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PREFACE

This study was commissioned by the Technical Resources Office of the Asia
Bureau of USAID and contracted under Water Management Synthesis 11 (CID/AID-
DAN-4127-C-00-2086-00). The report includes a synthesis of four studies done by
local consultants in four Asian countries. Each study was done through the country
USAID mission. The studies in Sri Lanka, Nepal and the Philippines were country
wide studies focussing primarily on government irrigation systems. The study in
India was restricted to government projects in the State of Maharashtra. A
previously prepared study for Pakistan was also utilized. Summaries of the four

case studies are included as Appendix A.

The author would like to thank Leslie Small, Norman Uphoff, Mark Svendsen,
- Douglas Merrey, L.S. Cabanilla, Tek Bahadur Shrestha, A.T.M. Silva, Jagannathrao
R. Pawar, John Dixon and Maynard Hufschmidt for their helpful comments on
earlier drafts. Special thanks goes to Robert Westgate who took the lead in putting
together the two appendices which provide a summary of the four country studies
as well as a review of literature. The final content cf the report is my
responsiblity and does not represent the views of USAID or Water Management

Synthesis II.



FOREWARD

This working paper prepared by K. William Easter is being circulated with the
hopes that we can obtain suggestions to improve the content. It focuses on a
subject of growing importance and concern that has received relatively little

attention in the past.

The conventional wisdom is that we need to devote more resources to O & M
and that we need to find ways to encourage farmers to pay for systems
maintenance. Beyond this, very little can be found in the literature even to clarify

precisely what we mean by improved O & M.

This paper synthesizes the report of the O & M experience in four Asian
countries and attempts to clarify some of the issues involved. Your comments are

invited,

Randolph Barker
Cornell University
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REQURRING QOSTS OF IRRIGATION IN ASIA:
OPERATION AND MAINTENANCE (O & M)

This report reviews the recurring costs situation for irrigation

in Asia. These are the costs associated with project operation ang
maintenance (0 & M).l/ As is well documented in the literature many
developing countries have reglected project O & M wnich has resul ted
in a rapid depreciation of past irriqation investments (Carruthers,
198l). 1Irrigation systems fail to irrigate their total command areas
and after a few years parts of the systems no longer function (Wage,
1975), Tne problem seems to be that o ore is willing to irwest the
necessary funds and human resources in O & * to assure that irrigation
projects operate at a hign level of perfarmance over a long period of
time,

"Concern with O & M is not a ew issue, and indeed there
are precedents in provision of resources to sustain O &
M. The new dimension is the apparent scale of the
problem and the likely trend, Unease with the scale of
deficit operating perfommance of irrigation schemes
Stems fram a variety of sources. With the World Bank
experience, some indications of the probnlen come from
Observations and reports of field investigatars at
appraisal, supervision and completion phases. Tangihle
evidence of general need comes fram the increasing
humber of rehabilitation projects being impl emented in
ocountries as diverse as Mexim, Nepal and Indoresia"
(Carruthers, 1981, p. 53).

1/Operation and maintenance includes the management of water supplies
and the upkeep of system facilities from tne water source to the
famers' fields. Recurrent costs mean the cost of operation and
maintenance of the irrigation System. Qperation means the
allocation and delivery of water supulies, including the management
Of any storage fac.lities, and handling of drainage runofr,
Maintenance is the upkeep of irrigation and draimage struc:ures,
embankments, dams, outlets, and channels and the removal of silt and
vegetation fram canals and storage facilities,



The funding of thig Study is further evigence Of the growing concern
among knowledgeahl e pecple in donor agericies concerning tne scale ang
trend of this prohl em,

water fee collection mlicies of the four study areas: Nepal, Sri
Lanka, India and tpe Philippines. The fourth section discusses the

Bovever, in temms of fee collections the record in Nepal and Sri Lanka
is quite limited due to the lack of experience, For example, Sri
Lanka has just rfecently launched a major effort o improve 0 & M
ollections but it is too early to draw any solid conclusion
concerning this effort, Finally, the India Study was limiteq by the
fact that tine ang funding restricted it to the large central state of
Maharashtra,

The fifth section aiscusses the alternatives availahle for
increasing the irvestment in 0 g M and relates them to the four
ountry studies, The final section considers the criteria for setting
water fees and discusses the prohl ems associated witn charging a

miform fee across alj Projects,
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One of the prohlems associated with providing adequate O & M is
the absence of a wnale system perception. There is a failure to
perceive the vital nature ot 0 & M in the success of a project,
Consequently, a conceptual model was adopted for this study wiaich
takes a whole system approach. It is based on a water management
model devel oped by Bower and Bufschmidt (1984) wnich includes tnree
major components: (1) a management Process invalving five stages, (2)
a water management System with three elements ang (3) a vet of linked
activities and tasks. Each component provides different insights into

ement Process

The first Comporent considers water Danagement as a process
invalving various Stages starting with Rlanning and ending with
operation and maintenance (see Figure 1). For thig report the primary
concern is with tne last Stages of operation ang maintenance (0 & M).
It is in these last stages that recurring costs are important, Yet
the difficulty invalved in providing adequate 0 & M is dependent on
the project design and how well the PRroject 1s constructed, A well
designed ana constructed project will require much less effort in0 &
M to acnieve the same level of irrigation etficiency than one whicn is
poorly designed or constructed,

As Carruthers (1981) points out, O & M prohlens nay even start at

the planning stage:



FIGURE 1,
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"Many problems with O & M might be traced back to
the project Rlanning stage. In principle project
appraisal examines the technical, econamic,
financial, organizatioral, managerial and

appraisal reports is at present mainly upon
technical, econamic and financial aspects of
projects. Indeed, it is also the technical,
econamic and financial aspects of the initial warks
which receive most consideration® (p. 56),

Anotrer important characteristic of tnis management process is
that the Blanning and design work is more easily done at the central
offices located in the rajor cities, sucn as, New Delhi, Bangkok, ana
Dhaka, In contrast, the operation and maintenance of irrigation
Systems takes place in rural areas. This means that the better
educated and trained people who prefer to locate in the major cities
are imwvalved in Rlanning and design, Yet they do not get tre local
input so necessary to make the plans and designs fit local condi tions,

For operation and maintenance wark, particularly maintenance, the

technically very well done but do not necessarily fit local
conditions, while operation and maintenance are dore in the local
areas but do not receive the same attention and resources,

The same prohlem shows up in the budget, The Blanning, design
and construction Stages are well funded, often by donars, wnile
inadequate finds are allocated for O & M. Wnen the oonstruction
budget is cut to reduce project costs the impacts these cuts will have

on increasing future O & M costs are usually ignored,



This situation is complicated by the fact that in many Asian

countries O & M is done

"by an organization whose primary function has been

Lonstruction. That is why few of the professional
Staff on a particular canal will have had much

Prior experience of O & M. It is also why they are
not especially interested in O & M: because (a)
the O & M budget will be a tiny part of the overall
Irrigation Department budget, so its allocation and
scrutiny will be given little attention; (b)
Professional reputation will be anchored firmly in
construction; and because (c) they will tend to
behave, while doing O & M work, in the top-down
hierarchical control mode appropriate for
construction but inappropriate for O § M" (Wade
1985a, p. 7).

Finally, once feasibility studies are completed, project planners
tend to lose interest in evaluation. This means that Project managers
generally lack a reporting or monitoring system which could be used to
Suggest needed changes in O & M. This lack of data, including who
gets water and what crops are Produced, alzo makes it very difficult
to set wp a system for collecting water fees or charges. If a
goverrment wants to collect water fees from farmers who receive
irrigation water from a project, then one basic requirement is an
accurate information system which identifies those who actually

receive adequate irrigation water.

Hater Management System

The second facet of the model involves water management as a
System which includes a set of facilities, implementation tools and
institutional and organizational arrangements which are used to
capture and deliver water to farmers (see Figure 2). The system

requires inputs of labor, materials, land and management skills which



FIGURE 2.

Water resource input -
surface, ground;
quantity, quality,
time and place
characteristic

Note: This schematic can be used
to depict a system in the

(1) plannirg, (2) design,
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(4) operation 3tage

Irrigation Management System with Inputs and Outputs

Inputs:

Labor, materials, land, and management skills
for planning, deaign, construction, operatjion
and maintenance

Eacilities:

dams, reservoirs,
Canals, power plants

Institutiona) and orgesizational

arcangementg: operating rules, -
incentives, irrigation
and agricultural agencies

Implementatiop tools:

taxes, prices and

pol icing

The Ixrigation Management System: [

Outputs:

"Intermedi ate”

Water for Irrigation
(input to agricul tural
pProduction activity)

Environmental and Natural System Outputs or Effects

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

- Upstream channel aggradation

— Downstream channeij dzgradatfon and aggrsadation

- Sedimentation in reservolr, especially at upstream

end

~ Loss of nutrients for flood plain agricul tural
lands because of retgntion in reservoir

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

~ Waterlogyging and salinity buildup from irrigation

Adapted from Bower and Huf schmidt (1984)




along with the irrigation facilities, institutions, organizations ang
impl ementation tools are used to provide the desired output of water,
If the system is managed efficiently water is delivered at the time
and in tne quantity which produces optimum agricul tural production
with minimm adverse envirormental effects,

In tems of the water Managament system the institutional and
organizational arrangements ang impl ementation tools are just as
~important as tne Rysical parts of the irrigation, For example, the
rules and incentives which govern the collection of irrigation water
charges and/or the provision of famer labor for system maintenance

are of central concern for 0 & M. An additiomal concern is the

lvitie a ks

The third component of the water management model imvalves a set
of linked activities and tasks which are necessary for water delivery.
Water management ig subdivided into Specific steps which goverment
agencies, famer organizations or individual famers must perform if
the cdesired Outputs are to be obtained, One can visualize a surface
water irrigation system as beginning with a watershed from wnich water
is oollected in a storage reservoir (see Figure 3). The water is chen
taken .through canals and delivered to famers' fields, Finally, there
is a system of drainage canals wnich drains off excess water, Witn
€ach of the comporents of this simplified System, activities and tasks

are required to assure effective deliver of water, For example, to



Figure 3. Water Resources Management Activicies ang Tasks for a Surface Water Irrigation System
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operate the canal system effectively rules must he estahlisnhed to
allocate water among different parts of the system and dates must be
set for water release and shut-cff,

In groundvater or river punpung the system woild be somewhat
simplified, The watershed would be less important for groundwater
mless it is the area where the groundwater is recharged. Instead of
a reservoir there would be an aquifer or river fram which pups are
used to withdraw water. No diversion structures would be present and
the system of canals would probahly not be as large since the area
cammanded by a given pump is usually smaller than most surface
irrigation systems. However, the area served % a large pump would be
the same as many of the small tanks (reservoirs) of Sri Lanka, Soutn
India and Northeastern Thailand, ‘Me gystem of fam ditches and
drainage canals would also be Smaller. 1In fact, because of the better
water control which is generally possible with pump irrigaticn
Systems, the drainage problems are likely to be much less than those

in large surface irrigation systems.

ratio At ce
This study focuses on the last part of the water management
process: operation and maintenance (0 & M) (see Figurel). In
addition, watershed management is left out so that the enphasis is on
the last four major Management activities; reservoir, river or aquifer
management, canal management, faming system management and drainage
System management. The watershed is also excluded because to include

it would require a more complex analysis (see Easter ang Huf schmigt,
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1965). However, the importance of the wacershed in irrigation is
becoming painfully evident as reservoirs silt up at alaming rates,

The model has also been simpl ified by leaving out ary specific
reference to markets or transportation. This is another key part of
the "total” irrigation systems. Without adequate transportation for
Products and inputs and markets in which vo sell products, prices will
not match expectations. The increased output will greatly depress
prices and the ret project benefits will be low, This means that the
ability of famers to Py for water will be low and collections will
be low., Thus provisions must be made to assure adequate markets and
transportation if the irrigation project famers are to sell tneir
increased production at feasonable prices and inputs are to reach
famers at the appropriate times,

For amalysis of irrigation problems it is important to be anle to
link the analytical framework to the specific problems (see Fiqure 4),
Bere the irrigation problem is shown as being due to deficiencies in
operation and/or maintenance. These deficiencies are identified by
examining the specific actjvitjes and tasks imvalved with operating
and maintaining the system. These various activities and tasks are
examined to detemmine which element of the management system is
inadequate (facilities, institutiomal and organizational arrangements,
or implementation tools). Should the emphasis be on building new or
imroved institutions or should it be on altering the
impl ementation toois or both? The first job is to make a list of
irrigation pronlems or issues which are related to project O & M (see
Tahle 1).



FIGURE 4. Linkages of Irrigation Prohlems to Operation and Maintenance
and the Irrigation Management System
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TABIE 1. Issues Associated with the Reoccurring Costs and 0 & M
of Irrigation Projects by Country, 1984

Country

ISSUE I Nepal Sri Lanka Philippines Maharashtra
| {India)
| _—
|

A-  Instjtutional and Oraanizationa} Arrapgements !
!
1. Link between fees and funds allocated for 0 & M | No After 1984 In conmunal No
| projects
|
2. Iigh priority for efficient water use | No Starting Yes Yes
i 1978-79
|
2. High priori ty given to maintenance I No changing improving improving
|
2. High priority given to fee collection i No Starting Yes Y28
| 1983-84
|
3. Encourage high farmer participation | No Yes Starting 1976 No
i
3. Good commmication among fammers and irrigation officials | No No With active win N.C.
|
. 4. Uncertain water and land rights i N.C. N.C. No No
|
5. Adequate organization for fee collection and 0 & M | No No Yes Yes
|
5. Clear responsibility for 0 ¢ M | No No No Yes?/
|
|
B. Facilities and Inputs 'l
1. New projects take resources away fram 0 ¢ M I Yes N.C. b Vg N.C.
|
1. Adequate funde and trained staff for O & M ] No No No ' N
|
2. Mdequate project design and/or construction | No No No No
|
|
C. Implementation Tools |
|
1. Adequate data on area irrigated and crops grown by farm I No No Most cases N.C.
|
2. Penalties for non-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 I No No In commmnal Some
| pPrejects

N.C. = Not clear fram comntry reports,

Vnin s considering a shift in jts program to emphasize O & M and Je-emphasize now onstruction.
Management wing of the Jrriagation Depactment hog () 3 W responsih’t ity fop medism and large reale systems Above the ontlet

£T
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For each prohlem, the activities or tasks imwalved and the
implications for facilities, institutions, organizations and
impl ementation tools must pe specified. This, nowever, is not an easy
task since problems imwalved with the recurring costs of irrigation
tend to be interrelated, For example, inadequate maintenance and the
lack of famer participation, in many cases, causes inefficient water
deliveries. 1In turn the irefficient deliveries discourage payment of
fees which will reduce the funds available for maintenance (Philippine
Report, p. 38). Thus one must try to deal with a whale set of
problems, For example, obtaining famer Participation in project
maintenance is going to be difficult unless there is some assurance
that all famers will contribute, In addition, rules may have to be
developed so that the water can be del ivered effectively among famers
before famers are going to be willing to pay fees which can be used
for maintenance, They may also have to see that these funds are used
to improve and maintain the System (accountability) before they are
willing to pay water charges. Finally, if famers are expected to
take over a goverment irrigation system and do the 0 & M themselves,
they may reguire it to be in good condition (Philiprine Report, P.
40). Therefore, a system may nave to be rehahilitated or plans made
for rehabilitation before famers are willing to take over the O g M.
These interrelated prohlems are just part of the syndrame of

anarchy which grows out of arn< is reinforced by a lack of confidence
on both sides,

"The famers lack the confidence tnat if tney

refrain fram taking water out of turn (fram

stealing it, breaking the structures, bribing the

officials) they will nonetheless get water on time,
The officials for their part lack the confidence



15

that if they do work conscientiously to get the
water on time, famers will refrain from
rue-breaking., It is a 'syndrame' in that the
behavior of each party to the relationship naw
tends to confim the negative expectations held by
the other. Each is the other's headache.

"Breaking this syndrame has to be done primarily
fram the government side, by means of a sustained -
demonstration of the ability to deliver reliahle
and expected amounts of water if the famers & not
interfere, Ouw question then is: how can public
officials assure famers that if they restrain
tneir taking of irrigation water, they will get the
expected amounts?

"Part of the answer is to be found in the physical
design of the system, to make the independence of
famers on irrigation officials less Critical,
seesAmother part of the ansver is to be found in
the design of the irrigation mnanagement
orqanization" (Wade 1985, p. 5-6).

Wade goes on to argue that the irrigation Associations of Japan,
Taiwan and South Rorea are an effective way to organize irrigation
management. This fcrm of organization which is a watershed-based
parastatal, (1) emphasizes 0 § M ds opposed to construction, (2)
relates water fee collections to O & M expenditures and staff
performance, (3) encourages coordination amorng different agencies
invalved in irrigation and (4) fosters commumication among irrigation
officials and famers, On the Fysical design side smaller operating
units, possihly estahlished by installing break-point reservoirs,
would make the famers less dependent on the perfarmance of irrigation

officials,

Water Pee Collections in_the Four Countries

All four areas included in this study have had a different

experience with estahl ishing and collecting water fees, Nepal and Sri
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Lanka have had considerable difficulty in collecting enough in water
fees to just cover the cost of collection. As pointed out by Bowen
and Young the transaction osts involved in ~ollecting irrigation fee
can be substantial., For Egypt they estimared the costs would range
from a little less then $1 to over $7 per acre depending on the type
of water fee,

Maharashtra and the Philippines have been relatively successful
in collecting fees. Water charges collected in Maharashtra range from
70 to 116 percent of the operat;on and maintenance expenses during
1979-1984 while in the Philippines irrigation fees and equipment
rental fees covered from 37 to 53 percent of the National Irrigation
Agency's (NIA) budget during 1978-83 (Maharashtra Report, p. 33 and
Philippines Report, p. 18).2/ For Maharashtra the percentage of O & M
covered has declined while in the Philippines ""ere is no Particular
trend. Differences in collection are due to the Priority given to fee
cllections, the organization of the agency collecting the fees, the
incentives involved, the level of commmnication with farmers, the
information available on who gets irrigation water, the level of
irrigation service and the penalties or sanction imposed for

non-payment.

Philino;

Because of financial constraints the Philippines has had an
active program to improve water fee ollections. The basic government.

Policy is that "NIA should charge fees that are just sufficient to

&/For Maharashtra it is not clear whether or not the water charges are
those actually collected or just those which are due.
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defray cost of operating and maintaining the systems plus repaying the
construction costs within 50 years without interest. Thus pump
Systems which entails higher 0 & M costs, charge higher fees" (The
Philippine Report, p. 21 and 24), Bowever, the policy in national
Systems appears to have been aimed at covering only local O & M costs
(Correspondence with Mark Svendsen) .

To help meet this objective and to account for inflation over
time, NIA tied water fees to a given quantity of rice starting in
1975. Thus as the Support price of rice is increased the water fee is
also raised, However, as the Philippine Report points out, the price
of rice has not kept up with inflation and the water fee has declined
in real terms since 1976. For example, the real value of irrigation
fees for wet season gravity systems dropped from 120 pesos per hectare
in 1976 to cnly 80 pesos per héctare in 1984.3/ Given the national
policy the problem facing NIA is how to cover increasing O & M costs
by raising water fees over time without causing serious farmer
complaints and collection problems. The current water fees emphasize
farmers capacity +o FBy rather then repayment of O & M costs.

The Philippine has four general fee levels for government
projects providing water for rice irrigation. There are rates for wet
and dry season irrigation and for pump and surface irrigation. For
gravity systems water fees are 2 cavans per hectare in the wet season
and 3 cavans per hectare in the dry season.4/ The one exception is

the Upper Pampanga River Improvement Irrigation System where 2.5 and

</The banknote rate, November, 1984, was 19.5 pesos per U.S. dollar.
#Cavan is 50 kg.
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3.5 cavans per Jectare are charged for the wet dry season, The higher
fee could be due to the cost related to the reservoir or to a greater
Management input,

The pumping rates are more variahle ang appear to vary by 0 g M
oOst. For example, the famers served by the Salana ang Banga pumps
are charged 8 cavans pPer hectare during the wet season and 12 cavans
in the dry season, In the Lihna.non—@msao Punp Irrigation Systems
the charge is 6 cavaps per ha, for both seasons,

In systems serving other Crops the rates are also different, For
Crop such as Sugarcane, except in hacienda Luisita Tarlac where 25,000
Pesos per year is charged for 2,000 ha, (14.5 pesos per ha,), banama
and other annual CIOps 5 cavans per hectare Per year is charged in
gravity systems and 8 cavans in pump systems, Almost all of these
Fayments are made in cash equivalent based on the Natioma) Foods
Authority support Price and are collected twice a year once after each
Season (Philippine Report, p, 20 and 35).

In general there is suppose to be some consul tation with famers
neerning proposed rate chances, | This is, in Part, because of the

general guidelines which NIA considers in setting fees, The fees

(1) be within the famer's apacity to pay
(2) .not impair the incentive to use water

(3) not inc:lud_e charges for the repayment costs of power,

The canmumnal Systems, which are entirely wnder famer contrel,

charge an average of one caven Per ha, per season wnich is used to my
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for the amortization of the construction and rehabilitation cost of
NIA. Farmer-members of commmal systems can elect to Py their
irrigation fees in labor used for cleaning canals.

The Philippine Study considered a number of factars which might
influence collection efficiency in their sample of irrigation systems.
In general they found that the small and medium sized Systems had
higher oollection efficiency then those with service areas of 5,000
ha. and above, and new Systems or newly rehabilitated Systems had
higher collection efficiency than old unrehabilitated systems. Small
scale farmers and upstream farners had lower rates of payment then
large farmers and mid-stream or tail-reach farmers. The ollecticn
efficiencv for the sample systems ranged from 27 percent in one pump
System to 100 percent in a commumnal gravity system.

S Lanka

The Goverrments' policy on water charges has changed over time.
Before 1970 the waﬁer-duarge was Rs 5 per acre in most schemes but in
some schemes the rate was as low as half a rume.f’/ Even with these
low rates collections were less than 23. From 1970 to 1977 the
collection of water fees of any form was .virtua.lly abandoned. During
the early 1980's a new fee, of Rs 30 per acre for cropping intensity
over 150% and Rs 20 per acre for intensity less then 150%, was
introduced for irrigated rice land. Again collectlons were
insignificant ang they were replaced by the current 0 & M recovery

rate,

2/The banknote rate, November, 1984, was 26.5 rupees per U.S. dollar.



20

The rew water charge policy is that famers in all the major
irriqation systems should pay Rs 100 Per acre of paddy land per year,
In the first year of impl ementation, 1984, the famers will Fay only
50% of the estimated 0 g M cost of Rs 200 per acre, The O&M
wecoveries will be credited to a special O & M fund and the
llections made in each scheme will be availahle for the annual 0 & M
work., The work is to pe Rlanred in consul tation with famers in each
scheme, 1In the first Year of operation the overment will provide a
matching contribution of Rs 100 per acre. The contribution by famers
for 0 & M will be Progressively increasegd by 20 percent each year so
that at the end of the 5th year the entire sun Of Rs 200 per acre will
be paid by the famers, The amount of the Govermments contribution to
the special 0 & M fund not Spent in the year received will return to
the general revenue find at the end of the Year. There can be no
@rry over of this contribution fram Year to year (S Lanka Report,
P 63-64).

The amounts collected up to October 15th 1984 are only above 2

percent in seven of the seventeen districts, oOnly Palonnar wia

ranging fram 15 percent to 57%, Al though thege llections are higher
than the less then 2 percent collections found befare 1984, it is too
early to tell haw effective the rew program will be, Hoawever, these
increases in water fee cllections will be difficult to continue if
there is a general famer attitude that water is a qift fram the

Govermment {Sri Lanka Report, p, 57),
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Maharashtra

The primary Government objective for cllecting water charges is
to obtain revenue to cover the st of O & M and to provide a one
percent return to the Government to cover project depreciation costs.
Although Maharashtra has been doing better in this regard then the
other the areas studied, it has not yet reached this objective. Part
of the reason for this short fall is that the Government fixes water
fees for 10 years. Thus the Present fees have been constant since
1975 for all flow or gravity irrigation. With the real value of fees
dropping, total collections cannot keep up with 0 § M,

The water charges are levied on the basis of the area of
different crops irrigated in any year. The water charges for flow
irrigation range from Rs 50 per ha. for kharif (wet) season crops to
Rs 750 per ha. for sugarcane and plantation czops.ﬁ/ In between rates
include Rs 75 per ha. for rabi (dry) season crops and Rs 150 per ha.
for many hot weather season crops. Cotton and groundnut, in the hot
season, have rates ranging from Rs 200 to 400 per ha. while pre-season
watering is only Rs 20 to 75 per ha. (see Maharashtra Report, table
4.3, p. 18). Thus charges are varied by crop and season mainly based
on duration of irrigation required for the crops and the amount of
rainfall likely to occur during the season.

The Maharashtra State Irrigation Commission has prescribed four
principles for determining water fees or changes.

(1) The total recoveries through water charges should be equal

to or greater than the annual cost incurred by the State in
Providing the water.

2/The banknote rate, November, 1984, was 15 rupees per U.S. dollar.
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(2) The water charge for a crop should be related to the ability
to pay from crop returns.

(3) The water charge should not be set at a level which would

leave any of the irrigation Potential unutilized.

The water fees for flow irrigation on food and nom-cash Crops are
set roughly egual to 6 percent of the average years income from these
crops. In the case of cash Crops the charge is set at about i2
percent of the average gross income (Maharashtra Report, P. 17).

In addition to the water rates, farmers are required to pay extra
charges for the Employment Gurantee Scheme and for Education. These
fees are imposed by the State Government and are in the proportion of
1 percent and 10 percent of the water rates respectively. The
payments for these charges are made to the Revenue Department when
they collect the land revenue taxes on the land owned by the fammers.
This is in contrast to the water fees which are ocollected by the
Irrigation Department.

In the sample of farmers from the Maharashtra study 58 percent of
the farmers in minor irrigation systems paid their water fees while 64
and 67 percent paid in meduim and major systems. The water fees
collectod were 66, 62 and 89 percent of the O & M costs in the minor,
medium and major irrigation system respectively.

The study found the following factors important in successful
efforts to collect water fees:

l. Government sanction on farmers not paying water charges, when

they apply for irrigation water each year.

2. Fines for non-payment of water charges by a fixed date.

3. Good irrigation service,

4. Good communication amony irrigation officials and farmers
(Maharashtra Report, p. 55).
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Nepal

The general responsibility far collecting water charges has been
shifted fram the District Land Revenue Office to the individual
Foject offices, The Department of Agriculture is also invalved in
oollecting water charges particularly in tubewell PEojects,

A gereral rule is used to identify those to be assessed water
charges. All famers who have land under the water delivery commmand
below the full Supply level are liahle to be charged,

For medium and large scale irri@ation projects there are no
Criteria for setting the level of water charges, Generally the water
charges are fixed on a flat basis by the Board or the Department of
Irrigation, Bydrology and Meteorology with approval by the Ministry of
Finance. Thus the water charge for the Narayani, Rankai and .
Morang-Sunsari projects is Rs 100 per ha, per crop while it is Rs 60
in the Jhamj, Manusmara, Chitwan and Patharaiya projects.l/ Higher
water charges are assessed in the large projects as compared to medium
sized proj eéts. Chitwan is the one exception as it is a large pro;ect
with the lower rate, The pumping projects tend to have charges based
on hours and cost of punping, The Narayani groundvater project with a
80 cu sec discharge, has charges of Rs 100 per ha, per season for all
QOps except sugarcane. The Fam Irrigacion and Water Irrigation
Division (FIWUD) managed groundvater projects have charges of Rs 16
per hour. 1In artesian wells operated by FIWUD the charges are bhased
on discharge levels., These charges range fram Rs 1 to 4 per hour,

1/The banknote rate, November, 1984, was 18 rupees per U, s, &llar.
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In Bara district’ the communal irrigation systems are charging an
annual fee of Rs 46 per ha. for irrigation, In times of emergency, a
fund is also raised for use in the repair work.

The percent of 0 & M costs covered by water fees collected in the
sample projects ranges fram less then 1 percent in the Kankai and
Manusmara projects to almost 19 percent in the Jharjh project, Among
these projects the mediumm sized projects covered more of the 0O & M
costs then did the large projects (Nepal Report, P. 53). The law
fecovery rate is mainly the result of lav levels of collection, Mary
famers seem willing to pay for water in the dry season but not in the
wet season, They argue that in the wet season they have traditionally
grown a rice crop without the projects,

roblems jin the tries

The problems or issues associated with recurring costs of
irrigation projects can be grouped into three general categories taken
fram Figure 2. These three categories include (1) institutiomal and
orqanizational arrangements, (2) facilities ang inputs and
(3) implementation tools, They correspond to the elements of the
Management system plus the resource inp.zfs needed for system 0 & M,
The largest number of issues are in the institutiomal and
organizationml arrangements category while the smallest number is
under facilities and inputs. This Supports the proposition that
institutional and org@nizatiomal arrangements have not been adequately
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For example, the Nepal study reports that the Enerqy Cammission
Chaiman criticized those developing water projects for having "the
@rroneous view that a project is compl eted once contruction has
ended, ™ The report goes on to say "that there has been a failure in
public sector projects to ensure that memanisns...requiring leqal and
institutional reform..,.are created for the fam management of water
distritution and for the collection of necessary project operatiomal
rescurces fran the beneficiaries® (p. 35).

Bowe and Dixon (1983) found that "Maintenance is often done
poorly because the difficulty of orqanizing effective maintenance
Prograus is likely to be mnderestimated by both donar and recipient
countries® (p.22). It is the institutional and Organizatioral aspects
which are the most nderestimated,

titutio r izatio r ts

In the four countries studied the enphasis is on goverrment
operated systems part:.icularly the larger systems. Only in the
Philippines study was there a good mix of small scale irrigation and
communal irrigation systems included in the sample of projects,
Because of this emphasis on goverrment projects a good starting point
for the evaluating 0 & M is to consider institutiomal and

organizatiamal questions,

(1) ink be water fees ected and the amouynt t _on

O &M
To make this link funds tollected from famers for O & M need to

be used on their irrigation pruject. 1In 1984, Sri Lanka made some
important institutional changes to d just that by setting up
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O & M acoounts for each major irrigation System in which 0 & M
collections are deposited (Table 1). In addition farmers are supposed
to actually help determine how these 0 & M funds are to be used in
their projects. The farmer contributions to the funds can be carried
over from one year to the next. It is too early to determine how this
incentive will work but district level collections in the first six
months of 1984 ranged from 0 to 53%,

"The successful collection of 0 & M depends to a large

extent on the interest taken by the collectors and the
Supervisory work done by the Project_: Coordinator

67-69) .

Their 1984 collections rates where 53 and 15 percent respectively
which ranked them one ang three among the seventeen districts (sSri
Lanka Report, p. 68).

In the Philippine case, more responsibility has been given to
Water User Organizations (W0O) for both O & M ang fee collection which
may be providing an important feedback 1ink, The WO want to maintain
higher collection rates so that they can obtain their bonus
(Philippine Report, p. 37). Therefore, they have an incentive to
Provide adequate O & M. If adequate O & M is not provided, fees will
be difficult to collect.

Nepal and India d not have any direct link between fees
collected and funds Spent on O & M. Yet in 1976 the Irrigation
Department in Maharashtra, India, was given responsibility for

collecting wéter fees. This means that the management wing of the
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Irrigation Department is responsihle for both collecting fees ang
providing O & M., Thus the irrigation Department would have some
incentive to provide adequate O & M so that the collection of fees
would not be too difficult,

As Bottrall, 1384, points out in his review of a paper on the
irrication schemes in the Mediterranean region; it "is not the fact
that key decisions are taken by water users! representatives or by
others nor is it some indeperdently fostered 'cooperative spirit!; it
is the reed for the managers (whoever they may be) to provide a
satisfactory service to their clients in order to ensure a sufficient -

financial return to cover those service costs®, pP. 4.

(2) Priority gj icient

ter tee co ect wacter tee collections

These 1issues are all very closely related and arise fram the lack
of goverment recognition of the importance of water use efficiency
and the O & M prohlem. Once water resources and O & M are given high
priority the necessary organizatiomal and adninistrative changes are
more easily made so that an effective O & M program can be
impl emented, Hovever, this is not an easy task,

The Philippines has been making progress by focusing on
organizing and training famers to do more 0 & M, Yet the Philippine
Study suggests that there could be Some prohlems with the budget
Priorities within O & M. "™rhe bulk of O & M expenditures of NIA have
been on salaries and wages of personnel most of wham are not directly
irvalved in 0 & M" (Philippine Report, p, 45-6) .

In Sri Lanka the goverrment has given irrigation water use

efficiency and 0 & M higner priority and has recognized some of the
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Organizatiomal prohl ems (Sri Lanka Report, p. 33). The important

position of not giving efficient water use or O & M a high priority,
This acts as a serious constraint to effort to improve the
implenentatior_u of irrigation projects,

In Maharashtra, due to the relative scarcity of water, irrigation
develomment has hag a high priority since independence. Even improved
water use was given high priority during the 1970's. This does not
mean that operation and maintenance expenditur s have matched
requirements, The existing efforts to improve water use d not Seem
to be sufficient to bring about the desired changes. Hawever, in the
case of new projects Separate provisions have been mage for O a M
(Maharashtra Report, p, 23).,

does both the 0 § M ang cllects water charges. Callections were 70
percent in 1980-81 and 83 percent in 1981-& which is good cumpared to
Nepal and Sri Lanka (Maharashtra Report, p. 16). 1In addition,
expenditures for O & M in the sample of major and medium irrigation
Systems were Rs 261 and 210 per bhectare respectivel (Maharashtra
Report, p. 56). On the average for irrigation Projects almost 60
percent of the O ¢ M expenditures were for staff salaries (Maharashtra
Report, p. xvi).

(3) Farmer participation and communication between
farmers ang irrigation offigials,
Obtaining famer participation all the way fram project Rlanning
to maintenance is naw a key strategy being tried in a number of Asian
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countries. This can be an effective way of building links among the
farming system, canal System and reservoir management segments of an
irrigation project, and in improving communications between farmers
and irrigation officials (see Figure 3). Starting in 1976 the
Philippines has made the most concerted effort to increase farmer
Participation of the four oountries studied. Their program can be
Seen as one example which should be considered by other oountries.
However, in the large government operated systems without WUO
communication is not very good. In the sample System having the
lowest ollection efficiency, fammers complained that they had not
been visited by the irrigation officials during the past two crop
Seasons (Philippine Report, p. 40).

The most frequently cited reasons for the failure of WUO in
communal systems in the Philippines is financial mismanagement (De los
Reyes, 198l). Two successful lowland irrigation Bystems of central
Java had a variety of sources which were used to finance irrigation.
Membership fees, water charges, special levies on land owners, village
funds and reirenues from village lands were all used to improve,
maintain and operate their irrigation systems. Both villages made
major efforts to establish a sound financial footing for their
irrigation (Duewel, 1981).

The Irrigation Department in Maharashtra has relied on a
centralized operation of their irrigation systems. There are no
formal WO but a few informal WO are active in maintaining field

channels. The main commmication between farmers and the Irrigation
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Department seems to be through the Canal Advisory Committees.®/ Canal
Inspectors are the only irrigation officials which most farmers have
any contact with,

The Nepal report discusses the need for farmer Participation but
the strategy has not been effectively implemented. In most govermment
built irrigation Systems there is no effective communication between
the farmers and the irrigation officials Parcicularly regarding
maintenance of the tertiary networks (Nepal Report, p. 9).

Sri Lanka will need to improve communications and farmer
involvement if the new Strategqy of improving O & M ang collecting fees
from farmers is to be effective. Without more farmer involvement it
will be difficult to change farmer behavioral Patterns of not raying

for water, which exists in most government irrigation schemes.

"Since the emphasis hag been on the design and
construction of the major irrigation schemnes and the
Settling of as large a number of farm families as
Possible, very little attention was paid to the position
of the farmer himself as the principal agent of
agricultural production, His participation was not
sought for and his Perceptions were not solicited and
given Gue recognition in managing schemes. The role of
the officials, tarticularly the officials of the
Izrrigation Department, were all important, Very often
the relationship between the farmers and the official
hierarchy in an irrigation scheme was one of
confrontation rather than collaboration. The officials
invariably blamed the farmers for excesssive use of
water, water piracy, failure to observe cultivation

%/The committee includes the Executive Engineer as chairman, onpe
Le€presentative from each of the following: the Agricultural
Department, the Revenue Department and the sugar factories, ang
two members from each of the following: local irrigators and
local members of the Legislative Assembly or Legislative
Council,
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most wanted it, due to irefficiency, lack of interest
etc,

"There was hardly an emphasis on the management of the
irrigation system as a wnale and on the need for
ontinwous effort at operating and maintaining the
scheme at optimm levels of efficiency, After some
Years, when an irrigation System was beginning to

mal function, the remedy was to ask for further
investments in rehahilitating the scheme or parts of the
scheme as may seem necessary. Once such rehahilitation
was dore, the maintenance of the System continued to be
well below the reguired standards. The famers were not

They are now trying to change this situation, However, this will
reguire a behavioral chinige for both the irrigation officials and the
famers. The fommation of WUO is still in its infancy. The most
progress has been made in the Gal ra system, Uphoff finds
"encouragement in the fact that a situation as mnpranising as Gal Oya
sess Was changed rather remarkahly in just a faw years, including
changes in the Irrigation Department that constitute a important
degree of 'bureaucratic recrientation,' A 'leaming process’ approach
is not guaranteed to succeed, but our experience with this approach
Suggests that it can lead to behavioral changes and improved
performance not only as the part of 'the public' but also with 'the
public' service" (1985, P. 46). The key to these productive change
was the catalysts or institutiomal organizers who had appropriate
training, philosophy and Support (Uphaff, 1985). In contrast the
Minipe Water Management Experiment appears to have lost some of its
earlier manentum, There is a policy commitment to building WUO but
its implementation will take continued support and resources (Sri
Lanka Report, p., 162-3).
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Achieving effective famer participation is not easy and will
likely vary fram commnity to ~ommunity, What works in one place may
not work elsewhere, Thus one can only expect to estahlish some
flexihle guidelines for imroving famer participation and not one set
plan,

For famer participation to be effective the guidelines should
probably invalve actions at three levels:

a. the plicy level making the participatory approach

legitimate;

b. the agency level, organizing people to facilitate
Participation; and

C. the village level, organizing people to solve local problems
and to become more imvalved in the choice and impl ementati zi;
of irrigation projects.

Cbstacles to participation can be found at all three levels, At
the natiomal level, participation means recognizing the reeds of
people whose opinions are usually not sought., At the agency level,
Participation means decentral izing decisions - making and sharing
control over resources, Agency pecple need to become enablers of
local action, Firally at the village level, participation imwalves
developing water user arganizations (WUO) and leadership while
preventing the economic interests of the more powerful groups fram
domirating the WUO, In the case of the Gal Oya the institutional
organizers seem to have brought about changes in the second two levels
once the decision to éncourage participation was made at the first

level,
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(4) dncertain water and land rights.

The institutional arrangements involving land and water rights
Play a key role in determining the irrigation incentives. For
exanple, security of land tenure and water rights is important for
farmers if they are to invest in improving the irrigation system. 1In
Some cases, private ownership will' be necessary to obtain the gesired
incentives, but in others commmnity ownership works best. In fact,
Some community ownership of irrigation facilities is being tried as a
way to improve O & M. Whether these efforts will be successful
depends on the community's experience in providing public goods as
well as the general condition of the facilities. Technical assistance
may be necessary to help farmers in maintaining the system. 1In
addition, government investment may be needed to make major repairs
and to deal with damage caused by major floods. Bowever, when the
System is in good condition and the farmers understand what needs to
be done to maintain the System, then there is a good chance that they
will maintain "their iirigation systems, "

The individual country studies did not adequately address this
question. However, water rights in government Projects appear to be
Mmore uncertain in Nepal and Sri Lanka than they d in the Philippines
and Maharashtra. For example, in many of the irrigation projects in
Sri Lanka there is a significant amount of encroachment. Farmmers
illegally occupy land and use irrigation water. Since they are
illegal their lands are not registered and, therefore, they are not
charged for O & M or other fees. The farmers legally using the water
feel that this is unfair and that the illegal users should have to ray

the O & M fee since they use irrigation water. To determine the
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impact of uncertain land or water rights on irrigation productivity
requires more detailed studies based on indivicual projects with

varying tenure arrangements.

(5) r izatio r ibili or fee ection an

Q& M,
In O & M, as well as fee collection, ane is dealing with a

Robhlen of implementation (see Figure 1). Little or no time is
usually spent in Rlanning for the important imglementation tasks of
operati.on and maintenance., In addition, no one asks how should the
goverment organize to collect water fees and what -design changes
might make it easier to oollect fees?

In tems of organization, one needs to know if a sympathetic
agency or agencies will be in charge of O & M and fee collections,
Does this agency have good Dhanagement and adequate resources to get
the job done? Finally, will the agency be ahle to obtain cooperation
fran the various other sectors imwvalved, such as Eﬁe Department of

Agriculture? A 'no' to ary one of these questions suggests that

organizatiomal problems while the Philippines is making progress in
dealing with these problems by giving more responsibility to WUO. In
Nepal organizatiomal problens even allow maintenance wark to be
delayed by contracting procedures, Sri Lanka Created the Irrigation
Management division with a specific goal of efficient 0 g M. Yet
cllections and 0 & M depend on actions taken at the district ang
project level where changes have been very limited. Thus
responsibility for 0 & M is still fragmented,
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For Maharashtra the centralized aproach to collecting fees and
providing O & M seems to have worked relatively well, The Irrigation
Department seems to pe fairly well organized and commited to providing
irriqation water and cllecting fees. Because of the high priority
given to irrigation within the State the Irrigation Department also
has the resources to & the job. However, it is not clear whether
these resources are being used efficiently and if actions are being
effectively coordinated with other Departments such as Agriculture,
The wnder utilization of irrigation potential would suggest there are
some prohlems, "Almost 65 percent of the irrigation potential
remained unused during the year 1982-83" (Maharashtra Report, p. 11).

ities ts

Two of the three prohlems or issues which are included wnder this
heading relate to adequate financial resources (see Table 1), Both
are concerned with the basic questiaon of providing more resources for

O &M,

(1) New projects and the impact on resources for 0 & M, and
wg%

It is quite clear fram the case studies and the review of
literature that the resources camnitt.ed to 0 & ¥ are not adequate,
This has caused funding agencies and host goverments such as Sri
Lanka to try to get famers to pay more of the costs of irrigation,
Whether increased collections fram famers can help reduce the
firancial constraint on O & M wi.li depend on the answers to the
questions raised above, There is a significant gap between imposing
water charges and collecting them, Of the four studies only in
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Maharashtra are the fees oollected close to the O § M costs.

the funds to 0 ¢ M, The National Irrigation Administration (NIA) in
the Philippines is onsidering a shift in its programs to emphasize

O & M and reduce new construction (Philippine Study, p. 16). The
Nepal study Suggests that new projects are putting a real strain on
the country's ability to operate and maintain existing projects. The
best staff are useg on the new projects while inadequate ang poorly
trained staff are left to perform 0 § M on existing projects. "The
targets for irrigation development have increased over the years
resulting in a Steady decrease in the budgetary allocation for reqular
and recurrent expenditures™ (Nepal Report, p. 38).

In Pakistan over ten years ago, the Provincial Irrigation
Departments (Pm's) began to shift emphasis from oonstruction o;f new
irriqation facilities to rehabilitation angd improving water management
on lands already irrigated. However, this has involved an effort to
increase Cropping intensity which has required the PD's to increase
water flows through the System. The impact hag been highe: +han
normal maintenance angd repair costs due to the added strain on the
System. Thus the shift has ot necesserily improved o &M
(Development Alternatives, 1984, p. 5).

(2) m—dﬁmmmmm

The primary fécility Question that is involved with O & M is the
adequacy of project design and/or construction. Bowe and Dixon, n.d.,
point out that design failures "commit the future to difficult or
impossible Programs of operation, maintenance and replacement” (p, 9),
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They also suggest that "the most common failing during construction is
Poor quality of materials used and faulty procedures. These saddle
the future with high maintenance and poor or unreliable output "
(p. 9). |

Ian Rule, 1984, finds that "from an operator's point of view a
designer weuld be given three priorities - simplicity, ease of access
and longevity....Mos“t dams, particularly in Africa, are in remote
areas and emphasis must be given to the maximum of maintenance being
handled by on-site staff or possibly a modular approach whereby a
faculty or damaged item may be removed and dispatch for repair, in
both cases avoiding the use of scarce and expensive contractors on
site. Ease of access would appear obvious but too often the end
construction results in cramped conditions for inspection,’ maintenance
and repair. ‘It is understood that financial pressures dictate cost
savings but this Policy can result in overly expensive recurrent
meintenance and is, therefore, short sighted" (P. 2). Be goes on to
suggest that when buiJ:ding a dam the resident engineers usually have
at their disposal.oontractors and equipment for the construction. Yet
they do not fully Prepare for the normal maintenance problems which
will arise after the equipment is gone. ™Whenever maintenance aids
are huilt into a site they are seldom used in the originmal
installations” (p. 3). Thus he recommends that, despite possible
delays, any maintenance aid should be tested under normal maintenance
conditions before the contractors leave "i.e. without the use of any
construction equipment, to ensure that it will do the work intendeg"
(p. 3).

Carruthers, 1981, arques that

Vital components of projects may be missing. For
example, drains, or even field channels, may not be
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technical scrutiny in the appraisal process.

Designs may fallow traditional practice, even

though key components of the system have radically

shifted. For example, canal closure periods for

maintenance may neglect new short-cduration crops

with quite different irrigation reguirements to

traditiomal long-duration Crops. Local pressure to

provide water during closure period may then result

i1 reduced maintenance standareg" (P 58).,
Thus inadequate facilitieg GAn act as a constraint to both adequate
O & M and fee Collections, A first Step in correcting the recurring
Cost prohlems may have to be rehabilitation of poorly designed
facilities so that water deliveries are improved, For example, in the
Philippine study new Systems and newly rehabilitated systems had an
average collection efficiency of 77 percent as compared to 38 percent
for ald systems,

Inadequate project design and construction will be a more serious

Problen when little or no information from famers ooncerning local
conditions is used Quring project Rlanning and impl ementation,

"One example of the consequences of ignoring local
technical input is the case of a major irrigation Supply

and that a canal would quickly rupture and wash out in
that location, Nonetheless, the camal was built and
within six months fuptured in several places die to
expansion of the soil., It had to be relocated" (Howe
and Dixon, n.d,, p. 18).

Thus by invalving WUO in mare irrigation decisions the
Philippines is taking an important Step to reduce the oprortunities
for improper project construction and design. Still there are
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examples in all four countries where improper design and construction
have made 0 & M very difficult and rehahilitation necessary., To
illustrate, in the large irrigation systems of Nepal, there are
reports of imadequate provision of drainage, inlet and water oontrol
Structures, There are cases whers secondary canals were converted to
tertiary canals and where Pipe outlets are idle due to poor location
(Nepal Report, p. 37).

Jmplementation Tools

The tools used to impl ement project O & M and llect fees have
been very limited, The general approach has been to use direct

govermment action for O & M on the main and lateral canpal systens and

Figure 3). 1In ®llecting fees, penalties have been the major
incentive used, But the problen should be approached by asking how
might incentives be changed to achieve the desired results, i.e, high
rates of collection. Penalties are anly ore way of changing
incentives. Another might be to imrove service, Still another might
be to tie the salaries of the project personnel to the percentage of
fees omllected, If their service proved to be iradequate, they would
have a hard time Collecting fees and their salaries would be low (see
Abel, 1976, .for a discussion of how this warked in Taiwan).

It will be difficult to achieve improvements in 0 & M without
doing something about incentives. This is Particularly true of
collecting water fees, There is nothing magic about collecting
irrigation fees, Either one makes the necessary Rlans and inwvestments

to do it, or oost of collection will exceed collections as it appears
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to have in both Sri Lanka and Nepal. As Hotes (1964) pointed out,
‘most feasibilities have rRid little or no attention to develomment of

realistic O & M plans and organization det alone plan for collecting

water fees"™ (p. 7).

(1) Information concerning area irrigated angd CIODS grown.

One critical requirement is an information system which is up to
date concerning the area and Crops irrigated by farm. ™The margin of
error used to measure canal performance is commonly so large that one
must be wary of any statements about actual performance, or capacity
utilization...Since, even with @ good capacity, large canal
facilities...are amongst the most complex of public enterprises to
manage, it may be presumed that the absence of relJ.able performance
data is an important reason for poor performance" (Wade, 1985b, p. 2).
The irrigation agency needs to know who gets irrigation water.
Government cannot expect farmers to pay very much for a services they
do not receive, Pakistan found this out in the Sind after they
shifted to a flat rate System of water charges where the fee was
assessed on the entire land holding of the farmer irrespective of
whether or not the land was cultivated or irrigated. In 1980 they had
to return to the old water charge system based on the acreage
irrigated, matured, and harvested. A general land tax should be used
to my for irrigation only when one does not know who receives water.
When such information is lacking the best that can be done is to
charge some low level land, product or input tax. This could be

justified on the basis that even those who & not receive water are

—
Underline added.
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better off because of the generally higher econamic activity and
employment created by irrigation in the area, ‘

The British, running irrigation Systeus in India during the early
1900's, understood very well the need for good records concerning whe
irrigated how mary acres of various crops (Develoment Alternatives,
1984, p. 15-17). They developed excellent information systems in
India. However, many of these systems have not been kept up to date
and are now a constraint to improving fee collections in parts of the
Indian subcontinent, Maharashtra seems to be an exception as they
have maintained centralized control and are trying to improve their
information system (Maharashtra Report, P. 22). Pakistan has also
maintained its centralized System of information and contral which has
allowed them to maintain high rates of collection in the Punjab and
the Sind. However, one must view these figures with some caution,
They may not include a sizeahle unreported acreage of irrigated land
for which famers were not changed (Wade, 1985b).

Lack of information is a pParticular problem in Nepal and Sri
Lanka (see Nepal Report, p, 28). Their inadequate infommation systens
are a constraint to efforts to obtain high collection rates, For
example, in Sri Lanka collection of O & M feet is based on a
Specification register for each irrigation system prepared under the
supervision of the Govermment Agent of the district. The register is
suprosed to give the rame of the legal allottee and tenant
cultivators, the extent of their paddy haldings in the scheme ang
their location (Sri Lanka Report, p. 61). Hovever, the register is
out of date and fails to identify accurately those who receive water
and as discussed above does not include any land on which encroachment
has occurred (sri Lanka Rerort, pp. 71-72).
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If the responsibility for fee collections is turned over to water
user organizations (W0O), then the farmers will probably be able to
obtain adequate informatior on wikwa to base collections. However,
they my need some assistance in establishing such a local information
System. (see Easter and Bufschmidt, 1985, p. 37-38). 1In the
Philippines some of the WO appear to have enough information to
achieve high rates of collection. The NIA claim they have reliahle
data on both crops grown and irrigated area. Yet some of the surveyed
farmers said they were billed for irrigation which they never

received.

<2)wwmmmﬁgm
hid Tlection rates.

These two issues relate to the need to have both negative and
positive incentiveé to help with the oollection of water fees. The
Philippines is the only country of the four which has used direct
incentives to obtain myments from a higher percentage of farmers.
Where farmer associations are deputized to collect fees from members,
they are usually offered a graduated bonus for achieving specific

collection performance levels.

"If collection efficiency (on current acoount) is 100%,
the association is given 5% of the total collected fees;
4% if ollection efficiency is 90%; 3% if collection
efficiency is 80%, and 2% if 70% efficiency. The
deputized associations are also given as much as 25% of
all back accounts collected. ® (Philippine Report, p.
3.

The Philippines also has penalties for nompayment of water fees
for tubewell irrigation. In fact, a number of wells in the
Philippines have been shut down since the farmers were unable or



unwilling to pay operating costs, particularly electricity fees. 1In
contrast, the cut-off rule is not enforced in gravity-fed surface
Systems. "A 1% per month interest is charged on overdue accounts
(with 3 months grace period)." However, the water supply cut-off or
legal =u.. tions are not imposed because they are difficult to enforce.
For example, the water control is not adequate to allow the shut-off
of water to only one farmer on a canal. Legal sanctions are also
difficult to enforce because many of the delinquent farmers are the
econcmically powerful ones (Philippines Report, p. 44).

In the Nepal case, it is also impossible to enfcrce the cut—off
rule for surface irrigation. In the case of tubewell irrigation, it
is not clear whether or not the cut-coff rule is enforced. The Nepal
report states that "the supply can be Stopped for nom-payment cases."
(P. 29). However, in the farmer survey none of the farmers reported
any penalty for non-payment of water charges nor were they ever
approached by project officials for their help in the repair and
maintenance of the project (Nepal Report, p. 58).

Penalties 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, an extra penalty of 10 pércent of the amount due is
added to the charges. Sanction can also be imposed such as the
rejection of a famer's application for irrigation water. As a final
resort the government can use coercive measures provided for under the
Maharashtra Land Revenue Code (Maharashtra Report, PR. 26-27).

Finally, penalties for non-payment have been introduced in Sri
Lanka's new program to increase water llections. The law has been

amended to allow action to be taken against non-paying farmers. If
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farmers do not PRy they can be prosecuted and fined. Prior to 1984,
no penalties or sanctions were imposed on defaulting farmers. As one
might expect, the water charges were rarely paid. Hopefully, the new
program can be studied over the next few years to determine its
performance and its strengths and weaknesses Particular the role of

Penalties and sanctions.

(3) Penalties on those who do not mintaing.e_pz_oiggt.
In general, the individuals adversely affected by the lack of

mmintenance are the farmers in the tail-reaches ang possibly in the
middle of the irrigation systems, The farmers at the head-reaches
usually get adequate water with or without maintenance. 1In addition,
the irrigation officials who fail to & the maintenance work are not
Penalized. This is true for dovernmen: operated projects in all four
Case studies. ™The officials were .10t acoountable to the farmers for
the manner in which they operat.d and managed the irrigation system”
(Sri Lanka Report, P. 158). Thus there is a lack of incentive to
Perform the maintenance task. Only farmers in the tail-reaches have a
real incentive to see that maintenance gets done.

"One frequently finds there are no pénalties for those who allow
O & M to deteriorate. Systems are large and it may be difficult to
fix the blame for inefficiency" (Howe and Dixon, n.d., P. 23), The
fact that many projects do not depend on user payments to cover wages
and salaries breaks an important feedback link. In contrast, "™The
communally operated subak irrigation systems in Bali are well known
for their efficient allocation of water. In this case, the communa 1
organizaticn does not preclude accountability and fines ang other
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measures are used to ensure that Operation and maintenance duties are

performed by the subak members” (Bowe & Dixon, n.d., p. 9).

Choices for 0 g M

What can be done to reduce tﬁe rapid rate of deterioration in
irrigation investments? As the list of problems or issues above
indicates, we already know many of the Problems and what their links
are with O & M (see Figure 4). However, alternative solutions need to
be tried under different nditions. For example, the Philippines
Seems to be making headway in its Policy of improving fee collections
and O & M by giving WD more responsibility for O & M and fee
ccllection. Compared to Sri Lanka and Nepal, its record is good.

In contrast, Maharashtra appears to have done a comparable job of
O & M and fee collection using a centralized approach with a separate
cadre of staff for O & M. ™The responsibjlity of Irrigation
Department does not cease at the outlet but continues till water is
supplied to the variety of Crops grown in the command at required
irrigation intervals and in required quantities® (Maharashtra Report,
P. 15). Farmers appear to have a very limited involvement in
decisions ooncerning water management. Yet collection rates are
reported as being relatively high, But the under utilization of the
irrigation potential and the possibility of unreported irrigated acres
raises some questions oconcerning the effectiveness of the 0 & M
program and fee collections.

There are four general approaches or same combination of these
approaches which can be used to provide additional resources to meet
recurrent costs. All of the following approaches have been tried at

different times in the past:



(a) Increased investment by goverrment;
(b) Collect more fees from users to invest in O & M;

(c) Turn systems or parts of the systems over to groups of
fammers and let them d the O g& M; and

(d) Bave farmers contribute the labor part of O & M.

First, increasing government investment will.be difficult for
many countries such as Nepal since they have a serious budget
constraint. In many cases it involves the hard choice between
maintaining old projects or building new ones. 1In the future,
governments need to decide more frequently in favor of the old
projects.,

Second, to collect higher fees or just increase fee collection
efficiency requires a major effort. 1In Some countries, such as Sri
Lanka, with a history of providing many free goods and services, fee
collecting will require a significant behavioral change. As pointed
out above, a well planned collection program with current records on
who receives water is a necessary condition.

The third strateqy is being used in the Philippines, that of
turning more responsibility for collections and O & M to the farmers
through WO. This has worked fairly well in some projects, since NIA
has made a major effort to organize farmers into WUO. In one system
collections went up 15 percentage points after the formation of the
WO (Philippine Report, P. 14). For the smaller systems and the
larger ones which can be divided into smaller units, this approach
seems to be working. However, for certain groups and larger
indivisible systems, farmer organizations will not be the complete

answer. In addition, organizing farmers is not an easy task., Farmers
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usually need some incentive to organize, such as better service,
training, technical assistance and/or rehabilitation of the irrigation
System.

The strateqy of giving farmers more responsibility for "their”
irrigation systems is mrtly based on the success of commnal systems.
These systems are generally small in size and are operated and
maintained by the water users served by the system. In both the Nepal
and Philippines studies, the commmnal systems generally had better
success in collecting fees for O § M than did the government Systems.
For example, the Nepal study reports that the community managed
schemes had no difficulty in levying water charges to meet O &M
expenses.

Farmers may also be more likely to pay specific fees for specific
purposes rather than general water fees which suggests a strategy of
local collection and utilization of fees.

"In some communal irrigation systems, several different
fees for specific purposes have been established.
Although this adds complexity to the process of
llecting and acoounting for the funds for irrigation,
the farmers involved aprarently feel that the benefits
associated with the greater incentives for payment
cutweigh these problems" (Small, 1982, p. 7).

Fourth, many of the early irrigation projects, particularly in
India, used labor provided by the irrigated farmers to maintain the
System. In Nepal 42 to 95% of the farmers sampled in three projects
indicated a willingness to contribute free labor to repair and
maintain the tertiary canals if they received a timely water supply
(Nepal Report, p. 46). Since labor is a major part of the maintenance
cost, it could be provigded by farmers. To increase farmer labor input
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into systems maintenance will require organizing farmers. If farmers
are not well organized, the free-rider problem is likely to cause this
approach to fail. Only the tail-end farmer will contribute labor
since they receive the most benefits. This approach is not too
different from having farmers take over nore responsibiliy for O & M.
Yet a well-organized irrigation department with good connections and
communications with the farmers, could use more farmer labor in O & M,
In fact, mobilizing farmers to provide labor in an irrigation project
can reduce government costs across the board and could be looked upon
as an augmentation to the farmer's repayment capacity (United Nations,
1968).

A £ifth alternative would be to have O & M provided by a third
party which could be either a Private or state assisted company. Fees
could be paid directly to the company by farmers or could be paid by
the government., The important institutional arrangement would be to
establish a financial relationship between the ompany and the farmers
which obliges the company to be responsive to their clients needs.

The third party approach is quite different from the usually
alternatives of a state irrigation bureaucracy or a wuo. Bottrall,
1984, suggests that "one might hypothesize that where irrigation
schemes are large, require specialized management skills and/or have
good communications with urban areas...a third party approach may be
the most oost.-e.ffective: if farmers have the option of transferring
scheme management responsibilities to a competent third party, why
would one assume that they would see many attractions in a more -

'participative! approach?" (p., 5)
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A gixth alternative would be for donor agencies to set asige
funds just for O & M. All new projects oould have an 0 & M budget
provided for by the agency or agencies funding the project. The O & M
commitment might be limited to ten years with the possibility of
renewal for another ten years. Along with the O & M commitment, a
training program will also be necessary, in countries such as Nepal,
to provide the trained staff to do the O & M.

This will work against the donor agency bias towards
construction. ™Donors generally have short budget Periods that call
for getting the oney spent and seeing the results quickly.
Construction is visible while non—construction programs may not be"
(Howe and Dixon, n.d., P. 12). A shift away from new construction is
what is needed. It does not make much sense to build a new project to
increase crop production while losing more production in other
projects because of poor O & M. In addition the donors desire for
quick solutions and results may be at variance with long-run
environmental costs. This may mean that the negative effects of the
irrigation project will be greater then necessary (see Figufe 2 for
examples of the possible negative environmental outputs).

Many conor agencies have rparticular reservations about external
recurrent financial support.

"Their unease stems from concern about accountability,
fungibility and the risk that O & M support will only
defer the time when financia] responsibilities and
fimancial maturity, through self-discipline will be
reached. Furthermore, there are fairly obvious
political problems associated with external assistance
to operation of schemes. Most of these political

difficulties are absent or of a much lower order in the
case of capital aig" (Carruthers, 1981, p. 61).
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Because of these reservation an alternative approach might be

used where new irrigation projects go through a commissioning period.
The transition from construction to O & M is probably one of the most
c;itical Periods in project development (United Nations, 1968, p. 81).
As Howe and Lixon, n.d., point cut most new systems go through a
shake—down period during which time construction and design mistakes
are discovered and hopefully corrected. Having a commissioning or
shake down phase

"Would require those acoountable for design and
construction to retain responsibility for a much longer
Period, possibly as long as five years after Ooperation
is initiated. Perhaps financial support for the
commissioning phase could be provided Ly the aid agency
at the time of main capital outlay. This might be held
in an earmarked reserve and disbursed to assist 0 & M
expenditures over a five year or even ten year period.
For example, suppose a surface irrigation project
costing $100 million, had a further $15 million provided
to be disbursed for O & M with 100 percent of O & M in
the first year ocoming from aid, gradually reducing to
zero percent in the sixth year. 1In such a case the aid
agency would have a legitimate and cirect interest in
the operation efficiency and the recipient Government
would gradually assume full financial responsibility for
operation as the irrigation Project built up toward its
potential technical efficiency. A transfer of funds for
O & Mas a grant or lcan to a locally held reserve at
the period of main disbursement might help overcome the
donor's political objections to "continuing™ 0 & M
obligations" (Carruthers, 1981, p. 64). :

The transition period points out the importance of monitoring
during project implementation (see Figure 1). Without the appropriate
monitoring systems accountability for lower then Planned output cannot |
be maintained. Thus cbnér agency could do more to fund project
monitoring and ex-post analysis.

Providing adequate funding for 0 ¢ M may not be enough to raise
the level of operation of irrigation projects above the general level
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of efficiency in the rest of the economy. Furthermore, irrigation "by
its nature spread over a large area, serving a biological based
industry to some extent depending on weather effects, serving large
numbers of independent small-scale producers, has particular
difficulties in maintaining efficient producticn, even if financial
resources are readily available® (Carruthers, 1981, p. 63). He goes
on to point out that people seldom fully appreciated the difficulties
involved in mobilizing resources in a low-income econcmy. These
countries are faced with the disadvantages of pervasive external
diseconomies which are associated with wide spread poverty.

Finally, governments could consider a rackage approach for
extracting benefits from various bereficiaries. Direct taxes could be
assessed against direct beneficiaries and production-related indirect
beneficiaries, and indirect taxes against the general public who enjoy
low cost irrigated agricultural commodities. The pricing system
should also be fitted to the conditions facing a particular oountry
and project and should change with development. Indirect water
charges coupled with close administrative control over water
distribution may be best in the initial Phase of a project when
farmers are inexperienced in irrigation. As fammers gain more
experience, the systems could be converted to a system of fixed and
variable water charges (Doppler, 1977).

Although there is much support for the use of some form of water
charge to ensure the efficient and equitable distribution of water,
such a charge is impractical without the necessary infrastructure to
acoompany it. Rules have to be made and the prices for water and

irrigation services estimated. An organization is required to
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determine and enforce these regulations and collect the charges. The
inability to mllect water charges from higher income farmers has led
many to argue against water charges of any kind in a number of
developing countries. Some type of volumetric measure of water
Gelivered is also hecessary if water pricing is to help improve water
allocation, which requires devices that are often expensive and
prohibitive in many schemes, Thus all three elements of the
irrigation Management system are involved (see Figure 2).

A possible solution to this dilemma is to locate measuring
devices at the head of each branch canal and to charge a "branch canal
water users association® an aggregate fee for water delivered to that
point. This would necessitate strong leadership and effective
organization in the form of a formal or informal wuo, They would be
responsible for delivering the water in the branch canal and for
collecting the fees from each user,

India is experimenting with this approach in Gujarat. Bulk
amounts of water are being sold at a tertiarty distributary to all
farmers served by that distributary as a unit. The farmers organize
the distribution of water ang the collection of fees (Wade, 1985a).

Fee collections by farmers might also be combined with Wade's
idea of break-point reservoirs. He argues that "some kind of
break-point reservoir is a fundamental feature of good design in
large-scale systems....The break-point reservoir permits a hasic
distinction to be made between the task and organization of water
Lonveyance, which is properly the concern of experts in hydraulics ang
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 transparent rules”
(1985a, p. 16-17). Plugs of water could then be sold to farmers, as a
group, served by the break-point reservoir just as it is at the
tertiarty distributaries in Gujarat. Again, farmers would organize to
@llect fees. This requires that the area served by the break-point

reservoirs is not so large that it is difficult to organize farmers.

Ihe Level of Water Charge

The level and type of charge to be collected from farmers will
depend on the government's objectives which usually include economic
efficiency, income distribution and increased funds for fuﬁure
investments (Ray et al, 1976). The latter involves capturing the
economic surplus generated by the irrigation project so that it can be
reinvested in development projects. For many irrigation projects it
may mean reinvestment in O & M to keep the o0ld investment viable.
Capturing the economic surplus also involves the income distribution
objective (irrigated farmers have higher incomes than rain-fed
farmers) and can involve econcmic efficiency if the fees charged are
related to quantity of water received.

Fees that are related to the quantity of water used can also help
reduce some important environmental impacts. As shown in Figure 2
irrigations projects can cause significant negative environment
effects such as schistosomiasis, waterlogging and salinity buildup.,
High fees which are related to the quantity of water use can help
reduce the latter two effects.

In setting water fees, two criteria usually must be considered,

if the level is to be acceptable to farmers and the government's
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interest in covering costs: (1) the ret benefits to famers generateg
by the irrigation, angd (2) the actual 0 g y costs.9/

will also vary fram place to Rlace since the other resources combined
with the water are not the same, i.e, better lang Or management on
certain fams, The more varied the fam fesource conditions ang
irrigation services Provided, the more difficult it is to charge a
Wmiform rate which approaches the 0 g M costs,

It woulg, therefore, appear that a pricing Policy based on ope
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donors and goverment officials feel that famers should, at least,
Py the O & M costs, These two positions may be inconsistent if the
cost of collections are quite high, the project benefits d not match
expectations (bad investment) or there is a great variation in
berefits among famers, The best econamic gquidance which can be given
decision makers is to detemmine net fam benefits (NB) and the 0 ¢ M
COsts and then see if they are consistent.l0)/ When they are
consistent, (B >0 & M), a good start is to charge the full cost of 0
& M. If B <O &M, then the decision makers have to detemine how
much of the NB they feel they should and can oollect.

In fact, even if N8 > O & M the difference will have to be large
enough so that the fammers have a good incentive to use the irrigation
water (See Carruthers and Qlark, 1981, Chapter 7 far more details),
Finally, decision makers should keep in mind what Howe and Dixon
conclude concerning water fees:

"Too little dependence of project financing on
direct user payments results in a loss of valuahle
feed :<k and user leverage. When users pay
directly for a service, they can withhold payment
when service is imadequate, If salaries of the

O & M personrel are directly dependent on those
Payments, a direct motivation for good perf ormance
is provided, If salaries ard perquisites of office
are paid fram the central treasury independent of
System performance motivation is lost, "

"The attitude of project users or beneficiaries is
strongly affected by the mode of payment, When
paying directly, they know they have leverage on
the project management and that leverage is likely
to be used, If the service is provided free (e.q,
irrigation water) the beneficiaries seem to accept

supply failure much more readily, as if to say:
'what can you expect fram a zero price?' or 'if

10/The ret fam berefits are only net of fam production costs,
Irrigation water charges are not subtracted out.
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they first brought us the water, they will
eventually bring us adequate maintenance of the
Systen.' This attitude is often called the
'cargo-cult belief ang it seems strikingly
Rrevalent in irrigation Systems and village water
Supply systems" (Howe & Dixon, n.d., p. 27).

Lonclysions

The basic constraint is the lack of resource ccmmited to O & M,
Irrigation agencies tend not to take a whale System approach to
irrigation and d& not Blan for or design programs for O & M until
after projects are built, Thus water pricing policy and/or ability to
collect fees is not adeguate to meet these Q.5ts in many Asian
countries, The lack of resources can also be attributed to a number
of other factors including: natiomal budget constraints, emphasis on
new projects, the uwillingness of donor agencies to pfovide O&M
Support and the low status of O&Minirrigation departments, Only
one of the possibilities for dealing with the resource constraint
invalves govermment collecting more fram famers, Bowever, in all put
two of the Strategies, famers must be imvalved more effectively in o
& M. Even for the first strategy, increased govermment irwvestment, to
be effective, more famer input will pe hecessary,

collections freom famers, one needs to Inderstand what will pe
required. There are at least four conditions which appear to be
hecessary if collections are to pe significantly increased, They
will also be, in some Cases, sufficient conditions and inciude the
fallowing:

(1) an up-to-date information System on those who receive
water;
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(2) a reasonahbly dependahle celivery system;

(3) a willing and ahle agency with enough resources (human &
financial) to collect the fees (could be a WUO); and

(4) use of the funds collected to improve or maintain the

irrigation system,

Another condition which may be necessary in some countries is
that collections start either when the project is new or has just been
rehabilitated, There are really two reasons for this condition. One
is need to start collecting some of the econamic surplus befare it is
capitalized into land values, The seoond is that famers are more
willing to pay far a new service or improved service than they are for
one which has been free, The latter requires a major change in
behavior and one which Sri Lanka is trying to make,

A gixth condition which will also be necessary in many
communities is a penalty for nor-payment. Pakistan is a good exampl e
of irrigation with high penalties which have been used as an effective
incentive to maintain high collection rates. 1In areas where there are
strong conmmity pressures to pPay water fees a penalty may not be
necessary. However, in many cases a penalty along with a means of
ollecting it will be necessary to assure high collection rates,

Penalties might also be imposed on those responsible for managing
the irrigation system who do not provide adequate O & M. This might
be done by making salaries dependent on system performance, Another
possibility would be for famers to have more of a say about who
manages the system and what they are paid.

When any of the above four necessary conditions do not hald, the
best that can be dore is to collect some general land tax, input tax
Or product tax. We tend to have unrealistic expectations concerning
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the collection of water fees, Even when these conditions hald and
collections are fairly good, the goverment may have to cover some of
the O & M costs., This is true in projects where the irrigation system

gererates low returns die to Poor soils, famers inexperienced with

mistakes in building non-econamic projects. Thus it will be
unreasonahble to expect that a goverment should collect the same level
of fees fram all Pojects or that the fee should cover 0 § M in all

of the O & M. Ciherwise giving them the responsibil ity without the
necessary means will not get the O & M done. Onece WUO are effectively
operating they provide important links between the different parts of
the irrigation System (see Figure 3).

Increased govermment or donor agency investment in rehahilitation

new projects to rehabilitation of existing projects, This would be
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folloved by the reallocation of funds fram both new projects and
rehabilitation of projects to 0 & M.

Finally, donor agencies should consider different ways of
estahlishing a good system of O & M before a project's funding is
compl etely turned over to the Pverment. One example is funding a
five year shake-down period of operation. ‘They might also try
innovative ways for encouraging goverments to take O &. M more
seriously at the Rlanning and design stage such as tying new funding
to the performance of existing projects. This would probably imvalve
more donor funding for project monitoring and ex post analysis,
Another possibility might be a special O & M fund to be used during
periods of temporary cash flow crises or during adjustment periods of
structural change (Carruthers, 1981). During such periods O & M seems
to be ore of the first things to be cut. ‘

Ore additional conclusion, which can be drawn from the study, is
the lack of non-govermment Sponsored country case studies of water
charges and levels of collections, There is very limited information
oconcerning the impact of different types of water charges on water use
and collection efficiency. For example, what is the relative cost of
oollecting X dollars of water fees in t'.hé large scale systems of
Maharashtra as compared to those of Orissa?

This study clearly shows that there is a wide range in the levels
of collections ranging fram almost zero in a number of systems in Sri
Lanka to 90 percent in some Philippine systems. Also there is little
information oconcerning the cost and efficiency of collecting water
charges. How much does it cost to raise the rates of collection by 10

percent? At what point is it wmeconamic to try to raise the level of
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Collections by another 5 percent, During a period when devel oping
countries are struggling to find ways to increase fee collections fram

irrigation, it is time that researchers began to ask these questions,
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Summary of the Study of Operation ang Maintenance
Problems in Irrigtion: the Philippire Case

by

Liborio S. Cobanilia
Department of Econamics
University of the phil ippires at Los Bafiog

LNTRODUCTION

Because of the desire to attain self-sufficiency in rice,
irriq@tion develomment has been a sicnificant camporent of tne
Philippire Govermment's agricul tural expendi ture.

In the past, the Govrmment's irrigation program has been

rehabilitation of olg Systems. There was little emphasis on improved
operations and maintenance (O&M); as a result, Systems deteriorated
quickly. Costly rehabilitation hag to be wmndertaken every seven
years. -

The reed to imrove O & M in irriqation is only now slowly being
realized by officials of the Natiomal Irrigation Adninistration
(I\EA)-V, Qe in part to a now serious scrcity of fimancial resources
in the econamy. The shortage of funds has slowed the develoment of
Tew projects and, just as imortantly, dimmed t.he prospects of
rehabilitating existing systems which have deteriorated rapidly due to

poor O & M.




mmmumms

There are three types of irrigaticn systems fond in the
Philippires: Natiomal Irrigation Systems (NIS), Camnal Irriqation
Systems (CIS) and private irrigation systems (PIS). 1In 1983, the
total service area of all Systems was 1,385,940 hectares. Forty
percent of this area in 1983 was covered by NIS, 49 percent by s,
and 11 percent by PIS.

The NIA has the sole responsibility for Onstructing, operating,
and maintaining the N15%/, 53 are operated ang maintained by
famer groups, but in gereral, are constructed by NIA.

OFERATING AND MAINTAINING NATTONAL SYSTEMS

The planning and coordination of O & M activities at the national
level is dore by the Systems Managemerit Department of the NIS
(MD-NIS). The O & M Division of RD~NIA is responsible for reviewing
Plans and programs of work for 0 & M.

The twelve regiomal offices of the NIA provide the link between
the central office in Manila and the irrigation systems within the
region. At the regiomal level, the operations division is responsihle
for monitoring and evaluating O & M of each NIS within the region.

The O & M activities of all NIS are conducted by system personrel
headed by an irriqation superintendent at the system level. The
office of the irrigation superintendent is ultimately responsihle for
the equitahle and timely distribution of water to farms and also the

3/Ccmmuna.1 Systems usually encompass a service area of less than ore
thousani hectares.

b



maintenance of camals, Structures and measuring devices., The office
of the irriction superintendent also ollects irrigation fees during
peak collection periods to back-up bill wllectors,

The only exception to the above outlired organizational structure
occurs in the few large systems. 1In addition to 0 & M sections, these
laree systems have a separate oollection section and a Separate repair
and improvement section,

With the exception of Pamp system, O & M costs among NIS consist
mainly (90%) of salaries and wages for enployees—inc.luding
adninistrative angd field personrel. Thig indicates that very little
is spent on equimment Cperation whnich is essential in maintaining the

operating efficiency of canal Structures at peak levels,

OPERATING AND MAINTAINING OMUNAL-TYPE SYSTEMS

The heavy wage bill for 0 4 M and the finmancial difficulties
which NIA has been experiencing, Primarily due to pPoor oollection of
irrigation fees, has prampf.ed NIA to adopt a Plicy of turning the 0 ¢
M of margimal systems over to famers!' associations, 4/ NIA has also
started turning the 0 & M (including collection activities) of certain
sections of the main capal and laterals over to viable Famers'
Irriqation Associatiop (FIAs),

Gererally, MIA's Programs related to FIAs involve training
famers to enahle thenm Lo eventually Operate and maintain the System
facilities when they are turned over to the Association,

6\



Groups (FIGs) are orqanized at the rotational leveld/, Through the
FIG and its set of elected officers, it is hoped that a more equitable
distribution of water within the rotational level will be attaired,

| Viable FIGs are then fomally organized into an FTA. They
oonsist of at least two or three FIGs with an elected Board of
Directors which directs the management, maintenance, dispute
resolution and fee collection. Specialized committees are also set up
as necessary.

As of late 1983, NIA had organized 1,014 FIAs involving 133,571
famers and covering an area of 223,704 hectares. With NIA's program
of turning over to viable orqnizations the 0 & M of all marginal
Systems and specific areas covered by certain NIS lateralsﬁ/, the
number of FIAs is likely to increase in the future,

NIA pays the IFA a fixed amount paybale at the end of every
month. An FIA also receives a collection bonus based on its attained

ccllection efficiency,

IRRIGATION FEES AND COLLECTIONS

The NIA Baard of Directers approved a major change in fees in
1975. Additiomally, instead of fees being expressed in pesos, fees
were expressed in cavans (50 kgs) of PRlay per hectare.

The advantage of this scheme is that there is an autamatic

adjustment on the cash equivalent of the fee: everytime the support

%/Covering approximately 50 t ares served by ore turnout.

8/The NIA realized two important bemefits fram turning O & M over to
FIAs: NIA saves on the salaries of displaced ditchtenders, and NIA
can attain hicher collection performance.



price for palay increases, the cash equivalent of the fee also
increases. Despite this mechanism, however, the irrigation fee has

been declining in real tems. Aoditionally, fee cllections have been

FIELD STUDIES

Information at the System level was generated fram a non-random
survey of 27 sample Systems taken fram seven regions of the ocowntry.
Ten of those systems were dsS, the balance were NIs,

Communal systems charge an average of ore cavan Per hectare per
Season which is used to ray for the amortization of the
constitution/rehabilitation oost of NIA. Fees are pid to the
treasurer of the orqanization.,

For the NIS, hulls based on the list of planted area prepared by
field personrel are Gelivered to the famers by bill ollectors or
Other field personrel. Payments are either ®llected in the field or
in the office®/,

Average ollection efficiency among the sample systems is low,
Particularly aong the NIS samples. It is below 60 percent with a
range fram 27 to 100 Pereent. A vicious circle results with the NIA

costs. On the average, the latest availahle data (1982) snows that
only 60 percent of the total fees wllectihle in the NIA are
collected.

&Fram 1975 orwards, for most Systems, the rates are ag follows: for
gravity systems, 2 cavans during the wet season and 3 during the
dry; for pump Systems, 3 cavans during the wet season and 5 during

the dry.

G\



officials arquing that 0 & M is poor because they lack funds to
efficiently operate the Systems and famers arguing that they @ not
PRy because they & not get the rignt amount of water at the right

A number of factors can Possibly explain the low llections
including the following: faulty design, illegal diversion, wnsettleq
conflicts, poor commnication, system size, state of System facilities
and a fammer's position in the system. Significantly, the najority of
these factars occur in NIS while there appears to be better
cooperation among fammers who are Association members in commmnal
Systems. This is reflected in higher collection efficiences in

systems covered by FIAs.

CONCLUSTON

Given the present water rate structure and the prices of other
inputs, it is highly inlikely that fammers can afford to pay higher
fees. The only equitahle solution to minimize NIA O & M deficits'is
to increase ollection efficiency. The success of this effort,
however, is directly related to the state of O & M. When there is
timely and equitahle distribution of water and when there is less
conflict among water users, llection efficiency is higner. There
is, thus, a reed to upgrace NIA's facilities, strengthen irrigators!

associations, and resolve other problems which impact 0 & M.



Summary of the Study of Operation and Maintenance
Problems in Nepalese Irrigation Projects

by

Tek Bahadur Shrestha,
Slyan Rajee Shkya,
and
Mahesh Man Shrestha
No-Frills Development Consul tants

Nepal

ZNLRODUCTTON

There is very little agricultural land under irriqiton in Nepal .
Agriculture has relied op rainfall and, as a result, the vast
irrigetion potential has remainred undeveloped, |

Pespite the increased emphasis placed on irrigtion dGevel opment
in the latest plan, the Rlan target of increasing agricultural
production by 3.2 Pereent annually was not met, Agricultural

lover even than the Population growth rate,

An increase in the operatiomal efficiency of the irrigated sector
@uld help decrease the growing food deficit, Indeed, it has been
shown that an assureg irriqation supply made Possible by timely,
equitable and efficient operation and maintenance (O & M) will
Positively chance the level of production. With the presence of
irrigation, a number of famers have Produced two rice crops (early

and late) and a wheat Crop where only one QOp was possihle before,

LRRIGATION SYSTEMS IN NEPAL

Nepal is endowed with abundant water resources. However, the

acreage brought wnder irrigation by the goverrment after wwo decades



is only 6.4 percent of the total cultivated area, whereas irrigation
Systems owred by famers provide irrigation to nearly 400,000
hectares—rfour times more than the public systems irrigate. Fammer
owred and operated irrigaion Systems are less durahle than the capital
intensive goverrment huilt projects, because of a hign degree of
reliance on the use of irexpensive local materials whicn the famers
can afford.

The principal orgnization involved in planning and impl ementing
public irrication projects is the Department of Irrigation, Bydrology
and Meteorology (DIHM) of the Ministry of Water Resources,

WMMMMM

Besides being involved in Rlanning, design, construction and
implementation, DIEM is responsible for reﬁa.bilitati.om operation and’
maintenance of irrigation Systems,

At tne regiomal level and on the project level, the functions and
responsibilities of DIHM are Cperated through five regiomal
directorates and through semi-autoncmous orqanizations or project
boards. The command areas of irriqation projects wnder DIEM are
larger than 600 hectares in the Terai and larger than 50 hectares in
the hills,

The Fam Irrication and wWater Utilization Division (FINUD) of the
Department of Agriculture (DOA) is involved in fam~level
irri@tion.l At the zomal level, FIWWD is assisted by four zomal
cffices which are mainly responsible for hill irrigaton projects. For

“/The Department of Agriculture wnder the Ministry of Agriculture is
responsible for agriculture, extension and technology dissemination,



implementing small-scaje irrig@tion systems in the Terai, FIWUD has
eparate project offices whian are responsible for 0 & M of a nunber
of projects.

The Ministry of Panchayat and Local Develomment (MPLD) is also
engaged in small-scale irriqiton schemes with areas of less than 50
hectares. The inval vement of the MPLD through its district technical
offie in small irrig@tion development schemes is gererally limited,
It is active only in cases of externally financed rural irriq@tion
develomment wnder MPLD responsibility.

. Bence, a host of orqnizations are Providing tedinical ang
financial assistance to irrdaqation devel opment Projects with the

responsibil ity of dveloping and improving the irrigation system.

WATER USER QRGANIZATIONS

Although famer invalvement was expected in irrigtion projects,
it has not been achieved in most projects. As a result, in most
overment built irrigation Systems, there is no effective way to
commnicate field-level problems with respect to 0 & M,

Reqular maintenance work along the main ang seoondary camals is
said to be occuring on those Projects where funds are sufficient,
But, at the terriary levels, where water USer orqanizations (WUO) are
orqanized and made Lesponsihle for safequarding the Proper functioning
of the v;rater Elivery systems, maintenance is not adequate, Al though
WUO could have played a significant rale in mobilizing famers for
System maintenance angd repair, payment of water charges, dispute
settlement, and aiding in effective operation of the irrig@tion

system, nore of these functions have material ized,
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In those projects where famers' organizations d not exist,
bereficiaries were interested in estahl ishing WUO to deal with a
spectrum of issves. A greater level of commnity participation should
be incorporated into the public irrigation pProjects during the

Rlanning and execution phases,

IRRIGATICN FEES AND COLLECTIONS

Water charges in Nepal are based on a Fer hectare per crop
assessment. The actual level of charges is determined by the board or
the DIEM upon approval by the Ministry of Finance.

Water charges, in gereral, are considered to be ore of the
goverment's regular sources of income. Fram the govermment treasury,
the overall tudget provisions are made under twelve different budget
headings; cost items which allow for 0 & M are Spread over headings in
the entire budget.

Although the responsibility for water charge collections had
rested with the District Land Revenue Office, it is now tne
responsibility of individual Project offices. The former system,
however, was reportedly more effective because water taxes were
collected together with land revenue,

The current level of water charges collected fram individual
Projects are megligihble and are far below the level of funds required
Lo conduct effective 0 & M. Trere is not ore govermment irrigation
project in the country where finds ool] Cted meet the recurrent costs
inval ved,

Difficulties relating to poor collection are explained by a

number of factors including a lack of correct water use assessment, a

A\



11

limited number of staff in the collection wit, and a lack of staff
mobility. Additiomally, penalty rules have not been effective or
enforced.

If the system mamagement is to depend on water charges, the rate
needs to be based on micro-data in orc‘ér to ensure that the benefits

derived by fammers through water use are properly charged.

CONCLUSTON

Once an irrigation project is completed in Nepal, serious
difficulties are experienced in implementing effecitve 0O & M. This is
because the amount of water charges collected fram famers is
significantly less than what is needed to pay for O & M., The problem
is compounded bv the goverment which does not allocate sufficient
funds to make up for shortfalls in collections. Systems deteriorate
rapidly as a result.

The study concludes by recommending that fammer Participation be
incorporated into the Rlanning phase of projects so that their reeds
and problems are well identified:

"Water user associaticns in the command area need to be given

clear rules in systems operation and maintenance as well as in

the collection of water charges fran system users. The O&M

cll in the project office will reed to be strengthened with

Prorer budgetary support vis-a-vis training support to the 0 g M

staff for timely and reqular services to keep the systems
functioning effectively,"
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Summary of the Recurrent Cost Study of Operation and
Maintenance of Irrigation Systems in Maharashtra

by

Jaganmathrao R, Pawar
and
Mahatma Phula
Agricultural University, Maharashtra, India

LNTRODOCTTON
The performance of agriculture in the State of Maharashtra,

India, is dependent largely on the vagaries of the monsoon,
Recognizing this fact and in response to other matural resource
endowments or lack thereof, the State Goverrment has developed
irrigation by completing a large number of Projects. The efforts to
develop irrigation represent approximately 20 percent of the
Goverment's budgetl/ . |

Despite the Govermment's focus on irriqation develomment, the

State is plagued with a low water use efficiency. The irefficiency in

irrigation water use is Partly attributahle to poor operations and
maintenance (0 & M). Thus, it is necessary to detemine methods for
effecting improvements in O g M to realize maximum returns from

irrigation.

LRRIGATION SYSTEMS IN MAHARASHTRA

There are three identifiahle types of irriqation systems in
Maharashtra: 1lift irrigation systems, small irrigation systems, ang

flow irrigation systems with service areas above 100 hectares,

~/The budget provided for irrigation works also includes the expenses
on acoount of operation and maintenance of existing (both old and
new) irrigation Systems in the State.

¥
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After an irrigation project is completed by the Irrigation
Department and cormissiored by the Govermment, the management wing of
the Irrigation Department is Lesponsible for O & M, with the exception
of small systemd/,

OFERATING AND MAINTAINING STATE SYSTEMS

The State of Maharashtra has been divided into six regions. A
Chief Engireer is in charge of each region., Be coordinates activities
relating to construction of irrigation projects, operation and
maintenance of irrigation systems, and monitaring and evaluation.
Serarate wings wnder the Chief Engireer are responsihle for these
activities,

Each region is, in turn, divided into 3 to § circles éepending
upon the river basins and sub-basins and the mmber of irrigation
projects (both under construction and in operation) in each region.
The Superintendent Engireer directs construction, operation and
maintenance, and monitlx:ing and evaluation at the circle level.

The separation of activities commences at the circle level. Each
circle is divided into 2 to 4 divisions headed by an Executive
Engireer with O & M as ore of these divisions.

Firally, each division is divided into 4 to 6 subdivisions and
each subdivision is composed of 4 to 6 sections, A subdivision is
headed by a Deputy Engireer, and a section is headed by a Junior
Engireer. There exists a eparate cadre of staff at the division,

subdivision and section levels for system O & M,

&/ gmall irrigation Systems, having irrigation potential up to 100
hectares, are operated by the irrigation staff workers nder zilla
Parishads,
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The actual O & M activities of each irrigation system are dore by
the section staff at the field level.d/ Besides being responsihle for
O & M, the saction staff are in charge of the equitahle and timely
distribution of water, preventing unauthorized use of irriqation
water, and assessment and recvery of water charges,

The provision for O & M is made in the non-plan sector of the
annual budget. The total budget provision for O & M is Gependent on
the total irrigation Potential created for use in a Particular year
and not as a fixed proportion of the %otal irrigation budget.

WATER USER ORGANIZATIONS

The state goverrment has tried to estahlisch Canal Agvisory
Camittees (CACs) and Water User Orqanizations (Pani Panchayats: Wuo),
To date, (ACs exist on almost all of the canals., WUO, however, have
not become popular despite provisions made by the govermment to supply
irrigation water to such organizations at a concessional rate.4/

IRRIGATION FEES AND QOLLECTTIONS

Water rates are usually assessed on an area basis for different
CIops as it is a convenient measure. Water supplied for
non-irrigation use (domestic and industrial use) is charged on a
valuretric hasis,

Irriqation water charges are wmnifomm throughout the State and &

not differ among systems. Howvever, there are seasomal differences in

2/Field-level staff are represented by camal inspectors.

4/vio are expected to charge rates to members not exceeding rates
charged to non-members.
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water charges, based mainly on the duration of the crop over which
irrigation is fequired and the quantum of pPrecipitation likely to be
received during the season.

Recause the Government has adopted a Policy of changing water
rates only after a pPeriod of ten years, changes in water rates have
not matched changes in the general level of prices.

the State on an aggregated basis. Expenses would not be met if
charges for irrigation water are considered in isolation,

In the sample of Projects studied, the irriqation water fee
Ccollection Percentages range from 58 to 68 percent, dependiig on the
size of the System,

i
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Famers' water bills are mmid directly to the Irrigation
Department. Charges for the employrent quarantee scheme and the
education cess, imposed by the goverrment, are paid directly to_ the
Revenue Department at the time of Feying annual land revenue taxes on
the land owned by the fammers. Rules, penalties, good service ang
close contact with the famer are listed as factors helpful to the
Irrigation Department in ollecting water charges.

SONCLUSION

The State Govermment has set out definite procedures for
conducting O & M, fixing water rates and collecting water charges.
Govermment policy has also encouraged the estahlishment of Canal
Advisory Committees and Water User Organizations. Despite these
efforts, a sizeahle proportion of irvigation water resources appears
to be underutilized, Fartly as a result of irefficiencies inherent in
the O & M mechanismns., The irefficiencies are manifest in the facts
that:

1. Costs of O & M are not considered when deciding water rates,

and

2. Water rates are infrequently revised.

Famers expect an efficient and equitable water supply. They
respond positively to paying rates under an assured water supply.

9%
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Sumary of the Study of Recurrent Cost Problems in
Irriqation Systems: sri Lanka

by

Engireering Consultants Ltd, in association with
Devel cpment Planning Consultants Ltd,
Sri Lanka

INTRODUCTION

Irrigation systems in Sri Lanka function within the vagaries of
the monsoon., The Success of irrication efforts rests ultimately on
the skill ang efficiency with which famers and the Supporting
technical and hanagerial cadres can make the system finction,

The provision of irrigation facilities for agrid.:lture and the
establishment of large irriqated settlemerts, especially in the dry
Zore, has been a major thrust of the overment since independence,
In spite of a mumber of riticisms, the major irrication systems have

Fram about the late 1960s, there has been an increasing level of
attention paid to the subject of water management in these schemes,
This interest was fosterz=d ang heightensd by local and foreign water
management specialists through their research and writings angd a
number of seminars which were organized with Suprort fram the

Goverrment. The recent oncern of Goverrment over the Performance of

Development Project. The Accelerated Mahawel i Devel opment Program has
focused intensive attention on the Problems of water management,

levels of productivity, ang Settler motivation, in a way that had not

™
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occurred previously. The reasons for ths concern in the Mahaweli and
other irrigation projects have been the gradual realization by
policymakers that serious mistakes have been mace in the desiqn,
oonstruction and management of major irrigation schemes and that water
and not land is the major constraint to increased production.

As a result of a number of studies, experience qaimed in
implementing numerous development schemes in major irrigation systems
and the Govermment's recent wncerns, it is now possihle to identify a
number of probhlem areas which require remedial action on a priority
basis. One of the most important problem areas which will imeact
solutions in other problem areas is the willingness and ability of

famers to pay operation and maintenance (0 & M) costs.

Because there are virtwally no private irrigation systems in Sri
Lanka, the Govrrment has taken the responsibil ity for major and minor
irriqation. There are five Goverrment agencies associated with
irrigation O & M efforts: The Irriqation Department (under the
Ministry of Lands and Land Develomment, MLLD), the Mahaweli Econamic
Agency, the Department of Agrarian Servides (under the Ministry of
Agricultural Develomment and Researcn) , and the Water Resources

decision to remver 0 § M charges with respect to minor or
lift-irrigation schemes. In the latter schemes, since the
escalation of fuel prices, the fammers have to supply the fuel to
the Irrigation Department or make a Payment for fuel if the pumps
are to operate. This is purely a fuel charge and not an irriqation
rate or an O & M recovery.
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Develomment angd Irrigation Management Divisions of the Ministry of
Lands and Land Development (MLLD).

The Irrigation Department which operates at the matiomal,
regiomal, district angd project levels has three main irrigqation
objectives,

1) Develomment of land and water resources.
2) Provision of facilities, and

3) O &Mof Sy stems

However, the overall responsibility for O & M now rests with the
recently created irrigation Management Division which functions in
acoordance with poligy Quidelires provided by MLLD through the
Standing Camittee set up for the 0 & M Progran, The Irriqation
Management Division has the responsibility for the collection of O g M
rates, organizing publicity and providing famer education to ensure
acceptance of the program by famers. work is done throish committees
establ ished in each méjor irrigation project under a project manager,
The committees consisting of all the project level officers in a
settlement scheme together with famer representatives., With the
introduction of the 0 & M Cost Recoveries Program in 1984, funds for 0
& M work are allocated to the Irrig@ation Department by the Irrigation
Management Division,

The Mahaweli Econamic Agency oconducts an integrated package of
programs for the all-roung devel opment of irrigtion settlements nder
the Mahaweli Scheme. The Derartment of Agrarian Servieeg’
responsibility is minor irriqation. Finally, the Frincipal finction
of the Water Resources Peveloment Division ig to cevelop policy
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and an orientation toward the management of water resources

principally in the major irrigtion systems.

mER USER ORGANIZATIONS |

Since the emchasis had been on the design and construction of the
major irrigation schemes and the settling of as large a number of fam
families as possihle, very little attention was paid to the position
of famers as the principal agent of agricultural Production. Their
participation was not sought and their perceptions were not solicited
or given due recognition in managing schemes. The role of the
officials, particularly the officials of the Irrigation Department,
were all important. Very often the relationship between the fammers
and the official hierardr in an irrigation scheme was ore of
confrontation rather than cllaboration. The officials invariahly
blamed the fammers for excessive use of water, water piracy, failure
Lo observe cultivation calendars and even willful damage to irriqation
Structures during times of water scarcity. The famer, in contrast,
blamed the officials for pot Supply ing sufficient quantities of water
at the times they most wanted it, for irefficiency and for lack of
interest. In other words, the divergent viewpoints of the cfficials
and the famers indicate basically a sitwation of mitual distrust
scmetimes leading to confrontation.

It is now the declared policy of the Goverrment that this
"traditiomal" sitwation should be changed if the full potential of
major irrigation systems are to be developed. The key factor in such
develomment is basically the management of water for optimum
productivity, It is in this context that the Goverrment has made a
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commitment to develop fammer organizations in the major irriqation
Systems. The Goverrment real izes that famer management of water at
the tertiary level of the irriqation system offers two important
advantages ovey Management by Goverrment agencies. First, famer
lanagement makes the system more responsive to famer reeds and thus
increases productivity. Second, farmer management takes some of the
responsibilities fran Goverrment agencies, thus reducing direct
Goverrment expenditure on irda@tion management,

To sum up, the formation of fammer orqanizations in the major
irriq@ation schemes in Sri Lanka is still in its infancy. The hasic
position, however, is that there is a Pplicy comitment towards
building these organizations. But the realization of this objective
will likely take a significant period of time given its evolution,

IRRIGATION FEES AND QULLECTIONS

Historically irrigation fees in Sri Lanka have been
insignificant, Irrication water was not recoquized as a sarce and
expensive resource. The famers considered it as a gift fram the
Goverrment (the great berefactor),

Fram 1970 to 1977, the wllection of any form of water charges in
the agricultural sector was virtually abandoned, The enforcement of
the rates is' a Plitically sensitive issye. The political elites
would rather refrain fram advocating water charges which are wmnpopul ar
with fammers,

However, the Govermment's Plicy on irriqation rates has
Wndergone a recent change. These efforts are particularly important

because the funds the Goverrment is aple to releasa for 0 4 M have
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been insufficient to implement a proper program of O & M. The
Position of the Government is that the O & M charge introduced at the
beginning of 1984 is not an irrigation rate or a water charge or a
levy to recover the cost of constructing or rehabilitating the
irrication system. The Government has sought to explain the O & M
charge to the farmers as an annual contribution which the farmers are
called upon to pay for the proper operation and maintenance of the
System. The Government points out that the farmers themselves stand
to benefit by systematic attention to O & M work, especially where the
irrigation system is old.

After 6 months of implementation, the 1985 district collections
remain far from satisfactory with a range in oollection rates of from
0 to 53 percent. BHowever, it is important to realize that the O § M
fecovery program has been in operation only a short time. It is too
early to say how the Govermment will enforce the fee pmyment rules and
what sanctions will be imposed on defaulting farmers.

EIZLD STUDIES

Qut of the four irrigation schemes (Minipe, Mahaweli H Area, Gal
Oya Left Bank and Parakrama Samudraya) that were selected f¢ - site
analysis, 3 were stipulated by the USAID mission in Sri Lanka. At
each site, farmer interviews were conducted to as~2rtain irrigation
System strengths and weaknesses. They found that the 1985 collections
in the Mahaweli H Area were a relatively high 57.3% while they were
lower elsewhere. Efforts to establish WO in the Gal Oya project seem

to have reid off in increased farmer participation.
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Water problems emerged in almost all schemes studies. The type
of water prohlems range fram total absence of water to inadequate and
unreliahle supplies. The most common problems are lack of water in
the reservoir, waste of water by read-end fammers, poor chanrel

maintenance and defects in the conveyance System,

CONCLUSTON

In the past, there was hardly any emphasis on the maragement of
the irriqation system as a whole and on the reed for a continuous
effort at operating and maintaining the scheme. After the irrication
Systems begin to malfunction, the remedy has been to ask for further
investments to rehabilitate the scheme or parts of the scheme. Once
such rehahilitation was completed, maintenmance contimse to ke well
below the required standards., Additiomally, fammers were not
éncouraged to participate in any of these matters,

- Through a slow and hesitant path, Policy perspectives have now
arrived at the recoqnition that there are acute technical, managerial
and socio-econamic problems in rearly all of the major irrigation
Systems in Sri Lanka and that wnless they are resolved or contairned
within certain limits, these schemes will not contritute to natiopa)
growth as originally envisaged,

The policy thinking of the Goverrment has also posed the question
of rehahilitation ¥s. operation ang maintenance, There is ore school
of thoucht which emphasizes rehabilitation of an irrigation system
fram time to time in orcer to maintain its efficiency. The other view
emphasizes the importance of reqular maintenance jin oréer to sustain

the efficiency of an irrigation System over a long period of time. In
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the context of Sri Lanka, overdependence on rehabilitation does not
appear to be a desirahle objective. While some amount of major
rehabil itation work is being done now in different major irrigation
schemes and will even have to be conducted in the future, the plicy
option of rehabilitation is too expensive for a country such as Sri
Lanka. In such a context, the plicy perspectives of the Govermment
have turned towards emphasizong regular operation and maintenance ;s
the viahle answer to maintaining the efficiency of irrigation Sy stems.
It is for this reason that the Goverrment has introduced a program for

O & M recoveries,

"



