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Praface

This study was commissioned by the Techwnical Resaurces
Dffice of the Asia Bureau of USAID and contracted under Water
Mariagemerit Synthesis II (CID/AID-DAN-4127-C—-Q0-2086—-00). The
report includes a synthesis of feunr studies dorme by local
cansultants in four Asian courntries. Each study was done thraough
the country USAID missicor. The studies in Svi Larka, Nepal and
the Philippines were ccountry wide studies focussing primarily on
goverviment irrigation systems. The study in India was restricted
to goverrmmernt projects irn the State oF Maharashtra. A previously
prepared study for Pakistarn was also utilized.

The author wenld like to ;hank Leslie Small, Novrman Uphaff,
Mark Svendsern, Doug Merrey, L.S. Cabanilla, Tek Eahadur Shrestha,
R. T.M. Silva, Jagarmathrac R. Pawar, Johrn Dixcrn and Maynard
Hufschmidt for their helpful commernts on earlier drafts. Special
tharks goes to Robert Westgate who toaok the lead in puttiwvg
together the review of literature which is presented in the
appendix. The final content of the report is my responsibility
and does rnaot represent the views of USAID or Water Managemert

Synthesis I1.



INARDEQUATE MANAGEMENT AND DECLINING INFRASTRUCTURE:

THE CRITICAL RECURRING COST PROEBLEM FACING IRRIGATION IN ASIA

This report reviews the recurring costs situation for
iww;gatian in Asia. These are the costs associated with project
operation and maivternarnce (D&M) .1 RAs is well doccocumented in tne
literature many developing cauntries have reglected project 0O&M
which has resulted in a rapid deoreciation of past i1rripation
investments (Carruthers, 1981). Irrigation systems fail to
irrigate their plarmed or projected commarnd areas armd after a few
years parts of the systems no loviger function (Wade, 1379). The
prablem is that there are too few farmer or poverrment apercy
ircentives which foster investment of capital and human rescurces
iri 0&M and assure that irrigaticon projects cperate 'at a hipgh
level of performance over a long period of time. For example,
there is a lack of accourntability for (&M because of the weak
linkage between those praviding 0&M and tnose berefitting from
O&m.

"Coviceryr with 0O&M is rot a rew issue, and irndeed tnere

are precedents in provision of rescurces to sustain

O&m. The rew dimension is the apparent scale of the

prablem ard the likely trend. Uriease with the scale of
deficit cperating performance of 1rrigaticon schemes

l0peratior and mainterarnce i1nciudes the maviagement of water
supplies amd the upkeep of system facilities from the water
saurce to the farmers® fields. Recurrent costs mearn the cost of
aperaticrn and mairnterance of the irrigaticorn system. Operation
means the allocaticon and delivery of water supplies, 1ncluding
the marnagement of any storapge facilities, and handling of
drairnage rurnoff. Maintenance is the upkeep of 1rrigation and
drainage structures, embarkments, dams, ocutlets, and charmels and
the removal of si1lt and vegetation from canals and storage
facilities.
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stems from a variety of sources. With the World BRank

experiernce, some indications of the problem come from

observations and reports of field investipators at
appraisal, supervision anu completion phases. Tangible
eviderice of gereral need comes fraom the increasing

rumber of rehabilitation projects be:ing implemented in

countries as diverse as Mexico, Nepal and Indornesia

(Carruthers, 13981, p. 53).

To provide a good overview of the prablem of recurrent
costs, this report is divided into six major sections and an
appendix reviewing the literature. First is a discussican of the
conceptual water management maodel used in the stuay. Second is a
discussion of haow the water managemert model is applied to
operaticrn ard maintenance problems. Third, the water fee
ccellectian policies are summarized for the four study areas:

L ]
Nepal, Sri Lanka, India and the Philippines. Fourth, the four
countries are evaluated concerning their performance in dealing
with the problems of recurring irrigation costs. The ingividual
consulting reports, on which sectiorns three and four are based,
are of urneven quality but do provide a basis faor comparivig the
four countries. However, in terms of irripation fee ccllections
the record in Nepal and Sri Lanka is quite limited due to the
lack of experierce. For example, Sri Lanka had just recertly
launched a major effort to improve collecticons for irrigation O&M
and it was too early to draw any solid conclusion concerning this
effort. The India study was also limited by the fact that time

and fundirng restricted it ta the larpe central state of

Maha#ashtra.
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Fifth, the alternatives available for increasing investment
in 0&M are reviewed in the context of the four courntries studied.
Firnally, the criteria for setting water fees are suggested and
the problems asscciated with charging a url form fee across all

praojects are highlighted.

WATER MANAGEMENT MODEL

Orie of the praoblems asscciated with praviding adequate 0&M
is the absence of a whole system perception. There is a failure
to perceive the vital rnature of 0&M in the success of a project.
Corisequently, a conceptual model was adapted for this study which
takes a whaole system approach. It is based on a water maragement
model develaoped by Bowery and Huf§chm1dt (1384) wnich i1ncludes
thiree major components: (1) a management process invalving five
stages, (&) a water marnapement system with three elemerts and (3)
a set of linked activities ard tasks. Each camporent provides
different insights into water maragemert praoblems. For the
praoblem of recurring costs certain parts of the model will be of

particular importarce.

Marangement Prccess

In the first comporent water management is a process
including various stages starting with plarming arnd endinig with
agperation and mainternance (Figure 1). For this report the
primary corncern is the last stages of cperaticrn and mairtenarce
(0&Mm) . It is in these last stages that recurring costs are

important. Yet the difficulty invelved in praviding adequate Q&M
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is dependernt on the praject design and how well the praject is
constructed. A well desigrned and constructed project will
require much less effort in 0&M to achieve the same level aof
irrigation efficierncy than one which is poorly desigrned or
constructed.

As Carruthers (1981) paints cut, 0&M problems may even
start at the planming stage:

"Many problems with 0&M might be traced back to the project
plarming stage. In principle project appraisal examirnes the
technical, economic, financial, corganizational, managerial
and cperatiocrnal aspects of the plan. Each of these aspects
is not treated equally in relation to U&M and sufficient
disaggregated detail of working procecures is seldom
provided. The emphasis of appraisal reports is at present
mainly upon technical, ecorncomic and financial aspects af
prajects. Irdeed, it is also the techriical, ecariomic and
financial aspects of the initial works which receive most
consideration” (p. S6).

Ancther important characteristic of this mariagement process
is that the plarming arnd desigr work carn be more easily done at
the central offices lacated in the major cities such as New
Delhi, Barngkcok, and Dhaka. In contrast, the aperaticn and
maintenance of irrigation systems takes place in rural areas.
This mearns that the better educated and trained pecple wha prefer
to locate in the major cities are usually invalved in plarming
ard design. Yet in many cases, they do not get the local 1nput
S0 necessary to make the plans and designs fit local conditicons.
For aperatiorn and mainternarnce work, particularly mainterance, the

younger and less experierced pecple generally get the jab. They

have to live in the remote areas ard often spend a gaod bit of
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their time trying to get back to the majocr urban areas. Thus, in
gereral, the plans and desigrns are technically very well done but
do rot necessarily fit local conditions, while cperaticon and
maintenance are done in the local areas but do riot receive the
same atterntion and resources.

The same problem shows up in the budget. The plarming,
design and construction stages are well funded, ofter by donors,
while inadequate furds are allaocated for 0O&M. Wheri the
construction budget is cut to reduce project costs the impacts
these cuts will have on increasing future 0&M costs are usually
igriored.

This situation is complicated by the fact that in many Asian
courntries 0&M is dore

"by an organization whose primary furnction has been

constructicon. That is why few of the professicrnal staff con

a particular canal will have had much prior experience of

O&M. It is also why they are rnot especially interested in

D&M: because (a) the 0&M budget will he a tiny part of the

overall Irripgation Department budget, so its allccatiorn and

scrutiny will be given little attenmtiorn; (b)) professicrnal
reputation will be arichored firmly in construction; and
because (c) they will ternd to behave, while daing 0&M wark,

in the top-dowrn hierarchical conmtral mode appropriate for
constructiom but inappropriate for 0&M" (Wade 1985a, p. 7).

Firnally, cnce feasibility studies are campleted, project
plarmers ternd to lose interest ir evaluatian. This means that
project managers generally lack arn effective reporting or
monitaring system which could be used to suggest reeded changes
in-0&™, This lack of data, includirig who pets water and what

crops are produced, alsco makes it very difficult to set up a
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system for collecting water fees or charges. If a goverrmewnt
warits to callect water fees from farmers who receive irrigation
water from a projgect, then are basic requirement is ar accurate
information system which identifies those who actually receive

adequate irrigation water.

Water Maranemert System

The second facet of the model involves water mariagement as a
system which includes a set of facilities, implemertaticr tacls
and institutional and organizaticnal arrarngements which are used
to captuwre and deliver water to farmers (Figure &). The system
requires irputs of labor, materials, land ana maragemernt skills
which alorng with the irrigation facilities, imstitutions,
organizations and implementation tools are used to provide the
desired cutput of water. If the system is marnapged efficiently
water is delivered at the time and in the auantity which produces
optimum agricultural producticor with minimal adverse
enviraornmental effects.

In terms of the water management system the instituticnal
and organizational arrangements ard implementaticn tocls are just
as important as the pnysical parts of the irrigation system. The
rules and incerntives which govern the collection of irrigation
water charges and/cr the provision of farmer labor for system
mainternance are of central corcern for O&M. Fer example, can
institutions be desigined to direct the rent-seeking irncentives of
farmers towards the improvement of the wnaole irrigation system?

A related concerrn are the ircentives of the gaverrment agercy



FIGURE 2. Irrigation Management System with Inputs and Outputs
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to depict a system in the
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arrangementg: operating rules, -
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policing

Environmental and Natural System Qutputs or Effects

- Loss of habitat and forest and agricultural land
because of reservoir inundations

~ Upstream channel aggradation

— Downstream channel degradation and aggradation

- Sedimentation in reservoir, especially at upstream
end

- Loss of nutrients for flood plain agricultural
lands because of retention in reservoir

- Increase in water-borne diseas, e.q.,
schistosomiasis

- Waterlogging and salinity buildup from irrigation

Adapted from Bower and Hufschmidt (1984)
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Water for Irrigation
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production activity)
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and/ar farmer groups which are involved or should be invelved in
activities related to cperating and maivitaining the system and in
collecting fees. Implementation tools must include mecharism to
influerice the iricerntives of bureaucrats arnd system ocperators as
well as farmers. One possibility is to base system evalwuatimw
and staff promaticn on the guarntity and timing of water delivered

t> the erd of the carnal systemn.

Activities and Tasks

The third comporent of the water maviagement model involves a
sa2t of linked activities and tasks which are necessary for water
delivery. Water maragement is subdivided into specific steps
which goverrment agencies, farmer organizaticons or individual
farmers must perform if the desired cutputs are to be abtaired.
Ore can visualize a surface water irrigaticon system as beginwning
with a watershed from which water is collected in a storage
reservair (Figure 3). The water is then taken through carals and
delivered to farmers' fields. Finally, there is a system of
drairnage canals which drain of f excess water. With each of the
comporients of this simplified system activities and tasks are
required to assure effective delivery of water. For example, to
operate the canal system effectively rules arnd enforcement
procedures must be established to allocate water amorig different
parts of the system and dates must be set for water release and
shut—-cff. Incentives and assurarces reed to be desigried ta

elicit cooperative behavior fram farmers.



Figure 3.

Hater' Resources Management Activities and Tasks for a Surface Water Irrigation System
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OPERATION AND MAINTENANCE

The focus of this study is orm the last part of the watewr
maragement procgss: operation and mainternance (Q&M) (Figure 1).
In additiorn, watershed mariagement is left out sa that the
empnasis is on the last four major management activities:
reservoir, river or aguifer maragement, caral maniagement, farming
system management and draiwage system maragenent. The watershed
is excluded because to include it would require a more complex
analysis (Easter and Hufschmidt, 1985). However, the importarice
of the watershed iw irrigation is becamivg painfully evident as
reservairs silt up at alarming rates. For example, extreme
watershed deterioratiorn, above rur—-af-the-river irrigation
systems in countries such as Haiti, is the major cause of their
mainternarice problems.

The maodel has alsc beer simplified by leaving_ouﬁ any
specific relorence toa markets or transportation. This is another
key part of the "total® irrigatior system. Without adequate
transportation for products and inputs, and markets iv which ta
sell products, prices will rnot match expectaticons. The irncreased
output will greatly depress prices and the ret progect berefits
will be law. This mearis that the ability of farmers to pay far
water will be low and cwilecticors will be 1law. Thus provisions
must be made for adequate markets and transportation if the
irrigated farmers are to sell their increased production at
reasornable prices and inputs are to reach farmers at the

appropriate times. Dtherwise praject berefits shaould be reduced
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in the praogject evaluatiorn to reflect the lower level of berefits
that will be obtained in the project.

For analysis of irrigation problems it is importernt to be
able to link the arnalytical framework to the specific orablems
(Figure 4). Heve the irrigaticn problem is shown as being due tea
deficiercies in cperaticrn and/or maintenance. These deficiencies

are identified by exawining the specific activities arnd task

invalved with operating and maintaining the system. These
various activities and tasks are examined to determine which
element of the marnagement system is imadeguate (facilities,
institutional and organizaticonal arrangements, or implemerntaticon
tools). Should the emphasis be orn building rew or improved
institutions o should it be cn altering the implemerntaticn tocls
c both? The first job is to make a list of problems or issues
which are related to recuwrring costs of irrigation (Table 1),

For each problem, the activities or tasks involved and the
implications for facilities, inmstituticons, mrganizatians and
implementatiocrn tools must be specified. This, however, is rnot arn
easy task since problems involved with recurring caosts of
irrigation tend to be interrelated. For example, iradeguate
maintenance and lack of farmer participation causes ivefficient
water deliveries. In turn inefficient deliveries discourage
payment of fees which will reduce funds available for mainterance
(Philippine Report, p. 328). Thus ore must try to deal with a
whale set of problems. For example, abtairning farmer

participaticn in projgect mainterarnce is going to be difficult



FIGURE 4. Linkages of Irrigation Problems to Operation and Maintenance
and the Irrigation Management System
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TABLE 1. Issues Associated with the Reoccurring Costs and O & M

of Irrigatinn Projects by Country, 1984

Country

ISSUE | Nepal Sri Lanka Philippines Maharashtra
| (India)
|
|

A. Institutional and Organizational Arrangements |
]
1. Link between fees and funds allocated for O & M { No After 1984 In communal No
| projects
| .
2. High priority for efficient water use | No Starting Yes Yes
| 1978-79
|
2. High priority given to maintenance | No changing improving improving
|
2. High priority given to fee collection | No Starting Yes Yes
| 1983-84
!
3. Encourage high farmer participation I No Yes Starting 1976 No
!
3. Good communication among farmers and irrigation officials | No No With active WO N.C.
|
. 4. Uncertain water and land rights | N.C. N.C. No No
|
5. Adequate organization for fee collection and O § M | No No Yes Yes
|
5. Clear responsibility for 0 & M | No No improving YesZ/
|
|
B, Facilities and Ipputs I
|
1. New projects take resources away fran O & M | Yes N.C. Ve N.C.
!
1. Adequate funds and trained staff for O & M I No No No N.C.
|
2. Adegquate project design and/or construction { No No No No
[
]
C. Implementation Tools |
|
1. Adequate data on area irrigated and crops grown by farm | No No Most cases N.C.
[
2. Penalties for ron-payment of fees | not starting 1984 Yes Yes
- | enforced
|
2. Incentive for high rates of collection | No No Yes No
|
3. Penalties on those not maintaining the project | No No In communal Same
|

N.C. = Not clear fram couniry reports.

nin is considering a shift in its program to emphas
Management wing of the lrrigation Deportment has O

ize O & M and de-emphasize new construction.
& M responsibility for medium and large scale systems above the outlet.

projects

b
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unless there is some assurarce that all farmers will contribute.
In additicon, rules may have to be developed so that water carn be
delivered effectively to farmers before they are goivg to be
willivg to pay fees which carn be used for maintenarce. They may
also have to be showrn that these furnds will be used to imprave
and maintain the systam (accourtability) befare they are willing
to pay water charges. Firally, if farmers are expected to take
aver a goverrment irrigation system and do the 0&M themselwves,
they may require it to be in good conditicon (Philippine Repor4,
p. 40). Therefore, a system may have to be rehabilitated ar
plans made for rehabilitation before farmers are willing to take
cover the 0&M.

These interrelated problems are Just part of the syndrome of
anarchy which grows cut of and is reinforced by a lack aof
corfidence on both sides.

"The farmers' lack the confiderice that if they refrain

from taking water wut of turn (Ffrom stealing it,

breaking the structures, brribing the officials) they

will rnoretheless get water on time. The officials, for

their part, lack the confiderce that if they do worgk

conscienticusly to get the water on time, farmers will
refraiv from rule-breaking. It is a '‘syndrome' in that

the behavior of each party to the relationship now

tends to confirm the riegative expectaticns held by the

cther, Each is the other’s headache.

"Breaking this sywdrome has to be done primarily from

the movervment side, by means «f a sustaired

demonstration of the ability to deliver reliable ard

expected amcurnts of water if the farmers do rncot

interfere. Our questicon then is: haw carn public

officials assure farmers that if they restrain their

taking of irrigatiocn water, they will get the expected
amourits?
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"Part of the arnswer is to be found in the physical

design of the system, to make the deperderce of farmers

on irrigaticon officials less ecritical. e« v« Anncather

part of the answer is to be found in the design of the

irrigaticn marnagement organization" (Wade 198Sa,

p. S-6€).

Wade goes on to argue that the irrigaticon associaticrs of
Japan, Taiwan arnd South Korea are an effective way to organize
irrigation mariagement. This form of crganization which is a
watershed-based parastatal (1) emphasizes 0&M as cpposed to
construction, (8) relates water fee collections to O&M
expenditures and staff performance, (3) ercocurages coordination
amcnig different agencies involved in irrigaticn, and (4) fosters
cammumnication amcng irrigation officials and farmers. Orn the
physical desigrn side, smaller cperating urits possibly
established by installirg break—point reservoirs, would make the

farmers less deperdent or the performance of irrigationm

afficials.

WATER FEE COLLECTIONS IN THE FOUR COUNTRIES

A1l four areas included in this study have had a different
experience with establishing and collecting water fees. Nepal
and 5ri Lanka have had cornsiderable difficulty in collecting
encugh in water fees ta just cover the cost of collectiorn. As
pointed cut by Bowern and Yourng the transacticon costs .rmvalved in
callecting irrigation fee carn be substantial. For Epgypt they
estimated the costs would rarge fraoam a little less tharn %1 to

aver $7 per acre depending on the type of water fee imposed.
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Maharashtra and the Philippivies have beewn relatively more
suceessful in collecting fees. Water charges collected in
Maharashtra rarge from 70 to 11€ percent of the 0&M expenses
during 1979-84 while in the Philippines irrigaticorn fees ard
equipment rental fees covered from 37 to 53 percent of the
Natiornal Irrigatiorn Agency’s (NIA) budget during 1378-82
(Maharashtra Report, p. 33 and Philippires Report, p.18). For
Maharashtra the percentage of 0&M covered has declired while in
the Philippirnes there is ro particular trend. Differences in
callecticon are due to the pricrity given to fee cxllectiors, the
crganization of the aéency collecting the fees, the irncertives
involved, the level of communication with farmers, the
information available orn who gets irrigation water, the level of
irrigation service and the peralties cr sarncticon imposed for

rion—payment.

Philippires
Because of financial constraints the Philippirne goverrment

has had arn active program to impraove water fee collecticons. The
basic goverrment policy is that “NIA shenld charge fees that are
Just sufficient to defray cost of aperating and maintaining the
systems plus repaying the construction costs within SO years
without interest. Thus pump systems which entail higner &M
costs charge higher fees" (The Philippire Repaort, p. &1 and &4).
However, the policy in naticrnal systems appears to have been
aimed at coverirng only local D&M costs (covrrespondernce with Mark

Sverndsen).
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To help meet this objective and to account fer inflaticn
aover time, starting in 1975, NIA tied water fees to a given
quantity of rice. Thus as the support price of rice is ircreased
the water fee is alsa raised. However, as the Philippire Report
points out, the price of rice has rot kept up with imflaticon and
the water fee has declirved in real terms sirnce 1976. F iz
example, the real value of irrigaticon fees for wet season gravity
systems dropped from 120 pescos per ha in 1376 ta anly 80 pesas
per ha in 1984.2 Given the naticnal policy the problem facing
NIA is how to cover increasing 0&M casts by raising water fees
aver time without causing seriocus farmer complainss %hd
cxllection problems. The current water fees emphasize farmersg!?
capacity to pay rather then repayment of 0&M ccosts.

Four gereral fee levels are used ir gaverrment projects
providing water for rice irwigafion. There are rates for wet and
dry season irrigation and for pump and surface (gravity)
irrigation. For gravity systems water fees are & cavarns of rice
per ha in the wet seasocrn and 3 cavans of rice per ha in the dry
seasor. < The one excepticon is the Upper Pampariga River
Impravemert Irrigation System where 2.5 and 3.5 cavans ~f rice
per ha are charged for the wet and dry seasons. The higher fees
cculd be due to the cost related to the reservoir or to a greater

management irnput.

2The bankrcte rate, Navember 1984, was 12.5 pescos per U.S.
dallar.

3Cavan is S50 kg.
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The pumping rates are mcore variable and appear to vary by
0&M cost. For example, the farmers served by the Salarna and
Barnga pumps are charged 8 cavarns of rice per ha during the wet
seasun and 1& cavans in the dry seasar. In the Lipmarnon—Cabusac
Pump Irrigaticorn Systems the charge is 6 cavans per ha for both
Seasorns.

In systems serving other crops the rates are alsc different.
For orops such as sugarcane, barnarma and other arnrnual crops,
except in hacienda Luisita, Tarlac where 29, 000 pescos per year is
charged for irrigation of &,000 ha (14.5 pescos per ha), 5 cavarns
of ;ice per ha per year is charged in gravity systems and 8
cavans irn pump systems. Almost all of these paymernts are made in
cash equivalerit based or the Naticrnal Foods Authority rice
suppart price and are collected twice a yearry, ornce after each
season (Philippirne Report, p. 20 and 35).

Iri gerneral there is suppose to be some cornsultaticr with
farmers corncerviing proposed rate changes. This is, in paﬁt,
because of the gereral guidelires wh.ch NIA cernsiders in setting

fees. The fees should:

1) be withir the farmer’'s capacity ta pay.

(2) rat impair the incerntive to use water.

(3) not include charges for the repayment costs of power,
reforestation, roads and flood cortrol in multi-purpose
projects. ‘

The communal systems, which are entirely under farmer

cantral, charge an average of 1 cavan of rice per ha per season.



15
These fees are used ta pay for the amortizatior of constructicon
and rehabilitation casts of NIA. Farmer-members of communal
systems carn elect to nay their irrigaticrn fees inm labor used for
cleaning camals.

The Philippirne study cornsidered a rnumber of factewss which
might iwfluerce collection efficiency in their sambole of
irrigation systems. Ir gereral they found that the small and
medium—sized systems had higher collecticon efficiercy tharm those
with service areas of 5,000 ha and abave, and riew svstems ar
newly rehabilitated systems had higher cocllection efficierncy than
old urrehabilitated systems. Small-scale farmers arnd upstream
farmers had lower rates of paymert tharn large farmers and
mid-stream or tail-reach farmers. The collection efficiercy for
the éample systems rarnged fraom &7 percent in one pump system to

100 percent in a cammural gravity system.

The goverrment's policy on water charges has changed cver
time. Befare 1970 the water charge was Rs S per acre in most
echemes but 1n same schemes the rate was as law as half a rupee.?
Evernn with these laoaw rates collecticons were less than & percent.
From 1970 to 1977 the collection of water fees of any form was
virtually abarndoned. During the early 1280s, riew fees of Rs 30

per acre for cropping intenmsity cver 150 percert and Rs 20 per

acre for intensity less than 150 percent were introduced for

4The bavknote rate, November 1384, was 26.5 rupees per U.S.
dallar.
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irrigoted rice land. Again, collections were insignificamt and
they were replaced by the currernt U&M recovery rate.

The riew water charge policy is that farmers in all the ma jor
irrigation systems should pay Rs 100 per acre of paddy land per
year. In the first year of implementatiorn, 1984, Tarmers were
regquired to pay only 590 percent of the estimated 0&M cost of Rs
200 per acre. The O&M collectiorns were credited to a special 0O&r
furid ir each scheme arnd were available for anrmual 0&M. The 0&M
work i1s to be plarnned in consultatiom with farmers in each
scheme. Ir the first year of operaticn the goverrnment matched
the farmers®' Rs 100 per acre contributicr. The contributicn by
farmers for D&M is supposed to be progressively increased by 20
percent each year so that at the erd of the fifth vyear the entire
sum of Rs 200 per acre will be paid by farmers. The goverrment®s
contribution to the special 0&M fund wot spent in the year
received will be returred to the gereral reverue fund at the end
of the vyear. There car be ro carry ovewiof this conmtribution
fraom year teo year (Sri Larka Report, p. 63-64).

The amounts collected up to October 15, 1384 were only above
& percent in seven of the severnteern districts. Ornly Polormorawa
District with 22 percert and Marmer District with 93 percent had
rates over 13 percent. The Mahaweli projgect had collecticon rates
ranging from 13 percent to 57 percent. Although these
collections are higher than the less than & percent crllections
found before 1984, it is too early to tell how effesctive the riew

program will be. However, these ircreases im water fee
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collect.ons will be difficult to continue if there is a general
farmer zttitude that water is a gift fram the goverrnment (Sri

Lanka Report, p. S57).

Maharashtra (Irndia)

The primary Maharashtra goverrment cobjective for callecting
water charges is to obtain revernue to cover the cost of 0&M arnd
to provide a 1 percent return to the goverrment to caver project
depreciation costs. Althcugh Maharashtra has beer doing better
in this regard than the other areas studied, it has rot vet
reached this aobjective. Rart of the reasaor for this shor'fall is
that the goverrment sets water fees for a 10 year periad. Thus
the present fees have beer constant sirvice 1975 for all surface
water irrigation systems. With the real value of fees dropping,
total collections camnat keep up with O&M.

The water charges are levied or the basis of the area of
differernt crops irrigated in any year. The water fees for
surface irrigaticorn rarnge from Rs SO per ha for kharif (wet)
seasan craps ta Rs 750 per ha for sugarcane and plarmtation
cwops.s In between rates include Rs 75 per ha for rabi (dry)
season crops and Rs 150 per ha for many hot season crops. Cotton
and groundrut, in the hot season, have rates ranging from Rs 200
to 400 per ha while pre-seascon watering is anly Rs 20 to 75 per
ha (Maharashtra Report, Table 4.3, p. 18). Thus charges are

varied by crop and seascorn based mainly on crop irrigation

S5The barkricte rate, November 1284, was 15 rupees per U.S.
dallar.
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requirements, the amount of rainfall likely to cccur during the
seascon and average gross income from the corop.
The Maharashtra State Irrigation Commissicr has prescribed
three principles for determining water fees or charges.
(1) The total recoveries through water charges sheould be
equal to o greater thanm the arnual cos¢ irncurred by
the state in proviaing the water,

(2) The water charge for a crop should be related to the
ability to pay from crop returns.

(3 The water charge should riat be set at a level which
would leave arny of the irrigation potential urutilized.

The water fees for surface irrigation =n food and nor—cash
crops are set roughly egual to 6 percent of the average yearly
gross income from these ecraps. In the case of cash crops the
charge is set at about 1& percent of the average gross income
(Maharashtra Report, p. 17).

I addition to the water fees, farmers are required to pay
extra charpges for the Employmewt Guararitee Scheme and faor
educat ionm. These fees are imposed by the state goverviment and
are in the proportion of 1 percent and 10 percent =f the water
fees, respectively. The paymernts for these charges are made to
the Reveriue Department when thev collect the land reverue taxes
orn the larnd cwred by the farmers. This is in contrast to the
water fees which are ccollected by the Irrigaticon Department.

I the sample fraom the Maharashtra study, 58 percent of the
farmers in mincr irrigaticn systems paid their water fees while

&4 and €7 percernt paid them ir medium and major systems. The
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water fees collected were 66, 62 and B89 percent of the D&M cuosts
ivv the minor, medium and major irrigaticon systems, respectively.

The study found the follawing factors importanmt in
successful efforts tao callect water fees:

(1) Goverrment sarnctions apainst farmers whao do not pay
their water fees at the time of their arnrual
application for irrigation water.

(2) Fires fcr rorn-payment of water fees by a fixed date.

(3) Good irrigaticon service.

(4) Goowd communicaticon amorng ivrigatiorn officials and
farmers (Maharashtra Report, p. S5).

Nepal

The gereral responsibility for collecting water charges has
beeri shifted from the District Larnd Reveriue Office tao the
individual irrigatiorn offices. The Department of Agriculture is
alsz invalved in collecting water charges particularly iwn
tubewell projects.

For medium and large scale irrigationm projects there are no
criteria for setting the level of water charpges. Gererally the
water charges are fixed on a flat basis by an individual project
board cr the Department of Irrigaticon, Hydralogy and Metecralogy
with appraval by the Mirnistry of Finance. Thus the water charge
for the Narayani, Kankai and Morarng—-Sumsari projects 1s Rs 100
per ha per crop while it is Rs 60 in the Jhan), Marusmara,

Chitwan and Patharaiya projects. 6 Higher water charpes are

EThe bankrnote rate, November 1984, was 18 rupees per U.S.
dallar.
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assessed in the large progects as compared to medium—sized
praojects. Chitwan is the one exception as it is a large projgect
with a lower fee. Pumping prajects tend to have charpges based on
hours and caost of pumping. The Narayarii pump with an 80 cusec
discharge has charges of Rs 100 per ha per seascr for all crops
except sugarcane. The Farm Irrigation and Water Utilization
Division (FIWUD) which marmage graundwater irrigation projects
charges Rs 16 per hour. Irn artesian wells operated by FIWUD the
charges are based on discharge levels. These charges range fraom
Rs 1 to Rs 4 per hour (Nepal Report, p. 23-30).

In Bara district the communal iveigaticon systems are
charging an armual fee of Rs 46 per ha for irrigaticn. In times
of emergercy a fund is also raised to support the repair waork.

The nercent of 0&M costs cavered by water fees collected in
the sample projgects rarges from less therm 1| percent irn the Harikai
and Marusmara projects to almost 19 percent in the Jharijh
progect. Rmorg these projects the medium-sized projects covered
a higher proportiorn of D&M costs tharn did the large projects
(Nepal Report, p. 53). The low rate of cost recovery 1s
primarily the result of the inability to collect =stablished fees
particularly for the wet seasor. Mary farmers seem willirng to
pay for dry season irrigation but rot for wet seasaorn irrigaticr.
They argue that in the wet seascr they have traditionally grown a

rice croap without any projects.
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0O&M PROEBLEMS IN THE FOUR COUNTRIES

The prablems or issues asscciated with recurring costs of
irrigaticon projects can be grouped into three gereral categories
taken fraom Figure 2. These three categories imclude: (1)
instituticmal and ocrganizaticnal arrvangements, (2) facilities arnd
inputs, and (3) implementaticn toals. They correspond to the
elemerts of the mamagemert system plus the resource inﬁuts rieeded
for system O&M. The largest rumber of issues are in the
institutiornal and cocrganizatioral arrangements category while the
smallest wnumber is under facilities and inputs. This lends
support to the praoposition that institutiornal and corganizational
arrangements have rict beeri adequately cansidered and in same
cases have been ignored in plarming irrigation projects.

For example, the Nepal study reports that the Energy.
Commissicorn Chairman criticized those developing water projects
fcr having "the errornecus view that a praoject is completed arnce
construction has ended." The report goes on to say “"that there
has beern a failure in public sector projects to ensure that
mecharnisms ... reguiring legal and instituticonal reform ... are
created for the farm management of water distributicon and for the
collection of recessary project aperatiornal resources from the
beneficiaries" (p. 35). Howe awnd Dixorn (1383) found that
"Mainternarnce is often dore poorly because the difficulty of

crganizing effective maintenance programs is likely tao be

e
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uriderestimated by both donor and recipient countries" (p.
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Thus, the reed for instituticornal and organizaticral arrangements

may e the least urderstocd aspects of 0&M.

Instituticonal anmd Orpanizaticnal Arrarnements

In the fouwr countries studied emphasis was an goverrinernt
cperated systems particularly larger systems. Ornly in the
Philippires study was tnere a good mix of small-scale ano
cammunal irrigation systems included iv the sample of orojects.
Because of their importance in goverrment projects, a goead
starting point for evaluating 0&M is to cornsider ivstituticmal
and orgarnizational guestions. Do the countries’ instituticonal
arrarngements establish those important linkages ard ivicentives
for a high level of 0&M?

(1) Link betweers water fees collected ard the amcournt spent
o 0O&M.

To make this link, fees collected fram farmers for O&M
should be used to fimarnce improvements on their irrigation
progject. Iri 1384 Sri Larka made an important instituticnal
charge to do just that by setting up 0&M accounts for each ma e
irrigation system (Table 1). In additior farmers are supposed to
actually help determine how these 0&M furds are teo be used in
their prajects. The farmer corntributions to the funds can be
carried over from one year to the riext while the government
comtributions carrnct. [t is too early to determire how this

incentive will woork.
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"The successful collection of 0&M deperds to a larpe

extent orn the interest taken by the collectors and the

supervisary work done by the oroject coordinator

appointed for that purpose to each irrigation project.

The senicr level officers in the districts of Marnmer

and Kilinochehi have devoted considerable time to

exnlaining the 0&M programme to farmers and wirnming

their cozperatior to secure caollecticonms" (Sri Lanka

Report, p. &67-69).

Their 1984 collection rates were 53 and 15 percernt, respectively,
which ranked them orne and three ir collecticns amowng the 17
districts (Sri Lanka Repart, p. €8).

In the Philippine case NIA has had respornsibility for
collecting water fees anmd 0&M for many years. However, until
recently the central pgoverrment has provided supplemental furds
for O&M which reduced the pressure on NIA to collect fees and
praovide quality 0&M. With supplemental furds wno loriger available
NIA has had stranmg irecentives to provide better service, so they
can collect more fees, and to transfer 0&M respornsibilities tao
water user organizaticons (WUO). This transter af more
responsibility to WUO for both Q&M and fee collecticn seems to
provide an impartarnt feedback lirnk. The WUO have arn incerntive to
reach higher ecollection levels since they aobtaim boruses for
achieving certain collection performarce levels (Philippire
Report, p. 37). Irn additiorn, they have an irncentive to pravide
adeguate 0O&M. If adequate 0&M is wot provided irrigation service
will declivie and fees will be more difficult to callect.

Nepal and India do riot have any direct link betweer fees

collected amd funds spent ar 0&M. Yet in 1976 the Irrigation
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Departmert in Maharashtra, India, was given respornsibility for
collecting water fees. This mearis that the mariagement wirng of
the Irrigatiorn Department is resparnsible for both cnllecting fees
and providing 0&M. Thus the Irrigatior Lepartment would have an
incentive to pravide adequate 0&M, that of making fee collectian
easier.

As EBottrall (1984, p. 4) poimts out iv his review of a paper
on Mediterrarearn irripation schemes that accountability of
management for praviding adequate services is the key
requirement. It "is rxt the fact that key decisicns are taken by
water users' representatives or by cthers, ror is it some
indeperndently fostered ‘cocperative spirit’; it is the need for
the managers (whoever they may be) to provide a sati;factory
service to their clients in order to ersure a sufficiernt
financial returrn to cover those service cmsts'. Able (197&) alsao
found that accountability of water managers to the irrigataors was
arn important reason for the efficient cperaticon of Taiwan’s
irrigaticn prajects.

) Priority given to efficient water use, maintenarnce and
water fee collections.

These issues are all very closely related and arise from the
lack of gaverrment recogriiticr of the 1mportarnce of water use
erfficiency and O&M praoblems. Oncea water rescurces and 0&M are
given hinoh priority the recessary corganizational andg

adiministrative charnges are more easily made so that an effective
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0&M program can be implemernted. However, this is rnot an easy
task.

The Philippirnes has made progress by focusing on
arganizing and training farmers to do more O&M. Yet the
Philippine study suggests that there could be some problems with
the budget pricrities within O&M. "The bulk of O0&M experditures
of NIA have beer on salaries and wapes of persarrel most of whom
are not dirvectly invalved iv 0&M" (Philippirne Reoport, p. 49-46).
However, the lack of supplemental funds from the certral
gavernment has irncreased the pricrity NIA is giving te fee
collections and mainternarnce.

In Sri Larka the goverrment has given irrigation, water use
efficiercy and O&M high pricrity arnd has recogrized scome of the
aerganizational problems (Sri Lanka Report, p. 33). The important
quescion is whether cr riot the riew palicy thrust can be
implemernted and the organizaticral problems resolved. hNepal is
still in the positiorn of rot giving efficiernt water use, 0&M or
water fee collectiocn a high priority. This acts as a sericus
canstraint on efforts to improve implemerntaticrn of irrigation
projects. Irrigation service remains poor, rescurces forr 0&M are
limited and farmers do rot pay water fees.

In Maharashtra, due toc the relative scarcity of water,
irrigaticon development has had a hioh pricrity sirnce
irndependence. Ever impraved water use was giver high priority
durirng the 1970s. This does rot mean that ocperatiorn and

mainterance expernditures have matched requirements. The existing



efforts to improve water use do rot seem to be sufficient tao
bring abaut all the desired charges. However, in the case of rew
projects separate provisions have beern made for D&M (Maharashtra
Report, p. 23).

The state has a well established cerntralized bureaucracy
which dces ktoth the D&M arnd collects water charpes. Collections
were 70 percent in 1380-81 and 83 percent in 1981-8& which is
good compared to Nepal and Sri Lanska (Maharashtra Rencrt, p. 16).
In additicrn, experditures for 0&M in the sample of major and
medium irrigaticon systems were Rs 261 and =10 per hectare,
respectively (Maharashtra Report, p. S6).

(3) Farmer participaticr and pemmuricaticrn betweer farmers
and _irrigation officials.

Obtairing farmer participation all the way from project
plarming to mainterarce is riew a key strategy being tried in a
rnumber of Asjian countriecs. This car be an effective way of
building links among the farming system, canal system and
reservoir management seygments of an 1rrigatiocn project, and in
impraving communicaticons betweer farmers and irrigation officials
(Figure 2). 8tarting in 1976 the Philippirnes has made the most
concerted effort to increase farmer participation of the four
countries studied. Their program carn be seer as ore example
which should be considered by other countries. However, in the
large Philippine gaverrment operated systems without WUD,

communication is not very good. In the sample system havivig the
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lowest collection efficiency farmers complained that they had rat
been visited by the irrigation officials during the past twe crop
seasans (Philippine Report, p. 40).

A good example of farmer participaticrn and accourntability is
fournd in the goverrment-assisted communal prajects of the
Philippirnes. "Where water user organizaticons are responsible for
repaymernt of a portion of the govermment's construction costs,
farmers have sometimes shown a keen interest in assuring that the
use of itsms such as fuel fer jeeps is limited to direct support
of the conmstruction activities. They have alsa sometimes exerted
pressure to eliminate the constructicon of structures which they
see as unimportant" (Small, et al., 1986, pp. 33-34).

The Irrigation Department in Maharashtra has relied cn a
centralized cperation of their irrigation systems. There are no
formal WUD but a few informal WUO are active in maintaining field
charrels. The main communicaticorn between farmers and the
Irrigation Departmernt seems to be through the Canal Advisory
Committees. /7 Carnal inspectors are the only irrigation officials
which mast farmers have any corntact with.

Inn the Nepal repaort the rieed for farmer participation is
spelled out but the stratecyv has rot been effectively
implemerted. In most goverrment-tuilt irrigaticon systems there

is no effective cammurnicaticon betweer the farmers and the

’The committee includes the executive engirneer as chairman,
cne representative from each of the follaowing: the Agricultural
Departmert, the Reveruwe Departmert ard the sugar factories, and
two members from each of the following: lacal irrigators and
local members of the Legislative Assembly or Legislative Courcil.
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irrigation officials particularly regarding mainternarnce of the
tertiary networks (Nepal Report, p. 9).

Sri Larka will reed to impreove cammunications and farmer
invalvement if the riew strategy of impraving O&M and collecting
fees from farmers is to be effective. Without more farmer
invalvement it will be difficult to charge farmer behavioral
patterns of rnot paying for water which exists in most government

irrigation schemes.

"Sirice the emphasis had beer arn the design and

constructicn of the major irrigaticon schemes and the
settling of as large a rumber =f farm families as

possible, very little atterticrn was paid to the paosition
of the farmer himself as the privcipal agent of
agricultural praoduction. His participatiorn was rot

sought for and his perceptions were rct solicited and

giveri due recogwiticrn in mariaging schemes. The role of
the afficials, particularly the officials =f the

Irrigation Department, were all impartant. Very often

the relaticrnship betweer the farmers and the offFicial
hierarchy in an irrigaticorn scheme was ore of confrontatian
rather thar collaboraticorm. The officials invariably blamed
the farmers for excesssive use of water, water piracy,
failure to observe cultivation calerndars amd ever willful
damage to irrigation structures during times of water
scarcity. The farmers orn the octher hand blamed the
xfficials for rnot supplying guarntities of water orn their
farms at the times they most warnted it, due to inefficiercy,
lack of interest, etc.

"There was hardly an emphasis arn the managemevnt of the
irrigation system as a whole and orn the need for

cantirnucus effort at cperating and maintaining the

scheme at cptimum levels of efficiency. After some

years when ar irrigation system was begirming tao

malfurcticr the remedy was to ask for further investments in
rehabilitating the scheme o parts of the scheme as may seem
recessary. Orice such rehabilitaticor was dorne, the
mainternance of the system cortinued to be well below the
required standards. The farmers were not erncouranged to
participate in any of these matters" (Sri Larka Report,

p. S3-24).
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They are now trying to change this situaticon. However, this
will require a behavioral change for both the ivrigation
officials and the farmers. The formatiors of WUD is still in its
infancy. The most progress has beer made in the Gal Oya system.
Uphaoff finds:

"encouragement in the fact that a situaticrm as urmpromising

as Gal Oya .... was changed rather remarkably in just a few

years, including changes in the Irrigatiocn Department that
canstitute arn important degree of ‘bureaucratic
reaorientation.’? A ‘learning process’ approach is rat
guaranteed to succeed, but cur experierice with this approach
suggests that it can lead to behavicocral changes and improved
performance not only as the part of ‘the public' but alsa

with ‘the public’ service" (1985, p. 46).

The key to these productive charges was the catalysts o
institutional crganizers who had appropriate training, pniloscophy
and suppart (Uphoff, 1985). In contrast the Mirnipe Water
Management Experimert appears to have last some of its earlier
moment um. There is a pcolicy commitment to building WUO but its
implementation will take contirued support and resources (Sri
Larnka Report, p. 162-£3).

Achieving effective farmer participatiorn is not easy and
will likely vary from community to commurnity. What works in one
place may not work elsewhere. However, for farmer participation
tc be effective three levels must be involved:

(1) The mationeal policy level where the participatory

approach is made legitimate.

() The agercy level where goverrment officials must
develop a close working relationship with farmers.
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(3) The villape level where villagers organize to solve
lacal problems and become more :rivalved in
implementating "their" irrigation project.

Obstacles to participation car be fourd at all three levels.
At the rnational level participati=sn mearns recogrnizing the rieeds
of pa2cople whose opinions are usually rot sought. At the agercy
level participatiocrn means decentralizing decisions —— makirng and
sharing control over resocurces. Agericy pecple rneed to become
erablers aof local acticon. Fimally, at the village l=zvel
paﬁticipation invalves developing water user ocrgarnizaticons (WUO)
and leadership while preverting the more powerful agroups from
dominating the WUO. In the case of Gal Oya the institutional
wrrganizers seem to have brought about charges in the second two
levels wornce the decision tao erncourage farmer participation was
made at the first level.

However, as Hunt points out, establishirg WUD based orn the
communal or cammunity irrigation experierce requires the transfer
of rights as well as duties. "WUD members canrct reascrably be
expected to do the work plamned for them for free. There has ta
be some reward for doing the dirty work., Two kinds of payment
seem acceptable -- a wage for the tabor involved in mainternance
or local corntral over much of the process, especially cortrel
over water. Probably the mast effective reward is contreol ever
water.

"IF¥ my analysis of irrigaticon communities is sound, then

there are at least three reasaons why the WUD are nrcot

wiorkirg. The first is that there is rno comporent of policy
recogriizing that there are systematic corrmecticns among the
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varicous tasks to be performed. The second cornsideraticn 1s
the social and aorganizaticnal cantext i which tie WUD fiwds
itself. Irrigation communities, it will be remembered, form
a single line of authority up to the headgate of the systemn.
Rights and duties fcrm an unbroker, chairn from top to bottom.
In the bureaucratic comtext this condition usually does rot
apply. Third, the benefits which are an ivntegral part of
the irrigation community are simply rnot mernticored for these
Wuo. It seems obvicus that WUD will not praduce bottom—up
leaders and the farmers will rot do the dirty work without
access to sufficient rewards. The prirvrcipal reward to be
gathered from the whole process is real contral over a
predictable delivery of water. Ard this irncentive, for sao I
believe it to be, will be difficult to achieve withaout the
farmers themselves having strong contral over the
distribution of the water" (Hunt, 1985, p. 30-31).

(4) Urcertain water arnd lard rights.

The institutional arrangemernts involving lamd and water
rights play a key role in determining the irrigaticor incertives.
For example, security of land ternure arnd water rights is
important for farmers if they are to invest in impraoving the
irrigatior system. In some cases private cwrership will be
necessary to obtaiw the desired iricentives but in others
commuriity cwnership may work best. Irn fact some community
cwrership of irrigation facilities is being tried as a way to
improve 0O&M, Whether these efforts will be successful depernds on
the community’s experierce i1in praoviding public goods as well as
the gereral condition of the facilities. Techriical assistarce
may be rnecessary to help farmers in maintaining the system. In
addition, goverrnment irnvestment may be rieeded to make major
repairs and fu deal with damage caused by major flaods. However,
wheri the system is in good canditicor and farmers have corntrol

aver local management and urnderstarnd the mainterarnce
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regquirements, there is a good charce that they will maintain
"their irrigation system. "

The individual country studies did rot adequately address
this guestian. However, water rights in goverrnment pragects
appear to be more urncertair irn Nepal and Sri Larnka than thev do
in the Philippives and Maharashtra. For example, 1in many of the
irrigation projgects in Sri Lanka there iz a sigwificant amount of
illegal irrigatiaor. Farmers illegally cccupy pavernment larnd awnd
use irrigation water. Since they are illegal their lards are rot
registered ard, therefore, they are rcot charged for 0&M oo cther
fees. The farmers legally usivnig the water feel that this ic
unfair and that the illepal users shaould have te pay the 0&M fee
sivice they use 1rrigation water.

() Organizaticyn and resporsibility for fee collecticr and
O&mM.

Ivi O&M, as well as fee collecticn, ore is dealing with a
prablem of implementation (Figure 1). Gernerally little or no
time is spernt plarning the important implemerntaticon tasks for
operation and maivtenarce. In-aadition, few plarmers ask haw the
government should organize to collect water fees and what progject
desigrn charnges might make it easier to collect fees.

I terms of orgarnization, ore rieeds to krow if a sympathetic
agerncy or agencies will be in charpge of Q&M and fee collecticons.
Does this agercy have good maragement and adequate resources to
get the job done? Finally, will the agevicy be able to abtain

cocperation from the various other sectors invalved, such as the
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Department of Agriculture? R 'na' to any one of these quest ions
suggests that recuwrrent costs will contirve to be a problem and
the cost of collecting fees will be high.

Bath Nepal and Sri Lanka still face crganizaticoral problems
while the Philippines is makirng progress in dealing with these
prablems as NIA gives more respomsibility to WUO. Ivi Nepal,
arganizational problems even allow mainternarce work to be
delayed by contracting procedures. Sri Lanka created the
irrigation management division with a specific goal of efficient
O&m. Yet callecticns and 0&M depernd orm acticns taken at the
district and progect 1mvel where changes have beer mivimal. Thus
responsibility for 0&M is still fFragmerted.

For Maharashtra the centralized approach ta collecting fees
and providing 0&M seems to have worked relatively well. The
Irrigaticn Department seems to be fairly well corganized and
committed to providing irrigation water and collecting fees.
Because of the high priaority givern tao irrigation within the
state, the Irrigatior Department has the rescurces to do the Jcb.
However, 1t is rnot clear whether these rescurces are beirig used
efficiently and if actians are being effectively coordivated with
ather departments such as agriculture. The urnderutilizaticorn of
irrigation potential would suggest there are some problems.
"Almost 65 percent of the irrigaticon potential remaired unused

during the year 1982-83" (Maharashtra Report, p. 11).



Facilities armd Iviputs

Twa of the three prablems or issues which are included urder
thig heading relate tu adequate financial rescurces (Tablz 1).
Boath are corcerned with the basic questicrn of providing more
resources for 0&M.

(1) New projgects and_their impact on rescurces available

foor O&M _arnd the rieed for adequate furdivmg ard trairirng
of staff.

It is guite clear from the case studies and the review of
literature that the rescurces committed to D&M are rnot adeqguate.
This has caused furdirng agencies ard host goverrnmerts such as Sri
Larka to try to pget farmers ta pay mare of the costs of
irrigaticon. Whether irncreased collections fraom farmers can help
reduce the financial corstraint orm 0&M will deperd ori the arswers
to the gquestiors raised above. There is a significaﬂt gap
betweeri imposing water charges arnd collecting them. Of the faur
areas studied, only irm Maharashtra and the Philippines did fees
cxllected come close to cavering 0&M costs.

Aricther -alterrative is to spernd less on riew projgects and
devote the funds to 0&M. The Natiomal Irrigaticorn Admivistration
(NIR) in the Philippires is considering a shift in its programs
to emphasize 0&M and reduce rew coanstructice (Philippine Study,

p. 1€). The Nepal study suggests tha* rew prajects are putting a
real strain on the courmtry's ability to operate and mairntain
existing projects. The best staff are used on the rew progects

while inadequate and pocarly traired staff are left to perfarm 0&M
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o existing progects. "The targets for irrigation develapmert
have irncreased cover the years resulting in a steady decrease in
the budgetary allocation for regular and recurrent expenditures"
(Nepal Report, p. 28).

In Pakistan over ter years ago, the Pravirncial Irrigation
Departments (PIDs) begarn to shift emphasis fram constructicr of
new irrigaticon facilities to rehabilitaticorn and improving water
management orn lands already irripated. However, this has
invaolved an effort to increase cropping intensity which has
required the PIDs ta increase water flows through the system.
The impact has beern higher than rcrmal mainterance and repair
costs due toa the added strain on the system. Thus the shift has

rnot necessarily improved 0O&M (Develaspment Alternatives, 1984,

() Project design and/cr constructicarn.

The primary facility question involved with Q&M is the
adequacy of progect design and/or canstruct ion. Howe arnd Dixor
(ri.d.) point out that desigrn failures “"commit the future te
difficult o impassible pragrams of operaticn, mainterarnce arnd
replacement” (p. 9). They alsa suggest that "the most commorn
failure during construction is poor guality of materials used and
faulty praocedures. These saddle the future with hioh mainternarce
and poor or unreliable cutput" (p. 9).

Iarm Rule (1984) finds that:

"from an coperator’s point of view a desigrner would be given
three priorities - simplicity, ease of access ard longevity
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++e. Most dams, particularly in Africa, are in remote areas
and emphasis must be given ta the maximum of mainterarnce
beirng handled by cri~site staff ar ocssibly a madular
approach whereby a faculty or damaged item may be remcved
and dispatched for repair, iw both cases avoiding the use of
scarce and expernsive contractors on site. Ease of access
would appear cbvicus but too aftew the ernd comstruction
results in cramped corditions for inspection, mainteriarce
and repair. It is understood that finarcial pressures
dictate cost savings but this policy can result in overly
expensive recuwrrent mainternarce and is, therefore, shorg
sighted" (p. ).

He goes on to suggest that when buildivig a dam the resident
engineers usually have at their disposal contracteors and
equipmernt for the constructicr. Eut they do riot fully prepare
for the normal mainternarice prablems which will arise after the

equipment is gare. "Wherever mairterarnce aids are built into a

).
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site they ar= seldom used in the crigival installaticons" (p.
Thus he recommernds that, despite possible delays, any mainterance
aid shaould be tested urder rormal mainterarce cornditicons before

the cortractors leave "i.e. without the use of any canstructiom

-

equipmert, to ensure that it will dao the work intended" (p. 3).

Carruthers (1981) argues that:

"Vital comporents of projects may be missing. For
example, drains, or even field charmels, may ncot be
included ir desigris. Technically poor desipgns
accur all tao frequently...although in priviciple
arnly the unforeseen defects should survive
technical scrutiny in the appraisal process.
Desigrns may follow traditicnal practice, even
though key comporents of the system have radically
shifted. Far example, caral cleosure pericds fer
mainterance may rieglect riew short-duration crops
with quite different irrigatier requirements to
traditional long-duratiorn ereaps. Local pressure to
pravide water during closure pericd nay then result
in reduced mainterarice standards” (p. 98).
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Thus irnadeguate facilities carn act as a constraint to both
adequate 0&M and fee collectiorns. A first step in corvrecting the
recurring cost problems may have to be rehabilitaticon of pozrly
desigred facilities so that water deliveries are improved. Fawr
example, in the Philippine study rew systems and rnewly
rehabilitated systems had an averape ccllection efficierncy of 77
percent as compared to 38 percent for old systems.

Inadequate project design and conmstructicon will be a more
serious praoblem when little or ro infovrmation from farmers
concerning local conditions is used during project plariming and
implemerntatior.

"One example of the corseguernces of igrnoring laocal

technical input is the case of a major irrigation supply

canal rnortn of the town of Selc in Central Java. thern the

Ministry of Public Works and foreign consultants publicized

the interded location of the camal, local leaders told them

that the proposed route was unstable and that a canal would
guickly rupture and wash cut in that loeaticr. Nevetheless,
the carnal was built and within six months ruptured in
several places due to expansion of the soil. It had to be

relaccated" (Howe and Dixern, n.d., p. 18).

Thus by irnvalving WUD in more ivrigaticon decisions the
Philippirnes is taking an important step to reduce the
apportunities for improper project comstructieon and design.

Still there are examples in all four countries where improaper
design and construction have made C&M very difficult and
rehabilitation necessary. T illustrate, in the larpe irrigaticon .

systems of Nepal there is inadequate provision of draimage and

water contral structures. There are alsoc cases where secondary
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canals were converted to tertiary carals arnd where pipe outlets

are idle due to poor location (Nepal Report, p. 37).

Implementaticorn Toals

A very limited rarige of taols has beer used to implement
project 0&M amd to collect water fees. The gereral approach has
beert to use direct poverrment action for 0&M on the main and
lateral caral systems and assume that farmers will take care of
the smaller charmels (Figure 3). In collecting fees pernalties
have beeri the major ircentive used. Eut the problem shouwld be
approached by asking how might incentives be changed to achieve
the desired results, i.e. high rates of collecticr. Peralties
are anly orne way «f charging ircentives. Aricther alterrative
might be ta impraove servires e t;ansfev cwriership of systems ta
farmers. Still arwther pxssibility would be to tie the salaries
of the project persorrel ta the percentage of fees collected. If
vheir service proved to be inadequate they would have a hard time
collecting fees and their salaries would be low (see Abel, 1976,
for a discussion of how this worked in Taiwar).

It will be difficult to achieve improvemerts i 0&M without
doing somethivig about ircertives. Gererally farmers have strong
rent-seeking ircentives to capture as much water as possible and
avoid payirng water fees. There is nothirng magic abeut collecting
irrigation fees. Either ore makes the recessary plans and
investments to do it or the coast of collecticon will exceed
callections as it rearly does in both Sri Lanka and Nepal. As

Hotes (1964) pointed out, "most feasibilities have paid little or
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na attenmtion ta development of realistic 0&M plans and

organization let alone plarn for collecting water fees"* (p. 7).

(1) Information concerning area 1vrigated and crops growr.

Ore critical requirement is an information system which 1s
up—to—date concerning the area and crops irrigated by farm.

"The margin of error used to measure caral performance 1s

cammonly so large that one must be wary of any statements

about actual performarnce, or capacity utilization ... Since,
ever with a good capacity, large canal facilities ... are
amongst the most complex of public enterprises ta marape, it
may be presumed that the abserice of reliable performarnce
data is an impertant reascorn for poor perfoarmance (Wade,
1985b, p. &).

The irrigaticn agency rneeds to kricw who gets irrigaticon
water. Goverrment cannot expect farmers to pay very much for a
service they da rict receive. Pakistan fourmd this cut in the Sind
after they shifted to a flat rate system of water charges where
the fee was assessed on thae entire land holding of the farmer
irrespective of whether or rict the lard was cultivated or
irrigated. In 1380 they had to return to the ald water charge
system based on acreage irrigated, matured and harvested. A
gereral land tax should be used to pay for irrigation cnly whnen
ore does rniot krnow whao receives water. Wherr such information is
lacking the best that carn be dore is to charge some low level

land, product or inmput tax. This cculd be justified orn the basis

that even those who do not receive water are better «off because

*Urderline added.
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of the generally higher econcmic activity and employment created
by irrigation in the area.

The British, running irrigation systems in India during the
early 1900s, understood very well the rieed for good records
cancerniné wha irrigated how many acres of varicous croos
(Development Alternatives, 1984, p. 15-17). They developed
excellent information systems in Irdia. However, many of these
systems have rict beer kept up—to-date anmd lack of information 1s
now a comstraint to impraving fee collecticns in parts of the
Indian subcarntirent. Maharashtra seems to be aw exceptior as
they have maintaired certralized contral and are tryivg to
improve their information system (Maharashtra Report, p. &2).
Pakistar has alsg maintaired its centralired system of
information and contraol which has allawed them to mairtain high
rates of collection iv the Punjab arnd the Sird. Hzxwever, ore
must view reports of successful fee collections with same
caution. They may riot irclude a2 sizeable urreported acreage of
irrigated land for which farmers were not charged (Wade, 1985h),

Lack of 1nformation is a particular problem in Nepal arnd Sri
lLarika (Nepal Report, p. &8). Their irnadeauate informatiorn
systems are a caonstraint to efforts to obtain high cxllecticrn
rates. For example, 1n Sri Larnka callecticon of 0&M fees 15 based
o & specification register for each irrigation system prepared
under the supervision of the Goverrment Agent of the district.
The register is supposed two give the rname of tne legal allcttee

and ternant cultivators, the extert of their paddy holdings in the
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scheme and their loecation (Sri Larnka Repart, p. 61). However,
the register is out of date and fails to identify accurately
thase who receive water and as discussed above does not include
any larnd on which illegal croppivg has cccurred (Sri Larka
Report, pp. 71-72).

If the responsibility for fee collections is turned over to
water user organizaticons (WUD), then the farmers will Drobably be
able to aobtain adeguate information ocn which to base collections.
However, they may reed some assistance in establishing such a
lacal information system (Easter and Hufschmidt, 1985, p. 37-38).
In the Philippines some of the WUO appear to have erzugh
informaticon to achieve high rates of callectiorn. The NIA alsco
claims it has reliable data on both crops grown and irrigated
area. Yet some of tﬁe farmers surveyed in the Philippines said

they were billed for irrigation water which they riever received.

() Peralties for rnorvi—paymernt of water fees and ircentives
for higher collecticon rates.

These twao issues relate to the rieed to have both rnegative
and positive incentives to help with callecticon of water fees.
The Philippines is the only country of the four which has used
direct ircentives to obtain payments fraom a higher percentage of
farmers. Where farmer associations are deputized to callect fees
from members they are usually affered a graduated bonus for

achieving certain collection afficiercies.
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"If collection efficierncy (on current account) is 1004, the
association is given 3% of the total caollected fees; 4% if
collection efficiency is 90%; 3% if collection efficiency is

80%, and 2% if 70% efficiercy. The deputized asscciatiars

are alsc givern as much as 25% of all back acecuunts

callected" (Philippire Report, o. 37).

The Philippivres also has peralties for rion—-pavment of water
fees particularly for tubewell irrigaticr. In fact, a riumber of
wells ivi the Philippires have beer shut dowrn sinmce the farmers
were unaple ar urnwilling to pay cperating casts, particularly
electricity fees. In contrast, the eut—-off rule is rot enforced
in gravity-fed surface systems. "A 1%4 per month 1nterest is
charged on overdue accounts (with 3 morths grace pericd)."
However, the water supply cut—off o legal sancticons are rot
imposed because they are difficult teo enforce. For example, the
water comtral is rot adequate to allow the shut—off of water to
carily ove farmer orn a canal. Legal sarncticons are also difficult
to enforce because marny delinquent farmers are ecoviomical ly
powerful (Philippines Report, p. 44).

In the Nepal case it is alsc impossible to enforce the
cut—-off rule for gravity-fed surface irrigatior. For tubewell
irrigaticn it is not clear whether cr not the cut—-off rule is
enforced. Accarding to the Nepal report "the supply can be
stopped for rnon-payment cases" (p. £9). However, in the farmer
survey rorne of the farmers reported any penalty for rnor—payment
of water charges rur were they ever approached by progect
afficials for their help in repair arnd maintenarce =f the oroject

(Nepal Repcocrt, p. S58).
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Peralties and sanction have been a regular part of the
system of collecting water fees in Maharashtra. If water charges
are not paid by the due date arn extra peralty of 10 percent of
the amount due is added to the charges. Sarncticnm carn alsa be
impaosed such as rejection of a farmer's applicatior for
irrigation water. As a firnal resort the goverrment can use
cocercive measures pravided for under the Maharashtra Land Revenue
Code (Maharashtra Report, p. 26-27). The delirquent pavments are
added to the land tax and collected along with the regular lard
revenue by revenue authorities.

Penalties for nom-payment of water charges have been
introduced in Sri Lanka’s rnew pragram to ircrease water fee
collections. The law has beern amerded to allow action ta be
taken against non—paying farmers; If fawmews do not pay they can
be prosecuted and fired. Pricr to 1984 rno peralties or sanctiors
were imposed on defaulting farmers. Rs orne might expect the

water charges were rarely paid.

(3) Pernmalties orn_t ose who do vnict maintaivn progject.

In gerneral, the individuals adversely affected by iriadequate
maintenance are farmers in the tail-reaches and passibly in the
middle of the irrigation system. Farmers in the head-reaches
usually get adequate water with or without maintenarice. In
addition, irrigation officials wh.a fail to do maintenarce waork
are rnot penalized. This is true, gererally, for government
operated projgects in all four case studies. "The wfficials were

not accountable to the farmers for the marmer iv which they
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aperated and managed the irrigatior system" (Sri Lanka Report,
pP. 158). Thus there is a lack of incentive ta perfarm the
maintenance task. Usually only farmers in the tail-reaches have
a strong incentive to see that mairnternarce gets done. For
government agencies the onmly ivcentive arises from regquirements
that the irrigation agerncy abtain its furds for Q&M fraom user
pavments.

"Ore frequently finds there are no peralties for those whe
allow Q&M to detericrate. Systems are large and it may be
difficult to fix the blame for inefficiency" (Howe and Dixan,
viedey, p. 23). The fact that mary projects do riot deperd -n user
paymerts to cover wages and salaries breaks arn important
accountability or feedback link. Rs discussed abave, this linmk
has recently beewr reestablished ivi a rumber of Philippire
systems. "The commurnally cperated subak irrigaticn systems ih
Bali are well known for their efficiert allocaticw of water. In
this case, the communal crpgarnizaticor does rnot preclude

accountability and fires and other measures are used to ersure

that cperation and mainterarnce duties are performed by the subal
members" (Howe & Dixor, w.d., p. 3). This accountability is alsa

present in a rnumber of commural systems in the Philippines and

Nepal.

CHOICES FOR 0Q&m
What car be dore to reduce the rapid rate of detericration
irn irrigation investments? As the list aof praoblems or issues

abave irndicates, we already know marny of the problems and what
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their links are with O&M (Figure 4). Hawever, alternative
solutiorns rneed to be tried under different conditions. For
example, the Philippines seems to be making neadway ir its pclicy
of improving fee collections and 0O&M by giving WUO more
respornsibility for 0&M and water fee collecticrn. Compared ta Sra
Lanka and Nepal its record is good. Irn contrast, Maharashtra
appears to have dorme a comparable job of 0&M armd water fee
cxllection using a centralized approach with a separate cadre of
staff for 0&M. "The responsibility of the Irrigaticor Department
does rot cease at the cutlet but continues till water is supplied
to the variety of oraops grown i1n the command at required
irrigation intervals and in reguired quantities” (Mahawasatwa
Report, p. 13). Farmers appear to have a very limited
invalvement in decisions cormcerning water managemegt. Yét
collection rates are reported as being relatively high. But the
underutilizatior of the irrigation potential and the possibility
of unreported irrigated acres raises some questidns concerning
project effectiveness.

There are four gereral approaches or some combinaticon of
these approaches which can be used to provide additicrmal
resources to meet recurrent costs. All of the follawing

apprcaches have been tried at different times in the past:

(1) Increased investment by gaverrment.

(2) Callect more fees from users to invest in D&M.
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(3) Turn systems or parts of the systems cver to groups of
farmers and let them do the 0O&M.

(4) Have farmers corntribute the labor part of O&M.

First, increasing goverrnment investment will be difficult
for many countries such as Nepal since they have a sericus budoet
constraint. Iri many cases it involves the hara choice between
mairntairning old projects o building new cres. Irn the future
goverrments reed to decide more frequently in faver of the old
projects. In addition, they will reed to be more corncerrned about
how goverrment investment encourages o discourages local
investment and farmer participaticr.

Second, to collect higher water fees or Just ircrease
cxllection efficierncy requires a majcoe effaort. Inm socme
countries, such as Sri Lanka, witin a history of praviding many
free goods and services, ivcreased ccllecticon of water fees will
require a significant behavicoral chanpge. As pointed out aobove, a
well plarmed collecticn program with current records ar wha
receives water is a recessary carditicon for success.

The cost of impraving water fee collectians is ne small
matto. I the Philippires the casts of collection are about
$.84/ha or 8 percent of total callecticrs (Small, et al., 1986).
The costs are even higher feor the cerntralized system in
Maharashtra where collecticon costs range from 15 to 20 percent of
the 0&M costs ar from $1 to $3 per ha. Fihélly Nepal, with its
low success rate for water fee collectioms, has to use aver 78

percent of the fees callected to just cover callecticon costs.
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The third strategy is beirng used in the Philippines, that of
turning more responsibility for collectiorns and 0&M cver to
farmers through WUO. This has worked fairly well inm some
projects since NIA has made a majgor effort to cirganize farmers
intao WUO. In ore system collections went up 15 percentage points
after the farmation of the WUD (Philippir= Report, p. 14). For
smaller irrigation systems and larger ores which car be divided
into smaller units this approach seems to be working. However,
for certain groups armd larger indivisible systems, farmer
organizations will rnot be the complete arnswer. In additiamn,
arganizing farmers is rnot an easy task. Farmers uwsually reed
saome incentive to organize, such as better service, trainiro,
techrical assistance and/cr rehabilitation of the irrigation
system. In addition, certain well located farmers will have a
strong rent-seeking ircentive to maintain the status Q.

The strategy of giving farmers more responsibility for
"their" irrigation systems is partly based on the success «f
cammurnial systems. These coammuval systems are gernerally small in
size and are aperated and maintairned by the water users served by
the system. Farmers have rights awd duties with leocal contral
over the systems which provides them with adequate ircentives to
do{the O&m. Irn bath the Nepal and Philippires studies communal
systems gevierally had better success iwn collecting fees for 0&M
tharn did gaverrment systems. For example, the Nepal study
reports that community marnaged schemes had no difficulty in

levyirng water charges to meet 0&M expernses.
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Farmers may alsc be more likely tao pay specific fees for
specific purposes rather than gereral water fees which sugpgests a
strategy of local collecticon and utilization of fees.

“"In some commurnal ivrigation systems, several different

fees for specific purposes have beern established. Although

this adds caomplexity to the process of collecting and

accounting for the funds fer irrigation, the farmers
invalved apparently feel that the berefits asscoeiated with
the greater incentives for payment cutweigh these problems"

(Small, 1%8z, p. 7).

Fouwrth, many early irrigati o n projects particularly in
India, used labor provided by irrigated farmers to maintain the
system. In Nepal 42 to 95 percent of the farmers sampled iwn
three projects indicated a willirmgress to corntribute free labeoo
to repair and maintain tertiary carals if they received a timely
water supply (Nepal Repart, p. 46). Sirce labor 1s a major part
of the mainternarce cost it could be pravided by farmers. T
increase farmer labar inpﬁt into systems mainternarnce will require
organiizing farmers. If farmers are rict well crganized the
"free-rider" prablem is likely to cause this approach to fail.
Only the tail-end farmer will contribute labor sirice they receive
the most berefits. This approach is rnot too different from
having farmers take =ver more respansibility for D&M, Yet a
well-orgarnized irrigation departmernt with goad cormections and
commuriications with farmers could use more farmer labor in 0&mM.
In fact, mobilizing favmeﬁs to pravide labor in an irrigation

pragect can reduce goverrnmernt costs across the board and caould be
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locked upon as an augmentation to the farmer’s repaymernt capacity
(United Nations, 1968).

A fifth alternative would be to have D&M pravided by a third
party which could be either a private cr state assisted company.
Fees could be paid directly to the camparny by farmers. The
important instituticonal arraroement would be to establish a
fimarcial relatiocnship between the comparnyy and farmers which
obliges the company to be respornsive tao their clients' needs.

The third party approach is guite different fream the usual
alternatives of a state irrigation bureaucracy o a WUO.

Battrall (1984) suggests that "orne might hypothesize that

where irrigaticn schemes are large, require specialized

management skills and/or have good communicaticons with urban
areas ... a third party approach may be the mast
cost-effective: if farmers have the cption of transferring
scheme maragement respaonsibilities to a competernt third
party, why would ore assume that they would see mary

attractiorns in a more ‘participative’ approach?” (p. S).

A sixth alterrative would be for donor agerncies to set aside
funds gust for 0&M. All rnew prajects could have an D&M budpet
pravided for by the agercy o agerncies fundivng the project. The
0&M commitment might be limited to five years with the
possibility of rerewal for anciher five years., Alorng with the
O&M ¢ wmmitment, a training prooram will alsa be recessary in
countries such as Nepal to provide trairned staff to do Q&M. This
approach does not fit dornor agercy bias towards constructicr.
"Doricrs gererally have shonrt budget pericds that call fer getting
the morey spent and seeirng the resulits aguickly. Constiruction is

visible while rmn-construction programs may not be" (Howe and
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Dixarny, r.d., p. 18). A shift away from rnew construction is what
is needed. It does rnot make much sernse to build a rew prcgect to
increase crop praoduction while losing more production in other
progects because of poor 0&M. Ir additior the dornor’s desire fepr
auick saluticns and results may be at variance with larnig—run
environmental costs. This may mearn that the negative effects af
the irrigaticn project will be greater then recessary (see
Figure & for examples of the possible megative envirarmertal
cutputs).
Marny dornor agercies have particular reservations about
external recurrent finarncial support.
"Their urease stems from corncery about accountability,
furgibility and the risk that 0&M support will cnly aefer
the time when ‘irarcial resporsibilities and finarcial
maturity, through self-disciplire, will be reached.
Furthermore, there are fairly abvicus pxlitical problems
associated with external assistarce to coperatiaon of schemes.
Most of these paolitical difficulties are absent or of & much

lawer order in the case of capital aid" (Carruthers, 1981,
p. &1).

Pecause of these reservations arn alternative abpproacn might

be used where rew irrigation prajects go through a commissicning
periad. The transition from constructicorm to O&M is probably ore
of the most coritical pericds im prajgect development (United
Natiorns, 1968, p. 81). As Howe and Dixorn (ri.d.) point out most
new systems go through a shake-down pericd during which time
constructicon and design mistakes are discovered and hopefully

corrected. Havirng & commissicmirng oo shake-down phase
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"would require those accountable for design and conmstruction
ta retain responsibility for a mueh larnper pericad, possibly
as long as five years after operatiorn is initiated. Perhaps
financial support for the commissioning phase ceould be
pravided by the aid agency at the time of main capital
outlay. This might be held im arn earmarked reserve and
disbursed to assist 0&M experditures cver a five year ar
aver tern year period. For example, suppose a surface
irrigation progect costing $100 milliar had a further $15
milliownm provided to be disbursed for D&M with 100 percent of
0&M ir the first year caming from aid, gradually reducing to
zera percent in the sixth year. In such a case the aid
agerncy would have a legitimate and direct interest in the
operation efficiency and the recipient gaverrment weould
gradually assume full financial respansibility for aperation
as the irrigation project built up toward its poterntial
techrnical efficiercy. A trarsfer of funds for 0&M as a
granmt or loan to a locally held reserve at the pericad of
main disbursemert might help overcaome the donar's political
objections to "continuing" 0&™ abligations” (Corvruthers,
1981, p. &4).

The trarnsitiocn periocd points cut the imbortaﬂce o f
mowviitoring during project implementation (Figure 1). Withaout the
appropriate monitoring systems, accountability for lower than
plarmed cutput carrot be maintained. Thus doner agerncies could
do more to fund project moniteoring and ex—post analysis.

Praviding adequate fundirg for D&M may rot be enaugh to
raise the level of operation of irripation projects above the
gereral level of efficiercy inm the rest aof the ECOriImny .
Furthermore, irrigaticn "by its nature spread aver a large area,
serving a bialogical based imdustry to some extent deperiding ar
weather effects, serving large rumbewrs of indeperdert small-scale
producers, has particular difficulties irn mainmtaining efficient
production, evern if firnancial rescurces are readily available"
(Carruthers, 1981, p. 63). Carruthers goes on to point out that

pecple seldom fully appreciated the difficulties imvolved iw
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mobilizing rescources in a low-income ecaoncmy. These countries
are faced with the disadvartages of pervasive exterral
diseccrnomies which are associated with widespread poverty.

Firally, governments could consider a package approach for
extracting berefits fraom varicous bereficiaries. Direct taxes
could be assessed agairnst direct bereficiaries ard
production-related irdirect bereficiaries while indirect taxes
are collected from the gerneral public who erjoay low priced
irrigated apricultural commocdities. The water pricing system
should also match the cornditicons facirig a particular country and
progect and shouwld change with development. Irdirect water
charges coupled with close administrative cormtrel ;vew water
distribution may be best in the irnitial phase of a project when
farmers are irexperierced in iryrigaticon. As faﬁméws gain more
experierice the systems could be corverted to a system of fixed
and variable water charges (Dappler, 1977).

Rlthough there is support for water charges, to ensure
efficient and equitable distributicr of water, such a charge is
impractical without the necessary infrastructure to accompany it.
Rules have to be established and the prices for water and
irrigation services estimated. An aorganization is reguired to
determine and enforce these regulatiors and collect the water
charges. The irmability to collect water charges from higher
income farmers has led scme to argue against water charges of any
kind in a rnumber of developing countries. A rough measure of the

valuma of water delivered is alse rnecessary if water fees are to
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be used to help imprave water allocation. Such measuremernt often
requires devices that are expensive and prohibitive in many
schemes. Thus all three elements of the irrigation mariagement
system are involved in establishing an effective system of watéw
fees and collection (Fipure 2).

A possible socluticor to this dilemma is t= locate measurirng
devices at the head of each brarnch caral and to charge a "branch
canal water user association” an aggregate fee for water
delivered to that point. This would recessitate strorng
leadership and effective organization in the form of a formal ae
infcrmal WUO. They would be responsible for delivering the water
irn the brarnch caral and for collecting the fees from each user.

India is experimenting with this approach in Gujyarat. Eulk
amounts of water are being sold at a tertiary distributary to all
farmers served by that distributary as a unit. The farmers
organize the distributicom of wa£er and the collection of fees
(Wade, 198%5a).

Fee cocllections by farmers might alsc be combined with
Wade’'s idea of break-point reservaoirs, He argues that

"same kind of break-point reservoir is a fundamental feature
of good desigr in larpe-scale systems .... The break—point
reservoir permits a basic distirnction to be made betweer the
task and crganization of water conveyarce, which is properly
the corcern of experts in hydraulics and that of irrigation
which should be the concern primarily of agriculturalists.

Above the break-point reservoir the water supply agency

delivers plugs of water according to simple trarnsparent
rules" (196Sa, p. 16-17).
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Plugs of water could then be sald to farmers as a grouo,
served by the break-point reservaoir jJust as 1t is at the tertiary
distributaries in Gujarat. Rgaiv, farmers would crganize to
collect fees. This reguires that the area sewrved by the
break—paint reservoiurs is not so large that it 1s difficult te

organize farmers,

THE LEVEL OF WATER CHARGE

The level and type of charge to be collected frem farmers
will deperia on the goverrment’s objectives which usually include
the desire to ircrease future i1nvestments iv develaopment projgects
(Ray, et al., 1976). Fior irrigatiorn projects this invalves
capturing the ecoraomic surplus gernerated by irrigaticor so that it
can be reinvested in other development projects. Iri additicom, it
may mearn reinvesting the surplus in 0&M to keep the old
irivestment wviable. Capturing the ecoromic surplus also involves
irncome distributicrn cbiectives sirce irrigated farmers have
higher incomes tharn rain-fed farmers. Finally, tne ecorocmic
efficiency objective is served wher water fees are related to the
gquantity of water received.

Fees that are related to the aguantity of water used canm alsao
help reduce some impooctant emvirormental impacts. As showr ir
Figure 2, irrigatisn progjects carn cause significant rnegative
envirornmental effects such as echistosomiasis, waterlogoing and
galinity buildup. High fees which are related to the auarntity of
water use carn help reduce the latter two effects by praviding

farmers with arn ircertive to use water more efficiently.
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Thus, a number of ocbjectives influerce government officials
wheri they establish water charges includivng the following:
(1) improve incaome distribution, (2) promote efficient allocaticn
of scarce resources, (3) increase government investment funds,
(4) conserve water, (3) maintain plentiful food supnlies, and (&)
promote agricultural development in certailn pricrity areas.
However, these objectives terd to be narrowed down to two
considerations. First, farmers' ability to pay based arn the
magritude of ret berefits farmers obtairn from irrigaticr.
Second, the desire to recover costs to fimance 0&M and to, at
least, repay some of the capital investmernt? Thus the averriding
objectives seem to be some depree of fairress ard the reed to
recaver furnds from the irrigation investment. Although
governments are concerred about income distributicr, they have
fournd that large irrigation projects are generally an inefficiernt
and iviequitable way to trarsfer iﬁcmme to low income farmers,8

Both the 0&M costs and riet berefits will vary amorng projects
because of differernces irn farm level rescurces and praoject
investments. The service praovided by most irrigaticon systems,
particularly large aores, will vary from place to place thus the
value of the irrigation service to each farmer will vary. The

head-end farmers usually receive much better service thar

8This assumes that farmers actually receive irrigaticm
water. Provisions are usually made for cases of crop failure due
to the lack of water or other rnatural disasters. For example in
the Philippines, farmers who get yields belaow 40 cavans per
hectare are exempt from the irrigatiocn fee but ro such cases were
reported by farmers in the survey (Philippires Repart, p. 37).



56
tail~end farmers. The taotal value of water will alsa vary fram
Place to place since the other rescurces combired with the water
are rnot the same, i.e. better land or management or certain
farms. The value of water will also vary deperding oo the
Aquantity of water available in an area relative to the larnd. The
more varied the farm rescurce cornditicns and 1irrigation services
provided, the more difficult 1t is to charge a uniform rate.

It would therefore appear that a pricing policy based on one
uriform fee for all progects, such as Sri Lanka has initiated,
wonld run into some difficulties. This fee is based on the
amount required to recover 0&M. Yet this is going to vary from
progect to progect and some of the farmers may feel they are
being cvercharged. Consequently ore would expect quite a
variation in collection efficiency amZrng projects which seemed to
be the case iv Sri Larka in 1984.

As marny authors have pointed out, ore cannct expect farmers
ta pay fees which exceed their riet farm bernefits (NE) fram
irrigatiaon.? However, Small, et al. (1986&) ir their study of
five Asiarn countries, found that the 0&M costs conld be covered
with a rarnge of 5 to 33 percent of ret irrigaticon bernefits to
farmers. Far Nepal it toak ecnly 5 percernt of rnet berefits while
inn the Philippires 1t was 10 percent. Thus it is rot surprising
that dorncers and goverrment officials feel that farmers should at

least pay 0O&M costs. Still these twao po§1t1aﬂ5 may be

FThe ret farm berefits from irrigation are only ret of farm
praduction costs. Irrigation water charges are riot subtracted
ot



57
inconsistent, i.e. NB ( O&M costs, if the cost of collecting fees
is quite high, the progect berefits do not match expectaticons
(bad investment) or there is a great variatiorn in berefits amovig
Tarmers. 10 These passibilities make it impossible to establish
one rule for setting the level o1 water charnpes.

The =zcornomic guidarnce wnich cav be given decision makers,
concerning the level of water charges, deperds on progject
objyectives. I other words, for wno and why was the praject
Luilt? If, as is the case in mast western democracies, the
projects are built at the active reqguest of farmers, busiress
interests and local politicians Trom the area to be irrigated,
the berieficiaries should pay. Farmers are seeking to increase
their ecoromic rents by increasirg agricultural producticr with
irrigation. Wher the bereficiaries krow they must pay for a
praject they will only request help fraom paverrmernt if the ret
berefits exceed project costs. They will alsao expeet t> have an
input into project desiorn and comstruction so that wmio unmecessary
expenses are incurred.

However, in many developing countries this is rmiot the case
as farmers have dove little ta demand irrigaticon progects. In
fact iv a rnumber of cases farmers have rot wanted to irrigate and
even refused to use the water (Nair, 13961). The rational
pxliticians and a few local leaders are gererally the big

praomaters of such progjects although internaticoial deonore agencies

10Cast of cxllecting water fees is considered as part of tne
0&M costs.
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are also sometimes important adveocates. Thus there are twao
extremes in a possible range of recommendaticorns corcerviivng tne
level of water charges.

In the first case direct bereficiaries activelv demard tne
progect and should pay for it. Thus water charpes should be set
s that total payments equal D&M casts plus the capital costs
giscounted at an appropriate rate over a 30 tao 40 year pericd,
Fees should be caollected from botn irrigated farmers arnd other
business interests which bernefit from the project. Water charpes
should be collected from all farmers receiving water, preferaply
based orn the volume abtaired, such that total collecticns equal
0&M costs plus a charge for capital. Indirect charges possibly
cn inputs and cutputs can be used te collect fees from cther
busirnesses. A larnd o~ commerciai buildirmg tax could alss be
used, The total fees caollected from all scurces shewuld be set so
that they cover total project costs.

Ir the second case where farmers did rnot want or evirnce any
demand for the project a more indirect approach has to oe used to
pay faor the project. As a first step in determining water
charges for farmers, decisiorn makers should estimate net farm
bernefits (NB) fram irrigaticon arnd 0O&M cmsts and determivre if they
are consistert. Wher they are consistent, i.e. NBE ) 0&Mv, a goiod
start is to charge the full cost of Q&M and possibly a charge for
capital recovery. The actual level will deperd on goverrnment and
oproject objectives. If ecoromic efficierncy 1s the major

wbjective ther the water charge should at least cover 0O&M costs.
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Yet in this type of project cther ocbjectives are usually
important and it may be difficult if riot impassible to achieve
evert such a modest level of water charges. Ivi countries where
the cost of collecting fees is high, attempts tao raise encuoh in
water charges to match O&M costs may act as a real disivcentive
for irrigatiorn. !l At a mivimum water charges must be set low
ernzugh s that most farmers have arn adequate ivcentive teo use the
irrigation water (see Carruthers ard Clark (1981), Chapter 7 for
more details).

If NE ¢ O&M, ther the de:ision makers have to determire how
much of the NE they feel they shounld and can reasonably expect to
collect. This will again deperia on goverrment ard praject
objectives as well as apgericy experience with collecticorns iw cther
projects. Hxpefully, through project improvements, ret berefits
for farmers will be raised so that eventually farmers will be
able to pay for Q&M costs. But just as 1t was a political and
riat an eccromic decision to build a project where net berefits de
nzt even cover project O&M costs, the level of wat 2 charges will
alsz be a politiral decision. S5till, decision makers should keep
im mind what Howe arnd Dixorn conmclude corcerrning water fees:

"Too little dependerce of project firnanci~g on direct user

paymerits results in a loss of valuable feedback and user

leveraye. Wheri users pay directly for a service, they can
withhold payment whern service is inadequate. If salaries aof

the 0&M perscorrnel are directly dependernt or those payments,
a direct motivation for good performance is provided. If

11Governments should rmot extend their efforts to ircrease
fee caollections beyond the point where the margirmal cest of
collection exceeds the additiomal reverue cowmllected.
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salaries and perguisites of office are paid from the central

treasury, independent of system performarce, motivaticon is

lost. ™

"The attitude of praject users or berneficiaries 1s strongly

affected by the mode of payment. Whew paying directly, they

kriow they have leverage on the project management and that

leverage is likely to be used. If the service 1s provided

free (e.g. 1rrigaticorn water) the bereficiaries seem to

accept supply failure much more readily as if tao say: ‘what

can you expect from a zero price?’ or "if they first brouont

us the water, they will eventually bring us adeguate

mairntenance of the system.? This attitude is often called

the ‘cargo-cult belief and it seems strikingly prevalent in

irrigation systems and village water supply systems" (Howe

and Dixcr, n.d., p. 7).

CONCLUSIONS

The basic constraint is the lack of rescurce committed te
G&m., Irrigaticn agencies tend rnot to take a whole system
approach to irrigation and do vt plan for o desior nrograms for
0&M unmtil after projgects are built. Thus water pricing policy
and/cor ability to collect fees is rot adeguate 1rn many RAsian
countries. The lack of resources for 0U&M car alsc be attributed
to the fullowing factors: rational budget constraints, emphasis
“Yerew projgects, the urwillingress of dorncr agencies to provide
0&M support and the low status of Q&M in irrigation departments.
Orily orne of the severn possibilities for dealing with the rescurce
constraint involves goverrment collecting more fram farmers.
However, inm all but two of tne strategies farmers must be
invalved more effectively in 0O&M. Even faor the first strateoy,
increased governmert i1rnvestment, to be effective, more farmer

1iviput will be recessary. However, if the strategy selected

irnvalves increased collections of water fees from farmers one
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needs to understand what will be required. There are at least
four conditions which appear to be necessary if callections are
to be significantly irecreased. They will also be, iwn some cases.
sufficient conditicorns and include the following:
(1) Ari up—to—-date informaticorn system with data comcerring
who receives water (legally or illegally) and how 1t
was used (crop yields and acreages).

() A reascrnably deperdable delivery system.

(3 A willing and able agercy witn ernxugh rescurces (numan
and Tirnancial) to collece the fees (could be a WUO).

(4) Use of furds collected to impraove or maintain the

iryrigation system.

Aricther condition which may be recessary in scme countries
is thaf collections start either when the project is rnew or has
Just beewr rehabilitated. There are two reasorns for this
conditicm. Ore is the rieed ta start collecting some of the
ecormic surplus before it is capitalized into land values. The
second is that farmers are more willirig to pay for a view service
or improved service thar they are for one which has beern free.
The latter reguires a majyor charvige in behavicor and cre which Sri
Larka is finding difficult to achieve.

A sixth conditiaor which will alsa be recessary 1iv many
communities is a pernalty for rorn-payment. Pakistar is a good
example of irrigatiorn with hioh peralties which have beeri used as
an effective incentive to mairntain high caollection rates. Ir
areas where there are strong community oressures to pay water

fees, i.e. commurnal systems, a penalty may ruat be necessary.
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However irn many cases a peralty, along with a mearns of collecting
it, will be recessary to assure hinoh collection rates.

Peralties might also be imposzd on those responsible for
maviaging the irrigation system whao do rot provide adequate O&M.
‘his could be dore by making salaries dependent o system
performarce. Arzther possibility would be for farmers to have
more of a say aonout who manages the system and what they are
paid.

When any of the four above recessary conditicns do vnot hold,
the best that can be dore is to collect some gereral land tax,
irput tax or producticon tax. We tend to have urrealistic
expectatiorns corcerrning the collection of water fees. Everi whern
these comditions haold and collecticns are fairly gooa, the
goverrnment may have to cover some of the D&M cmets. This 1is
particularly true in projects snere the irrigation system
gerierates low returrs due to pocr soils, fTarmers irexperierice
with irrigation, and/cr goverrment pricivg policies. Finally,
farmers should rmot be expected to pay for past poaverwmewnt
mistakes inm buildiwg ron—ecormmic proects. Thus it is
urnrreascnable to expect that a povermment sheould collect the same
level of fees fraom all progects or that tne fee shoula cover O&m
in all progects.

Alternatives wther tharn improvivg collections from farmers
will have to be corsidered. The Philippires’ approach of turning
more respunsibility oaver to the farmers is one gooa alternative.

Farmers will first have to be orpanized so that they are capable
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of daing more of the 0&M and receive some rewards from doing it.
Otherwise giving them the responsibility without the riecessary
means o rewards will rot get the D&M dane. Orncea WUD are
effectively cperating they cern provide important links betweer
the different parts of the irrigation system (Figure 3).

Increased government or donor agerncy investment in
rehabilitation or mainternarnce may be recessary befrore more i1rnput
can be expected from farmers. The irrigation system may have to
be improved ard operated effectively forr a pericd of several
years before collections carn be ircreased ard/cr more farmer
involvemernt 1rn 0&M can be expected. A direct tie rieeds to be
establisheu betweer additiomal resources pravided by farmers and
impraved irrigeticn servigce. T help provide the recessary
rescurces governmernt should consider divertiwg funds from
patential rew projects to rehabilitationm of existirg projects.
This could then be followed by a reallocation of funds From riew
projects to Q&H.

Firnally. doror agencies should consider different ways of
establishing a good system of 0O&M pefore a project’s funding is
completely turned over to the goverrnment. Orne example is furding
a five year shake-dowr pericd of operaticr. They might alsa try
innovative ways for encouraging goverrments to take 0&M mare
sericusly at the plarnriang and desion stapes such as tyirg riew
funding to performance of existing projects. This would probably
invalve more donor funding for project monitoring and ex _post

arnalysis. Arnother possibility might be a special D&M fund Feoe
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periocds of temporary cash flow crises or aguring adjustment
pericsds of structural chanmge (Carruthers, 1981). During such
pericds O&M seems to be ocrne of the first casualties.

Ore additiomal conclusiorn which car be drawrn from the study
is the lack of rnorn-government spornsored country case studies of
water charges and levels of collections. There is very limited
ivfarmat ion concerriivng the impact of different types of water
charges on water use and collection efficiency. For example,
what is the relative cost of callecting X dollars of water fees
irn the large scale systems of Maharashtra as compared to those of
Orissa state?

This study shows that there is a wide variation in the
levels of collections ranging froam almost zero 1w a rumber of
systems irn Sri Larka to 90 percent in a few Philippine systems.
Also there is little informaticonr concerning the cast and
efficiency of collecting water charges. How much does it cost to
raise the rates of callecticn by 10 percent? At what pxint is it
dreconomic to try to raise the level of collectiors by ancther 9
percent. During a pericd when develaping countries are
struoggling to find ways to 1ncrease fee collecticons from

irrigation, it is time that researchers began to ask these

auvestions.
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APPENDIX: REVIEW OF LITERATURE

THE IMPORTANCE OF THE 0&M PROELEM

Irrigation 1s a major compornent of investment 1m the
improvement of food production iw Asia, where there 1s little
additiornal land to cultivate. Irrigation projects attract
development barks ard aid apencies because they utitize larpe
amcunts of capital, result 1w highly visible infrastructure, and
pravide a service that rearly evervare agrees 1s a reaquirement
for develapmernt in Asia (Herdt, 13979).

Ornice an irrigation system is functionivg, its operatiorn and
mainterance play a critical role in determiving the short and
loang term success of the project. Yet, althcocuoh $6 or $7 billiaw
in total 1s being spent anrually on vew water systems 1in
develaping countries, investmerts iv maintermarce are so
regligible that they are naot even recorded separately (Gerneral
Accounting Office, 1981).

Pocr D&M practices are sericusly limiting the efficiency of
irrigatior systems. Iradequate 0&M will have a direct impact
upor the prodguct.vity of agriculture, the cost of the irrigation
agency and indirect effects elsewhere in the ecoriomy. Carruthers

(1981) rnotes:
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“In agriculture, pcor O0&M will lead to below—capacity
working and/cr to erratic water supplies which will iwn turwm
lower the area cultivated; it will depress yields; it will
result in a shift to lower value crops; it will lower
investment in yield enharcing variable inputs such as
fertilizer; it will reduce ar—farm irivestment to drains and
suchlike, which may in time contribute to ircreased soil
salirization and if water is 1n short supply as a
consequence of poor 0&M, it may exacerbate sccial tersicns
betweer head and tail-reach farmers or betweern powerful cr
big arnd small farmers.

Irrigation system cperating costs may be deferred by a low
level of Q&M, but in time there will be anm inevitable
increase 1n average cost per urit of water delivered; a risk
of major cost from, say, canal or dam failuwre; and in
alternative systems, such as high-cost, private water
lifting or groundwater delivery systems, a rise inm scocial
cast of ivrigation pravisicoown.

Elsewhere in the eccricmy, the inciderce of increased cost
will also fall upow other prajects deprived of rescurces 1f
and wher irrigation rehabilitation is urndertakern and upacr
potertial consumers of the lost products =of the praject"”
(p. S3).

Battrall (1381) corncurs:

"Perhaps the worst aspect of poor system cperation is the
fact that it ensures poor perfeormarce 1v the future. Most
irrigation schemes depernd cor the farmers to help maintain
the physical structures. Farmers pay water charges ta
suppart mainteriarnce costs, and may be expected to arganice
to do much of the wark on the arn— and off—farm distributicon
system. If the svatem does rot provide reliable water
deliveries, it is difficult to motivate the farmers to aid
iri the provision of the system’ s support. Consequently, the
physical structures are riot maintained properly and the
system detericrates, becoming less and less able to pravide
adequate irrigation" (p. 11 in Faeth, 1984).

The largest reason potential progress ir irrigation is rnot
beirg realized is directly attributable to shortages of recurrent

financial resources and the reglect of O&M. Efficient cperation

of water rescources projects recessitates ar adequate funding
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program, well-established standard cperating orocedures and
comprehensive recordkeeping and reporting procedures. A Ul

publication rcotes:

"Furds were usually the limiting factor in the cperatieon oo f
projects. They had to be budpeted, repomrted, appropriated
or callected, and expended carefully 1f projects wera to
function properly. Standard cperativg orocedures setting
forth details of the routine daily cperation of projects
simplified its mananement. Records had to he keot owm which
to base future furdivig, water charges, water distributian,
crop production and the many activities of cperaticn (L M.y,
1968, p. 83).

Marny problems with D&M car be traced back to the mroyect

planning stage. Widstrand (1378) makes a runber of ooirnte:

"The provision of water supplies has been almoct exclusively
irn the domain of engireers, with a light sprivikling aof
economists. This in turn mearmt anm inicial emnphasis on the
production of technical irnstallatiors. S1ze and guantity
were important, there were so many pecnls to provide watew
i, Guestions about operaticom and mainternarnce ware put off
uritil the future. Furthermore, the pravision of water was
seer as a donar-to-goaverrment operation rather thar doroe-—-
to-pecple. This in turn meant tnat the plarming and citing
of supplies was plarmed from above arnd the local ceanle khad
N say whatsoever. This, of course, makes rthings sasier for
the duonors who carn bundle the provision of erginegers, ploes,
pumps, drilling rigs, taps and ruts into a rneat package witn
a Tixed price. The propensity for guick techrolozical fixes
was very obvious in the early arnd middle sixties, and little

thaught went into finding out what pecple wanted to have.

Now, 10-15 years later, we are suffering from this lack of
miriimal vision about the future. Operaticorn and mainternance
should ideally have been a local responsibilitv. But this
costs money which wasn't there, vor was it fortheooming From
donors, where interest in this respect has been reglicible.
Sa, mainternarnce has beer the responsibility of a small proup
of overworked and underfurnded local engineers and a motley
of dedicated vaolurnteers" (p. =80).
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Additicrnally, although cocuntries are oftern able to attract
exterrnal rescurces for development, there has been virtually no
internaticonal support for recurring expenditure (Schultzberg,
1978 and Jayaramarn, 1982). A recent GRO report ov 0&M (19283)

foouamd that:

"Dorors have assumed that recipient countries would provide
recurrent budget support to effectively cperate and maintain
progects, but this has rmaot happered. Fore example, AID
praoject loan agreements have specified that recipient
courntries will provide adeguate D&M funding.

And as required by Section 6iil(e) of the Foreion Assistarnce
Act, AID has certified that these countries have tne
econaomic and humarn rescurces to cperate amd maintain
specific irrigation projects. Natwithstanging such
agreements and certifications, recipient courtries have not
pravided adequate recurrent cost supoort and recinients and
dornors conmtinue to invest in rehabilitating rmeglected
systems and irn new systems" (o. ii).

Hotes (1984) reports similarly orn the World Bark’s experierce:

"The RBarnk's experierce makes it clear that cperation and
maintenarce (0&M) 1s a major 1ssue. A review of 20 audits
by the ERark's Operaticons Evaluaticr Departmernt in 1961
revealed that most oo ject agerncies were nst prepared to
undertake system cperations after complet Lar of
canstructicrn.  Gaverrmernt authorities often have EVronEonsly
viewed maintenance efforts as a low.pricrity and easily
postpornable, so that budget allocaticos are nenligikle, and
the best staff are assigried to design and construct iorn., e
result is that 0&M assigrimernts are rarely oonsidered
desirable" (p. 7).

Carruthers (1381) provides the reason for the lack of 0&m
suppcort by doncr agercies:

"Aid agercies are essentially resource-transterring

agercies. The mairn focus of activity 1s good projgects. The

main test of a good project is plausible assumpt ions and
good desigwn. Projgect plarmming and implemertaticrn are in



practice a two-part process: the first part a modeling
exercise and the secarnd a construction/supervision phase.
There are standards of performance relating to quantity of
lendings and to the quality of the plar. Those related to
guality of operation are minimal as this 1s larpely outside
the contral of the exterrnal agency and 0&M arises largely
after disbursement is complete" (n. 57).

Do agencies, Carruthers (1981) finds, have contributed to

the prablem in cther ways.

"Ore well-understood piece of feedback wnich is yot acted
upoarn is the riew—-project bias. Inn many countries,
particularly in the poorest, aid donors virtually scramble
for riew projects. There is oftern arn excess supply of dorors
with e¥fective demand for good poverty-—criented progects.

I conseguence, local professiconals and admiviistrators
respond by devoting time, talent and effort to new progect
preparatiorn and rneglect 0&M of ex1sting progects. It 18 a
sad fact that the poorer the caountry, the more difficult i1t
is to raise recurrent resources locallys; the greater the
competition among dorors for rew orogects: the greater the
problems 1n preparing and implemernting pyrajgects and the
greater the likelibhood of reglect ofF 0&M. It 1is wot
faceticus to note that the ecorcmic marnapement of certain
courntries appears to rely more on the stimulus from the
multiplier effect of riew progects than the efficient runrning
of existing projects. The high rates of returrn tao keenirng
existing projects uoing are widely aporeciated and vet oy
and large the system promotes riew poraJects which directly
and indirectly, 1in the agoregate, add to the 0&M ard peneral
development praoblems" (p. 58).

Finally, Howe arnd Dixon (r.d.) rneatly summarize a rumber of
the factors tnat contribute to distorticons in donor-supported
prajects inm Table 1A.

As a result of these "distortions," the fimarcial burden
fram 0&M is rapidly increasing 1n thase countries whiech have
undertaken rural water develaopment as a social service. it
appears that raising furnds for, at least, the cost of D&M at the

laocal level is a must, or systems will be going out of service
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TAELE 1A. Distortions in the proaject orocess

Doncor—Lender Factors Hast Country Factors

PROJECT IDENTIFICATION
Bias toward construction Desire for prestige

Pricrities that differ fram Opporturnties for corruption
host country

PROJECT DESIGN

Desire to sell available Opportunities forr corrubticm
techrology
Lack of irnput fram local
Desire to maximize aid flow people and busirnesses

Misperception of relaticm
betweeri capital interisity
arnd durability

PROCUREMENT AND CONSTRUCTION

Desire to export compornerts Local contractors lack skills

Use of construction techrologies Opportunities for corruption
inconsistent with host factor
endowmenrits

OPERATION AMD MAINTENANCE

Failure to exert leverape aon Lack of incentives for good
host country to improve g&m
coperaticors and maimtenarce
Corruption andg lack of
Failure to pravide aid fear accauntability
operations and maintenarce
Lack of local participation
Failure to carry cut ex post
analyses of projects Lack of feedback from users

Abserce of whaole system
percepntion

Lack of budget provision

Lack of user payments base

SOURCE: Huwe and Dixar, r.d., D. 33.
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almast at the same rate as they are being cormstructed
(Schultzberg, 1978).

The literature is carmsistent in criticizing project
implementaticon and the reglect of Q&M. However, anly recently
have the major internaticornal donor agercles realized that it is
not sufficient to build massive dams arnd extensive irripation
schemes. It has also become evident that haost country
ngoverrnments are unwilling or wnable to supply adegquate furnds For
O&M. Im additicn, furnds will be recessary to imprave the water
delivery efficiercy and to ircrease the degree of sophisticatian
of crn—farm water maragement if ex1sting systems are to aoproach
their potential (Johnson, Early and Lowdermilk, 1977). A recent
general accounting office report! to USAID (1983) recommended
that:

"The Administrator of RID, as an i1ntegral part of praoject

plarming and as a condition for project approval, reguire

that recurrent cost plarns be developed in corjunction with
recipient poverrments and other donors. This finmancial plan

wotld

- recognilze the principle of cost recovery, to tne externt
feasible, from all bereficiaries:

- project the arrmual life-of-system 0&M costs:

- identitTy the scurces of D&M furmds ard the O&M funding
opticrns available to the country and the dornors,
recognizing that system uwser fees, while an objective
ta be worked toward, have yet to be established as &
reliable source of income;

- include specific plans to strengthen each recipient
country’s capability to budget for D&M furging and to
account for 0&M expenditures on a project basis; and

lgee also Gereral Accounting Office (GARO), 1381.
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- institutionalize managemerit movitoring and evaluatiom
of plan implemerntaticor includivwg i1dentification of Q&M

shortfalls" (p. 2&-23).

That same report alsc urged RID's administrator to encourage
other donors to defivme their recurrent cost firnarcing options:

"Recause of the maprnitude of the 0&M Firancirng problem and

the reed for domors to work im unison, we believe other

dorcers, suen as the World Bamk and the Asian Development

Rarik, should be encouraged to further defirme their policies

toward recurrent cost finamcing. The Administrator, in his

rale as coordinator of U.S. assistarce programs and i

coarnjunction with the Secretary of the Treasury, should

erncourage the multilateral developmert barmks to further
defirne their recurrernt cost financiryg opticrns as they relate

to future financing of 1rrigation progect development" (o.

=23) .

Steps in this direction, by dorors will help to develop self
sustaining irrigation systems by focusing attention on the
instituticornal and firarcial weakresses which affect recinilent
countries’ ability to effectively use and maintain 1rrigation
cystems. The immediate aim of dornor agencies sheouwld be to
strergthen developirvg country instituticons and crganizaticns that
are involved in plarnniog, desigring, operating, maintaiwing,
momitoring and evaluating irrigation systems. The ultimate goal
is to improve technical evficiency, proaductivity and ecornomic

performance of irrigated agricultural systems (Sverdsern, Merrey

and Fitzgerald, 13983).
FINANCING RECURRENT IRRIGATION COSTS

Operation and mairternarnce problems present a substantial

cbstacle to the success of irrigation projects in developing
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countries,. Ways must be found by external dorors and oo errnmerits
of these countries to assure that viable projects are built which
will provide lasting berefits to the world’s poor (GAO, 1981).

Recert steps taker by dorior agercies in assisting the
develooment of self sustairming irrigation systems by focusing
attenticr or the instituticral amd firmarcial weakresses which
affect recipient countries’ ability to effectively use and
mairmtain irrigation systems 1s a start. It is irncreasingly
clear, thougi, that within goverrment more careful plavming of
recurrent budpget implicaticrs of capital expernditure is badly
needed (Carruthers, 1981): |

"Water revenue policy, whether it is desigred primarily to

satisfy social, fimanmcial, ecoromic or purely pxlitical

gorals rieeds to be reassessed iv the light of emergirng reeds

for more 0&M rescurces" (p. 64).

A good starting poimtlfav any gudgment o cost recovery is
price policy: What shcould be the level and structure of prices
of tne cutput from the progect (Ray, 1975). Advisirig on plans
for cost recovery is an inportant and cantroversial step in the
appraisal of irrigation orojects (Duarne, 1979). It is gererally
recoornized that there is more scope for an wpward revision of
irrigation charges so that the irrigation system can be
maintained more efficiently ard a higher return abtaivied from
them (Asopa, 13977). Jayaraman (198&) :

"The Finance Commissiery (India) alsac made a significant

point that each irrigation project snaould vrur such that the

water rates charged to the irrigateors shauld ret arily cover
working expenses but also pravide for a return by way of
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interest at 1% on the total capital invested by tne State.
"When making this point, the Commissiorn rejected the argument
made by certairn state governments in the country that
irrigaticon systems were "social services" arnd therefore,
retuwrns on investments should rot be ivsisted wpon. Very
interestingly a similar arpumert was voiced by same
participants irn a semimnmar conducted by the Asiarm Development
Bark orn irrigaticon marnagement 1n the Asian regiorn. The
consensus of the proceedirngs was that though it may be takern
that the capital costs were surnk costs, 1t would be
worthwhile to recover at least the costs of cperation as far
as possible through raisivig the water rates wherever they
are in force or introoueing the levy of water rates, 1f
feasible, irn those countries where such rates are rnot
presently levied" (p. 407; alsc see Jain, 1977, p. 45).

Asapa (1977) rnotes that the main force guiding evalution of
a water pricing policy is the fivmarcial performance of the
irrigation pragect. Carruthers and Clark (1981) define the
fimarcial furicticon as beirng where: .

"The water rates shaould cover the costs of the service.

These costs include capital costs, 0&M costs and revernue
collectian costs" (p. 184).

Easter and Welsch (1983) faound that:

"Goverrment abjectives for levying water charges usually
include recovering some or all of the cost of proviading
water and influercing the allocatiorn of water ocver time and
amarng farmers" (p. 31),
They rnate that irn many cases because of imadeqguate projgect
implemeritation, the best that canm be achieved is to ecollect
enounnh fees to cover 0&M costs. This appears to be the
methodology employed by the Asian Development Eank (1980).

There are a rnumber of methods by which water charges carn be

levied to cover the variable and/or fixed eosts of the irrigation
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system arnd they car be divided into two specific grouns: direct
and indirect. Each method has its cwr set of appropriate
conditians (Seagraves and Easter, 1983). A equally important
set of considerations covers the rules and procedures for water

prices:

"Rules and procedures for water prices ar charges will
affect both the distributior of water ard berefits. Charges
for water can serve as instrumernts to rescilve some of thne
conflicts related to the eguitable distributicom of
ivrrigation services. Inm additicrm, water prices cawn help
improve the efficiency of water distribution" (Easter 198¢€,
n. S0).

A rnumber of factars which influerce cost recovery practices
should alsa be considered iv the comtext of settivg water charpes

(Asian Develapmernt Barnk, 1380):

"First, official rates of irrigaticon assessments may not
accurately reflect payments which bereficiaries make for
water. Discreparcies betweer, the two may arise because
indicated riominal water rates are rot collected inm Full e
because sacme payments for water are indirect or infermal.
Second, water rates should be cormsidered in the conmtext o f
coverall firnancial policies for development. Since payments
for water do rnot recessarily have to be in the form of water
rates, charpges for water carncot be comsidered meanivngful
cutside the overall perspective of a caountry’s development
goals and stratenies. Third, opolicies for fimancing
irrigation infrastructure and services spould consider the
full range of irrigaticon bereficiaries. Direct
beneficiaries of irrigation are larndowrers whose land
increases in value because of i1ts access to water, arnd farm
“nerators who producn more because of more assured waters
supply. Indirect beneficiaries include goverrnment and the
gereral food-corsuming public, as well as marnufacturers,
agricultural busiressmer, retail busiress merchants, and
laborers. Fourth, higher water charges camicot be expected
to pravide incentives for more efficient water use urless
they are assessed in relaticrn to the guantity of water used.
Fifth, charges in firarcial policies for irrigation may
entail additiconal system cost. A decision to charge
substantially higher water rates irnvolves am implicit
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understanding that a more assured supply of water would be
provided to farmers. If an existing irrigation svstem
canncot pravide reasonebly guaranteed water delivery,
additional experditures are probably needed for
infrastructure, operation and mairierarnce, cr bath.
Introducing a rew form of water charge may alses entail
additional administrative costs for collecticr and
enforcemernt which rneed to be evaluated in relaticorn to the
ircreased reverule or wuater use efficiency expected from the
new pxlicies. Sixth, ercouraging iwtermaticonal adopticon of
commorn financial policies for irrigation has sericus
shoartcocomings. The economic~fivancial—-imstitutional
envirorments of irrigation in different courntries are too
diverse to warrant broad gereralizatiorns covicerriing
desirable fimarncial palicies" (p. 35-36).

Finally, Howe and Dixorn (ri.d.) sound a cautionary rcte corncervivg
the failure to collect fees to pay O&M costs:
"Wher projgect revernues Tail toc cover 0&M costs, the project
becomes a permarnent draiv an the mational treasury. Project
beneficiaries become lax ivn their expectaticns of the
proect. Only by reguiring project direct revenues to cover
at_least the 0&M costs is the project likely to become

‘self-monitaoring! with enforceable performarnce standards in
the form of reverue producticn” (p. 28).

ISSUES IN DETERMINING WATER RATES

R policy of levying water charges carrct pave the way for
reaching all aobjectives simultareously. The suitability of
different criteria for determining water charges will depevd =n
the priority given to different objectives (Dappler, 1377). Jain
(1977) entertains a host of guestions relating to guantum, mode
of assessmert, structure and the uriformity and diversity aspects
aof water rates.

"The foremost questions are those that relate to guantum of

water rates. These would irnclude: (1) haow high must the
water rates bej; (ii) how should these be related to the
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paying capacity of the farmers; and (iii) whether o r=t the
States should subsidize irripaticonm?

The second set of questions relativwg to the mode of
assessment of water rates, would include: (1) what must be
the method of changing for irrigation per unit of larnd or
per unit of water; and (ii) if the assessment is to be per
uriit =f larnd, whether the rate should be related to the
mommand area (irrespective of the crops raised oo irrigated)
and realized as a part of the larnd reveriue or should it be
assessed or irrigated crop-area basis separately for
different crops?

The third phase of inguiry pertairiavng to the structure of
wateir rates would be corncerrned with guesticrns such as: (1)
whether there should be a single charge per urit of croo
area irrigated or per unit of volume of water supplied or a
two—way tariff including a fixed compulsory charge on the
command area and a variable charpe related teo the actual
crop—area irrigated or the volume of water supplied; and
(11) whether there should be an additional tax in the fioerm
of betterment levy to tap a share of thne urearned 11erement
in the larnd values consequent upon the advernt of irrigaticom
and, if so, whether it should be realized as a separate itemn
ot im the form of surcharpe on the water rates?

Firally, the subject must deal with aspects relating to
uniformity/diversity in the water rates as pertivent to
different regions, different types aof irrigation projects in
a regicr and differenmt corobs in a proaject. Issues such as
whether there should be a concessiornal rate durivig the
gestation pericd of am irrigation praject and how the
irrigation rates may keep pace with increasing cost of
irrigation aver a pericd of time, would also be cavered
under this phase" (p. 43).

Selection of an approach that determirnes the level of
charges provides the foundation uporn which subsequent decisicns

must be based. The Naticrial Courcil of Applied Ecorcmic Research

(NCRER 19593) advacates berefit pricing® as a basis for rate

fixing.

Z8ee also Doppler (1977).
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"What is relevant for fixationm of water rates is not cost
but bernefits. In a way, the berefits of irrigaticn are
available to many persons. The state carrmot make any levy
an many of the indirect berefits by way of water rates. The
enly sound and justifiable basis for the irrigaticn rate
should be the additicrnal riet berefit available to the
cultivators from the use of the water supplied. Sivice the
demard foirr water depends on the willingress of the
cultivaters to make use of it, the amount of ret praofits of
the rewly added farm products available to the cultivators
carnn only be charoged irn the form of water rates. This amount
of nmet proafits to cultivators will depend, from time to
time, upon charges in land assessments, tne prices aof
agricultural products, the excise duty imposed on farm
products, etc. This is the maximum which carn be charged on
the cultivators. It should be rinted that the rmet prafits on
the rewly added farm products are to be arrived at with
rafererce to the immediate alterrative to the use of
irrigaticr water and this immediate alterrative may be ary
farming o wet farmirvig by the use of water from tarks or
wells" (p. 70).

As the NCRER (1954) recogriizes it is difficult to measure the
amount of additional rnet berefit available to all cultivators in
a precise marnner because each farmer faces a different rescurce

ard riet berefit situation. Easter (1980) rnotes that:

"Net returrns per unit of water provide an uppeyr limit en
water charges since they reflect the maximum amcurnt a farmer
would be willing to pay. Net returns could be estimated as
the difference inm ret ircome with and witheout irrigaticonm.
Alternatively ret returns could be the residual after costs.
other than water charges, have been subtracted rrom oross
returns., Net returns will vary among farmers and may be
difficult to calculate. The irnefficiercy involved iwm having
different charges amorng farmers uwsually leads to a single
fee based on the average riet berefits in a regicrn o area”
(p. 18).



az
Berefit pricing and charges based orn ret returns are rot the
orly approaches that cawm be followed in determining the level of

water charges. Easter (1980) describes three other approaches: <

"Fees could be set to meet a givern target revenue. This
could be erncugh revenue to cover cperating and mainternance
costs or possibly encugh to caver the full cost of the
project. Orce the target reverue is set therm 1t carn be
divided by acres irrigated cor average vaolume of water
delivered to obtaiv a per acre or per cubic meter charnpe.

Tetal cost pricing is ancther alterrative which couwld result
in fees very similar to those cbtaired by taroget reverues.
In total cost pricing, cperating and mainterarnce costs pilus
& charpe for capital costs are divided amorng individual
farmers. The water fee thern becomes the sum of these casts
divided by the acres irrigated. Thus the level of the
charge i1s based orn haw much of the project costs are to be
covered by the irrigated farmers.

Marginal cost charges are in theory based on the cost of
addino another urmit of water te the irrigation broject or
system. Irn actual practice this may rat be possible because
=f the large lumpy investmenrts required to 1rncrease
irrigaticon water supplies. At best ore may bhe able to talk
about ircremertal charges of several theousand cubic meters
of water. The caost of adding arncther urnit waould be the
apprapriate fee wher present facilities are beinn used to
full capacity”" (p. 17-19).

Whatever the approach used 1n chargirng for water, other
variables should also be cornsidered. These considerations

include, among others (NCPER, 13535 Doppler, 1977; ard Easter,

1280) ¢
1. Elasticity of demand: charges for water will have a
greater impact orn water use the maore elastic the
demand.

3Gee alsc Eergmar and Boussard (1976), Doppler (19 ),
Neghassi and Seapgraves (1978), Carruthers and Clark ), and
Seagraves and Easter (1983), amzrng others.


http:ar.inricol.st

o

2

a3

Deperdability of supply: if the value =f water
fluctuates widely, it may be too much treuble
administratively to vary the charge:

"Hevece, a low charge is assigred te encourage full use
ir pericds of abundarce, and then guztas or regulations
are used to allocate water among farmers ivn times of
shortage" (Easter, 1980, p. 11).

System _capacity:

"Ever thougn the total soccial berefits of rmew
irrigation projects exceed the total costs, it may be
difficult for goverrmernts to recover fram users the
fixed coste of the installaticns. Ore reason 1s that
many irvrigation systems are desigred so that they will
have oxcess capacity most manths of the year. Sirce 1t
is difficult to pred -t such pericds and admirnister tne
reguired price flexibility, there is a terndericy to
cover the capital costs from gereral reverues® (Easter,
1980, p. 13).

Returr flow awrid drairiage: Reuse aof water downstream
carn 1ncrease the total value of water supplied by an
irrigation project. Drairiage problems are the riegative
side of the return flow situatior.

Staff traivavin: without a trairned staff it is very
difficult to deliver water to farmers at the time arnd
im the gquantities demarded.

Level of information: if farmers do rnot have
information orn whern and how much water they will
receive they carrnaot be expected to make the best use of
the water invaolved. The iwrrigation authorities alsa
rneed information concerring who receives water ard what
is grown. Otherwise it is impossible to relate the
water charge to the service provided.

Risk distributior:

Where tuotal costs are uwsed as a basis of calculating
water charpes, the risk entailed b the irnitial capital
investment will be barre entirely by the farmers, even
though generally they will have had ro say 1imn the
investment decisiecans. Or the other hand, where water
charges are calculated on the basis of berefit nricing
or of operating and mainterarce costs, the risk will
fall upon the ivrigation authority arnd so upon society
as a whole or the rest of the agricultural sector"
(Doppler, 1977, p. 1&4-1325),
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8. Traditicons of cwrnership and water law: riphts and
customs concerning who owns the water should influernce
the fees charged and will likely influerce the direct
and indirect ecorwomic activity created by irrigation.

2. Links with cther agricultural taxes: including input
and product taxes.

10, Lovig and _snort term obijectives: at tne national,
repgiaonal, state and local levels.

11. The value of watser: to the user arna society snhould
help determive the level arnd type of water rate arnd how
much effort should be experced in collectivig the fees.

1z, Market conditions for agraiculitural products and inputes:
these corditiorns will determine the distributicom of
irrigation berefits amcorng producers, consumers and
agricultural service suppliers.

Finally, no discussiecn orn water Dricing 1ssues 1s complete
without arn examinaticn of the reasorns for the use of irrigaticn
subsidies. Neghassi and Seagraves (1978), 1r a review which
summarizes the extent of irrigaticon subsidies, fournd that
irrigation projects are pgenerally highly subsidized, i1mplying
that the direct bereficiaries do mot pay for the complete cost of
irripation (Table &A)Y. However, they oo on to riote that there
are other users and berneficiaries of water projects which snowld
be taken intc account in determining actual subsidies:

"Sirce irrigation projects alsa gerierate indirect berefits

and irrigaticon is crne of several project purposes, it o is

reasonable that other bereficiaries bear a share of the
costs of the ivrigation infrastructure and oneration and
mainternance. In this sense, repayment cecmmernsurate with tne
bernefits realized by other bereficiaries should be deducted

fram caverall projgect costs before the extent of subsidy to
direct bereficiaries carn be inferred” (o, 60).
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TABLE ZA. Level of subsidy of irrigation water in selected

countries (regions)

Country (regiown)

Nature and level of subsidy

Irdia

Japanr

Democratic Kampuchea
Laa P.D.R.

Malaysia

Pakistan

Philippires

Republic =f China

Dem. Pecople's Rep. of Korea

Dem. Rep. of Viet—Nam

Australia

Canada

Eurcope

usA

80 percent or more =f armrual
equivalent casts of comstruction
(majyocr projects)

40 to 80 percent «f capital
construction, 1mprovement, and
reclamation costs

100 percent
100 percent

100 percent of capital constructicon
and aver 50 percent of 0&M costs

In lewer Indus region, cost of
irrigatiorn is only 0O percent of
the returns ta irrigation

40 percent of ocperaticorn and
managemernt costs 1vm the Sarnta Cruz
system

90 to 70 percent of capital
constructiom

70 percent of capital carnstruction
costs

100 percent

All capital constructicnm costs and
part of cperation and manapement
costs

More thanm SO percent of capital
constructicon costs

Gerierally 40 percent of costs of
irrigation

Up to 60 percermt in U.S. Bureau of
Reclamatior projects; mostly by
other uses, mainly pawer

SOURCE: Ne:hassi and Seagraves, 1978, p. 60.
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Gxle, Amble and Chobra (1977) rveport a scomewhat different
reason for the use of irrigaticn subsidies and explare the

irherent conflict in rate determinaticn:

"The irrigaticr rate has thern to be determiwved balancing two
apposing considerations., Orn the crie harnd, it is recessary
to recover the casts arnd evern a share of the berefit
recei1ved by the irrigator in the interest of rescurce
mabilization for further developmernt as the benefit of
irrigation accrues only to a small section of the
population. Orn the other hand, the praducer has te= be
oravided the ircentive for increasing praductian through
greater utilization of irrigation” (o. 3I1).

Carruthers and Clark (1981) cutlive same additiconal reascons
for irrigation subsidies arnd provide suppart fooe Neghassi awnd

Seagraves (1378):

“There are at least five possible ecornomic reascens that
might be used to suppart subsidized irrigaticn rates.
Firstly, where increasirng returns to scale in constructicon
(decreasing averape cast) have encouraged installatiorn of a
high level «f installed capacity, which faor one or more
reasons 1s under-utilizead, rates at, or close to, short-run
margimnal costs are optimal. Secorndly, and more gererally,
it carn be argued that the bereficiaries aof irrigatian
irclude riot gust the farmers but alsa, 1ndirectly, many
cthers. For example, there are firms supplying farm imputs
and firms processing and marketing the cutputs who will
berefit from increased turrover. Similarly, 1t 15 passible
that the incidence of berefits will lie irn part with
comsumers of the cutput. It 15 possible to argue that the
incidence of costs for irrigation shauld lie not Just witn
the users but with all the bereficiaries.

Thirdly, the reasaon for finarcial subsidies is that otften
there are major distorticons in the market prices for factors
of production and ocutputs because of government
interfererce, e.g. import duties, export taxes, or minimum
wage legislatian. The overall effect of these distorticons
is to make the financial costs higher tharm their real
(ecornomic) costs. Various firmarncial subsidies carn be
Justified to help correct market distorticons and teo orovide
the appropriate economic sigrnals to producers. A subsidized
water tariff may be desirable irn these circumstarces.
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Faurthly, very low irrigation rates may be found in
couritries with many old-established schemes. Costs of these
schemes were initially low and, because they are riow fully
depreciated, only operatiorn and mainteriarnce costs have to be
cavered by rates. In these circumstarices, it 1s usually rat
poxlitically practicable to set very different rates for riew,
high—-cast projects. Water i:ates withirn a country terd to be
equal rno matter what the cost of supplying water to the
individual scheme (pastage stamp pricivng privicinle).

Fifthly, betterment levies, which are discussed later, are
sometimes placed on the increase 1 capital value of
irrigable land. Iri this case it would be double taxatiorn to
levy armual irrigation rates can a full cast basis.

The NCAER (1959) pravides a case for the gradual upward
revision of water rates which 1s similarly supported by Doppler

(1977).

“In the case of areas covered by rew projects, where the
peasantry is rnot fully canversarnt with wet farming methads
and a switch-over from dry farming to wet farming requires
supplemerntary investmert, an impositicrn of the full
irrigatiorn rates might be a discouraging factor in the
development of irrigation. Herce, 1t would be desirable
either to allow the free use of water or to levy the rate at
a low level 1in the initial few years, depending on the
actual conditione prevalent in the particunlar area at a
giverni time. At present, wher there are cases of irrigation
proxjects. rew as well as ald, where the available facilities
are to a great extent urderutilized, a reducticrm 1n the
water rates could be an important factor in the
popularizaticon of irrigatior.

Water rates should be pericdically revised in the light of
charges in the gerneral price-level which afrect the value of
the returrns as wz2ll as the various items entering the cast
of cultivation. To frequent revisions involve additicral
expenditure to the state and promote a feeling of insecurity
amaong the farmers. Orn the other hand, the conmtiruwation of
cld rates for too lomg might throw them aut of their
interded relaticornship with the berefits" (NERER, 1389, P.
75) .

Whatever their justification, extreme cauticrn must be

exercised whern using subsidies tao support irrigaticrm.
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Pramaticrnal-type pricing policies are very difficult to revise
later urnless the aoperating agerncy has corisiderable palitical
suppart. In fact, even mirvicr irncreases 1 water fees carn cause a
paxlitical crisis particulariy if farmers are use tao receiving
water free ar almost free of charge. Recagrnitiors of this poant
is essential if subsidies are to declirne over time. With
contiviued high subsidies, the lorng run 0&M would suffer and

project efficiency declirne.

METHODS OF CHARGING FOR IRRIGATION

There are a numer of direct and irdirect wavys to assess
farmers' water charges. Each type of charge has a different
effect on water allocaticn efficierncy, ease of collectiorm, ivnputs
use, cropping patterns, adopticon of ivrigaticon and cost of

implemerntaticrn (Easver, 1980; Seagraves and Easter, 1383).

Direct Charpges

The methods available to directly charge farmers can be
broken down further into five groups: (1) charpes based on water
shares o rumber of irrigations, (&) charges based on acreage
irrigated, (3) charges based or the area of different crops
irrigated, (4) charges based cor the volume of water received and,
(5) charges based on the weed to promcote irrigation. In some
cases, only one type af fee/charge is used while im cthers a
combinatiorn of fees may be used in am effort to meet project

abjectives (Easter, 1980).
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Charges based on_shares received is a system that pravides

farmers an incentive to use water efficiently by relating fees to
the amount of water irndividual farmers receive. Ore example is
to charge farmers for the amount of time water flows inte their
fields (Easter, 1980). Charges could alsa be based on the rumber
of irrigations farmers receive. This would produce the same
results if each irrigation was of equal time. Easter (1380)
outlines the limitations and advamtages of thnese methods of

chavrging:

"The actual amount of water received will depend on the flow
in the carnal or river (which will vary over time) as well as
with the time allowed for eacnh share of irrigation. Thus,
the amount of water delivered per sharz may vary amoing farms
ard time of the seasarn.

Charges based ori shares is best suited for roatating
irrigations where water is delivered to the users along a
canal in turns accordivg to some prearranged schedule.
Rotaticrn systems are usually based or proporticnal division
of stream or canal flows so that farmers receive shares of
an armmual flow rather tharn a certain volume. Volumes
assocliated with such shares may be unkrncowrn. A fixed
delivery schedule makes it difficult for a farmer to delay
receipt of water ur to transfer 1t to somecre else along a
different caral. A flexible schedule, however, would also
cause problems, by making it rnecessary to inform users of
changes iri the time of arrival of water at their farms.
Thus a good communicaticons system would be recessary to
implement a flexible schedule" (p. 4-=5).

Charpes based or_area irrigated are collected from farmers

based on the area irrigated per year o per seasor. Charges
assessed on a land unit basis furnish no incentives for the
efficient use of water. Easter (1980, p. &) comments:

"Fixed charges per acre are primarily a means to collect
furds and repay project costs. It is a way to collect some
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of the economic surplus created by ivrigaticn without
causing too many distortions. It tends to work best if the
same crop is grown throughout the irrigatad area for each
SEASTi. . .

The fixed charge per acre is best suited for continuwous flow
irrigaticr, where water flows conmtinually through & camal orn
certain days and each farmer i: free to take whatever
gquantity he or she reeds. In some systems water flows
contiruously 1n the carmale throughout tne Cropplng seasar.
The water itself may have little value at the marglyr ever
through the delivery system may be costly. Farmers usually
pay aninual fees for accenss to the water amd/coe cortribate
labor toward the mainternance of the canal. It is nrat
practical to estimate the amouwint «f water used. However, 1 f
the auantity and tinelirness of water delivered varies by
lacaticm on the carmal this could become the basis fer
varying charges. "

The charge may alsc be based on the acres farmed or owned i
the command avea whether cr rnot water is actnally used or

received for irrigation.

"This methcod of assessmernt provides the irrigation authaority
w.th a reliable ard steady source of income regardless of
seasnonal or year—to-year fluctuations of water use. Its
effect or farmerrs will be that they have ta work acccrding
te fixed expernses. They will carnseguently be cormcerred ta
use as much water as possible, with the risk that they will
do so uneconomically" (Doppler, 1977, p. 12€).

Farmers who receive water will tend to apply more tharm 1s
ecornamically desirable for society. Those in the head-reaches
substitute water for marnagement ard apply water up ta the level
where its marginal value is close to zere.

"A fixed irrigatiom charge results in the farmers applyirg

morve water to their lards than is economically desirable.

This i turm results in the excessive use of other

complementary inputs. In the forward ernd =f the

distributary, water is wasted and sufficient attemticorn is
not given to its proper managemert ard conservaticr. In
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consequence, the tail-enders suffer an acute shortage of

water and thus receive low yields" (Ascpa, 1977, p. 6.

Orie clear advantage to this method, thouwgh, is simplicity of
administration which Rottrall (1981) iderntified as arm important
criterion with regard to methods of water charge payment and
collection. Bergmarn and EBoussard (1376) also mote that
"inereasing the fixed charge by a reasonable fixed arnrual amcunt
independent of the subscribed capacity is simple and effective,
and is an 1rncentive to farmers to use the water made available to
them" (p. 108). However, this may turn out to be a perverse
incentive as more farmers find rew Qavs to avoid paying the
charpges and/o~ to use excessive amcounts of water.

Charges bhased on _the area of different crops irripgated are

>ollected 1in the same manver as the simple area based charpes.
The only difference is that charpges are varied by the tyne of
Crops gQrowr. Usunally chrrges are highest for high water
consuming CRops such as rice. Fees in this case may be used to
encourage orops that use less wacer per seasow. T implement
such a charge irrigation officials meed to have accurate records
concerming who grows what irigated corops.

Additiovnally, one can assign crop priorities during periods
of water shortapge.

"In this type of system crops are assigried orders of

priocrity which are rnormally based on the ecornomic value or

importance of the crop. Wher water is in snort supply,

priority oraps receive water first. If water remains after

irrigating priority craps then it is distributed to octher

crops. It basically allows some crops to be saved during
periods of drought. Water charges would be set highest on
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the crons assured of gettirng water (high priority) and
lcwest or those orops that have least priority and least
assurance of obtairning water" (Easter, 1980, p. 6-7).

Although charges based on the type of crap irrigated can
meet certain project objectives it way rot oe closely related to

farmers? ability to pa,.

"In practice, a high valued croo counled with a hign cost of
cultivation might leave a lower ret berefit tham & low
valued crop with relatively much lower cost of cultivaticn.
To illustrate this poinmt from @ue Sarda Carnal study, the
value af cutput per irrigated acre of wheat is Rs. 168 wnile
the extra ret berefit is rearly Rs. 45, which is
approximately &7 percent <f the value of the cutput. In the
case of paddy, the value of the cutput is Rs. 166 arnd the
extra ret perefit is rearly 30 percent =f the value =f tnhe
cutput. Ir sugarcare, the extra ret berefit is 40 percent
of the value af the ocutput...

»
"The value of ocutput from wheat o paddy is more or less the
same ... If 10 percert of the value of the cutput is
accepted as the reasormable amount for the water, the water
rate for wheat and paddy will be the same, 1.e. about Rs.
17. But the extra net berefits ir botih the cases are
different. In wheat the cultivator will get nearly Rs. &8
per acre a&as additional ret berefit; whereas in paddy his
additicrmal rnet berefit will be Rs. 34 after pavivig water
rates. I sugarcane, the cultivator has to pay omly Rs. 3o
as water rate but his extra ret berefit will be Rs. 91"
(NCRER, 1989, p. 79).

Volumetric pricing offers tne greatest incentives to farmers

for efficient water use. Farmers are charged for the actual
amzunt of water delivered to their farm headgate (kBEaster, 1980).
"Individual farmers will be abls 4o determinivg their own

irrigation expernses by controlling consumpt 1ar. They will
be acutely aware wherever upper oot lower econcmic water

charge thresholds are reached: when they rcease to abtain
returns on irrigaticn, they will ado without ity if water
charges are too low, they will use water wastefully"

(Doppler, 1977, p. 126).
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Unfortunately, one of the key prablems with voalumetric based fees
is the cozt of measurement devises required to implement the

system (Easter, 19380). Gole, Amble and Chapra (1977) rote:

"It’s applicatiocn for irrigation systems =ther thaw
tubewells invoalves a larpe ivvestment for installing meters
and supervisory staff which may be bheyond the present
rescources’” (p. 37).

As a result, volumetric charges are best suited for water which
has a hiph value to the country and reeds to be allaocated

efficiently (Easter, 13980).

"Where metering is too difficult o costly to allow
vzlumetric pricing, it may scmetimes be feasible to use
altermnative charging schemes that have similar efficiercy
effects. However, unless proxies for volumetric pricing,
for example, differerntial taxes or crop producticon related
to the water consumpticr of the crops, are carefully

const ucted, they may induce urecoromic cropping patterns
and water use" (Ray, Bruce and Hotes, 1976, p. 4).

B _promoticonal or developmerntal fee is oererally usea in the

early stagpes «f a project.

“This has beern used in projects that are underutilized whern
they are first apered. The idea is to erncourage oreater
water utilization with lower fees at the start of the
project. Orce an irrigaticn system is in place amd there is
excess water, the cost of adding anmather farmer within the
irrigated area is very laow. The Tzes are usually scheduled
to increase aver a 4 to 5 year period until they reach the
de=sired level. However, ircreasing the fees cnce farmers
are using the project has pravern rnot to be an easy task. A
system of promoticonal fees would probably be used in an area
that has had v previous irrigation and should be combirned
with experimental plots and toechnical assistarce for the
farmers. The techrical assistance and experimental plats
are probably more important tharn the promoticornal fees!
(Easter, 1380, p. 7-8).
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Indirect Charpges

Lnder some conditicoms, indirect methods for levyirg water
charges are used. These methaods can take the following forms:
(1) a betterment levy, (&) a gereral land tax arnd (3) a tax om
farm inputs and/co~ cutputs.

Low water prices result iv the capitalizaticorn of irrigatiion
berefits irnto larmd values. In this rcase, lardowrers are the

major beveficiaries (Torres, 1973). A betterment levy 15 a tax

o part of the ircrease irv the capital value of land that acours
following pravision of an assured irrigaticon supoly (Carrutners

and Clark, 1981). Ray, Bruce and Hotes (1976, o. 4) rmote that:

"The most robust form of berefit tgx is a larnd betterment
tax spread over, say, the life of the progect. As lonmg as
the tax base is an accurate measure of the berefits
conveyad, which implies careful revaluationm of lamd values
at reasornably freguent intervals, 1t should meet the test of
user acceptability.

The level of berefit ctaxes should preferably incoroorate a
degree «f progressivity, subject tao the constraints of
disircentives to work and tax evasion propensities. Thus,
it may be desirable t= charge very poor farmers at a low
rate, while tnose bereficiaries whose income are higher
might be taxed praogressively up +o the limit of the:ir rernt.
Imparting a degree of progressivity into berefit taxes
should lead ©o higher levels of cost recovery thanm otherwise
walld be the case."

Two interesting aspects of the betterment levy are brought

forward by Carruthers and Clark:

"For same uncertalr reason there is often expectea +to be

less reaction by berneficiaries to a betterment levy tharm t=
high armual water-rates. Perhaps landowrners are thougnt to
be im close touch with land values anmd therefore to realize
that a betterment levy, if Tfixed at a realistic level, sti1ll
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allows part of the ircreased land value to acorue to the
cawrer. .. "

"If there is strong goverrment enforcement of the bettermernt
levy, there may be other advantapes besides the cbvicus
financial ares. The rieed for finance may encourage land
sales. Land use is typically less internsive or large
holdings. Givers a ceiling upor ownership of land, if a more
vigorous market in land can be developed, this will oproviae
a snift of irrigatea land cwrership to smaller farmers., and
more productive haoldines will ccour” (bl 193-33).

Similar to the betterwent levy is a gerneral tax or ail land

ar _property in the cocunty or district served a large irrigation

progect.

"The idea behivnd such a tax is that tne irrigation increases
ecanomic activity throughout the area and everyane berefits.
It is rnot clear that tnis always happers but in some cases
the berefits from the irrigaticrn project have spread
throughout the area berefiting businessmen, wirkers and
farmers. If this is the case, ther the ecoromie surbplus
should be collected from busivessmern and farmers alike.

Thus, a gereral tax on land cr property car be used to pay
at least part of the project’s cost. Other fees may also be
impased o farmers either because they gain the most or o
impraove water use efficiercy." ...

"The land tax o~ property tax like the charge per acre will
have ro direct effect on water use efficiency althouvgh a
fhigh larnd tax will enccocuraoe the highest valued use =f the
lard. S5till land taxes are primarily a methad of collecting
reveriue from those benefiting from the progject. It does
allaw for a larger tax base to support irrigaction prajects
and will allow laocal areas o district teo fumd scome of their
owrt irrigation development.

"If the tax is based on differerces irn land and property
productivity, lack of informaticw may make it difficult to
implement. Many countries lack the data reqguired to
differentiate among varicous land and other property values.
Thus a property tax to pay for an irrigaticn progect may
require a whaole rew data system foors estimating property
values.

"Taxing power may also be limited to the bare land. This
would prevent the tax Trom focusimg an early improvers,
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intensive farmers and prevent the tax freom retarding
development (Easter, 13980, p. 8-9).

Finally, taxes on_ivnputs and/cr cutputs are ancther means to
collect furds to repay projgect capital cests and cover 0O&M costs
(Easter, 1980). Eage of collecticim appears to be the main reascon
for using a system of this type. Unforturnately, it has ri impact
an the efficiency with which farmeirs allocate water, a problem

inherent with indirect water cnarges.

"It gives farmers distorted incentives covicerriing what corops
to produce and provides rio incentive for efficient water
use. If the fee is only placed or cottorn, farmers may
produce less cotton and more clover or other corops. The
governmernt will lose both reverues for water and cottor
export sales. Wher irnputs such as fertilizer are taxed to
pay for water this will discourage farmers firam applying
fertilicer and lower producticrn. Thus, with 1ndirect
charges goverrnments must be aware of the si1Qrals such
charges are givang farmers" (Eastewr, 1980, p. 7).

Doppler (1977, p. 1&87) summarizes the administrative response to

these problems:

"The system of indirect charging encourages project
managpements to adopt policies of close contral aver farmers!?
activities:

Crop ratations are specified beforehand to ernsure a certain
vzlume of productien of the craops oan which charpes are made.
Fertilizers are supbplied directly to the farmer to preclude
a fall in producticon intensity. Specific quarntities of
irrigation water are allocated to each farm. The productiaon
process is closely supervised.
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INSTITUTIONAL AND ORGANIZATIONAL REQUIREMENT FOR 0&M

Unfaortunately, the imstituticmal amd cogamizaticornal
erviraormment ivm which irrigation takes place has received little
analytical atternticn by those corcerned with iwrrigation (Bromley,
19885 Holloran, et al., 13825 arnd Sverdsern, Merrey arnd
Fitzgerald, 1983). Combimed with financial weaknesses,
institutional and orpgarnizaticnal deficiercies seri1cusly undermire
a developirng countries’ ability to effectively cperate ama
maintain irrigaticon systems. By addressing institutional,
organizational and firnancial constraints, which have a terdercy
to be mutually dependent iv relatiom to Q&M deficiercies, it
should be possible to achieve the developmemt of self-sustaiving
irrigation systems.

A recent B5AD study (1981) found that:

"Develuping countries’ oraoblems frequently are caused by

fragmentation of respornsibility for water resources

development among several agerncies inm different miristries,
and limited cooperatior betweer the gaverrmernts and aid
dorcers” (p. E35).
A direct result of these problems is tnat the leval of management
in ivrigation is gererally pouor, as 1s eviderced by a recent case
study of Sri Lankan irrigatiorm (Mowore, 19815,

"A furctioning system of water maragemernt 1s a fragile plant

from both the physical and imstituticoral poimt of view. It

ore element in the system does rmat work thern this tends to

have adverse effects or others and a series =f viricus
circles car auickly come imto operaticn (p. 131).



58

The Participatcry Rpprosch

The literature indicates that the mast efficient form of
irrigation administration, especially for large projects, is ane
in which all of the project mamagement activities are coordinated
by a sirgle agercy. It 15 alsc widely agreed that inm many cases
the effective orpanization arnd maragement of ivrigaticor systems
at the local level can best be achieved through formal or
imvormal WUO (Easter and Welsch, 1983). Water user orgarnizatiorns
cr associations (WUQ) are advocated by every dorncor agerncy,
including AID and the FAD (U.N., 1968; Eergmarnn arnd Boussard,
19765 U.N., 1980; Ancrnymous, 19823 and GAD, 1983):

"AID project desigrns have assumed that water user
assaciaticons would be established and provide an—farm
maintenance, ensure equitable water distribution, arnd
maintain discipline among users”" (GAD, 1983, p. 1v).

These agercies argue that WUD pravide the optimal administrative
structure to ersure property 0&M arnd to accomplish the efficient
and equitable distributicn af water to farmers' fields. Mary
developing countries, suwch as the Philippirmes, alsa suppcort the
concept (Steirnberg, et al., 1980: de los Reyes, 1981; Kot er,

138z; Asopa and Tripathi, 1378; and Singh, 1381).
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In India, WUDO have beer used to support the use of Warabanmdi
systems4 (Singh, 1381), and to aid iw the Jevelooment of command
areas (Singh, 1983).% Ir the Philippines, WUG are formally
called irrigator service associaticns (ISA). Steirnberg, et al.
(1980) define [5A furthers:

"The ISA are legal entities that borrow money and repay

loans, cover costs of electricity, arrange for the eaguitable

distribution of water among the mompership, organlze

valurmtary labor to build carnals, and proavide for adeguate

mainternance of the systems. Small farmers work togetner

lecause that 1s the only way the irrigation system will be

effective. The government, on 1ts part, provides the

capital and a type of extemsion service, and arrarpes, where

necessary, for electricity to be brought to the area” (p.1).
Irrigaticon service associaticons were developed inm the Philippires
irn response to the goverrment’s desire to ircrease production and
improve the farmers! livelihood. The devélopment of communal
associations of this type in the Philippines has been greatly
aided by goverrment support through the Maticrnal Irrigatian
ARdministraticon (de los Reyes, 1981).

Wwater user organizations are based on the premise that
irrigated agriculture carmot be successful if it is reot actively

supported by the irrigators themselves (Papadapoulo, 19693). With

this premise in mind, the GAOD (1983) compiled a list of

4Sim_:]h (1381) defires Warabardi:

"Warabarndi is a system «f eaquitable water distributicon by
turns acoording to a pre-determived schedule speci1fying the
day, time and duraticn of supply to each ivrigator in
proportion to land holdings in the outlet command” (p. 46).

JSee also Wade (1975).
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prerequisites for establishirig WUD based cr discussicrns with

dorior agencies, consultants, and goverrment representatives as

well as their cwn analyses. Water user organizaticorns should:

- be "tailored"” to meet the specific reeds of tne
lacality; for examnle, ethrnic backorournd, relioior,

local custom, size, and local orgamizaticral structures

should be carefully cornsidered.
- have a strong organizational structure tha: can
establish disciplive ard ersure eguitable water

distributionm.

- be corvirced of the lerefits and advantages of tne

irrigation system arnc the importarnce of aperating it

efficiently arnd mairtiiring it regularly.

- participate in the system's desion and construction to

help establish a sernse of cwrership (p. 37-38).

Steirnberg, Clapp-Wircek arnd Turner (1983) rote alse that:

"There is a marked differernce between orgamlzations wnose

primary purpose is to distribute water, and those devoted to
ather ernds. Ty be effective, water—user asscciaticons Must
have virtuwally compulsary or complete membership, otherwise

they canmct accomplish their oojectives. This makes them

gquite different from other laocal instituticons, whicn

generally reed to be volurntary to be successtul” (p. 73).

"If it is pererally aoreed that water-user assccilaticors 1m
some form are vital to effective irrigaticon systems, tnere
is a diverse and growing body of apinisns that they should

be 1r place before cormstructicon or rehabilitaticom ot
systems" (p. 75).

Horten (cited 1n Steinberg, Clapp-Wirncek and Turrer, 1983, .

75~

76) adds three other factors based = lessors from the Philipnire

experierce:

- water—user associations must have ciear authority and

responsibility.
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- existing ocrganizaticons sheowld be used.

—— viater—user associatiorns must make substantial
contributiaons to the costs of system develsoment.

The Overseas Develupment Institute (13978, p. 1; adds to the list

with their observatiors:

"For some activities the mast effective urat for a farmers’
organizaticw may be the villape, but water users!
organizations are likely to be most effective if thnev are
charmel-based. Their mairn ivatial corncerr should pe with
operating and maintaining the watercourse but, if successful
irv that, they are alss likely to provide convenient feocal
points for comtact with the official admiwistration and
sharing commay rescurces. A precomditior for their iwmitial
success 1s that reliable water supplies be delivered to the

watercourse outlet.

It is significant to corsider the problems that have
wecurred when amd where local participation has wnmot taken place,

as identified in the literature. Howe and Dixorn (rn.d.) remark:

"Failure to ernlist the appropriate public 1w the plarming
and conmstruction phases often has lingering detrimental
effects on praoject 0O&M. Pof ferberger has rnoted some of the
consequences of thnis failure inm Indonesiac: (a) failure to
incorporate local knowledoge of soil types, drainaoe
problems, land instabilities, etc. into the designs; (D)
failure to take local sccial relaticorships into ecoournt im
cormection with water cistribution: (o) gereraticorn of an
attitude of "their (goverrnment's) project, their
responsibility". The last of these points 1s prababl , the
mast important from the mainternarce ooint of view, for
mainternance of tertiary and gquaternary systems is often left

-

as a local respomsibility" (D, £3).

Steirnberg, Clapp-Wincek and Turner (1983, p. 76) concur by

roting:



1082

"It is also evident that farmer invalvemert thraough
associations in the planning stage has resulted in avaoirding
costly errars in design of canals. There is every evigernce
that discussicns with farmers by project design staff,
gither of implemertirng agencies o dorcrs coe preferably
bath, at the earliest stage would yield practical
impraovements 1n the systems arnd probably cut ocperaticorn and
mainterance costs, "

Chambers (cited 1w Howe and Dixor, n.a., P. Z4) soeculates orn the
failuwre of the goverrnment ard cther agercies to mabilize leocal

resources s

"Chambers calls attention to the wealth of accumulated
experiernce and kriowledge of local irmhabitants ... HEut
government servants and researchers are rot irclined to
spend much time listerirg armd learning. They either think
they krnow already, or somehow fear to ask, or ao rmot Know
how to, <r are insulated From contact with the lecal
inhabitants by their habit of rusning ount and back fram
their offices ... The cost 1= preat".

However, it must alsc be recogriized that WUOs are met
without limitaticons. Size is arn important issue. WUO should be
small ir size to be giver a charnce to work effectively. Large
WUD are likely to prove too inflexible and difficult two
administer 1rn ar equitable marrer. Bottrail (1981) rnotes that

size is an important factor:

"It 15 gererally agreed by schalars whao have studied both
large and small irrigaticor systems in developing countries
that irn each context tnere is a certain point alcnag tne
spectrum of size abmve which the level of performarnce carn pe
expected to decline if executive resporsibility for
cperating and maintaining the system is left exclusively 1n
the harnds of the farmers themselves. Above this dividing
lire, better results car be achieved if executive
responsibility for the 0O&M of the main distributicm svstem
is givew to anm i1rdeperndert specialized agency (usually in
the public sectaor), with small groups of farmers retairning
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responsibility for O&M below each watercourse cutlet" (p.
c00) .

Precisely where this threshold or upper limit comes on
smaller systems depernds arn a riumber of factors, of which the
most 1mportant appear to be the simplicity or complexity of
the technolopy concerred, the aburdarnce or scarcity of the
water supply and the smecial cohesianm of tne commuyirty o
communiities concerwned. The last factor is likely to be
heavily influericed by the nature of tne system’s orinins:
whether it is an 'indigercus’ system which was corstiucted
exclusively by the farmers themselves and has subseauerncly
beern operated and maintained by them with little o mo
exterrnal supports; or whether it was cornstructed by
povernment. Im the former the maotivation ta act
cooperatively 1s likely to be much more stronoly ageve lopea.
Where urusually complex multi-community systems are found tao
be cperating successfully under farmers’ mariagement alorne,
they appear irvariably to be 1ndigercus systems with a long
tradition of cooperative action”" (p. 201).

Ariother difficulty lies with efforts regarding i1rrigation
reform. Conversion of arn existing instituticonal structure to ovie
based orn WUOD can prove to be extremely difficult. Rli (13981)
pravides an appraisal of efforts at implementing ivrrigaticn
reform in the state of Andhra Pradesn, Irndia:

"In spi1te of laudable arnd pragressive paolicy decisions taken

bath by the Central and State Goverrments, the implementing

agercies 1irn the existing departmernt’s of gaverrnment
contiviwed to cling to thelr existing structure and refused
to part with any items of work or any portion of tneir
powers. They had 1onored the objlectives anmd Furnctions for

which the rew organizatiorns were set up" (p. &1).

A part of the praoblem in forming and mairnmtaining active WUO
arises from the fact that local users couwld riot denend on tne

main irrigation systems for a reliable source of water. Herice,

as Jayaramarn (13981) rotes deperidable water supplies are a must.
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"Pious expressions of farmers' voluntarily coming together
and settirg up an asscciation to maintain the infrastructure
below the ocutlet and to distribute the supplies amaing
themselves terd to remain caly con paper until credibility in
the irrigaticn management is established. Unless the
desiorned discharpe is let out at the cutlet at apprapriate
intervals as desired by the irrigators to suit the corop-—
water requirements, rrigators will rot have arny trust in
the project management and am ctmosphere of conflict can
never pave the way for valuntary maintenarnce of the
infrastructure (o, 263).

In view of these limitaticorns, WUO have beern more a slogan
sharn a practice. Sivgh (1383) warns that 1t takes more than just

establishing WUD to solve water management problems:

"The establishment of Farmers' Associatiorn or Water Users?
Associat:orns 1s rot an easy solution to 1rrigation
management problems. It reguires internsive noverwnment
effort, appropriate traiving instituticms, staff who stavy in
a district lonmg encough to become familiar with itse.social
structure and to gain experience in the techrnigues of
buildivig up farmer participation, and a consistent pxlicy
over the term of years rnecessary for rnew social irnstituticrns
to acquire their owr norms and legitimacy” (p. 11).

Finali, Humt (1335) argues that commurmity o communal
irrigaticon organizations are rnot pood aralags of water wser
assocciations (WUA) 1n pureauwcratic carnal irrigation systems
Fecause these WUA do riot abtain rights or sufficiernt rewards freom

performing 0&M tasks.

"It is clear ¢hat craceptually WUR are an analog of
Ivrrigation Commuri.ies, and it is clear that this is a weak
analogy at best. Irrigation communities have rights and
duties, and WUA have crly a3 disaogrepated burdle of duties.
Irrigation communities are based on rewards as well as
rights arnd duties, WUA orn duties alore. Irrigaticon
communiities are systems of rights, duties arnd vwoles with
substantial local control, WUA are duties alane, with ro
rights, and ro local comtral, and rnio svstem among these
things. Irrigation communities are vertically integrated to
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the headgate, so that the rights to water are protected and
instituticnalized, and in WUA there are no graup rights to
water, and nco aremas to legitimately discuss problems with
water delivery" {(Hunt, 13985, p. 30).

The Centralized Approach

At the coposite end of the spectrum fram the WUO "oottom—up”
approach is the model of a "top-down, " cerntralized agmiwmistraticon
of an irvrigation system.

Pakistan provides an excellent example of centralized
adminiistration with their Provincial Irrigation Departments
(PIDs). 6 A rivmber of references pertain to fFakistan’s
centralized administraticn (Johnsorn, Early and Lowdesmilk, 1377
Reuss, Skoperboe and Merrey, 1379; and Skogerboe, Kemper and
Reuss, 13980). Reuss, Skogerboe and Merrey sketch cut the
advantages of a centralized system:

"Superficially, the advantage of this mcdel appears to be

that rapid physical progress is possible. Theoretically,

the pgoverrment cauld simply imprave watercourses by itself,
or through contractors, or evern order tne farmers to do it.

Strict regulations could be promulogated to ensure the

maintenance of watercourses. The long and difficult process

of motivation, education, extermsicon and organizaticrn of
farmers believed recessary by many to get farmers to
cooperate on voluntary programs could then be mirmimized ok

evern 2liminated. Some states in India appear to have
adopted a variant of this type of strategy” (1979, n. 41l6).

EDevelmpment Alternatives, Inc. was recently emploved by AID
to assess PIDs in Pakistar. See their report, "Funding
Reauirements for Adequate Irrigation System Operaticrn and
Mainternarnce: Pakistan," 1984.
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However, a rumber of authors rote that past, as. well as
current, performarnce of centralized types of orgarizations has

beer less tharn adeqguate:

"There are many drawbacks in the centralized strateqy. In
the first place, this approach to future water management
projects would reguire a huge bureaucracy 1f the program 1s
dorme at the larpe scale ernvisiored: a veritable army of
administrators, engirneers, accountants, ivnspectors, typists,
clerks, drivers, peonns, rodmers, and the like. Such a large
bureaucracy would rot only create very hign overhead costs
but, based orn past experierce, wauld be extremely
ineffective: abuses of powers waulad be i1mpossible to
contral, recruitment of competent persorrel problematic and
quality contraol difficult.

Arncther ocbjection to this approach derives from social
antnropolagical evidence and theory pbased on studies of the
history of cather centralized irrigation systems. Studies of
"irrigatiocn civilizations” 1irn the past and present 1in
Mesopotamia (moderrn Iran) and in Mexico sugnest that fore
various complex reasons such centralized systems have an
inevitacle tendercy ta break down (Ferwmea and Efferndi, 1970;
Flarmery, 197235 Lees, 1974). Eome of the reasons are tnat
such systems are very vulrmerable to political instability at
the top; the terderncy to overcontral and coopt authaority by
higher levels of the orpganization leads to insersitivity to
lacal problems (Pakistanm Times, 1979). This tenadericy is
sbservable in all complex organmizations in all countries"
(Reuss, Skogerboe and Merrey, 1979, p. 416).

As a result of these shoirtcomirvos, a number of authors have
called for or otherwise advocated a decentralized mode of
organization for water marnagement as ar approach to 1mpraving
irrigation systems.’ This leads back to water user orgarnizations

and the reed for farmer participation particularly at the local

level.

7See for example Reuss, Skogerboe and Merrey, 1979, p. 417.
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In the absence of either a decertralized or centralized type
of administration, alternative crgarizatioral arnd institutiernal
arrangements rneed to be developed. This would irnclude mechanisns
to collect fees based om an irrigaticon code which has adeguate
incentives, peralties and means of enforcement to be effective.
Unfortunately, there is virtually rio mention of this type of
institutional plarming in the literature except ivw the corntext of
the decentralired ard centralized models already cutlired.®
Atterntion reeds to be focused on these tvpes of instituticonal and

organizaticonal arrangements to provide mew alterwatives.

LESSONS LEARNED

Doy agercies car help in plugoing the naps, but the
prerequisite for successful iryigation projects and programs 1s a
rnaticral commitment to the irripaticorn sector. In additicr, the
potential bereficiaries must be metivated by approaprilate
incentives and be prepared to contribute to 0&M so that the
facilities will continue to fFurction after they have been
installed or y»ehabilitated.

I summary, the goals and objectives of am efficiernt and
eguitable irrigaticorn system car be achieved but will reaquire the

following:

88ge fior example Dissarnayake in Levive and Hart, 1981, p. 9-
11.
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clearly establisned management cbjectives.

an adeguate organizatiocrnal structure with adequ
resources (agercy).

a basic framework of management procedures with
irrigation agency.

an 1nformation system which accurately reports
receives water and what craps are orown.

an approach to determive tne level of water cha
be assessed.

mecharnisms for provision of a sufficient level
(water user crganizations, etc.).

an effective and deperdable delivery system.

enfoorcement proceadures and irncentives to obtain
apprapriate farmer response.

effective use of farmer water fees to maintain
improve thelr 1rrigation systems.

"
mechanisms for involving farmers in irrigation
and manageEment decisicons.

ate

in

WM

roes to

of O&m

the

arnd

plarming
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