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PFRF A. The Framework of the Study 

i. Introduction
 

By 19Ei, the Government of Indonesia 
 (GOI) had
 

construCt.d and rehabilitated over 1,800 small-scale 
 (less
 

than 
 2,00)6o ha) irrigation projects throughout the country. 

These were called "Sederhana Projecti'. The GOI now refer to
 

these 
small scale projects as "Irigasi f.ecil". However
 

since "Sederhana" 
was the name of the project it will be
 

used here. Under this program, 885 projects assisted by the
 

United 
States Agency for International Development (USAID)
 

in the Sederhana 1 (1974-1979) and Sederhana II 
 (1979-1984)
 

programs, were completed 
by December, 1983 (IEC Report,
 

1963..
 

In 1987, the Directorate of Irrigation, Ministry of
 

Public Works; Directorate of Agriculture Area 
Development,
 

Ministry of Agriculture; 
 and Ministry of Home Affairs; and
 

'J*1b agreed that it would be valuable to survey a sample of
 

projects 
 that had been in operation for at least two years
 

to determine tneir impact on irrigated area, 
 the present
 

condition of tne works. 
 and other items of interest.
 

AcCordingly, USAID contracted with EXSA, Indonesian
an 


consulting 
firm, to survey a sample o+ 3"X of the projects
 

sponsored by USAID in 
the four provinces of West Java, North
 

nd West Sumatera, and South Sulawesi.
 



This Master opy and the "Project Profiles" (F'F's) for
 

each of the sample projects present the results of that
 

survey. This material has been reviewed by propincial and
 

local GOI officials and USAID. Where substantial question
 

have arisen the projects have been checked by EXSA along
 

with protincial and local officials and USAID, and all
 

correction have been incorportated in the final Master Copy
 

and PPs
 

The results of this study are presented in two forms.
 

First, in this Master Copy the methodology and an overview
 

of all thirty projects is presented along with a summary o
 

technical conclusions. Second, a Project Frofile (F'F') has
 

been prepared for each of tne ' sample projects. -UlI cn

data collected in the study is presented in the FPs so tnat
 

others may perform the:r own analysis i they wish. This
 

data is also entered on Apple Computer disks, and copies are
 

available, at cost of reproduction, with tne approval of the
 

U01.
 

In the following discussion, reference to tne Tables,
 

Figures, and Maps shown in each PP are presented under the
 

relevant headings.
 

- Ob ectlves ani Sco e of Work
 

rhe objectives of the study were essentially two
 

(1) To assess the performance of a sample of USAID
 

sponsored Sederhana projects in terms of
 

performance criteria discussed in Part B.
 

)t 



(2) To develop a cost-effective methodology for use 
in
 

planning new small-scale irrigation projects 
and
 

in monitoring 
 the per+ormance 
 of existing
 

projects.
 

The Scope of Work 
can be seen 
in the +Iuw chart of
 

Attachment A1. 
 The work 
was divided into essentially four
 

phases.
 

Phase I (PreParation)
 

The work carried Out in 
this phase covered selection of
 

locations, and secondary data collection from the Indonesian
 

Government 
and USAID-such as certificates from 
each sub

project, 
 contour maps of irrigation planning, 
 diagrams of
 

irrigation networks, 
 and climatic data. 
 In one V case 

(Libanten), 
where aerial photographs were availaole, the
 

result of 
the land survey technique were checked against the
 

photographs. 
 rhe land survey was accurate to within +/-
 5%.
 

in this phase survey permits +tor each project were 
obtained
 

trom the 601.
 

Pha~se 1I(Fi eld Sur-vey,, 

and
 

The field survey coverea the physical condition of 

irrigation works, land-use, the extent of irrigated ana non

irrigated land, co IIectian of socio-ecofrlonlc 

irCicuLturdl data from government otfices, and interviews
 

with farmers in the sub-project areas.
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Phase III (Ma20ing and Data Analysis)
 

In this phase irrigation networks, 
 land-use, and
 

irrigated land were mapped. 
 A topographical map of 
l:5,000
 

was used 
 as a base map. Also, data collected from
 

interviews. with 40-50 farmers 
in each project were compiled
 

and analyzed. Irrigation water requirements 
were also
 

analyzed.
 

Phase IV (RegQrting and Discussion)
 

The draft Master 
 Copy and PPs were revipwecd with
 

provincial 
and local GOI officials. 
 Field checks were made
 

and correctionS incorporated in the final 
Master- Copy and
 

Ps.
 

3. 	 Methodology
 

3,.1 	 Selection o+
 

The selected projects 
are shown in Attachments f2 and
 

A3. The selection process was random, 
subject to certain
 

conditions.
 

(1) 	 Projects 
 were selected 
 within pEovinces of
 

greatest interest 
to GOI in terms o; future small

scale irrigation projects. This 
 criterion
 

resLlted in 
 the selection of 
 West Java, South
 

Sulawesi, and North 
ana West Sumatera.
 



Attachment A.2 : 
OeecrLpcon o( ecis Sub-Project
 

Sub-rlc 
Yqa r pa. 

No. Oecrict No. Location Ovs i ned 

lrrfgated SI -_ S__i.
Area 79/80 80181 

A. NORTH SUMATERL 
I. DELI SEL.DAC 1. Kelahun Pinanu*) 530 

x A2. Pekan Dolok 625 x K11. TAPAMULI UTARA 3. SLeuharosuhar 
600 

x
4" SLgohl lutuha 196 
5. Luaban C&ol 

217 x x 

3. VEST SUIMATERA 
1. SOLOK 

6. Culuk Rantau 
416 

7. tender Kuok 525 XI. Cuguk Landuk 236 
19. Air Hanyuruk 

314 x10. latang Amaplu 191 
C- WEST JAVA 

. SERAC 
11. Harja Tani 

92 
xA12. Ra-ponam 

12513. Sindang Mandl 109 x.14CLlecung 
215 x X

II. 
1OCORI5. Cibancen 

326 x x A16. Clherang 
299

17. C~derum 150 x 
II. CIANJUR 28. Cipecir A 80 x19. Cunung Laucik so xe X 
IV. CARUT 

20. Cldahu 

N 

A 

x 

x 

Stu 

C 

.-.. 

A 

_ 

0. SOUTH SULAWESI 
I- OS 

21. L*4ng-leang*) 
709 x xIt- BAJVTALE.N 22. Karlu 1 "8 

23. Karlu 11 1824.. SLan& Log X 70 
x25. Siang Keke II ) 218 X 

26. SLang Log IV 450 x 
Z7. Kallmamang 1 726 

K
S11.BULu A9LB4A 28.. Salanl Tleng 358 x K29. Calung Lohe 961 x 

30. 8414ng 8.ej 668 
*) Proj.cc HPSZS (High Per(ormnce Sederhana ZrrtggtLon System)

CC) Status N NOW. C. Contlnuation. 1. Improvement 

x 
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(2) Within these 
provinces clusters of 
five to 
 ten
 

projects were selected to 
minimize transportation
 

costs and time spent between projects.
 

(3) 0 Projects 
were chosen that had 
 been officially
 

opened for at 
least two yearl.
 

(4) Availability 
of basic irrigation design maps 
 for
 

each project was required.
 

Together, the 
30 projects represent an approximately
 

10% of 
the total Sederhana Projectsin the 4 provinces.
 

* 
 Secondary Data Collection
 

Data from each sub-project were collected 
 both from
 

USAID and 
 the Indonesian 
Government 
 at provincial,
 

kabupaten, kecamatnri 
and kelurahan 
levels.
 

The material collected covered data on 
certificates 
 of
 
each project, contour maps of 
irrigation network planning 
on
 

a scale of 1 
 5,000, irrigation 
network diagrams,
 

Population 
 and farms, land-use, 
 kinds of crops and
 

production, Water User Association 
(P3A), data on 
irrigation
 

discharge, extent of 
irrigated land, 
climatic data and other
 
data supporting 
the research. 
 If climatic data 
 such as
 

rainfall, evaporation, 
percolation, etc. 
was not available 

on the location of the sub-projects, 
 the data was obtained
 

fr'om the nearest station.
 



. 3 Froject Survevs 

Three different kinds.of surveys were made 
 for each
 

project.
 

(a) Surve q+ the Lrri:gation Works 

The physical works from the weir to the tail of the
 
primary 
canals were inspected. 
 Their condition 
 and the
 

condition of 
the canal (good, fair, 
 poor) was recorded and
 

photographed and reported ;n the PPs.
 

(b) SUrvev of Irrigated !Aeasand Land-use
 

Beginning with the original design maps of 
the project,
 

lines perpendicular to the primary canal 
(rentis lines) 
were
 

drawn to the edge of 
the designed irrigated area (DIA) at 
a
 
distance of between 
lO) to 300 m, depending on the size 
of
 
the DIA of the project. (See Attachment A4). A minimum of
 
10 rentis lines were used 
 for each project. Distance
 

measurements 
were taken 
 along the rentis lines 
using a
 

Suunto compass.
 

The surveyors walked the entire length of 
each rentis
 
line observing and recording: 
 (a) the presence / absence'of
 

irrigation facilities; 
(b) crops being grown; and (c) fields
 
with and without irrigation. 
 Informal interviews were also
 

conducted with farmers along the rentis lines to 
 determine
 

If the area was irrigated in the wet season or 
not, and the
 

boundaries 
 uf the irrigated area. 
 A sample of 
the farmers
 
that have wet season irrigation was selected 
 for formal
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interviews, as explained below. 
 Fhe basic maps of irrigated
 

area and land-use in the PPs were obtained from these
 

observations and the interviews.
 

In certain large systems (in W. 
Sumatera) the irrigated
 

area was.so fragmented that the rentis line 
 survey method
 

would 
 not yield sufficiently accurate observations. In
 

these systems the closed polygon method was used. This
 

system consists simply in finding-the irrigated areas 
 and
 

mapping their peripheries.
 

It should 
be noted that these field 
survey methods,
 

designed to obtain accurate maps of actual 
irrigated area
 

(AIA) and land-use, are much more 
labor intensive than
 

simple surveys designed to 
estimate the proportions of AIA
 

and land-use 
 in an area. In the latter case, a random
 

sample of farmers within 
the DIA would suffice. However, it
 

was believed to be well 
worth while to go through the more
 

difficult mapping 
 process so that the irrigated and non

irrigated 
areas, and crop areas could be clearly defined and
 

seen for diagnostic purposes.
 

A subject for future studies to 
address is optimiZation
 

of these field surveys so that maps 
within reasonable
 

confidence intervals 
 can be obtained with minimal survey
 

work. 
 This subject is not addressed in this report.
 

However, as noted before, 
 tests against aerial photographs
 

and varying spacing, of the rentis lines 
 in the Cibanten
 

Project indicate the maps are within 
+ 5% error This may
 

bo too accurate, from a cost 
point of view, 
 for studies of
 

this nature.
 



(c) Farmer Survey 

A 	 sample of 40-5) farmers u selected at the head,
 

and tail of the ALA as defined by the irrigation
middle, 


map, both along the length and width of the the system.
 

These were systematic samples, mainly along the rentis
 

lines. While sample selection was not strictly random,
 

reason to believe a bias was introduced. The

there is no 


survey questionaire is shown in Appendix A. The original
 

a correlation matrix
data are presented in the PPs. Also, 


for this datais presented in each PP. All cells in the
 

(R = 0.o4) have
correlation matrix with value less than 0.20 


been omitted to highlight the more important correlations.
 

In all but a few of the projects, noted in the PPs, the
 

interviews were only with farmers who do have irrigation in
 

the wet season--i.e., with few exceptions, farmers without
 

irrigation were not interviewed. Neglect of farmers without
 

irrigation in the sample was clearly a mistake that should
 

be rectified in future studies. A sample of farmers without
 

Lrrigation would provide valuable information for the study
 

On crops, yields, ihcome, and the economic returns to
 

irrigation.
 

There is also a remote possibility that failure to
 

" terview farmers without irrigation could lead to
 

underestimation of ALA. However, it is believed that this
 

d nnot Occur here. The reason is because, when preparing
 

the map of irrigated area, farmers at the periphery of the
 

IT
 



ALA were asked if they had ever received irrigation. Thus
 

AlA was checked with farmers at the map-making stage.
 

Since the study was conducted in all the projects
 

during the months of February-April, 1964 when water
 

supplies are generally high, the wet season AIA can be
 

,assumed 
to be at, or near, its ma:imum. Precipitation
 

during this period in 1984 is assummed to be normal (the
 

data are not yet available). Therefore, there should be no
 

bias in estimating wet season ALA because of timing or
 

precipitation.
 

With two exceptions (Projects Kariu I and Biang Keke
 

(1), 
 which practise rotation between different areas in the
 

wet 
and dry seasons, all farmers who have irrigation in the
 

second and/or third 
season also have irrigation in the wet
 

leason. Thus the set of farmers with wet 
season irrigation
 

includes all farmers with irrigation at any time (with the
 

too exceptions, which were specifically studied to correct
 

this Possible error).
 

rhese considerations are important for understanding
 

Ome of the recall and subjective questions in the survey.
 

For example 

(a) A project may irrigate only a small part of the
 

IA, but 100% of farmers interviewed my be satisfied with 

the irrigation service. This is because only those farmers 

r"ceiving irrigations were interviewed. It would be absurd 

to ask a farmer without irrigation if he were satisfied with
 

the irrigation system. This "satisfaction" question, while
 



: (I) the reliability
nighly subjective, possibly indicates 


of delivery of irrigation water; (2) the quality of service
 

(3) the desire of
 
the farmers has historically 	received; 


farmers who have irrigation for improvements in the system;
 

or; (4) all of the above. 

(b) An irrigation system is dynamic, changing over 

at a pointwhile this study is only cross-sectional,
time, 


the dynamic

in time. In an attempt to capture some of 


study, recall questions were
changes in this cross-sectional 


asked of farmers about their pre-project irrigation and
 

While the responses may be questioned,
yields by seasons. 


to doubt the farmer's veracity
there is no particular reason 


their ability to recall the pre-project
to the best of 


status of irrigation and yields.
 

these recall
It is important to realize 	that since 


farmers with current wet
questions were asked of the set of 


season irrigation, it is unlikely that any farmers who had
 

were missed. Again, however,
irrigation before the project 

there is one exceptiontproject Cidahu, which experienced a 

W&Undv~tAnd Aal ft~i probI'w has 4u crN4fa siSnCA KCt OUI-Y. 

landslide. 1n ti -. ei- d y04e.. e 3:z- di:tz to 

amzt!8 Cre- this cv-.-2;. 

These two special study cases show the importance of 

having general background information for each project, 

o0tained from conversations with farmers and local
 

officials, prior to conducting detailed interviews so that
 

appropriate adaptations in the structure of the study can be
 

Made...
 



(c) The farmers were also asked about their yields
 

after the project. Actual yield measurements were not taken
 

;n this study since it is very difficult and time consuming,
 

and 
this 	is principly an irrigation study. However, 
 there
 

is no particular reason 
to doubt the accuracy of these yield
 

figures, to 
 the best of the farmer's ability 
 to estimate
 

their yields. In fact, 
 as noted in the conclusionsbelow,
 

the reported yield figuresappear to correspond quite closely
 

with 	official yield statistics.
 

The original 
 data has been repeatedly inspected for
 

errors, outlyers, and inconsistencies. 
However, in a set of
 

over 1200 observations, some mistakes undoubtly remain. 
 The
 

reader is urged 
to mark any problems detected and send 
 them
 

to EXSA for correction.
 

*.4 Irrigation Reqgirements
 

Basic data was gathered for each project on monthly
 

Precipitation and 
 other 
 climatological variables for 10 

years.,and presented in the PP. Pan evaporation data , was 

Used to make rough estimates of the irrigation water 

requirement in each project. No attempt has been made 
 to
 

measure 
 or estimate effective rainfall, 
 or actual
 

percolation 
 and transpiration/evaporation 
 losses. The
 

Lgures shown 
are based on 
generally used coefficients for
 

P4ddy in Indonesia. 
 Total rainfall 
has been used in the
 

Qtimates because all 
 the paddy fields are bunded and
 

therefore, 
all the rainfall is captured and held for
 

iritqation 
up to the level of the spillway on the bund
 



These are only estimates . Readers may wish to use this
 

data for their own estimations of irrigation requirements.
 

3.5 	 Organization and Management of Irrigation Systems
 

Without detailed and prolonged study it is extremely
 

difficult to understand how any system is organized and
 

managed. Interviews were conducted with farners, local
 

officials, and village leaders to attempt to understand the
 

organization and management of the systems. However, this
 

is highly subjective information . Irrigation management is
 

not a variable of great accuracy, or emphasis, in this
 

report. The intent throughout this study has been to
 

describe what is happening in these projects, with all but
 

the most obvious and technical answers as to why and how it
 

is happening beyond the present scope of work.
 

7.6 	 A Further Note on Samig Frocedure
 

An important statistical problem, which was not
 

sufficiently appreciated at the beginning of this study, is
 

the importance of a rigorously random sample of farmers with
 

respect to location in the DIA to define before and after
 

project changes in ALA. A systematic sample, if not very
 

carefully controlled, can yield biased results.
 

The reason is that any expansion of ALA due to the
 

Project is likely to occur on the periphery of the previous
 

ALA. If the proportion of farmers interviewed that are on
 

the Periphery of the old ALA is equal to the proportion of
 

the farmers benefiting from additional AIA, the estimate is
 



correct. However if the sample is biased toward, or away
 

from, farmers on 
the periphery then the additional ALA will
 

be over-, or under-, estimated.
 

For example, USAID recommended that samples be taken on
 

each rentis line as follows.
 

1. A sample on 
the outer right hand periphery of the
 

ALA.
 

2. A sample on 
the outer left hand periphery of the
 

ALA.
 

3. A sample in the middle of the ALA on 
 the rentis
 

line.
 

So long as the additional ALA occured toward the 
tail
 

of the system, not on 
 the sides of the system, thLs
 

systeinatic sample would yield 
accurate results. 
 If, however
 

the additional ALA occured through 
 widening, rather than
 

lengthening, 
 the system, this procedure could over-estimate
 

the increase in ALA, since 2 out of 3 samples would be onthe
 

ends of the rentis lines.
 

Analysis 
 of the data in 
 the PPs shows that,
 

fortunately, most of 
the samples are concentrated toward the
 

tail of the system, not 
along the width. Therefore, the
 

sample should not be biased due to 
the systematic sample
 

procedure.
 

In principle 
 the best way to sample is to over-lay a
 
numbered grid on 
 a map of 
the D[A (of, say, 2 ha cells) and
 

randomly sample 
the grid to locate sample farmers. Of
 

course 
given the home addresses o+ 
sample farmers, it would
 



not 
 be necessary to 
interview farmers 
on the 
 fields--but
 
rather, 
 in the evenings at 
their homes. 
 This would be the
quickest 
 and easiest 
 way to to 
 do surveillance--level
analysis of projects. 
 After this data is 
 analyzed, 
 then,
where 
necessary, 
another sample could be taken--stratified
 
by 
 irrigated and non-irrigated 
areas. 
 In projects 
where
more 
detailed 
diagnostic analysis is needed 
 for 
remedial
 
action, the field survey techniques discussed above would be
 
used to produce maps.
 

It is 
 recommended 
 that 
 in future
rigorously studies this
random 
sample, 
 and step Process, be 
 followed.

Where 
 the surveillance 
level 
 observations 
 (including

inspection 
 of works) 
 show 
either 
 that 
 a project 
 is
Performing 
very well 
or is non-operational 
no further survey

work 
 is needed. 
 The much more 
 labor-intensive 
mapping
 
orocess, 
 and second stratified sampling, would be used only
or 
projects requiring remidial 
action. 
 In the case of the

Present set of 
projects, 
for ex:ample, perhaps less 
than 50%
 
"Ould require the second stage.
 



PART B. Performance Criteria
 

j. 0bjectives of 
the Frogt and Performance 
Indicators
 

The Sederhana 
 Irrigation 
Project had three major
 

objectives :
 

(1) To upgrade 
and extend physical works of the
 

irrigation system-the weirs, primary and secondary
 

canals, outlets, and drop structures.
 

(2) To 
 provide reliable irrigation to farmers in 
 the
 

DIA, at 
least during the wet 
season.
 

(3) In so-far-as water is 
 available, 
 to provide
 

irrigation 
in the second and third 
seasons.
 

These 
 are the objectives of 
the Sederhana project 
 2er
 
Se. Of 
 course, the ultimate ggoal 
 to be served by these
 

oOjectives are 
increased agricultural production and 
 income
 

of rural peple.
 

The primary index of 
performance in 
this assessment 
is
 
the relationship between the actual 
irrigated 
area (AIA) in
 
the wet season (WS), as determined by the surveys, 
and the
 

DIA, - or the percentage : AIA/DIA (WS).
 

This percentage is computed both for AIA in 
 the wet
 
'leason only, and 
for the sum of 
AIA in all seasons (or the
 
irrigation 
 intensity). 
 The primary criterion for 
 project
 
effectiveness is AIA/DIA (WS). 
 Obviously, 
 a project that
 
Irrigates the 
same amount of 
land in two or 
more seasons 
is
 

:etter than 
one that irrigates in 
only one. 
 However, 
 WS
 



Irrigation has been chosen as the primary criterion to avoid
 

discriminating against projects that do not have second or
 

third season water supplies.
 

The AIA/DIA performance indicators are considered in
 

qssentially two dimensions 
 first, in terms of their
 

present state; second, in terms of the amount of change 

bsfore and after the project. Since there were no base line 

studies of the pre-project status of AIA, information on the
 

change in AIA depends on farmer's recall of whether they had
 

irrigation or not.
 

One the 
most difficult problems encountered in this
 

study was not, as expected, measuring AIA but, rather,
 

arriving at a 
 realistic definition of DIA. While 
the
 

certification papers 
provide the official DIA for each
 

project, 
 problems arise because in the planning and design 

stage of Sederhana projects, surveys are taken only at 2.5 m
 

intervals and there is inadequate land-use survey.
 

Therefore, the DIA may contain :
 

(t) 	 Settlement, roads, State forests, and other non

agricultural land, 
 some of which may have
 

developed since the original 
DIA 	survey.
 

(2) 	 Land with elevation above the irrigation systems,
 

ecpecially in undulating areas.
 

(3) 	 Land that has nut been cleared of trees and
 

shrubbery, or 
 otherwise prepared for irrigation

and, in some cases, rocky, sandy land 
not suitable
 

for paddy irrigation.
 

(4) Rubber plantations and other perennial crops that
 



do not need irrigation and which farmers do not
 

want to change to irrigated crops.
 

(5) 	 Many systems obtain a significant amount of their
 

water 
supply, not from the weir, but from drainage
 

from higher irrigation systems. On the other
 

hand, drainage from a project may irrigate land
 

outside their DIA, while they fail 
ti irrigate all
 

the land within their own DIA.
 

These complications are discussed in the relevant PPs.
 

For present purposes, the most important point is the
 

problem a
of defining "Project" where two different, or
 

inter-mixed, irrigation systems irrigate the 
same DIA. The
 

question is whether to include the AIA of the other 
system
 

in the DIA of the project or not. It has been decided to
 

subtract the AIA of 
the other system from the DIA of the
 

project. The reasons are : (a) the project should not be
 

penalized for failing to irrigate area 
 that is already
 

irrigated; 
 nor (b) should it be rewarded for AIA that it
 

does not irrigate-even though that 
area is included in the
 

Project DIA.
 

In certain projects, asi explained in the PPs, farmers
 

in the AIA of 
the other systems were not interviewed. The
 

interviews were restricted to farmers in 
the AIA of the
 

Project. This cause a
should.not significant problem, so
 

long 	as it is recognized.
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Nng-pO2petional and Problem Projects
 

In addition to the one project (Leuwi Bitung, West
 

Java) that was found to be non-operational and therefore
 

30, in the original survey
rejected from the sample of 


because the weir had been damaged, 4 of the 30 selected
 

also considered to be basically non-operational
projects are 


due to clearly identifiable flaws in m or structures.
 

These non-operational projects, and the causes, are listed
 

below.
 

(a) 	 B. Ampalu (W. Sumatera), 90% of the DIA is in an
 

established rubber plantation.
 

(b) 	 Siang Keke II (S. Sulawesi) has a severe shortage
 

of water supply at the weir, and rocky land that
 

has not been prepared for irrigation.
 

(c) 	 Kalamasang I (S. Sulawesi), same as (b) above
 

(d) 	 Balang Bassi (S. Sulawesi), a large rock blocks
 

the right bank canal, which supplies over 60% of
 

the DIA. This rock existed before the project and
 

was not removed, or avoided, in constructing the
 

canal. Also part of the canal appears to be higher
 

than the inlet .
 

In addition there are 3 cases that are not considered
 

non-operational, but have notable problems.
 

(e) 	 Pekan Dolok (W. Sumatera) is subject to heavy and
 

continuous sedimentation of sand in the canal.
 

Most of the DIA is irrigated from breaks in the
 

embankment of the river.
 



(M) Galung Lohe (S. 
 Sulawesi), 
 the left bank, which
 

supplies over 70% 
of the DIA, is not completed due 

to the .refusal of a land owner to permit
 

construction on 
his land.
 

(g) Cidahu (W. 
 Java) was damaged by a landslide after
 

the project was constructed. However, DIA has not
 

been adjusted h4g be6opnin this case. The damage ui _, 

corrected after the survey was carried out.
 

It is r'otable that of 
these 7 non-operational 
 and
 

problem cases, 
4 occur in S. Sulawesi. Similarly, in the 6.
 
adjusted DIA projects, 5 are 
in South Sulawesi. Differences
 

between provinces are discussed further below.
 



PART 	C. Summary of the Technical Finding
 

I. 	 Criteria
 

The effectiveness of the Sederhana Irrigation Project
 

is assessed in terms of the following criteria :
 

(I) 	 The condition of the physical works and canals.
 

(2) 	 The Actual Irrigated Area (AIA) in the wet
 

season (WS) as a percentage of the Designed
 

Irrigated Area (DIA) : AIA/DIA (WS).
 

(3) 	 The same for all seasons (AS) - i.e., the sum of
 

the wet; second and third seasons : AIA/DIA (AS).
 

(4) 	 Padi yields in the wet season and second seasons.
 

(5) 	 The change in the above three factors from before
 

the project (BP) to after the project (AP):
 

AP/BP.
 

Of these five criteria, the AIA/DIA (WS) ratio, and the
 

change in this ratio from before the project to after the
 

project, is considered to be the primary index of
 

Performance of irrigation system QeC se5. The AIA/DIA (AS)
 

ratio is of course more important, but it may be constrained
 

by non-availability of water in the second and third seasons.
 

2. 	 Results
 

Attachment C1 shows the projects, grouped by provinces,
 

by major variables consider in this study. Attachment C2
 

explains the columns in the table. It was found that there
 

are four basically non-operational projects, which are not
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-------------------------------------------------

- GLOSSARYArrACHMENT C2 

(please refer to Attachment CIl
 

Column # Description
 

The budget year in which work started on the
 
project e.g. 	 1979-1980' shown as 198) 

2 	 As defined in project reports (DIA - Designed
 
Irrigated Area, wet season)
 

3 	 An area in DIA irrigated not from the
 

,source
 

4 Column 2 minus column 3 

5 Actual Irrigated Area (AIA)Ocolumn 4 in wet 
season (WS) 

b Same as column 5, but for all season (AS) 
the sum of WS, second season [2s], and third 
season [3s] 

AlA (WS) AP(after project)/AIA(WS) BP (before 

project) 

~ Same as column 7 but for AS 

9 clear enought 

10) clear enoughi 

11 	 percentage of farmers who have irrigation (WS)
 
and are satisfied with the irrigation system
4,1a of. 

12 Adry gabah (unhulled rice) 0tolishei 'k W(x0. 6-ta #,c)
• £g cofl. 

13 	 change yield (yld) in WS between AP and BP 

15 	 same as column 13 but for 2s 

net income per household not coAirnlr out Of k9V.sk01Cl eflers16 

17 clear enough4
 

le income from other than farming
 

19 number of.villages in the DIA
 

.	 Ilnas'as 

26a 



Column # Description 

20 clear enought 

21 clear enough 

22 clear enoughi 

23 clear enough4 

24 clear enough# 

25 clear enough* 

26b
 



included in the average for the remaining 26 operational
 

projects. The average results for the five criteria listed
 

above are as follows (the numbers in parenthesis refer to
 

column numbers in Attachment CI).
 

I. 	 Eighty-six per cent of the physical structures
 

(9), and 60 of the canals (10), are in good
 

condition.
 

2. 	 The projects irrigate 72% of their DIA in the wet
 

season (5).
 

3. 	 The projects irrigate 142% of their DIA in all
 

seasons (6)**
 

4. 	 Padi yields (dry gabah; on the irrigated area)
 

averaged 4218 kg/ha in the wet season (12), and
 

3907 kg/ha in the second season (L4). This
 

compares with an all Indonesian average of wet
 

land rice of 5141 kg/ha under Bimas/Inmas and 3509
 

kg/ha without Eimas/Inmas
 

5. 	 The change in AIA/DIA from before the project to
 

after the project was 16% in the wet season (7)
 

and 43% for all seasons (8)
 

6. 	 The increase in yields before and after the
 

project is 26% in the wet season (13), and 17% in
 

the second season (15) over an average period of
 

four years (1).
 

** Note that this figure is - j', inflated by 
counting third season irrigation as a full season, for a
 
maximum potential irrigation intensity of 300%, while as it
 
should probably be counted as only one-half season, with a
 
Potential maximum of 250%).
 



Assessment
 

In order to 
assess these results it is necessary to
 

have some criteria of good performance. Also, simple
 

averages tend 
 to hide the important diversity of results
 

between projects and provinces. This section provides an
 

illustrative analysis of these considerations.
 

First Attachment C3 shows the rank 
 ordering of the
 

projects of Attachment C1 (excluding 
the non-operational
 

projects) in descending order by the AIA/DIA 
 (WS) ratio.
 

This 
 table orders all of Attachment C1 so that comparisons
 

can be made across the rows. 
 Attachment C4 showS the
 

results 
of a rather arbitary classification of performance
 

in terms of the 
 AIA/DIA (WS) criteria as "excellent" 

(>.89%); "good" (89%<75%); "fair" (75%<60%); and "poor" 

(<60%); for all 30 projects, by propinces . It is seen that 

about one-half of all the projects are in the excellent to 

good classes, with the other one-half fair to poor. The 

data on the provinces speak for themselves. However, it is
 

interesting to note 
that S. Sulawesi had the highest
 

frequency of both excellent and poor projects.
 

Technical Analysis
 

This section attempts to identify the 
 major problem
 

areas discovered 
in the SAS. The focus is naturally on the
 

IIpoor" and 
 "fair" projects, 
so that in 
the future these
 

Problems can be avoided and improvements made. The analysis
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Attachment C4. Frequency Distribution of Projects : ALAIDLA
 

(WS) 

EXCELLENT GOOD FAIR POOR TOTAL 
> 89% 89%:75% 75%<6o% 6<C0% 

W. JAVA 1 10% 2 20% 3 3o7% 4 40% 10 

W SUMA. 0 0% 2 40% 2 40% 1 20% 5 

N SUMA. 1 20% 3 60% 0 0o% 1 20% 5 

S SULA. 3 30% 2 20% 0 0% 5 50% 10 

TOTAL 5 17% 9 307% 5 17% 11 37% 30 

* % = percentage of Total of the province except for total. 



of problems here concentrates on observable, technical
 

factors that are verifiable. Problems of management, which
 
0 

was 	not specifically studied 
in the SAS, can be analyzed by
 

others as a residual factor, after the technical factors
 

have been acounted for.
 

Attachment C5 shows the same ordering of the projects
 

as Attachment C3 with a brief statement of 
the problem in
 

term of low to moderate :(l), or serious : (2), degrees. A
 

fuller statement is included in Appendix B and in the
 

project profiles.
 

Most of the problems occur mainly in the site selection
 

and project design stage. The major problems are
 

I. 	 Adverse physical conditions of land and/or water
 

supply beyond the control of project managers
 

that were not anticipated in selection of project
 

sites, or 
which occured after site selection and
 

designs were finished.
 

I. 	 Selection of unfavourable sites in terms of crops
 

systems and farmer-'s preferences. This leads to
 

attempts to irrigate non-irrigated crops, like
 

perennials, that the farmers do not want to
 

irrigate; or in one case (No lo), to divert water
 

from existing padi areas that are not in the DIA
 

to areas of non-irrigated crops within new DIA.
 



Attachment C5 

FREqUENCY OF MAJOR PROBLEMS
 

ijoJECT PROBLEM 
II 

.0KARIU II S SU2 

l7L.GAOL N SUn 

26 8.LOE.] S SUL 
446. LOSE S SUL I 
I CIHERANG w JAVA 

22 . LOE IV S SUL 

2 6. LEUTIK W JAVA 
IS P DOLOK N SUM I 
4 CIPETIR w JAVA 

16 SISUH;R-SUHAR N SUM 
23 ?. TIE-6 S SUL 
18 S BUTUH N SUM 
11 S.LANOUK W SUn 
13 6. RANTAU W SUM 1 

RAMPONES JAVA 
12 P.VUOK W Sun 
5 CIDERUN W JAVA I 
14A. MANYURUK W SUM 1 
&CILESUNG W JAVA 
3 CIDAHU W JAVA 1 
9 CIFANTEN W JAVA 
SZIKARIU 1 5SUL 2 2 
'51. LEANG (I) S SUL 2 
1K (PNA)5EI) N SUN 

-oS.IANDI W JAVA 
7 HARJATANI WJAVA 2 

30 OA.ANCPASI S SUL 
28 1.KEKE II I) S SUL" 2 2 
f? KALAMASAN6 S SUL 2 
27 9.ANPALU W SUM 2 

k IYPE 
I. ADVERSE PHYSICAL CNDITIONS 

II. DEFIC!ENT WATER SUPPLY 
III. CROP SY5SEMS AND F;RMERS PREFEECES 
IV. 'PE1F.:i4TItv OF ETISTING IRRIGATED AREA; 

':(. F4ESENR 

III 


I 


1 
1 
I 


2 

2 


NO CHANSE 

DESCRIPTION 
IV OTHER
 

2 

z 
2 

2
 
2 
2
 

2 

2 
2 
2 


.2 

2 
2 


2 
2 
2 
2 

2 
2 


2 


2 


? 


AP/BP 

EICESS DIVERSIONS UPSTREAM
 

LANDOWNER REFUSED PERMISSION FOR PART OF CANAL 

HISH RATES OF SEDIMENTATION 

PART OF DIA HISH 6ROUND AND NEW SETTLEMENTS 
I
 

1CANAL NOT YET FINISHED DUE TO A DEATH
 
PART OF 01 HIGH GROUND AND -MNUAL CROPS
 

•
 

SETTLEMENTS AND ANNUAL CROPS
 
LANDSLIOE;
 
FOREST AND SETTLEMENT
 
DEFICIENT WATER SUPPLY AND PO-R SOILS FOR PADI
 
FLUME IS 3R9KEN
 
C ANLS XOT COMPLETED
 
POOR DESIGN FROM PAOI TO ANNUAL CROPS
 
WATER SUPPLY DRIED UP FOR UNVNUWN REASON
 

2 CANal TOO HIGH FOR INLET AND ROCK IN CANAL 
POOR SOILS FOR PADDY, VERY ROCKY, HIGH CONVEYAMCE LOS 
FOREST AREA, DEFICIENT WATER SUFPLY, LARGE DIA 
RU IER FLANTATIGN
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111. Irrigation of areas in the DIA that were already
 

being well irrigated before the project. Thus,
 

of the 26 operational projects, wet season
 

irrigated area ancreased less than Ic0% in 21
 

projects, and less than I0% in 14 projects in all
 

seasons.
 

IV. 	 Related to III, above, there appears to be over

reliance on rehabilitating the existing physical
 

system, as contrasted to creating new and
 

different diversion and conveyance systems to
 

serve new areas. Existing systems tendv to
 

new 	areas often require
irrigate the same area; 


new and separate facilities.
 

V. 	 DIA may be designed at too large a scale for the
 

system and/or water supply. As shown in Appendix
 

C, this study indicates that the optimal size of
 

a sederhana system is below 700 ha DIA.
 



Appendix A Kuestioner Petani 

No. Kuestioner 

Sub Proyek
 

Propinsi 

Kabupa ten 

Kecamatan 

U e s a 

Pewawancara
 

Tdsiggal 

I. IDENTITAS PETANI 

1. N am a ..........
 

2. Umu r th 

3. Pendidikan SD/SMTP/SMTA 

4. Bisa membaca ya/tidak 

5. Bisa menulis ya/tidak
 

6. Luas petak yang dimiliki ..... ha 
7. Letak petak. - dari bendung m 

- dari saluran primer . m 
8. Jenis pemilikan lahan 

M'ucam peinilikan Ha Jumlah Irigasi atau
petak 
 tadah hujan
 

Milik sendiri
 

Sewa
 

Lugi iasil 

Li innya 

t'*u t. j I 

'.. I'eldap-arn potani per tahun 

.1. U.ri hasil pertanian Rp ...........
 
b. Uri buruh tani 
 Rp...........
 

C. Larl lainnya .......... Rp...........
 

Total Rp...........
 
) 'unLtcunny disajikan dalain 
 bagian ke III. 



II. POLA 'IANA* DAIN c'EIAS;." PETANI MEGGIAicAN AIR 

* euis 

x Z-

?:~sa 

tL~ZL~tU7..Jh 

Sebelun ada irigasi 

MT I I 

Jenis Mas 

anaan tumbuh 

C< th .. 

MT III 

Jenis Masa 

tananian tumbuh 

Sesudah ada 

MT I MT 

Jenis Masa Jenis 

tanaman tiu~tnmn 

iricasi 

Nasa 

tnu 

(.,.th .. 

MtT 

J nis 

aamn 

III 

Nasa 

t~ 

Pola .aar.n 

Fase Perttubhan 

Pencolahan na 

h'aktu Tinggi Waktu Tinggi Waktu Tinggi.
air air air 

(haril j (cm) (hari) (cm) (hari) (cm)

________I_________________ 
Waktu 

(har) 

TinggiL 
air 
(cm), 

Waktu 

(hai). 

Tinggi 
air 
(cm) 

Waktu 

(hari) 

Tingg 
air 
-(cm) 

- Penanamnn_____I___________ 

- Percmbuhan fI____ _________ 

- Pemuoukan r ___ tI_____ 
- Pemuoukan II J_ _ _ _I_ _ _ _ _ _ _ _ 

- Peiuou~an JIII ____I______________ 

- Pemata-can I____ _____1 

- Panen ___ 

_. ____ 

_____ 

___ 

____ 

____ 

____ 

_____ 

_____ 

____ 

____ 

- Prcuksj k/eta._________ 
-_________ 



IlL. UIAYA i*IO4DUKSI DAN PLNOAPATAN DARI IIASIL PERTANIAN 

Mustja t-'nam : I/IlI/IZ e)
 

Jenis tanaman yang diusahakan ..........
 

ILu,,s peL.Ak y.inj diusahakan .......... ha
 

A. 	 Nilais sewa tanah 0 Rp ...........
 

.. . .. .......... .
 

Sub. 	 Jwnlah Rp ...........
 
U. 	 Sarana pcoduksi dan lain-lain
 

1. 	 Sibit .... 	kg a Rp........... Rp ...........
 

2. 	 Pupuk buatan ":
 

Urea .... kg a Rp .	 Rp ...........
 

TSP .... kg a lp ............ Rp ...........
 

... .... kg a Rp . .......... Rp . ..........
 

3. 	 Pupuk organis .... kg a Rp............ Rp ...........
 

4. 	 Obat-obatan 
 .... 	 it a Rp. .......... Rp ...........
 

Sub. 	 Jurnlah Rp ...........
 
C. 	 Ten.ga Kerja 

P r o s a a TPria HOK 	 iyWanita Ternak 
 Biaya
 

1. Persiapan lahan 
 ...... lp .................. 


2. Persemaian 
 . ...... 
 ...... Rp............
 

3. Penanaman 
 ...... Rp ...........
 

4. PenyiangAn .... ...... ...... Rp . ..........
 
5. Petupukan 
 .......... 	 ...... P ...........
 

6. 'e-lyumprotan .... ...... ...... Rp ...........
 

7. Vcaaliluraan lain .... ...... 	 Rp ....... ..........
 

8. 	 '"uiu.I ..... Pp...........
 

Sub. 	Jwnlah .... ...... ...... Rp ...........
 

KCLuL.At&y.ai :
 

Ulv,'h to.saya kerja Pria Rp............/hari
 

Wimgajlip ........... /ac
U. 

Tertwk Up ............ /hari
 
JLu.L-',h A + a + C 
 Sp ............
 

Ir. 	 I'rqlukuL "ioultaljlu/stelah dikurangi bwon a) 

.. "................................. 4 NJ).......... Hp ............
 

.......................... .... . aipa .......... 
 ............
 

.................. 
 "..... a........p........ ..
a ... ............
 

Jwnla:h lip ...........
 

L .	 ItL i 'Lt-'nberuih per musim HP ...........
 
) Curut yung tidak perlu. 

http:KCLuL.At&y.ai


IV. INTILSI1'IFKASI PERTANIAN 

I. Keikutsertaan dalam program Bimas ya atau tidak, 

ya. dalam hal ..................................
 

2. Keikutsertaan dalam program Insus 
 ? ya atau tidak, 

ya, dalam hal .................................. 

3. Keikutsertaan dalam program penyuluhan 
 : ya atau tidak,
 

ya, dalam hal .........................................
 

4. luutuaran produksi : a. memasarkan sendiri 

b. memasarkan ke KUD
 

c. Lainnya. 

5. Keikutsertaan dalam organisasi P3 A : ya atau tidak, 

ya, dalam hal ...................................
 

6. Sistim pembagian air : a. setiap hari (tidak ada
 
aturan) 3 sekali 

b...... hari/minggu 

V. KARAKTERLSTIK ORGANISASI DESA
 

1. Kondisi organisasi Koperasi Unit Desa
 

2. Kondisi organisasi Persatuan Petani Pemakai Air
 

3. Kondisi program Bimbingan Masyarakat
 

4. Kondisi program Insus :
 

5. Kondisi program Penyuluhan
 

V1. 'I'ANU(aAPAN I'ETANI TERHADAP PROYEK 


