from those reports in which data are
available. What is particularly of interest is the extent to which
gains from irrigation improvements are likely to be transferred

to tenant cultivators, as reflected in the proportion of yields
retained and in the costs of cultivation.

For the most part the data indicate that where tenancy rela-

tionships exist, thev are btuilt around_sharecroooing opposed to

rental, pawning and other forms of land exchange,l2 although

combinations are possible. In two locations from the extreme western
part of Java, where tenants constituted 50% to 60;5 of all cultiva-
tors, the tenancy 'terms-of'exchange' are not overly unbalanced in
favor of the landowners. The crop is divided on a 50/50 bvasis,

wlth the tenant assuming the costs of cultivation, the landowner
paying the land *ax, and “he village irrifation assessmen< divided

on a 50/50 basis. In the one location from Central Java where data
is available (Yogyaizarta), the harvest is shared on a 50/50 tasis,

the cultivator assumes input costs, and the landowners talies

jo g
m

responsibvility for t land tax. These findings are similar +o
other smaller villace sys<ems with which I am familiar in Java,
They are a distinet contrast +o ‘enancy terms found in many of the
larger heavily populated, lowland systems o< Central and Zast Java,

where tenanis often get only 1/2 ¢ 1/4 share of tne crc-, They

Suggest that in IRI loca*ions in Java, there has been lags erosion

of the position of <=enanzic and 2 Lrecter retention of sradizional

3 ~ . B . - ! : (
gocial orranizationnl farme nan in the ma 'or svetens. (One mus<t

Le careful %o recornize that within any one desa there are probably

inter-household variations in tenancy terns).,



The terms of tenancy in the non-Javanese locations, where for
the most part population density is less than that found in Java,
probably either proximate (or are more favorable to the tenant
than) the terms found in the Javanese locations just mentioned.,
Levels of tenancy, also are generally lower than those in Java.

The one exception, the IRS location in the Kabupaten of Siderap

in South Sulawesi where 95% of the rice land was owned by one
family, is interesting. Under the generally favorable share-
cropping terms there, the tenant retained 2/3 of the harvest yield,
while 1/3 went to the landlord, with input costs being split.

Where land was difficult %o cultivate, 75% went to the cultivator,
with 25% to the landowner. 3Such terms were sanctioned by cus<tom,
and had not undergone recent change. In part the more favorable
situation outside of Java reflects the fact tha< the supply-demand
situation vis-a-vis land is less of 2 problem.

The preceding conclusions, however, must be taken with caution,
given the lack of sufficient data. They should be viewed as

suggestive, not delinitive. 4 verv critical factor regarding

tenancy conditions is the extent *o which land is owned and subject

d

8]
0
}oe
[1e]

to control tv the community and its re nts_accorcing to custom,

(a8

25 OpDOSeC to bveins alienated to outsiders. It has teen reporzed

that in some IR3 projects ouisice of Java which were Jlocated in
¢lose proximity %o district and semi-urbar complexes, there have
been atlempis by outciders to purchase land following successful

implementazion of the project. Thus, although it would appear

o
<
’J-
Q.
o

that the tenancy pazterns “ound in IRS systems generally pr
incentives for improved cultivation/water manacement practices by

peasanis, such conditions may chance. The ~rrication Service, for

g}

Ko

instance, nas iturned down reques:s from a number of locations in

south Sulawesi wnere land ownerchip wac concentrated in the hands
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of a single or few families according to hereditary, 'semi-feudal'

rights.

4, Levels of Income and Amenities.

In section V of the main report, using criteria developed
by the Ministry of the Interior, it was noted that 41% of IRS
locations fell in the least developed category, 55% in the beginning
to develop categery, and only 4% in the well developed category.

While accurate estimates of per capita income are not available,
levels ranged from $75 to $200 in those sample villages where such
data was provided. One can assumed that from 80% to 905 of the
households fall below a 3150 income per capita figure.

A ey determinant of income on the part of households

centers around access to land., Tables 3 and 4 gave an indication

of the substantial proportion of households (75 for Java, 91%
outside of Java - averaged among sample desa) who cultivaied iand.

A majority of these houcteholds, particularly ouiside of Java, have

a combination of irrigated and non-irrigated land with whikh to work.
Unfortunately, we do not have a btreakdown within villages of house=-
holds accerding to amounts of land owned and operated by type.

The following Table, however, does give an indication of “he amount
of irrigation land operated per housenold with access to irrigation,
and should be interpreted in conjunction with Tatle 5. The average
irrigated holding of 0.5 hectares per water user nousehold, while
low according to international standards, is higher than %tha< found
many oIl the more densely sexttled lowland regions of Java. 'hen
considered in conjunction witn non-irrigated noldings, these ocata

Suggesst that IRS irrigation system for the most part are composed
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of viable agricultural units. This does not deny the fact that

such averages hide distributional inequities, and that some systems

may have substantial numbers of economically marginal peasants.
Table 7: Frequency Distribution of Sample IRS Desa According

to Amount of Irrigated lLand Operated per Household
Involved in Cultivation on Irricated Land.

Size of Average Irrigation Number of Desa

Holding Per Desa in Hectares Java Don-Java Total
0.2 1 1 2
0.3 2 1 3
O-Llr g - 3
0.5 3 7
0.6 - - -
0.7 b 2 3
008 had l l
0.9-1,0 - 1 1
Total 11 9 20
Averagz* 0.4 0.6 0.5

* Averages here are averages among desa averages, not weighted to
slze of desa. This approach also has been followed in average
figures in other tables.

From the standpoint of social and ecoromi¢ amenities,
including educational facilities, a high proportion of IR3 villages

are priority locations for Indonesian government development

ct

bution of selecten goods

$--

ivities. Table 3 indicazes the distr

'
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X< sample desz.  These include

-1

and services amony housenolds fron

transport goods (bicycles, motorcycles), communication coods
(radios), and household facilities (electricity, sewing machines).

One must exercise caution in interpreting the gata and in arawing
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conclusions about welfare implicatio

of ticycle ownership do no< Becessarily imply luckx of motili<y but

forms of <rancportation (busces, or the utiquitous 'colts') are
avallable and preferred. The listing here is meant <o be illustra-

tive,
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Table 8: FreqQuency Distribution of IRS Sample Desa According
to Possession of Gelected Goods/Services Among

Households.
% of Households Owning Number of Jesa
Good/Service Type of G00Q Or Service
§bec;es hiotor-cy. Radio Zlec. Sewing m
0 - 2 - 14% -
1-2 g 14 1 3 9
3-4 3 2 - 2
5-9 3 1 9 2 4
10-19 3 1 E 1 1
20-29 3 - 1 o
30-49 3 - 2 - 2
Total 21 21 21 21 21
Highest % 725 12% 375 255 L5
Average % 225 £ 135% 240 %

* Includes 4 desa where only 1 household had electricity.

Bicycles are the most breadly dis<tributed of the items
listed above, averaging 22ii of households per desa--184 for Java
and 27% for locations outside of Java. lo%torcycles, by contrast,
averaged only 2% per desa, with only 4 dg¢sa naving more than 2% of
households owvning motorcycles. &adios are the next most widely
distributec rood/service, averacing 12;7--10;. for Java and 1€
outside of Java. Almost zll desa hac a minimum of 1 or two tela-
vision sets, some of wnich were umea in dese meetings houses., In
no cesa did even 1! of householos own Televiclion se<s. 4n average
of 95 of rouseholdtc had sewing machines, around which the cava/
non-vJava differences were most pronounced (an average of v per
<avanese village and 179 per village outside of Java). Filnally,
in only & locations did more tnan 1. of households have electriclisy,

Two-third of sample locations had none (or at a maximum one house-

hold with electricisy).
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dependency among desa is present, its actual impact and meaning
for the community of interest depends on a variety of factors.
These include the proportion of community facilities so affected
(and at what level), its relative location within shared systems
(upstream or downstream), the kinds of physical structures/tech-
nologies used and the manner in which inter-community contacts in
irrigation are articulated, the amount of water in the system
available relative to demand, the season and phase of the culti-
vation sequence, etc. Most IRS systems visited or studied in
detail had sufficient water during the rainy season. Where inter-
comnunity interactions (or lack of them) bercame more important was
during dry season periods of water shortage, or where repair of
shared facilities was required,

For the most part, however, where_shared svstems were

present, there was comparatively little inter-desa in*teraction on

a formal level. The operation and maintenance of respective portions

of such facilities was primarily a single community affair--although
the need for cooperation was sometimes apparent. f we take the

IRS universe as a whole, the relative autonomv of most of the

gystems (or sets of svstems) i1s a distinguishing characteristic in

comparison with large state operated and primarily lowland svstems.

The organizational implications of this feature will be probed later.

’

£ Bhysical Layout, Technologies and Size.

For the mos* part the kinds of technologles present in sys‘ems

prior to IRS consisted of simple structures made of locally availa-

able materials. These included (1) diversion welrs and free intake

g tructurec made of stone, earth, trush, bamboo, and banana and

coconut trees trunks, (2) division gates and smaller channel weirs
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constructed from similar materials, (3) earth lined canals and

farm ditches, and (4) simple mud or bamboo openings into fields.
(Additional description of these simple technologies will be pre-
sented in later sections dealing with maintenance and water distrib-
ution activities).

An important characteristic of such structures was their
vulnerability to damage or destruction by periodic banjirs (sudden
flood torrents of water) which cascaded down mountain streams and
rivers during heavy monsoon downpours. Related to this vulnerabi-
lity was the existence of a community capacity to undertake repairs
to damaged irrigation facilities at short notiwe. While some of
these indigenous technologies were highly efficient, others had
limited intake capacities.

The simple type of bronjong weirs described above were proba-
bly characteristic of existing community systems taking the
Sederhana universe as a whole. However, in the sampe desa studied
as well as systems visited on the field, it is clear tha® a number
of desa had constructed semi-permanent gablon weirs (with or without
governmprt assistance), and in some cases permanent masonry weirs.
The latter tended %o be associazed (2lthough not exclusively) with
constiructlon intiated by the government during the colonial era.

The construction of more permanent siruciures has been on the uptake
following the village subsidy program and other development incentives

provided in recent years. The point to he emphasized arain isg that

while traditional, fairly impermanent structurer predo.;ingted, the

Sample desa studied varied considerablvy in the levels and spphis=i-

~

cation of their technologies prior <o IRC.

It should be emphasized that a majority of the sample systems
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had comparatively well developed canal netwerks, although many have

benefitted from (and have need for) further elaboration of tertiary

and sub-tertiary systems, and technological upgrading (such as

canal lining) of existing structures. Before citing some examples,

however, it will be useful to return to the discussion initiated
earlier regarding the size and number of systems encompassed within
individual desa irrigation networis.

As indicated previously, the average size of 230 hectares of
irrigated land per IRS desa location substantially overstates the

size of actual systems. Most sample desa with more than 100 hectares

under irrigation had multiple systems within their boundaries. The

following table illustrates the inter-desa variations in the com-
position of irrigation networks and the size of their component
systems. The 74 systems (unlts) averaged 61 hectares in size, with
larger systems (more than 50 hectares) averaging 100 hectares, and
smaller systems averaging 14 hectares. liost of the larger systems
were brolen down in%to smaller tertiary units.

Additional elements of diversity in these systems center
around the configuration of water sources *that are tapped for the
various systems. To illustrate this diversity, it will be useful

to describe a few of the desa irrigation networks (Neiwork, as

used in this context, refers o the configuration of *systems/sub-
systems within a particular desa. It is not meant to suggest that

nter-connected) .

[ws

all or any systems are

First, there are irrigFation network

by

(or partially) of sets of diversion welrs *hat <ap a single water

source., Jesa Sucorambl wnich is located in mountainous terrain
in Jember, Zast Java, it a good example. Three Systems, starting

from upctream on down have been developed and extended over the
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last 40 years, culminating in IRS replacement of the lowest-lying
systems bronjong dam with a nure permanent structure. All 3 systems
(consisting now of 152, 106 and 147 hectares respectively) get their
primary source of water from a single stream/river. Several are
supplemented by springs, but there systems are not interconnected.

Table 10: Distribution of Sample IRS locations According to the
Composition of Desa Irrigation Networks Prior %o IRS*

Type of Desa Irrigation Network Number of Avg.Irrig. Avg.Ha.
Desa Ha./Desa System/Unit

1, Tertiary portions of larger
systems operated by the state. 2 190 65

2. Small, single, desa run sys-
tems (less than 100 1bs.) 3 : 60 63

3. Large, complete desa run sin-
gle system with 3 tertiery units 1 367 122

4, 2 systems shared with 3-4
other desa 2 100 50

5. 3 to 4 substantial systems
(more than 50 hectares each). 6 397 120

6. 3 to 8 small systems (less than
30 hectares each). 2 60 11

7. Mixed irrigation netwokks--with
1-2 substantial systems (over 50

ha) and from 4-12 mini systems. & 246 33
a) Larger systems (%) 136 87
V) Minil svstems (2L) 115 19
Total ' 20 275 61
Average per small svstem/unit

(below 50 nectares) Number-- 36 14
Average per substantial system

(50 ha. or anove, Number-- L1 100

* JIncludes current situation of 2 systems (Bali, East Java) which
were basically formed after IRS. Data from 18 other systems
refers to the pre-ZXS situation.
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By contrast, desa Kalegen which is situated at the upper
reaches of a mountain river/stream (900 meters altitude) in Magelang,
Central Java has inter-connected systems serviced by 5 dams, All are
drawn from the same stream, irrigating a total of 140 heatares.

A second variant is found in desa networks which have more

than one source of water. The 666 hectares of irrigated land in

Desa Citasuk, Serang, West Java, get water from 4 independent and
separate sources, diverted by 4 weirs. Three of these sources are
rivers/streams which irrigate 560+ hectares, while one source is a
spring which irrigates 93 hectares. In similar fashion, desa Senduro
which is located in mountainous terrain (altitude 345 meters) in
Lumad jang, East Java, gets one half of its water (94 hectares)

from a single dam on a river, The remaining 100 hectares is irri-
gated by channels leaaing from 4 springs.

In still other varian+ts, desa mavy have several water sources,

one of which mav be diverted in two or more locations. I will

defer more detailed discussion of the types of structures (including
lenghths and numbers of irrigation channels) found in sample IRS
systems to a later section in the report.

It is not clear to wnat extent the sample IRS desa are rep~
resentative of the pre-existing IRS systems with respect %o physical
layouts and technologies. Possibly they may be welghted to the more

complex, technologically developed side. What is important for our

understanding here is the foct that these varia<ianec n *the phvsical

b}
)

layout and composition of desa irrigaticn ne<worss often corresnond

-
~

to orranizational variations in the operation and miaintenance of

systems. A common feature of moer+t nf thene cvetens, however,--thelr

small size as defined by phvcical lavout and their comparative guto-

nomy-~facilitates crpanizational capacities at the community and sub-

community level,
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IV. IRRIGATION ORGANIZATIONAL ARRANGEMENTS PRIOR T0 IRS--OVERVIEW,

A. Introduction.

In the Sederhana context, a major policy concern of the
Indonesian government centers around the appropriate role and
direction of government policies in encouraging improved local
management of irrigation systems., Formulating policies is a difficult
process requiring initial asséssment of existing organizational
dynamics and needs. The latter, rather *han the former will be the
focus of this supplemental analysis., The objective is (1) to
describe in greater detail the diverse ways and conditions in which
communities develop, operate and maintain their irrigation systems
over time, and concurrently (2) to aasess orgariizational capadties,
performance and needs--both prior and subsequent to IRS project
intervention.

It is clear from the case studies and field visits that

needs
organizational/vary among systems and over time, just as *hev vary

within differing portions of cystems, and during differinrs seasons

of the vear. These needs are often linsed to specifis taske and

functions dictated by *the local irrigation environment, and =<he

decree to which group coordination and movilization versus indivi-

dual activity is required. For instance, ‘n many of the IRS locations
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© as 1o allocate scarce suppliec of water nore
efficiently and equitably, which in turnire relaxed (or dropped)
during the rainy season when water is available in greater quantities,
<ome cystenc switch from a rationed <o continuous flow @ituation
intermittently, making appropriazte organizational modifications in

accordance with demand-supply relationships,
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Just as there is considerable vq;iabilit in the organis-
B4
ational tasks and functions associated/with specific irrigation

|
systems at differing timee, there is”also variabilitv in the capa-
/
city of communities to carry out fhese tasks and in the specific

organizational modes thev use. For instance, the organizational

capacities (and needs) within communities undertaking irrigation
for the first time are often different from those with extensive
experience in irrigation. While the focus of this rpport is on
systems which existed prior to IRZ, the insights so derived have
implications for the newly formed systems,

The purpose of this section is to give an overview af the
“inds of organi-zational arrangements and peroonnel involved in
managing irrigation prior ro IRS. Later sections will deal mora
specifically with organizational  variations as the apply %o conse

truction, maintenance, repair and water distribution activities.,

B. The Role of Villare Administrative Qfficials,

1. The Villare headmcA.

in most IRS svstems studied (or vigited), 14 is clear
that villare officiale witn administrative regponsidilities (villag

headmen, hamlet heads) play a major role in supervising and _manacing

systems. In large measure tnis role derives from the authority and

responsibility vested in the office of <he headman regarding village

affairs as a whole. It includes (1) resvolving isscue

[ &]

what carnot
be setiled by specially designated irrigation officials and techi-
clans, and (2) preciding over the planning and implementation of
major irrigation/agricultural activities.

in practice there is considerable variation among

8ystens In the manner !n wnich the headman's authority is implemented
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and concerning the irrigation/cultivation activities to which it
extends. Such variation is linked to a variety of conditions.

These include leadership qualities, custom, the size and complexity
of systems, the degree tn which irrigation management functions have
become specialized, the level of conflict within the system, the
relative availability of water, the tasks and functions within <the
system, the level of interdepsndency with other communities and/or
agencies, the extent to which group or community mobilization is
required, etc. The list could £0 on. An attempt will be made to
illustrate patterns, to the degree the data and case studies permit,
Given the diversity of conditions which influence irrigation roles
of village leaders, systematic analysis is difficult.

Initially it might be useful to outline what I would
call a model type of irrigation role that village headman in IRS
Systems play. This 'mooal' role. ic associated with a reasonable
level of complexity within <*he irrigation sys=en, -ncluding the
imposition of some form of water conirol during the dry season.
<t also assumes the presence of irrigation specialists who are
charged with the responsitility of implementing irrigation nainten-
ance and water distribution tasks,

<n the kind of situation just outlined, the Jdggg head-
zan wlll be responcible typically for calling together and pre-
siding over meetings attended by other dega level officilals, hamlet
heads, village irrigation technicians or specialiszc ('<the village
irrigations' or ulu-ulu ag ~hey are moct commonly irown), conzact
farmers, village nozatles, possizly agricultural extension agents
and/or {rrigation erffizlals, and even cultivators Themselves. Thene

meetings usually are held once or twice a year prior %o each cultie



U1

vation season. Declsions are taken regarding cultivation schedules,
water distribution procedures, and work responsibilities for maine
tenance and repair of the system(s)--including cleaninz canals of
silt and weeds, repairing damaged weirs and divigion structures,

etc. The headman's irrigation role here centers around his res-

pénsibility to help build a consensus for the planning and implempn-

tation of village wide irrigation activities that require coordina-

tion, supervision and frequently the mobilization of iabor (kerja

bakti).

Second, throughout the cultivation sequence(s) the
headman is kept informed of pregress in carrying out irrigation and
agricultural cultivation tasks which are often delegated to the
village irrigation ani/or agricultural specialist(s). \here pro-
blems arise that require his attention or intervention, or which
necessitate the convening of a rapat (group meeting) to mare addi-
tional desa level decitcions, the headman wi!l be asred to step in
and taze a more active role.

The kinds of problems addressed obvi. isiy vary among
systens, depending on a variety of factors. ahe neadman io often

as:ed toadiudicete discputes and implement sanctions reparding

conflic*s and ’or irnfractions related <o water gistribution szpigg]-

-

¥ durines girecs neriod ln the dry season), which cannot be reso ved

at a lower level. For example, ‘n an IRS Syctemn near the western

Tip of Java, conflict over waler veilwemr upctiream and downstream
users, and detween ga .3 frequent during dry seagonc. ot is

L]

Teported nat trne ulu-ulu ugually refer approximate

-

y 20% of <he
CaBen That they tannot zestle themselves <o he heaogman. Thess

involve elther serious or persistent infraczions, or ones that cut
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accross irrigation jurisdictinnal lines, including sub-sustems
within the community as well as inter-desa conflicts or dealings
over water allocation and/or maintenance responsibilities,

The headman zlso may required to -oordinate deciglon
making and consultation on an ongoing basis with reference to the
implementation of water distritution scheoules. Changes in water
distribution procedures may be necessary or useful where more or
less is available than expected.

Frequently situations arise where major repalr to
damaged welrs or canals must be undertaxen, of%en on an emergency
basls following flooas, and requiring substantial amour<s of labor.
“he desa headrman usually (although not invariably) will ne respéns-
ixle for initiating whatever STEpPS are necessary ¢ see¢ that manpower
@ng supervision are fortncoming.

The preceding outline of a ‘modal’ irrigation role,

otvicusly, does not do ‘ustice o the diversity and perru-ations

ot

“hat exist in practice. The lmporvan< Doint %C remexber, l.owever,

igs that *he neadman's irrication duties center arcurs TEEIInE Oemands

th8t cannor te adaressed ot lower adrintesrative leguvels wiwrip *ne

. . i . Al . o A 5 ) ‘
Qommun. T or .reiration cveter (o), 2lZamQ iy CRrrvinsacut Turerions
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roles are unlikely to change. What it does suggest, however, is

that attention must be given to the dynamics of the processes of
institutionalizing leadership in irrigation tasks at differing
organizational levels within local systems. In this regard, it is
important to consider ‘'traditional' expectations associated with

the headman's responsibilities to the community, including irrigation.

In many IRS communities, the headman's role in irri-

gation and other desa affairs, and the manner in which he works,

is influenced significantly bv the fact that his office is vested

with a 'traditional’ moral authority. (At least, the moral conno-

tations of the office frequently were cited by informants, and
persisting irrigation practices and customs give evidence of the
same). The headman often is viewed as the 'bapar', or father, of

the community--the uphulder of custom and tradition. He is expected
to act in the interests of the community, and to work towards pre-
sxving outward harmony and consensus in village interactions.

In part peasant perceptions of this traditional role
and its functions are included wizthin a wider cosmologicul per-
spective of the inter-relationships between the ecological/natural
order and soclial processes., e will aiscuss <he impact of such
belliefc when considering the headman's rcele in performing rituals

and perpetuating customs associated wish irrigation. , In part %his

atlempt %o preserve a modicum of outward harmony, and to Fee
) p

confl:ct situations under consrol, has been desigrned historically

to limit pretexis or chances for outtide interwention in village

aflairs,

-
-

3

t _ig clear, however, tha< in 50

v

ne_existing IRS gystens

this ‘'traditional’ role mayv never have evolved, or else may have
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associations handed down over time, which form the basis of cansult-
ation in irrigation decision making.

Such formal patterns of interaction often are less
evident in many IRS systems, at least to the casual observer,
However, informal consultation between the headman, irrigation
officials and persons of respect and influence is often necessayy
in irrigation--as is frequently the case in Atjeh, South Sulawesi
and elsewhere, where local religious figures cannot be ignored.

Consultat_-on between the headman and _such notables (and the community

at large) is part of the ongoing process _of molding CONSENSUS on

issues of concern to the village, on which the capacity of the head-

man to verpetuate and exercise his authority often depends. The

major pre-seasonal rapat and musyawarah (group discussions), which

are held in a majority of systems studied in detail, are an integral
component of the processes of molding consensus in decision making.

sccond, in many of the IRZ commurities visited or

studied in detail, the headman had either been 2 founder or major

vy

developer of the irriration system. His stature and au*horiztv in

such locations ir sigmifican+ measure was_linked to his role in

taking the initia+ive <p develon or extend the irrication svstem.

Often his personal reputation and leadership siiills have helped to
continue to underwrite the Smooth functioning of irrigation.

For example, in an IR3 system south of the provincial
capltal of South Sulawesi, the desz headman left a then fairly
lucrative position in the civil service <o taze office in <he village
in 1947, He personally <took the initiative to form a communal irri-

gatlon svstem soon af<er agsuming office after the failure of the

rainfed rice crop (:adah huian) had happened one too many times,

The village built the system through itos own gotons rovons
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(ccoperative labor) efforts--expanding it over time to 400 hectares.
In the early 1970's government aid was used to construct a more
permanent weir, thereby further doubling the capacity of the system.
Our visit to the desa was brief and unscheduled, and since other
members of the party had to return to the provincial capital, we
were only able to meet with one of the hamlet (kampong) heads as

we walked along and briefly inspected the village works. Signifi-
cantly, the elderly desa headman was out helping supervise the
routine cleaning of the canals, and'working in his nearby fields.

A final example from a fairly large (400 hectares)
mountain system near Sukabumi, West Java, illustrates the leader-
ship role that the village headman can take in introducing improved
water management practices. In this location, the village headman
had been active in adding 100 hectares to the irrigation network
by converting former tea estate land %o irrigated sawahs. In the
5 hectares of irrigated land that he owned personally, the headman
employed sharecroppers and laborers from various locations within
the village irrigation network on a rotating basis. The persons
so employed gained experience in working with improved water manage-
ment and cultivation practices on the headman's land, and then were
able %o intpoduce these new skills inzo tne.r own locations. This
approach was the headman's own way of personally inrrpducing and
extending inowledze and experience of improved agricultural %ech-
niques to the communizty a< large--a responsibility he tooi sedously
given his role as village leader.

To recaplitulate, the preceding fairly extensive disc-
ussion is decigned to illus<rate the important role in irrigation

played by village officials, and in particular the headman. The
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headman's influence is important not only within locations where

village administrative bounds coincide with the physical layout

of irrigation systems, but also where they do not. This includss

locations where irrigation organizations or systems have an identity

distinet from the village unit of government and administration.
Most of the IRS communities, as noted earlier, are

more autonomous in running their own irrigation affairs than

villages incorporated into large state pperated irrigation networks.

It should not be forgotten, however, that these villages are not

static entities. Given 'development' trends, these communitiesg

are moving in the direction of bro=der intecgration into the wider

political-economy. Village officizls (including the headman in

particular) are increasingly being saddled with administrative

'development' chores imposed from above. Their orientation to

externzl bureaucratic demands is liiiely to increase, not decline,

with potential implications for +he amount of time and attention

[

that can be directed to cupervising local irrigation. As a conse-
h

n_these svsters which

[

Se

}

Quence, orranizational problems may ar

depend hreavilv on personal leadership qualities and irzervention

by the villaore headmarn wi<hou= accompanving development of inter-

yeping village irrication inc+itutions,

Since the village headman do noz manage irrigation in
isolation, it is necessary also to congcider the irrigation roles
played by hamlet leaders, village irripation specialigss, -rriga-
tlon Service personnel peacans £Toup leaders, and the cultivators
themselves. These rolec must be considered not only in the context
of the distribution of responcitilitier for specific irrigation
tasks, but also in <ermg of changing patterns of internzl and

exernal exchange within the rural economy,
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2, Hamlet Officials. In most IRS locations, hamlet heads,
who preside over sub-desa administrative units (hamlets, kampongs
or villages), exercise important functions in irrigation affairs.
While their irrigation roles vary considerably among and even within
communities, these roles center around the fact that the hamlet is
the primary administrative unit used to mobilize labor for co-

operative tasks (gotong rovong). Hamlet heads, as a consequence,

frequently are responsible for mobilizing and supervising house-

holds in cleaning canals and undertakinge repalrs to damaged structures.

Their role in wazer distribution is usually, although not invaria=-

blv, less important.

The importance of the hamlet as a unit for cocperative

action derives from the fact that it is of*en the most solidary

unit of social interac+*ion and group mobilization--given close

“inshio, residential and coonerative labor-sharing modes., This

characterization is particularly valid in <he larger village
complexes (desa) found in Java and par<s of Zumaira dnd Sulawesi
which frequently have more <than 1,000 households. Ne will discuss
the role of hamlet leaders in greater detail when discussing varia-
tions among communities in patterns of maintaining and repairing

village canals and welrs. It is impopr<ant %0 note, however, that

walnout the active cooperation of hamlet heads, it is-o0ftan gifficulst

bamlet leaders ig the cxsent 1o which there s ovarlan hesween the

hamles as 3 gocial-adminigeirative urit on the one hand and_the

physical ouzlines of inc irrircnsiorn canul neswors on ne other.

For example, in those locations where hamlet menbers have thelir
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sawah hadldings in a generally contiguous area one could postulate
that cooperation in irrigation maintenance tasks can be more
effectively managed by hamlet heads than in locations where there
is inter-mixing from a variety of hamlets.

There clearly are a variety of permutations which cannot
be fully explored here. For instance, there is sometimes a direct
matching between a hamlet as an administrative unit and a distinct
portion of an irrigation system. Or, several hamlets may share
a tertiary irrigation canal, for example, with members from specific
hamlets being in the upper, mid or lower oprtions of the unit, or
on one side of the canal. Then there are situations which seem to
be quite prevalent in IRS systems, in which from 50% to 75% of the
cultivators in distinct locations come from a single hamlet, with
the remainder coming from other hamlets. In such cases, hamlet
leaders may have distinct portions of the system which come under
their jurisdiction with regards to maintenance responsibilities,
and where it is comparatively easy to mobilize cultivators. Finally,
there are irrigation locations where cultivators come from a variety
of hamlets, with no one residential locale dominating.

When one takes *he desa irrigation network as a whole, or
specific sysitems (or sub-systems) which mase-up such networks, there
is also conciderable room for variation. Some irrigation locations
within the systems are attributed to spucific hamlets, and therefore
are fairly homogeneous in terms of thelr hamlet compocition., O<thers
are intermixed. In attempting <o assex the impact of the relative
homogeneity/heterogeneity of irrigation sub-locations with respect
t0 the performance of irrigation tasks, there are a variety or
considerations that must be taken into account. One therefore must

exerclse caution in maiking generalizations. The evidence from the
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sample IRS communities, however, suggests that in a majority there

is 2 substantial correspondence between physical components of the

canal lavout and hamlet of domicile. Such patterns, no doudbt, help

facilitate the performance of maintenance tasks--in particular the
periodically organized cleaning of canals and emergency repair.,

in some irrigation communities cutside of Java that are
small in size, and comparatively sutonomous, there are no irrigation
spe¢ialists found within the village. Rcther, the headman or hamlet
heads assume responsibility for managing irrigation as a part of
thelr regular duties. Most IRS communities with existing systems,
however, had distinct irrigation specialists (commonly called ulu-
ulu) with responsibility for irrigation. In such communities, the
role of hamlet heads in irrigation must be considered in the context
of the division of responsibilities with such specialists. As
suggested earlier, haml;t heads functioned primarily as mobilizers
of cultivators for maintenance tasks involving group action.
There was, however, considerable variation in the manner in which

Such tasks were implemented.

An _important consideration that affec+ed the responsibili-

ties of hamlet heads was the degree to which irriration tasks had

become spvecialized, and carried ocu= by a corps of irrisa%tion special-

ists. In about a fifth of <he sample IR5 communi<ties, there were

multiple irrigation specialists or assistants who discharged irri-
gation tasks, including main*enance. Hamle< officials would be
called in only in those situa<tions recuiring major maintenance
beyond the capacity of the Specialists.

A more typical pattern, however, was one WNnere there was
either a single ulu-ulu (village irrigator) or several village irri-

gatlion specialists responsible for digtinct systems (or sub-systems)
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within the desa. Their role was one of coordinating and super-
vising irrigation activities, with the actual maintenance work
being conducted primarily by cultivators. In these cases, hamlet
heads usually were active in supervising and mobilizing labor for
regularly scheduled maintenance, with distinct physical locations
of responsibility. Usually there would be at least several
hamlet heads falling under the jurisdiction of a single village
irrigation specialist. Further illustration of the irrigation

roles of hamlet heads will follow in sub-section C.

c. Ihe Role of Village Irrigation Specialists or Irrigators.

Most IRS village systems visited or studied in detail had at
least one, if not several village members assigned specifically to
implement irrigation management tasks. Usually where there were
several village irrigation specialists, they had responsibilities
for d:stinct components (ie. tertiary canals) of the canal network,
or fer individual systems. (Some communities had multiple full
or part time asuistants in addition to the specialists,)

The specific composition of duties assigned %o <he village
ifrigation specialists varied. Frequently they involved (1) super-
vising the distribution of water, particularly during the dry sea-
son when controls are often introduced, (2) operating weirs, out-
take structures and division gates where needed (and'where such
tasks were not being performed by Irrigation Jervice Personnel),
(3) carrving out routine maintenance activities (eitner alrectly
or throurn coordination), and (%) co-orginatins the implication
of regularly scheduled major maintenance activities. & more
detalled discussion of the pattern of responsibilities will be

reserved lor later sectlons dealing with specific irrigation tasks.
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The most well known term used for such irrigation specialists
is ulu-ulu, from Central/East Java, although the term is loosely

used elsewhere. Other terms used include ili-ili, Jjogo-tirto, ladhu,

and kepala bagian xemakmuran from Central Java, ili-ili and ulu-ulu

in Javanese transmigrant areas of Lampung, ulu-ulu, Raksa-3Bumi,

mayor, Yekolot, and jonggol from differing areas of West CJava, Itu-

wowo and ulu-ulu in East Java, landnr Air, Mandor Wae and ‘omondo

Alr in South 3Sulawesi, Mantri Air in Minahasa nahupaten of North

Sulawesi, Mavor Lololopo in Gornotalo of North Sulawesi, :epala

Padang in South Kalimantan, Raia RBandar in North Sumatra, Tuo Banda
fadang 40 _panda

in West Sumatra, hLeujeruen Blans or Yeujeruen Syix in Atjeh and

Pekaseh or :lian Tempek in Bali. This list is not exhaustive, but

rather suggestive of differences in local traditions and terms
used to describe such village specialists.

in 79% of the svstems sdudied in detail, there was a single

individual =2ppointed (or elec:ed) to co-ordinate the village wide

implementation of irrira<tion rasis--what we might call the chief

irriga<ion speciaslist., He eisher operated on his own, Or was
assisted bv otner specialists. Ir %he remaining 21 of svystems,

there were *wpically 3 %o &4 ulu-ulu (in one cgse 81, with equa)

8latus Ap Theorv, eacnrmeponsille for o gietinct svstem within the
ng:a:] jrwi raed network, ‘

-n _general, where a cingle srecialist was recognized ac having

gverall resvopu.bilitv for irrigation, such an inoividuzl was

gone.dered to be o maior memper of <he villare officialagom, In

some cases sucn speclalicts functioned as <he dominant force and
autrorizy in irrigation, with the village neadmarn plaving a secondary

rele. The more typical cizuation, as incicazed earlie » wan one in

't

which the village headman wac <he chief auznorizy .n irrigazion,

o
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and recognized as so by the village populace. The degree to which
responsibility for implementing day-to-day irrigation tasks was
delegated to the specialists in the later situations varied. Gener=-
ally the headmen preferred to limit their responsibilities o
tackling problems and initiating activities that otherwise could
not be handled by the specialists,

In Table 11, which follows, an attempt has been made to divide
the 19 sample villages with existing, functioning irrigation systems
prior to IRS according to the manner in which irrigation specialists
were organized. Three typologies with sub-variations are listed.

Table 1l: Distribution of Sample IR5 Communities According

to the Types of Irrigation SZpecialists and
Assistants present.

Category No, of Desa o
I, Average of 4 Irrigation Specialists per .

village with distinct areas of responsi-

bility. 8 L2%

a. 1 senior specialist with village wide

responslibility, and several speclalists
with responsitility for distinct systems

5

or sub-systems. (4) (21%)
b, Jeveral Irrigation Specialists (3 to

B8) with recponsinilisy for agistinet

systems/sub-syctems. (4) (21%)

II., One Irrigation Zpecialis or Village

Irrigaztor. - 2%

III. One Irrigation Ipecialist or Village

srrigavtor with multiple assistants. s 26%
Fotal 19 100%
in the moc: preval S 26}

Shere were Irom 1-% (in one cpse 2) ulu-ul L Arxicasion igl-

- - 1w | faymw Al e Py + b}
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irrigation network. In the second most common type (32%), there

‘

, 4 N . :
was a single village irrigation specialist responsible for irriga-

tion affairs--although in most cases such Specialists were artively
/
ssisted by hamlet heads. _In the third tvpe, representing 265 of

the sample communities, a single irrigation specialist with OVErsl

responsibilities received help from full or part time assistants.

Such assistants had less stature or lessdivect responsibility and
authority thuan did the specialists listed in the first category.
To give a better idea of the variations among the commmnities, it
will be useful to discuss these categorizations in greater detall,
and to provide illustratch<examples both from the sample desa as
well as from those visited during field trips.

The first general category can be broxen down into <wo sube-
categories as was done in Table 1l. Sub-categorv a represents those

a .
communities which have/villase irrigator with cemmunizy wige irriga-

Xion responsivilities, assis<ted by irrigFation specialicsts wizth manage-
Jent responsibilities for agistinct avstems (or sub-svstem) within

To illustrate, in an IRJ location studied ir Nor<h Sumatr a,
one ulu-ulu functioned as the overall irrigation co-crdina<or respon-
sible for water allocation among three tertiary blocss, ano for
maintenance of *he weir and the ¢ kilometer long primoary canal,
Three additional ulu-ulu were each indivigually responsible for
digtrivuting water within 150Q nhecztare tertiary tlocks, ang for go-
ordinating and/or carryving out mainzenance. .f nececsary maintenance
or repair could not be complesed by zne ulu~uly witnin ceveral days,
thern as many of the & namlet heaos involveo in locations needing

repair would be called in to mobilize cultivators.
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A second illustration comes from the mountain system run by
the community of halegeh, in Magelang r.abupaten, Central Java.
Kelegeh's irrigation network consisted of 5 weirs diverting water
from a single mountain stream. One ulu-ulu held overall responsibe-
ility for tre irrigation neiwork and its five sub~-systems, several
of wvhich were inter-connected. He was assisted by three ili-ili,
each of which was responsible for a specific area (1 or 2 sub-systems)
and assigned to one of the 3 kelompoks (or water user grcups) formed

around these areas. jalegeh ig interesting because in addition to

the villase government and the irrigation specialists who managed

irrirsation, there were also distinct culzivator froups linred to

snecific portions of the irrigation networ: (with elected leaders)

prior to IR3 or rovernment intervention. s water users assoclation,

formed around These water user frouos, was started in <he 16€0°'s.

Since such associations (F3A's) are being promoted by the government,

[

i.alegeh is probably mere representative of the post IR. situazions,
which in fermal terms of<en are more organizationally complex,

cub-catesory 5 under Tvpe 1 repreGentt ThoBE communities which

have several irrigation snecialices

—

Oor Liu~ulu) with respensikbil-

[P

{ : 3 ) . . - oy Y
tties for disiinct swstems Or sub-svetems, but wits no Sinfle Spece

ialist responsizle for <the ir

'

igation networ: as a whole,
<n desa Citasun of tne Zantenese area located irn the western
tip of Java, tnere were four ulu-ulus--eagn ascigned %o a separate
syetem. These Systemt ranced from <0 hectares <o <50 hectares in
size, and werc serviced Ly four different weirs--3 sapping 2 different
rivers and one apping a cpring,

<n desa Icimu Sela in tne rabupaten of Gorontale in North Su-

lawesl, the irrigation network consisted of three distinct systems,
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with 115, 165 and 25 hectare command areas. These normally were
operated independently, although on occasion when one of the systenms
broke down, it was possible to practice suppletion from another.

Zach syster had an irrigation specialist called a 'mavor lolopn',

and each mavor lolopo had an assistant.

Iif we consider the communities falling under Category 1, it
becomes apparent that they had clearly demarcated physical systems
around which their irrigation networks were structured. In six of
the communities, these were based on separate gam sources for diverting
waler per each internal system, while in the remaining two the sub=-
systems consisted of distinct tertiary btloc:s. The organizational
implications of <he physical layouts are evident. This is rot to
suggest that all locations with gis<tinces multiple physical systems
correspondingly had peparatze irrigation specialists assigned to
individual systems. In a substantial majority of the cases, however,

in

An intersting observation that can be made is that/those loca-
tions in which the component Syslems were relatively autonomous,
there was rpoverall irrigation supervisor. Sy contrast, ir. those
locatlions wnich had an ulu-ulu with overall responsitility in addi-
tion %0 systen (or sub-~oyglem) ulu-ulu, the systems tended %o be more
nterdependent, | '

—axerory 2 consiats of those IRS communities which from the

~L4fo.fTanis,  Thefa represented 129 of <wne sample villares., (It
Tay ve that gseveral of <hese locations &re .ncorrectly caterorisec,

w.tr incomplete information.) - Several oI Inesce nyntiems it appears

tnat oLower raniing Irrigation Service rersonnel (we.r or gate xeepers)
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were present, thereby in part relieving the ulu-ulu of some duties.
In several other of these systems it was reported that the hamlet or
iampong heads played a very active role in assisting the village
irrigation specialist to manage irrigation activities.

In the desa of Manjung in the Wonogiri area of Central Java,
for instance, there are three small systems totalling 60 hectares
that have been developed over the last 3 decades. There is one ulu-

ulu or jogotirto, who ic actively assisted by hamlet heacds (kebayan)

not only in maintenance but also in water distribution activities,
In part this high level of involvement by hamlet heads is a matter
of self-interest. 4t the pre-IR> stage in the fledging systems, 1/3

of the land was in tanah-benslox--in which all hamlet heads as well

as desa level officials had shares.

‘hile not included within the sample survey, reports on some
IRS systems from the province of Atjeh which were presented at the
national P34 confere ce in Bali are interesting. They suggest that
in the Atjehnese communities concerned, there is a single irrigation

specialist called the Heulereun Elanc, interestingly, the duties of

neulereun Zlans are primarily limiteg to managing mater dictridution.

malintenance ong repalir of canals anc weirg, Zyocontrast, is tne

il2ty of he villuge neadmer and Otner villare officialge-

-

't
-

espons
who have authori<y f~r motilzing lavor. (Jee also earlier discussion
on the lrrigation roles of headmen and namles leaders.)

Ihe shird catesery consicts of communities where There AE B
B:ngle viilare irriontor witn villnge wide responsizelitien, but who

{ e oy . g for H H :
=P azxded v g lew %o nm omany 4o 0 =0 L0 ieriiasion gesicearsen_.

oY 3 P N
exhier pars_or fuil ime. Zhere are several Svney of nptterns. =0

1(0
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duties--wherever needs arise--directing them closely in their work,

In a system in Wesv Java, for instance, part time assistants work
only during water stirt periods during the dry season, so as to help
khe ulu-ulu keep conflict under control, by patrolling the canals

while water is being distributed. In_a second version, assistants

may be assigned to distinct systems or sub-svstems on a more or less

permanent basis. However, they are carefully controlled by the
village irrigator--in whose hands the real day to cday responsibility
for implementing decisions and exercising authority lies. In_a thirs

variant, such assistants have small but distinect command areas of

responsibility--including the right to make decisions.

Communities from both East and West Java, and North and South
Sulawesl are found in this third category. 3Several from West Java
are indicative of the diverse kinds of adaptations to local situations,
and deserve mention.

One of the sample desa is located in mountainous terrain in
the Kabpupaten of Huningan, West Java, not far from the border with
Central Java. The village receives its irriga.ion from 4 <tertiary
canals which branch off of two Secondary canals operated by the
Irrigation Service. There is one overall village irrigator called

the Ral'sa Sumi. He, in turn, coordinates 25 irrrigation assistants

(or mayor), which are assigned in groups of five to each of five
irrigation blocks. There are five zampongs within the desa, and
each kampons is closely identified with a rlock--+ne <ive mayor in
each block% thus appear to come from a single hamle® (or rampong) .
The importance of the hamlet as a unit with direc< implications for
irrigation organization are evident in this example,

Another system in the habupaten of Ciamis in West Java, also
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located in mountainous terrain, demonstrates the importance of the
hamlet as a unit of irrigation organization. The 400 hectares of
irrigated sawah prior to IRS recelved water from 3 rivers and one
spring, coming to the village via 18 channels. There were 9 semi-
permanent weirs prior to IRS, two dating back to the late 18th century.
The one ulu-ulu worked in close cooperation with 13 Xampong heads

under a system called korps kerija bakti, The kampong heads were

directly involved both in water distribution as well as in supervising
maintenance, with each hamlet having a minimum of one irrigation

ass.stant (petugas) assigned to be a member of the work corps. The

responsibilities of the perugas (or work staff) were primarily in
the area of maintenance and repair,

A third IRS community from Wes% Java, the uppermost desa on a
mountain slope near Sukabumil, was not part of the sample, but was
studied in the pretest of the questionaires. The desa had 23 major
channels--4 primary and 19 others, which came from 5 rivers and
sireams, plus numerous springs as supplements. The desa had &

‘emandoran (or hamle*s) and around 1700 households, and one glu-ulu

who was in overall control of irrigation, and very busy with his job,
fie was assisted by 40 pembantu (assistan<s) called cangiol, who were
assigned to one of the major 23 channels. lome channels had one
iangrol, others 2 to 3, and a few ub to 4, based on ncéd. 7hese
iangrol were paid full time irrigation assistants, responsible for
dividing wazer as well as carrying out main<tcnance. Only when there
were ma,or repairs beyond their contirol, or on special days set aside
for malor seasonal maintenance, would the hamle< heads become involved
(along with the ulu-ulu and headman) in motilizing cultivators for

cooperative labor. The deca switched to thig system o irrigntion
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crganization, which transfers irrigation responsibilities signifi-

cantly to a core ofspecialists, only after the earlier system of

relying on cultivators became 'kurang tertib'--not well arranged.,

In sum, evan from the small sample of villages studied or
visited, it is clear that there was a considerable amount of diversity
in the way communities allocated irrigation management responsibila-
ities among headmen, hamlet heads, village irrigation specialists,
irrigation assistants, cultivators and water user groups prior to

IRS., Most communities delerated major responsibility for cc-ordine

ating irrigation activities tc either a single irrigator or several

specialists, with fairivy high levels of involvement by hamlet leaders

and village officials., As we shall see in th: discussion on water

distribution and maintenance tasks, cultivator participation was

also fairly hizh. Some of the more organizationally sophisticated

communities had begun to move in the direction of transferring res-

ponsibilities for dav-to-dav tas: s toa corps of irripation assistants

with special duties. liost of these, however, expected water users

to participate on major repair jobs, and on refularlv scheduled

community wide cleanings of the canalc., Cthers, by _contrast, were

moving in the direction of rreater orsanized ‘nvolvemen+t -

]

s peasant

cultivators through the formation of water user Froups--either formal

’

or informal. Finally, the physical layout of systems, includingc the

technologies used, often had a direct impact on the types of organ-

izational formass <hat evolved.

D. The Role of Formal Crranizations.

=n_peneral the Sederhana communities did not have formal organ-

zations prior to cnanges introduced by the governmant--at least as
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defined by a constitution, membership and written procedures (as

found in Bali). The lack of a formal organizational structure. how-

ever, should not imply that existing organizational modes were ine-

ffective. What is strizing about a substantial number of RS com-

munities is that there were fairlv well defined informal norms and

sanctions which helped to reculate irrigation behaviour and to promote

corporate action, where needed. Many communities, however, reported

that there was room for improvement throuch more detailed specifica-

tion of duties, rules and contributions expected of cultivators. For

such improvemen:t to take place, many svstems required further dev-

S

elepment of existine and/or new technologies, including a more elaborate

networt of field level delivery and drain nage channels. The potential

role of formal organizational structures in promoting such develop-
ments will be discussed later in the repor<.

It is interesting to observe, however, that in several of the
detailed case studies formal irrigation organizations had been
created prior to involvement by %he governmen<.

In the IRS communitv of } l.alegeh, located 900 meters up in
mountainouc terrain in Zenzral Java, a2 villape irrigation ascociation

called 'Zirsta Maprtani' wac formed in 1967 under the leavership of the

dega head, In 1971 the exis ting organization was convertasd to The

Dharma Tir+n format, and informal cultivator croups became formally

organized cawah ZelomposS--water user groups organiczed around the

’

physical lavou: of znc irrifation ne<twork. Ac wis no%ed .n sub-section

C of thic Chapter, and -rapter 111, naleger had ¢ partially inter-

connected sysctems, using ¢ weirge--and organized in to three major
celompois--each with l<ts own tli-1)1:. The dega was comparatively

small (%195 households), with an irricateo networi of 139.¢ hectares.

The ulu-ulu corntinued to rezain n.s traditiornal role ac implementer
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and co-ordinator of irrigation under the a Tirta format., Int-
erestingly enough, in terms of its technologies, topography, size
and general autonomy, Kalegeh clearly fits the Spencer typology out-
lined in Chapter I of this report.

In an IRS community in North Sumatra, a formal organization
was formed in the early 1960's af the time that its irrigation system
was being developed by 8 hamlets. The corstruction of a diversion
dam, 6 kilometer long major canal and secondary and tertiary canals,
thus, occurred in concert with organizational formation. The Irrie

gation organization was known as the Panitia Irirsasi Persawahan

Relahun Pinang ('Sawah Irrigation Committee of Helahun Pinang'),

with the hamlet heads (coming from two iecamatan) as joint sponsors.

The organization collected fees, carried out construction activities,
and employed 4 uwlu-ulu as discussed in sub-Section C, In 1975, with

the assistance of an Agricultural Zxtension Official (PPL), it under-
went modification, and a water users association (P3A) was formed.

(The irrigation associations-or Perkumpulan Petani Pemaai Air, which

is translated literally as Grouping of Cultivators Using Water- will
hereafter be referred to as P34's.)

in addition to_these formal <vpes of organi-~ation, whish ravered

the whole irrir~ation networ: and all cultivators, there were snecial

3

groups or committees formed in several sample desa %o .manase irri-

gatiq&. -n the lact sub-gection wa discussed the way in which a
desa in Clamis, Wes<® Java, operating througn 1ts namlet heads, village

officials and ulu-ulu, Set up a rorps Heria Dav=i <o implement day-

to-day tasrs. A sample desa in Serang, West Java, was repor<ed <o
have a 15 man commi<tee wi<h decision maring-authority iIn irrigation,
and an ldentity geparate from the village admiikistration, -ts compo-

sition and dutles, however, were not spelled out,
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Finally, the sample desa from West Sumatra, as reported earlier,
had an irrigation advisory committee called Panitia Pengairan Desa.
It consisted of the Wali Negeri (the desa head), the three wali

jorongz (3 administrative sub-unit leaders), the Ninilk Mamalk Pemangku

Adat (customary adat elders) and the 8 Tuo Banda (the respective ulu-
ulu). The desa head was the key person at the community wide level
(there was no single irrigation specialist with overall responsibi-

lity), while the 3 Wali Jorong (which encompassed 5 hamlets) played

a traditionally sanctioned role at lower levels. 'hile the Tuo-3anda
(irrigation specialists) were responsible for the day-to-day implem-

entation of irrigation tasks, the Wall Negeri and Wali Jorong held

major responsibili<ty for initiating non-routine tasks which required
the mobilization of cultivators--such as tne annual cleaning of
canals and emergency repair. Finally, the acat elders played a
critical role in settling disputes and in assigning and mobilizing
funds. This role was of particular importance, since land was of%en
held substantially in the name of the clan (kaum), in which the adat

elders held authority as clan represecntatives.

Z. Inter-Villapge "nteraction and Coordina<ion: The Role of
Hlerarchical lLeaders and Zrriration “ervice Personnel.

Up to this point we have been ciscussing organizationzl forms
and personnel which were internal to the communities prior to IRS,
In a number (although not all) locations, where several communities
(or more) chared a single water source, percons external to the
gillages also were involved in co-ordinating irrigation.

-n parts of liorth and Wes®t Zumatra, ana in Souzh Sulawesi,
there are locations where a number of villages copperated in irri-

gation, with coordination functlont sometimes exercised by locally
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recognized hlerarchical (or pai:&ﬁanial) leaders. None of these
' !

situations turned up in the sample survey. However, reports from

agricultural assistants indifcate their presence in selected IRS

. I
communlty areas.

A report by a Canadian regional development team in South
Sulawesl, for instance, argues that local patrimonial rulers whose
authority is still recognized, sometimes perform useful functions
in co-ordinating (and arbitrating between) communities sharing
common irrigation faciiities. In the Simalunggun region of North
Sumaira one finds an inter-community organizational format called

the Panriahan Pamokkahan still functioning. Groups of village: which

share a primary canal consult each other periodically, and alternate
leadership annually among one of the village headman. The headmen,
as a group, remain responsible for qo-ordinating irrigation among
communities. Their decisions are considered binding. Finally, in
Ball the 3Sedahan Agung coordinate irrigation in specific watersheds.
Their authority is recognized by all suba's (irrigation communities)
concerned, and is legitimated through historical as well as cultural
tradition.

for the most part, external (or inter-village) coordination

Sf water dissribution in Sederhana communities--where it exigtge-

is conducted by lower-rani:ing Irrigation Service personnel. Thege

personnel man diversion weirs and turnou: ra<es on primary and

gecondary canals. ©f 370 IRD locationc reporting, 205 ctated that

overall coordination of water distridbution in <the pro'ect area in

theory was in the hands of a ‘uru-pengariran (or cub-cubsection

irrigation official)., 0Often, however, tuch co-ordination wag limited

to periodic vicits, Another 109 of IRS communities reported the
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presence of gate and weir-keepers. (These figures apply to post-IRS
situations.)

In some of the sample locations studied in detail or else
visited, it appeared that the construction of IRS facilities became
the justification for installing an Irrigation Service technician

into the project area. It is important to note that where inter-desa

competition for water is keen during the dry season, such personnel

potentially may exercise critical functions in determining the degree

to which water can be distributed efficientlv and equitably. Frequent--

ly, however, this function was not being discharged adequately--
either prior or subsequent to IR3, The presence of outside personnel
often 1s more essential in szituations where several desa share common
intake facilities or canals (see discussion in Chapter III of this
report), and less so whare they have their own weirs diverting water
from a common source (river). As was noted, the level of inter-
dependency in the sample desa is probably higher than in the IR3
universe as a wnole. (We will discuss the role of outside agencles
in greater detail later in znis report, including examples.)

it is worthwhile notins aroin thot within 70% of the ZRO

sygtems, ouzc:de offirialn do rno*t influence the manasrement of irria

gation. 4As noted carlier, only 355 of IR communities have additional

Systems upsiream, while 30,0 have downstream systems. The relative

autonomy of moct of *these svgtems remains a distinsruisning charact-

eristic, with interesting implicationsfor orpanizational performance.
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v, ORGANIZATIONAL CAPACITIEIS TO CARRY-OUT CONSTRUCTION AND

LAND DEVELOPMENT ACTIVITIES PRIOR TO IRS.

A, Introguction.

As has been indicated earlier in this report, the capaclty of
communities to carry-out irrigation construction and land develop-
ment activities is a major concern of government policy--particul-
arly with regards to tertiary canal development. In this Chapter,
therefore, an attempt will be made to look at major construction
activities implemented by selected IRS communities (both those in
the sample survey and those visited) prior to government intervent-
lon through the Sederhana Program. Construction activities concern-
ing repair or replacement of damaged community weirs, canals, and
terraces will be deferred to a later chapter of tne report, as will
discussion of land development activities in areas acquiring.irri-

gation for the first time through IRU.

3. Examples of Malor Construction and Land Development Activities
Prior to IRS.

In 2 number of the systems studied or visited, government

gponsored construction represented only a step (althourh sometimes

a major cne) in a series of improvements and extension of irrigation

infrastructure initiated v the communities concerned., Usuallvy,

although not invariably, the expansion anog eclaboration of svstems

was carrlied out with little (I any outcide *echnical acsin<tonce,

For the most part, these locations alreaoy had existing,
functioning irriration svstems during the late colonislera--either
the product of villape ¢fforis or else construction *y <he colonlial
government. Cleveral, however, bullt systems from scratch ouring

the 19£0's through the early 1970's, one covering up to 400 hectares.
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Since the circumstances associated with such activities were diverse,
it will be useful to briefly summarize a number of the case studies,
before looking for common patterns.

First it will be useful to look at several systems formed
during the last few decades, before looking at communities which
undertook major modifications or extensions of existing systems.

In the Kabupaten of Wonogiri in the southern portion of Cent:ral
Java, three small systems which totaled 60 hectares were formed by

a desa in the early 1950's in hilly terrain devoted primarily to

dry land cultivation. ZEarh Ssystem had its own weir, and two shared
a single water source--a river, The wpirs for These systems were
all constructed in a period of two years, They were permanent
Structures made out of stone. 1In two, the desa sought ana received
Some technical advice from the Irrigation Jervice. The initiative
and decision to carry out the construction however came from <he

desa, which provided all the la%sor through gotons-rovons activities

as well as funds from desa sources. in particular, =ne gesa head-

man, using musvawarah consensus, played a rey role in laurching

thegse activities, Currently the condition of the gams is poor as
a result of deterioration, but the €sd lacvs tne funce to purchase
*he necessary materials to undertare repair. The canzals urdergo

major repalr Iwo 0 three times a year. Intergstingly, wnere 2€

Ye2rs aro the desz was able to harness funas <o lpunch the svotems

anc purchoase requiniep nnterinlas, trev now 20 lonrer appear <o navae
the financial CApAC.TY to undertice ma or reharclisatior of <ne

-n Lampung, South Suma<ra, Javanese Iransmifranis whno settleo
in the aren in the ear v 19t0's, lnisially primarily cultivazeo ory

land crops for a neriod of 10 sears, [n 1971, under zhe inizlasive
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of the dynamic desa leader and after extensive discussions, they
began construction of an irrigation system. By the end of 1974

the system had expanded to 110 hectares. In undertaking construction
of the system, and in the ex*tensive discussions about the manner in
which the community would organize operation and maintenance, <%he
desa relied heavily on the advice of cultivators with experience

in wet rice production in Wonogiri--the primary place of origin.
Their ulu-ulu, who had receivedtraining in water management and
irrigation during the late 1940's and early 1950's, was a xey person
in decision-making. Under the Sederhana project, an additional
masonry weir is being constructed further upstiream from the present

welr at the suggestion and partially under the guidance of the desa.

It is expected to add 70 hectares of irrigated rice paddies, once
all the tertiaries are in place and the rice fields formed angd
terraced.

In previously discussed !leluhan Pinang in Nor+th Sumatra, comm-
unity action and active leadersnip bty kampong headmen led to the
formation of an irrigation csystem in the 19€0's, Over 400 hectares
of dry-land culzivation were transformed into irrigated rice (150
hectares with two crops a year). The village, through its own
efforts built it5 own weir, ¢ kilometers of major canals and addi-
tional zllometers of tertiary canals. Approximately‘SOﬁ of the land
was located on a relatively flat plateau, while the tall-end of the
system was terraced along cteecply sloping land.

A_substantial proportion of <the remaining communities unoer-

took ma‘for extensions or modifications

t

o thelr svgteme ouring the

-

last several cecacec. several iflluctrative examples follow.,

<r the veot Javanese village near Suzabumi ciscussed sarlier,

100 heczares of new snwahe were added o the ex.oling 300 hectares
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over a 10 year period from the late 1950's into the 1960's. These
sawahs were situated primarily on a fairly steep ridge and its
mountainside which previously had been part of a coffee estate.

The formation of these sawahs, including the leveling of land and
the dyking of fields, was the responsibility of individual cultiva-
tors., In practice, however, such cultivators relied heavily on the
labor and advice of village technicians with experience in these
matters. During this period and earlier, 4 additional dams and &4
major canals were added to the existing 19 weirs and canals. -n all
of these activities, the desz headman played a key role--as outlined
earlier,

In the Central Javanese mountain village of ialegeh, which we
have discussed previously, 4 major irrigation construction effor:s
were undertazen between 1960 to 1969. Thece includea building an
additional weir and extension of rice paddics. In only one case
did the projects benefit from government subsidies.

Betweer the 1930's and the 1940's, a mountain village in
Jember, Zast Java buil: three diversior weirs along single water-
shed to irrigate 1€5 hectares. In 1969, the gesa headman toor the
initiative <o add SO0 nectares of land which coulo be irrigased by
marxing one of the weirs permanent, using desa funds anc technical
szills, _ .

In the rabupaten of Minahasa in Nort Sulawesi, during the late
colonlal period, a 200 hectare irrigation syntem wac buils ty the

desa Tatelu. The fundc were collec<ed from the villarere. The

'y

required labor :nputs also represenzed £ozorni-revonr contribuzions.
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to help defray the costs of purchased construction materials, The
value of labor inputs provided free through unpaid but expected
gotong-royong contributions appears to have substantially exceeded
kthe value of purchased inputs.

Sixth, there was variation among villages concerning the manner
in which the opening up of paddy fields--including terracing,
levelling, and bunding--was organized and financed. As indicated

earlier, group activity organized and directed by villare leaders

was_used to construct public irrigation infrastructure. GBEv contrast,

forming sawahs was primarily lef+ to_individual cultivators or

groupos of cultivators, and carried out in sStaces.

There were, however, variations. 1In a minoritv pattern, sotong-

rovong labor, directed bv village officiils, was used to form sawahg,

involving heavv concentrations of manpower upon Selected por<ions

of the system, in a sequencing process. Some cultivators, thus,

4

would be favored over others--particularly when such construction
tretched over a period of vears. In wWwonogiri, for instance, the
formation of sawahs in the three small systems stireiched over a

period of § years--with zpproxim ately one/third of <he 60 hectares

being opened during the ini<ial vear. In fall, where a new subdar
is being formed under IRZ atou< 1,000 meters up on a mounzain in
land formerly devoted <o drylang cach and food crops, ,there is an
interesting approach. The village appears %o have used a gotong-
Ioyong approach in ferming +the inizial 30 hectarec ¢! irrigat
terraces. .n the intermsz:s of equlty, however, it appears that
9€i: of the 100 households in <ne village nave some lang in thas
first 30 hectares. 2y the end of the third vear, <he irrigated

sawahs are expected to reach the rull potential of 100 hectarss.
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Under a second appraach, the opening of sawahs is left to individual

cultivators and their families. In the irrigation system formed

by Javanese transmigrants in Lampung (which was discussed earlier),
the initial irrigated area of 30 hectares during the first year was
expended to 100 hectares after 4 years. Prior to forming the system,
there was extensive discussion about the approach to be used. It
was agreed that gotong-royong labor by all potential cultivators
would first be employed to lay out the basic physical infrastruci-
ure of the system, including delivery channels. It was not possible,

however, to achieve a consensus regarding a gotonz-rovone approach

to forming sawahs, since some cultivators wculd be favored over
others. Instead, each cultivating household remained responsible

dor opening its owr land and shaping its terraces and bunds. Every-

one wanted a plece of the action from the start. The preceding

approach was feasible, since the g¢anals and teritaries had been

said out in cornjunction with land allocation in such o way tha*

gvery housenhcld nad access to a channel. cordin~le ¥ime~

Iirst vear, housceholds chaped soawans_on *helir lond <na< yas imme-

diatelv ad’acent to deliverv cnannels--each succeedinfF vear adding

new terraces celcw those ulreadv conciructed. Such wor. was

concentrated heavily in the two month period prior to the onset of
the ralny season, during the most slacx period in the agricultural
cycle,

A varlant of his second approach, which lgaves responsitility
for laying out rice flelos to individual nouseholds, wac employed
in a mountain village near Suiabumi, Wes<: cava. nere, ac we noved
earl-er, a whole rloge (amount.ng o 100 hecstares) ang -tg surrounding
mountain-side were udaed to tnc exissing irrigation newwors. The

forming of terraces ano tunds appears o0 have tasenh place over a
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ten year period. While individual cultivators took responsibility
for the lands allocated to them, they relied fairly substantially

on a group of village technicians with experience in such matters.
The latter were hired to provide technical guidance and some of the
labor needed. Since the supply cf such technicians was limited,

the terracing process took place over time on a phased basis.

It also appears that the elaboration of field delivery channels,
which were very intricately developed throughout the village network,
in large measure accompanied the formation of sawahs, rather than
being laid out in advance.

In sum, the examples presented in this chapter give some idea
of the diverse kinds of situations in which communities have comp-
aratively recently made major modifications to thelr systems.

There are, however, some common elements--including patterns of
leadership and participation, types of technologies and physical
structurez, organizational approaches, and tcchnical knowhow. it

=S important that <he rovernment retain eroush flexibility in its

technical and orranizational assistance programs so as to capitalize

on such villarce capaci<ies and_xnowhow where possitle, whilg at

the same time addressing constraints faced v individuzl communities.,

Many village systems can benefit from anc¢ desire technological up-
grading of irrigation infrastructures as well as assistance in water

I

techrnigques,

=

management, agricultural cultivation and orrarnizationa

—

Financial inadequacies at the ¥i ~1llage level are a major constraint
which alow the pace of technological upgrading requiring purchase

of materials.
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VI. ORGANIZATIONAL CAPACITIES TO CARRY-OUT MAINTENANCE, REPAIR

AND_INCREMENTAL CONSTRUCTION PRIOR TO iRS.

A, Introduction.

A major concern of government policy centers around the capacity
of villages to conouct ongoing maintenance and repair of the physical
infrastructure of their irrigation systems. In considering this
matter, we will first look at irrigation maintenance capacities
prior to IR3, before turning to loox at the situation after govern=-
ment intervention and introduction of improvedg technologies. (The
latter post IR3 situation will he addressed later in this report).
The two situations may differ somewhat, since *he post-project
phase may involve technologies (gabion or permanent masonry welirs)
which are quite di {ferent from the types of diversion structures

present within systems originally. Likewise, the post-IR3 organ-

[P

ation of waln*enance/repal" activities may also aiffer fron pre-
existing rodes as s recult of oriarnizational mocifications irtro-
cuced ty fieleo level agricultural extension sta‘f.

Throughout this chapter an attempt will be made to evaluate
the capaci<y of and the concitions under which ZRS communitles
carried ou* maintenance elfectively pr o prcject intervention,
ang the cirsumstances under which difficulties were encounterea,
Jhere approprizte, contrassts will Ye mude with conditiong founag in
8ta%e operated lowland svstems, wnere lrrigazion structures at the
local level are of<en (altnhough nos invariably) poorly main<alined
and in a relative pia<e ol disrepair, sn aoco.tional consideration
of relevance concerns <he €ffectiveness of crrigation Jervice
personnel in e¢.<ner faclli<ating or nanpering malntenance and water
gistridbuzion a% the vil afe level--based on their gegree of e¢ffect-

sveresn in discharging duzies.
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In the discussions which follow, distinctions will be drawn
between major maintenance activities typically carried out prior

to the onset of a cultivating season (turun ke sawah), and routine

on-going maintenance where needed on a periodic or irregular bvasis.
The organizational procedures associated with these two activities
often vary. An attempt also will be made to consider *he frequency
with which emergency repair due to flooding or other damage is
required on irrigation works, and the manner in which communities
organize to underta-e repair. Finally, the need for and capacity

of communities to underta:e incremental construction will be probede=-
such as the lining of canals and the installation of concrete
division boxes.

it should be noted at the outset that the need for and tasks

involved in maintainine irrigsation structures will varv ggnside:ab;x

by locale. The phvsical-ecolosy of the micro ang macro-irrirFation

environments and the *echnolosfies involved in the phvsical lavout

of the svstems are importan<t determinan<s of the frequency and

nature o7 local irrication maintenance tasts. In “he Seogerhana

context, the simple village weirs and earthen canals are frequenely
vulnerable to damage, particularly in many c¢f <ne highrlzand locations
which are prone to the sudden flood torrents (taniir) which come
sweeping down the mountains durinc monsoon storms. T%is situation
of vulneratility requires an ac=<ive organizational capacity to
tacllle probiems immeciately as tney arige.

community lavor at certain times of the

o
vy

A falrly high level

a

year therefore, i5 required to <eep villare irr ication sirucsures

m

in good working order. Thit is because of (1) =<he perishatle nature

I the diversion weirs which are vulnerable <o damage ocuring the
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It will be useful, therefore, to focus on the specific kinds of

activities undertaken.

B, Major Seasonal Maintenance and Repair Activities,

1. Pre-Cultivation Community Meetings.

Most locations reported annual or semi-annual periods when

the communicy would act together to repair irrization structures

and to clean canals. The commencement of such activities took place

prior to the 'descent into the fields' (turun e sawah) to undertake

preparation of the soil, and usually followed a major meeting to
declide on work schedules, the timing of cultivation and other issues
related both to irrigation and agricultural cultivation activities.
The format that these meetings took, the kinds of parti-
cipants, and the topics discussed varied from community to community.
For the most part, however, these meetings (or rapat) followed
traditions of long standing, in which major issues that inveolve the
livelihood of the village populace are discussed in advance through
4 process of group consensus. .n a majority of cases the meetings
were chairecd ty the headman, with particpation by the ulu-uly
(irrigation specialists), dega offlclals, ramlet neads, leading
farmers and other no=atles. n places cucn as Jest .umatra, Norsh
Sulawesi and Atieh, 2dat and religious eluers played xecy roles.
The junior agricultural assistanes (PPL) were frequent particlipants
or observers, and in systems whore irrigation Service personnel
played leading roles--tney zlso were gometimes in attendance.

The topics aiscusned during thepe meetingy included olang

for carrving out irrigatior malntenance and repair asctivitiep prior

gl

To cultivation, as well ag on an QN-£CiNE DAZAG. ASSimments would

be gimen ous 30 respective groups regarding the areas they would be
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In others, they only address major needs.

The second point to emphasize is that for the most part cul-

tivators are responsible for work in areas adjacent to their oplots,

or in the zeneral irrigation locations where their holdings lie,

When required to work on major canals (either those under desa
management or those operated by the Irrigation Service where they
are required to assist), they usually work in groups with neigh-
boring cultivators. While hamlet heads continue to provide co-
ordination and assist in mobilizing cultivators in a minority of
communities, in only one case did the hamlet as a group taxke pre-
cedence over cultivation location as a principle of organization
in routine upkeep. Thus, in the approzimately 30% of locations
where cultivators (or all village residents) were organized by
hahlets (or according to place of domicile) during the major
seasonal repair and mainienance activities, in only one was this
principle c¢f organization carried over to routine maintenancs
activities. In the remaining locations, the cultivators worked
where their sawah plots were., should the location of these ciffer
frcm those where the majorisy of hamlet household, had their
holdings.

_n <he sample desa from .onogiri, lenzral Java, the _Jog0
tirto (or ulu-ulu) co-ordinated routine upkeep on a regularly
scheduled basis, while ihe kebayan (or hamle* heads) were respons-
ible for mobilizing cultivators once every week or two in cistinc?
blocks. (The headman apparanzly was not active in =managing routine
upkeep). Zul<ivators would work in <he tlocis where tnere hamle
was assimmed. Since there was 2 close overlap between resiocential

and cultivating units, usuully this wouloc also be in the vicinity
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Third, it should be noted that in almost all communities

those resoonsible for routine maintenance were cultivators them-

selves. The desa which mobilized all households (be thev culti-

vators or not) for the seasonal uvcrading of the irrication phvsical

infrastructure, or for emergencv repair, did not extend this

principle to routine *asks of a more ongoing nature (with one

exception, to be mentioned later.)

Fourth, while there was considerable variation among communi-

ties, it appears that routine maintenance carried ou* on major

structures (such as primary and secondarv canals) tended to be more

formallyv orcanized, or less assigned to specialicsts, *han did u»-

keep of tertiarv or field level channels. The latter (be they

tertiary, quaternary or field ditch channels) tended to be the

responsibility of cultivators adjacent to or utilizing specific

'_.-

rrigation conveyance s<*ructures, who frecuently cooperated to-
gether informally. ften cultivators remained responsible For
the portions of the channels that passed their fields. e will
discuss problems arising from this pattern of organization later
in this chapter. There are, however, exceptions to the patterns
outlined here, which will be mentioned.

It will be useful <o taie a closer loox at organizational
varlations and similarities among communi<ies included within the
socio-institutional survey ano field visits. Table 13, which follows,
divides sample IRS communities from which data are available into
categeries according to the orranizational approach used in carry-
ing out routine irrifazion miintenance =acus.

I + ~r )| -1 3 4 P!
ZYXor the gamrle supvev locations which had pre-cxisting svystems

and from which data are availadble, 50% could be categorized as
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carrving out maintenance on a periodic basis—-in response to

perceived need. In some communities routine upkeep was undertalien

Table 131 Frequency Breakdown of Sample IRS Communities*
According to Organizational Approach to Routine
Irrigation Maintenance Tasks.

Category Number of Desa
Coordinazion Ulu-ulu (co- Total
Primarily By ordinates)
Ulu-ulu Hamlet Heads

(mobilize.)

1) Periodic in Response ‘
to Need - with Culti-
vators as participants 6 (37.5%) 2 (12.52%) 8 (50%)

2) Regularly Scheduled -
with Cultivators as ‘
participants 2 (12.5%) 2 (12, 5%) 4L (25%)

3) Irrigation Specialsts/
assistants as major

participantors -
a. Specialists -
primary/secondary,
cultigators-field '
channels 2 (12.5%) - 2 (12.5%)
b, Specialisis only 2 (12.5%) - 2 (12.5%
c. Total (4) (25%) - (4) (255%)
Total 12 (75%) L (25%) 16 (100%)

#* Excludes 2 IRS communities from Lampung with inclomplete da<a,
and 2 communities which did no* have pre=IRS systems.

4

only several times in a season, while in others s frequently as
once every <wo weeks. The approximate average was once a monzh.
The fregnency of routine mainterance of*er depended on *the season.
For instance, in Pandeglang, liest Java, routine maintenance, under

rom £ To 10 times during

iy

the leadership of =he ulu-ulu ook place
the wet season, and 4 to 5 <imes during the dry season. Licewise,

it might vary depending on the level within the system(major canals
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or terminal facilities. ' In West Sumatra, for instance, routine:
upkeep (particularly as it related to facilities commonly shared
by cultivators) orcured less frequently on major canals (once in
2 months) than on smaller structures (once in 1 month).

In 3/% of the communities which carry out routine upkeep in
response to perceived need, the ulu-ulu were the overall co-ordinasor

of such tasks. How exactly the ulu-ulu discharged such responsib-

ilities, as suggested earlier, varied., In a fairly common pattern,

the ulu-ulu took responsibility for the major struciures, and

mobilized cultivators where needed to clean silt and weeds out of

channele, or to make minor repairs., Field ditches, by contrast

were left o the cultivators concerned. In the sample IRS community

in Serang, 'lest Java--where irrigation cultivasor groups already
existed priar <o IRS--the ulu-ulu delegated responsitilities to
thése groups, and made suggestions where needed. In three commun-
ities ir North and South Sulawesi, and Central Java, the Irrigzation
Service operated major portions of <he irrigation systems. The ulu-
ulu, however, co-ordinated cultivators woriing on the siructures
nominally the responsibility of the government, as well as <he
tertiaries which the desa managed--leaving smaller channels %o the

ultivators themselvec. OFften, if tasi's were minor and did not:

(1

require the degree of mobilization needed for major silt and weed=-
cleaning teclks, the ulu-ulu (or their assistan=s) undertook repairs
on the spo=.

zn _zhe remaining 1/4 of communities comine under hi tes0?

the role of the ulu-uwlu as coordinator was suppnlemented bv *the

continuins involvenent of namlet heads as mobilizers, In <the desa

2ilokza, South Sulawesi, where <he Irrigation .ervice maintained

major canals, the pons (hamlet) heads led cultivator groups in
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maintaining tertiary structures. In Jogjakarta, by contrast, the
dukuh heads kept an eye on routine maintenance, but were less
active in actually mobilizing households.

The remaining 50% of sample communities were in some ways
more organizationally diverse. The distinguishing characteristic

of the communitiesincluded within this catersory is the insti+utinpal-

ized practice of implemeting routine maintenance tasks in accordance

with a resgular schedule. These tasks were conducted bither by irri-

gation specialists and their assistants,or by
cultivators led by their respective ulu-ulu or hamlet heads, or by

some combination of the two. I 1/2 of the sample communities within

this caterory (olus several other desa visited in the field), res-

ponsibility For routine upleep had larcely been delecated to a

corps_of specialists and their assistants. In the other 1/2, recular

Schedules for carrving out maintenance btv cultivators <hemselves had

been institutionalized. In both types of sub-categcories, *there were

communities whose organiczational praciices dated back in time.
Lilkewise there were o<thers where pre-IRS irrigation ins<izutions
were of relatively recent vintage--representing comnunity institu-
tional adaptations gesignec o address specificz irrigaztion organi-
zational wealnesses and necoc.

O0f the 4 communities that had instituted routine work scnedulss

(or 1/2 of the locationz of the ub-category), two continued %o rely

w

on rhamlet heads ac the primary mobilizers. The example of lionogiri,

[

ct

where the joco-tirto (ulu-ulu) nas co-ordin ted routine tasks, bdu

where <the iebavan (hamle* read9 nave led namlet cul=zivazors as a

-

group has already been mentioned, -nr
g jo} Y

ct

ne otThe

re

example Irom <he

ilabupaten of liinahasa, in lor=n Sulawesi, th esa nead co-ordinated

m
a

the hamlet heads, who in turn supervised cultivators. The cul<iva*ors
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in North Sulawesi, however, worked in the vicinity of their sawah
plots under the appropriate hamlet head--in contrast to the VYonegiri
situation or that applying in their own community during major
seasonal maintenance. It would appear that the Atjehnese locations,
where there has been a clear demarcation of responsibility between
the kejeuren blang (water distribution) and the desa headman
(maintenance), possibly have had similar practices. In any case,

in the sample desa from which data are available, 25, assign signi-

ant roles to the hamlet heads in routine upleep tasks--be *hev

-y

i

0

rezularly scheduled or periodic in response to need.

in _the other two communities tha*t have resular worzs schedules

assigned to cultivators for carryinz out routine maintenance tasi's,

coordination is provided by the ulu-ulu. The organization of routine

upkeep is substantially different if one compares one community with
the other. In Jember, Zast Java, maintenance on the primary and
secondary canals, which 1s regularly scheduled once a month during
the rainy season and once in 3 months during the dry scason, is co-
ordirated and supervised by the uwlu-ulu, These are on facilities
that are in part the responsibility of the Irrirazion Service.
Routine maintenance on <erziary and field level channelc, oy
contrast, Is left <o the initiative of the cultivaztors concerned.

In the Ceniral Javanese mountain communiiy of i.3legen, routine
maintenance is regularly scheduled at bozh primary/secondary as well
as tertiary levels, It is supervised by one of *hree 11i-ili--each
of whicn worlis with a distint cultivator rsroup--under <ne overall

coordination of the desa ulu-ulu. ..aintenancec on ma2lor struciures

is carried out less frequentlv, once in 25 dave, accordins~ o a

calendrical svstem that has mystical meanines in nopular Javanece
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In the sample IRS community from North Sumatra, the overall
ulu-ulu conducts routine upkeep on the diversion weir and primary
canal, while three additional ulu-ulu each maintain one of three
tertiary canals and related structures. The cultivators, by
contrast, are responsible only for sub-tertiary field channels.
However, when circumstances arise in which necessary maintenance
tasks cannot be completed by the ulu-ulu concerned (inc¢ividually
or in cooperation with the other ulu-ulu), then cultivators in
affected areas will be aslked to s*ep in by *he iazmpons heads. In
the desa of Senduro, in Lumajang, Zast Java, a cirilar pattern

holds. The desa uwlu-ulu and hi; assistants maintain <he major

irrigation facilitieg, includi' : primary and seconoary canals,

The cultivators retain responsitility for rou=ine upizeep ol the
tertiaries--worxing in locations in the near vicini<y %o their

holdings.

n the other two sample systems, both from .es: Java, the
routine upiieep tasiis are primarily in the hands of thé irrigation
specialists and their assictants. In luningan, 7pr instance, ma jor
structurcs are mainzained by Irrigation Service Personnel coupled
with assisiance by the cpeclialists ano culiivators, wher needs
arise. The subssantial village porsions of Systenc are mzin<alined

\

3uri (uvlu-uluj. In Cilamis, the paturas (or acsic<tants) appointed

- . ~ - : - N H = ] 3 !
by eacnh .lampong to comstitute the .ornt eria Talti maintalin all

irrigation facili%igs on a routine basis., On oceasion FOYOnT-TOVOnS

labor will be movilized, where recescary, ane sul<ivasore will
frequently Ze asiec o help meintain the figld channels near to

their plots. The bulk of the work, however, is handled by +the
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Finally, the moﬁn&éin community near Sukabumi, West Java

/ '
(mentioned earlierB/gssigns all its ro

utine maintenance tasks to

the 40 Jjongrol (M conirast to cultivator participation during the
{ i

semi-annual mgjor cleaning of canals).
help out on channels near their plots.
North Sumatra, if the Jongzol assigned
are unable to complete necessary tasis
cultivators from that location will be
labor,
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other things being equal.

in sum, it clear that a substantial number of IRS systems

could benefit from more conmplete development of deliverv channels

==

and more formal orranization o< routine irrisation *asig--if one

locs at their pre-proien= si<uation. Cthers, however, hao initiated

nstitutional and technolorical medifiza<tions on their own accordg

|

to help address such needs. In Some _cases problems orisinated

from ou*tside of the desa. n_Oxner cases thev were internal or

Téchnolocically cased.
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referred to section Vv, C.5., pp. 56-59, of the main svaluation

report, for a more guccinct presentation of tne findings.,

B. Patterns of Con%trol Over lWater Distribution Above the Level

Where Tt Enters Cultivator Plots.

1. Introduction. The organizational patterns associated with

control over water distribution to portions of canal systems, and
the procedures, personnel and technologies used occurred in a
variety of combinations.

Under one apcvroach, which frecuently was associated wit

Zreater community control over water allocaticn, water was

distributed to different porzions of svetems at adifferent times.

Communities divided wa%ter in this manner either throuch rotation

(giliran,, stacrcered planting (colocncan) or 2 combiration of %he

}—

evels within the system. (The distinctions

. . . .
ewo at differa

3

£

bgtween rotation and staggered planting are not always clear-cut.)

™

The possitilities for a variety of comhinations in water allo-
cation procedures, both on an inter-sysiem and intra-system (seasonal)
basis, are evigent. ZIpecific patterns of water cistribution
(rotation, staggerec planting, continous flow) micsht be implemented
consistently *throughout an irrigation system, at clfferent levels
(primary, secondary, tertiary or lower). Or, a commynity (aczing
wither ingividually, or in combination with other commurities anc/
or covernment agencies) could employ differens water 2llocation

methods at different physical levels of an irrigation svstem. For

'Y
03
6]

example, (1) c¢isiribution of water %o seconoary canals aight be
staggered at two week intervals, while (2) among tranching tertiaries
a rotational approach might be followed, and (3) from <er<iaries

receiving water on specific rotational turns, wazer might flow to
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cultivator plots continumously. These possibilities along with
examples from the research will be discussed in greater detall in
later sub-section of this chapter.

Under another avoroach to_water distribution water flowea

continuously (terus-menerus) throughout a canal network but with

car<ful reculation of *he amount _entering difrerent sub-units.

This pattern is more or less followed during the rainv season in

most systems, However, thne extent to which controls will be

exercised over allocations among lower units, and at what levels,

vavries considerablv. During the drv season, aporoximatelv 255 of

+ne sample communi*ies continued to follow this aporoach. wncst,

however, switched to a rotational or staggered planting format in
at least one level of their physical layout during the dry ceason.
Frecuently, intermittent with continous flow procedures were
comtined at different levels of dis<iributary canal networis.,

S te7 ceterminant of *the exzent *o which communities resulated

and con<rolled =he dis<ributicn of water 2t anv rarticular time was

~nat of water availanility relative to demand. Juring the ory

ceason, the practice o7 swiitenhing from a coniinuous flow To an

intermi+=en= apprcach wnhen conuizions dictated, Inclicates the

importance comnunities 2ttacreg o rezaininc an Inc+izuticral

flexibilizv to adapt %o changed wabter conditions. -omé communities

switched From one wa%er cistribution proceaure to another, on an

&

e

ongoing basis, througchout & cpe:..l.c Season.

2. Phvuical Lavouze anc Technologies. It is not possitle to

consider institu=ional and orranizational arrangements in water
allocation withousz discussing the itecnnologies ang physical layouts

or irrigation systems. The two are often closely inter-relatec.
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communities to switch to a golongan (staggered planting) or giliran

format of water distribution. 3y turning levers it is a relatively

simple matter to open and shut gates, and tt divert water from one
portion of irrigation system to another at relatively short notice.
It is thus often easier (from a technological standpoint) to build
in flexibility to alter the frequency and timing of rotation to
match relative water availability. In communities which relied on
less easlly adjustable structures, such as bronjons dams made out
of locally available and perishable materials, diverting water
Irom one canal %o another often necessitated <he dismantling of
one small welir and the building o another. Rozation in this latter
context often tooxk place in different forms than that in which
mechanically aojustable division zates were presant.

The emnlovment of mechanically ad’ustable :echnolocies, there-

fore, placed a oremium on on-2o0ing decision maltin~ czpaclty to

egiust to chanziwns sonditions, In systems with a falrly szeacy

water supply, rotationzl schedules usually were <airl- stralighz-

forward and regular. In svystems with nighly variatle supplies of

el

institutional capacities <o se* and acjust priori<ties and schedules
anc to scee that these were enforeced properly.

-n _Some communities, tThizs inciisu=ipnal decision makins capacity

| s + A 3 ' 3 Fad < A )
~n _theory partly inm <he nangc o QuTslae asencles, agc wac *the

3w . . . 2 4 : el ;
cace with ZYSTemS where water wac rezelves vla welre and crlmarv/

gezoncary caoncls ooerated bv the s%tate. n *he sample svsten from

‘uningen, ‘jest Java, water was received via two secondary canals
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operated by the Irrigation Service, and by 4 tertiaries which
branched off from these secondaries. (ater flowed on a continuous
basis during the rainy s:ason.) The community, in turn, rotated
water between the upstream and dovnstream tertiaries on each of
the secondaries. Thus, in theory each tertiary obtained water once
in 6 days, on alternate turns. In this sample, water was opened
and closed to different parts of the system on different days--
both at the primary/secondary level by the Irrigation Service, and
at the tertiary level within the community confines.

A critical function must be performed in inter-comnunity and
community systems which employ acgjustabdle technologies. 3Specialists

and_other irrization personnel must have skills ang capacity pfe)

ma:e and enforce decisions wherec necessaryv recardins =g iustmenss

There are two elemen<s Neevuec

l—l

in the technolocies thsy are onerasines,

--(1) appropriate technical siills and (2) poli<ical-insztitut-
ional tac:ing anc support for secisionsc made. 4 gifficulzy <hat
frequently occurs in inzer-community svstems is tne

nologies olten are not op¢vratec as they saould. (e will) ciscuss

- - o - - - 3 ~ ~ -~
crls mavter further, later i «.~.5 ZharTer, when geallnl wWlih norms
. L. e ’ ~ - . . .
. LY o - <
anc lrngcenTlves whilen Znfluegnce paslerns oI water cigTr_tution. )

Cre mrotlem =hat ~romP2g ur n some SVYETEems, toTn nrisr arc
SuUZSECUENT =0 IRD, waT 1At of Sresifouwm Or Camcce <o r“rcﬂ'”"al or
,
0ther vpermenens teconnoloriecs, ‘nen Such brealicowmec occurred, =he
. Fal LI, 3 -— P . e - 4 3
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The examples that have been cited in the discussion so far
have been designed to illustrate some of the important interactions
between technology and orzanization in water distribution. In the
sub-section which follews, an effort will be mace to *ale a closer
look at variations and similarities in patternsof organizing

*

water distrivbution among sample IRS communities.

3. QOrganizational Aoproaches to ‘Jater Distribution.

a) Introduction. In this sub-section, the major focus will

be on organizational anproaches %o alstributing water--as categorized
Dy the manner in which water lowed throughout the irrization networks
which servicec sample communities prior to IRI. Dliscussion o <%he

ent whthin sysiems, and =he division of
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responsizilities For implementing water distribu<ion zas's Se*weer
cultivators, villace irrisation specialists zand officials, and
eNs” perconnel, will also te mentioned.

Zn the presentation which follows, <he “erm 'sample' communities

will refer to 17 pre-exissing saiple villaces studied where appro-

dietridbuiion practices similar o0 those found elsewvhere in 2ali,

‘2tz were Iincompletcly recoroed, ans (3) <he mountalr comm-
unlty ncar Cultabumi, lect Java, whisr was survered in the pre-sest
the questionalre and wnich has been relerred *u extensively

throushout tiis repors.
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An important question that most communities had to address

was that of what to do with cultivators who planted non-rice crops

(primarily polowijo) in their sawahs during the dry season. With

a few exceptions (ie. Bandar Gadang Jambak in West Sumatra), non-rice
areas were not left fallow during the dry season. Some communities
apparently <treated non-rice areas as a residual--to receive water
when it was in excess of the needs in the irrigated rice areas.

Most communities,however, appeared to have either expolicit or informal

procedures for allocating water to the polowiio crop areas, although

on z less frequent basis than to sawahs with standings rice.

One problem that cropped up in a number of sysitems was that
of what to do with padi gadu that was gelap (not sanctioned, or out
of turn). It was often extremely difficult to shut off water to
cultivators with a standing rice crop, even though planted out of
turn. In some systems, upsiream cultivators surreptitiously took
extra water ou*side of thelr ~orational zurns, to irrigate illegal
rice crops. 'hile many communities attempted to draw clear-cut
distinctions and to regulate areas permit<ed %o rice, others did not.
The latter ofter had fringe areas in the mid-lower por<ions of their
systems where 1% was left to cultivators (1) 2o decide whe<ther o
risk planting rice and taie the cnance of losing a crop if in-
sufficlent water would be available, or (2) to stick with less

risky polowiio crops which had lower wa*er needg.

[ 2]

-t will be useful to refer again tc desa raranganom, in

Luma jang, Zact Java, wh.ch was discuased earlier in the context of
its multi-seasor cycles of water rotation. Haranganom Lllustrates
the complexitles of dry ceasor procedures to regulate culsivazlion
in both rice and non-rice areasz. iaranganom had 5 mountain systems,

averaging 40 hectares in size, & of which recelved water from aprings
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and one from a river. In the river diversion system, where dry
season water avallability was substantially reduced, the gadu areas
were rotated among 3 blocks, each getting a turn once in three years.
In the four spring-fed systems, each of which consisted of two blocks,
gadu (rice) areas were alternated from one dry season to the next.

During the wet season)cultivators took water as they pleased,
but during the dry season they had to follow standards set by the
ulu-ulu. The regulations were discussed and established during a
rembug (full desa) meeting attended also by representatives from
the agricultural and irrigation services, prior to the onset of the
dry season. Decisions were made regarding which blocks could plant
rice and which had to stick with polowijo crops, and concerning the
timing of planting among golonfan groups. In addition, the rotational
schedules by which water would be allocated to the gadu areas and
the polowi in zreas che outlined. Usually these schedules specified
a rotational turn of once in 2-3 days for the gadu areas, and once
in 7 days for the polowijo.

If at the beginning of the dry season it appeared that the
water supply was sufficient, the ulu-ulu informed pgdi gadu culti-
vators of their right to plant without waiting their golongan turn
under the normal staggered planting procedures. The scheduled

wido cultivators would also be permitted to cultivate rice as
they wanted, with the understanding tha% when water rotation schedules
were Iintroduced, they would only receive water on thc basig of their

L lowijo allocative rights--once in 7 days. curing the pre-rotational

ct

phases, water would flow on u continuous basls., The responsibility
for Implementing zne distrivuslion of waster and ro:atlon schedules
was in the hands of the ulu-ulu and his assistants. The ulu-uly,

however, wac the Xer authority in superviscing lmplementation of waser
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distrivbution plans. Cultivators, however, were active in watching
over water that entered their plots, and in seeing that schedules
were followed.,

During the wet season in Karanganom, by contrast, meetings
regarding water distribution were 'incidental'. Sometimes they
involved a convening of the whole village--on other occasions the
ulu-ulu discussed general plans with cultivator groups assembled in
their fields. If insufficient water was available during the early
part of the ralny season, the ulu-ulu had the authority to intro-
duce water rotation schedules until sufficient water was in the

streams to switch to a continuous flow pattern of distribution.

d. Dry Season Organizational Approaches to Water Distribution.

In the discussions which follow regarding dry season water distrib-
ution approaches, the ‘'sample' IRS communities have been divided
into several categories. It should be remembered, however, that
the irrigation networks of most communities are more complicated
in their internal organizational make-up than these simple categories
might imply. For instance, irrigation systems whic utilize a
rotational form at one level, may switch to continuous flow at
another. VYice versa, those which allow water to flow continuously
throughout their canals may have informal ‘rotational' modes at
the fleld channel level by which cultivators pass water on down
the line. These categories, furthermore, do no< take-into account
inter-ct munity variations in typec of participation by various
actors involved in performing water disctributior tasks.

In the tabdle which follows, an atiempt hac been made to divide
'sample' IRS communitles according to the dominant organizational

approach used %o disiribute water during the ory seagon. Interest~

ingly, 257 of *he aamele locations Yot water flow continuoucly lor
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the duration of the dry season, while 70% practiced some form of

water rotation prior te IRS. The latter locations can be further

sub-divided into (1) those (20%) that rotated irrigation turns
between upstream and downstream aections within specific systems
or canal units, (2) those (10%) that allocated water turns to
different units in accordance with a multi-season cycle, and (3)
those (40%) that distridbuted water among distinct units on an
intermittent basis during a single season.

Table 15: Frequency Distritution of 'Sample' IRS* Communities

According *to Organizational Approach to Dry 3eason
Water Distribution Prior to IRS.

Type of Dry Season \ater Number of % of Sample
Distribution Approach Desa Desa
l. No Dry Season Irrigated
Cultivation. b 55
2., Continuous Flow
a. Regulated Flot Entrances 233 élSﬂg
b. Unregulated 2 10%
¢. Total Cont. Flow 5 25%
3. Rotational
a., Upstream--Downstream Eu) (20%;
b. Multi-Seasonal Cycle 2) (10%
¢. Inter-Unit (Periodic) (8) (LOw)
d. Total Rotational 14 720%)
L, Total 20 1004

* Includes also 3 substitute IRS :ommunities for which appropriate
data were avallable. See also ‘discussion in VII. %=, 3.(a.?.

The five communities which let water f{low continuously throughout

thelir netwokks during the dry season have been fur<her subdivided
according to the extent to whicn water entering the plozs of culiia

vatorc wac regulatec., Three communities wrich exercised falirly

tight control over <he flow of water <o plo*r also carefully

resulated the volume of water allocnzed throushout thelr irrigation
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networks, The confidence that these communities placed in the

'continuous flow' approach apparently was conditionsd sienificantly

by the level of water control possible through their existines tech-

nologies,

In the 400 hectare system from North Sumatra, cultivators
were able to plant rice in 100 hectares during the dry séason.
The remaining 300 hectares either lay fallow or else were under
polowijo crops. The head ulu-ulu supervised the water entering
three irrigation blocks in proportion to the land area served.
Each block consisted of two tertiaries. The block heads (or ulu-
ulu) managed~ne disiribution of water in their respective tertiaries
and quaternaries, down to and including entrances to cultivator
plots. Most cultivators had direct access %o tertiary or quaternary
channels, Prior to IRS> the local irrigation organization had begun
To put complete control of irrigation in the hands of the ulu-ulu,
Cipoletti type weirs were being installed on entrances to all

terminal channels, and were replacing the bamboo <ules used to

deliver water to plots. GZven prior to -RT, cul<iva<tors apparently

were not permitted to tamper with **: cipoletti devices, nor were

they allowed %o insert them deeper oy supplement shem wisn 2amboo

tubes pusned thyougn earther dvke walle, 1€ cultivators had

complaints, they could gubmit them %o the ulu-ulu or b thelr
kampong heads. They were belng dlscouraged, however, from taking
action on thelr own. Af<er IRC, the quaternary channels were
completed, rules <igntened, and <he ins:allazion of sipoletti welrs
in plot entrances to terraces accelerated.

Cf <he L€’ rectares in the zountain cysctem near Surapumi, 400
hectaree were under a gadu crop during the dry season when water

flowed on a continuous buels, The 2) major canals (& primaries and



