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INADEQUATE MANAGEMENT AND DECLINING INFRASTRUCTURE:
 

THE CRI' ICAL RECURRING COST PROBLEM FACING IRRIGATION IN ASIA
 

This report revies the recurrirng costs situation for 

irrigatior in Asia. These are the costs associated with oroject 

operatior arid maivterarce (O&M). 1 As is well documented in tne 

literature rary developi nq courtries have rieglected project O&1M
 

which has resulted in a rapid depreciatior of past irrigation
 

irvestmerts (Carruthers, 1981). Irrigation systems fail to 

irrigate their planned or projected command areas ard after a few
 

years parts of the systems n:, longer furctior (Wade 1975). The
 

problem is that there are too few farmer or goverrnrmert agency
 

ircertives which foster investmernt o:f capital arid human resources
 

ir O&M ard assure that irrigatior projects operate'at a high
 

level of perfcormance over a long period of time. For example,
 

there is a lack of accountability for O&. because of the weak
 

lirkage between those providirig O&M ard tnose benefittirn from
 

O&M.
 

"Concern with O&M is rot 
a new issue, arid indeed tnere
 
are nrecederits in Drovisior of resources to sustain
 
O&M. The new dimersio'n is the apparent scale of the
 
problem arid the likely trend. Unease with the scale of
 
deficit operatinig performarnce of irrigation schemes
 

iOperation arid maintenance i cludes the management of water
 
supplies arid the upkeep of system facilities frorm the water
 
source to the farmers' fields. Recurrent costs mean the cost of
 
operatior arid maintenance of the irrigation system. Operation
 
rearis the allocatior arid delivery of water supplies, including
 
the ran pement of any storage facilities, arid hanidlirg of
 
drainage runoff. l.lairteniance is the upkeep of irrigatior arid
 
drainage structures, embankments, dams, outlets, arid chanrnels arid
 
the removal of silt arid vegetatior frcom canals arid storage
 
facilities.
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stems from a variety of sources. With the World Bank
 
experience, some indications of the problem come frorm 
observations and repcrts of field investigators at 
appraisal, supervision ano cornpletion phases. Tangible 
evidence of general need comes from the increasing 
number of rehabilitation prcjects benig implemented in 
countries as diverse as Mexico, Nepal and Indonesia" 
(Carruthers, 1981, p. 53). 

To provide a good overview of the oroblem of recurrent 

costs, this report is mivided into six major sections and an 

apperdix reviewing the literature. First is a discussion of the 

conceptual water management model used in the study. Second is a 

discussion of how the water ranagement riodel is applied to 

operation arid maintenance problems. Third, thE water fee 

collection policies are summarized for the four study areas: 

Nepal, Sri Lanka, India and the Philippines. Fourth, the four 

countries are evaluated concerning their performance in dealing 

with the problems of recurring irrigation costs. The individual 

consulting reports, on which sections three and four are based, 

are of uneven quality but do provide a basis for comparing the 

four countries. However, in termls of irrigation fee collections 

the record in Nepal and Sri Lanka is quite limited due to the 

lack of experience. For example, Sri Lanka had just recently 

launched a rnajo- effort to improve collections for irrigation O&M 

and it was too early to draw any solid conclusion concerning this 

effort. The India study was also limited by the fact that time 

and funding restricted it to the large central state of
 

Maharasht ra.
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Fifth, the alternatives available for increasing investment
 

in O&M are reviewed in the context 
of the four countries studied.
 

Finally, the criteria for setting water fees are suggested and
 

the problems associated with charging a uniform fee across all 

projects are highlighted.
 

WATER MANAGEMENT MODEL
 

One of the problems associated with providing adequate O&M 

is the absence of a whole system perception. There is a failure
 

to perceive the vital nature of O&M in the success of a project. 

Consequently, a conceptual model was adopted for this study which 

takes a whole system approach. It is based on a water management 

model developed by Bower and Hufschmidt (1184) wnich includes 

three major components: (1) a mranagerment process involving five 

stages, (2) a water management syste with three elements and (3) 

a set of linked activities and tasks. Each ccmponent provides 

different insights into water management problems. For the 

problem of recurring costs certain parts of the model will be of 

particular imlportance.
 

Managerment Process 

In the first component water management is a process 

including various stages starting with planning and ending with 

operation and mairtenance (Figure 1). For this report the 

primary concern is the last stages of operation arid maintenance 

(O&M). It is in these last stages that recurring costs are 

important. Yet the difficulty involved in providing adequate O&M
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is depender,t or the project design and how well the project is 

constructed. A well designed ard constructed project will 

require much less effort in, O&M to achieve the same level of 

irrigatio-,n efficiency than one which is poorly designed 
or
 

constructed.
 

As Carruthers (1981) points out, O&M problems may even
 

start at the planning stage:
 

"Many problems with O&M might be traced back to the project
 
planning stage. In principle project appraisal examines the
 
technical, economic, financial, organizational, managerial
 
arid operational aspects of the plan. 
 Each of these aspects
 
is rot treated equally in relation, to O&M arid sufficient
 
disaggregated detail of working procedures is seldom
 
provided. The emphasis of appraisal reports is at 
present
 
mainly uporn technical, ecornomic arid financial aspects of
 
projects. Indeed, 
it is also the technical, economic and
 
financial Sspects of the initial 
works which receive most
 
consideration" (p. 56).
 

Another important characteristic of this management pro:,cess
 

is that the planning arid design work car, be 
more easily done at
 

the central o,ffices located in the major cities such as New
 

Delhi, Bangkok, arid Dhaka. In contrast, the operation 
arid
 

mairterance of irrigation systems takes place in 
rural areas.
 

This means that the better educated arid trained people who prefer
 

to locate in the major cities are usually involved in planning
 

arid design. Yet in many cases, they do riot get the local input
 

so necessary to make the plans and designs fit 
local conditiozns.
 

For operation and maintenance w,-,rk, particularly maintenance, the
 

younger and less experienced peo:,ple gen-erally get the job. 
 They
 

have to live in the remote areas arid :ften spend a good bit of
 



their time trying to get back to the major urban areas. Thus, in
 

general, the plans and designs are technically very well done but
 

do not necessarily fit local conditions, while operation and
 

maintenance are done in the local areas but do not receive the
 

same attention and resources.
 

The same problem shows up in the budget. The planning, 

design and construction stages are well funded, often by donors, 

while inadequate funds are allocated for O&M. When the 

construction budget is cut to reduce project costs the impacts 

these cuts will have on increasing future O&M costs are usually 

i gnored. 

This situation is complicated by the fact that in many Asian
 

countries O&M is done
 

"by an,orgarization whose primary function has been
 
construction. 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 an effective reporting or
 

monitoring system which could be used to suggest needed changes
 

ini,08. This lack cf data, including who gets water and what
 

crops are produced, also makes it very difficult to set up a
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system for collecting water fees or charges. If a government
 

wants to collect water 
 fees from farmers who receive irrigation
 

water from a project, then one basic requirement is an accurate
 

information systerml which identifies those who actually receive
 

adequate irrigation water. 

Water Mananement System 

The second facet as aof the model involves water managemient 

system which includes a set of facilities, implementation tools 

and institutional and organizationil arrangements which are used 

to capture and deliver water to farwars (Figure 2). The system 

requires inputs of labor, materials, land ano management skills 

which along with the irrigation facilities, institutions,
 

organizations and implementation tools are used to0 provide the 

desired output of water. 
 If the system is managed efficiently 

water is delivered at the time and in the quantity which produces 

optirmum agricultural production with rminimal adverse
 

environmental effects. 

In terms of the water managemrent system the institutional 

and organizaticnal arrangements and implementation tools are just 

as important as the physical parts of the irrigation system. The 

rules and incentives which govern the collection of irrigation 

water charges and/cr the provision of farmer labor for system 

maintenance are of central concern for O&M. For example, cart 

institutions be designed to direct the rent-seeking incentives of 

farmers towards the improvement of the whole irrigation system? 

A related corcern are the incentives of the go,verrnent agency 



FIGURE 2. Irrigation 

Water resource input 

time and place 

characteristic 


Note: This schematic can be used 
to depict a system in the 
(1) planning, (2) design, 
(3) construction, or 
(4) operation stage 

Adapted from Bower and 	llufschmidt 

Management System with 	 Inputs and Outputs 

Inputs: 

Labor, materials, land, and management skills
 
for planning, design, construction, operation
 
and maintenance
 

The Irrigati n Management .ygaem_ 

Faci-tieg: dams, reservoirs, 	 Outputs:
canals, power plants
 

."Intermediate"
 
1n_!jatitUtjgj M ~jQqiZa~_t9Ina
arrangemnt: operating rules, - Water for Irrigation

incentives, irrigation (input to agricultural
and agricultural agencies production activity) 

Ilpleme-atjQf t ol: 	 taxes, prices and
 
policing
 

Environmental and Natural System Outputs or Effects
 

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

- Upstream channel aggradation
 
- Downstream channel degradation and aggradation
 
- Sedimentation in reservoir, especially at upstream
 

end
 
- Loss of nutrients for flood plain agricultural
 

lands because of retention in reservoir
 
- Increase in water-borne diseas, e.g.,
 

schistosomiasis
 
- Waterlogging and salinity buildup from irrigation
 

(1984) 
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and/or farmer groups which are involved or shculd be involved in
 

activities related to operating and maintaining the systerm ard 
in
 

collecting fees. Implemrentation tools must include miechanisrn to 

influence the incentives of bureaucrats and system operators as
 

well as farmers. One possibility is to base system evaluatio:'n
 

and staff promotion on the quantity 
ard timing of water delivered 

to the end of the canal system. 

Activities and Tasks 

The third comriiponent of the water management model irvolves a
 

sat of linked activities and tasks which are necessary for water
 

delivery. Water management is subdivided into specific steps
 

which government agencies, farmer organ izations or individual
 

farmers must perform if the 
desired outputs are to be obtained. 

One can visualize a surface water irrigation systermi as beginning 

with a watershed frormi which water is collected in a storage 

reservoir (Figure 3). The water is then taken through canals and 

delivered to farmers' fields. Finally, there is a systerim of 

drainage canals which drain off 
excess water. With each of the 

components of this simplified system activities arid tasks are 

required to assure effective delivery of water. For example, to 

operate the canal system effectively rules arid enfcrcement 

procedures must be established to allocate water among different 

parts of the system and dates must be set for water release and 

shut-off. Incentives arid assurances need to be designed to 

elicit cooperative behavior from farmers. 



Figure 3. Water Resources Management Activities and Tasks for a Surface Water Irrigation .1ystem 

r--- - ---- -i 
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 CANAL SYSTEM "IAGEM"q FARMING SYSTEM
HVMEN MRHNAGEMENT SYSTANIE
 

SYSTMWrMnAEMN 
* Regulate land - Store and 
 Make diversion 
 Provide access touse Apply water to
release water releases Maintainwater for farms 
 land 
 pumps,

HMnage forests 
 Manage fisheries Establish rules 
 Monitor withdrawals canals, and
Apply other 
 supporting
for releases
* Install and at farm headgates factors-seed,• Manage reservoir facilities
maintain shore areas fertilizer,
Collect charges
structures Check quality of pesticides 
 Check
for irrigation irrigation water
* Maintain quantitywater 


Provide 
 andfacilities 

technical


SApply vector- Make releases Maintain canal advice to 
quality of
to lateral 
 system facilities drainage
farmers 
 waters
control measures canals
 

* Provide credit
 
to farmers
 

* Maintain farms 
irrigation and
 
drainage system
 
facilities
 

S(1RCE: Rower and lufschmidt (1984) 
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OPERATION AND MAINTENANCE
 

The focus of this study is on the last 
part of the water 

maragemert process: operation and maintenarce (O&M) (Figure 1). 

Ir additior, watershed management is left out so that the 

emonasis is or the last fo:'ur major marlnagemernt activities: 

reservoir, river or aquifer managemerlt, canal marinaement, farming 

system management arid drainage system management. The watershed 

i s excluded because to iriclude it would require a more cornplex 

analysis (Easter and Hufschriidt, 1985). However, the importance 

of the watershed in irrigation is becoming painfully evident as 

reservoirs silt up at alarming rates. For example, extreme 

watershed deterioration, above run-of-the-river irrigatior 

systems in countries such as Haiti, is the major cause of their 

maintenance problems. 

The model has also beer simplified by leaving out any 

specific rplarence to markets or trarsportatior. This is another 

key part of the "total" irrigatior system. Without adequate 

transportation for products and inputs, arid markets in which to 

sell pro-,ducts, prices will nict match expectations. The increased 

output will greatly depress prices arid the net project beriefits 

will be low. This mears that the ability of farmers to pay for
 

water will be low arid collectiors will be low. Thus provisiorns 

must be made for adequate markets arid transportation if the 

irrigated farrmers are to sell their increased production at 

reasonable prices arid inputs are to reach farmers at the 

appr,_-pri.te times. Otherwise project benefits should be reduced 

http:appr,_-pri.te
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in the project evaluation to reflect the lower level of benefits 

that will be obtained ir the pro.ject. 

For analysis of irrigation problems it is irnportnt to be 

able to link the analytical framework to the specific problems 

(Figure 4). Here the irrigatiorn problem is shown as being due to 

deficiencies in operation and/or maintenance. These deficiencies 

are identified by examining the specific activities and tasks 

involved with operating and maintaining the system. These 

various activities and tasks are examined to deterrmine which 

element of the management system is inadequate (facilities, 

inst itut ional and orrganizat ional arrangements, or implementat ion 

tools). Should the emphasis be on building new or improved 

institutions or should it be on altering the implementatior tools 

or both? The first job is to make a list of problems or issues 

which are related to recurring costs of irrigation (Table 1). 

Fo~r each problem, the activities or tasks involved and the 

implication s fo:r facilities, instituticrs, organizat ions and 

implementation tools must be specified. This, however, is not an 

easy task since problems involved with recurring costs of 

irrigatiorn tend to be interrelated. Fo-,r example, inadequate 

maintenance and lack of farmer participation causes inefficient 

water deliveries. In turn inefficient deliveries discourage 

payment of fees which will reduce funds available for maintenarce 

(Philippine Report, p. 38). Thus one must try tc deal with a 

whole set o:f problems. For example, obtaining farmer 

participation in project maintenance is go:ing tc be difficult 



FIGURE 4. Linkages of Irrigation Problems to Operation and Maintenance
and the Irrigation management System 

(IDefined as: adverse effects or
Nature-> I 	 I inadequate performance as 
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and maintenance I maintenance activities and tasks


l _____________________I 

lead to 

IEi 
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IInadequate jacilitie I Inadequate instittion Inadequate implementationincluding poor or including organizational tools or their use
inadequate control and administrative includin little or no 
structures, lack of arrangements, inadequate watercharge or land tax, 
storage, etc. linkages among actors, no ability to vary charges 

insufficient and inade- by quantities of water 
quately trained reeived. Inadequate fines 
personnel, etc. for non-payne nt of charges, 

no technical assistance, no 
I Icans or yrants for on-farmcauses I facilities, etc. 

~causes 

Irrigation operation and 
maintenance problems not
perceived or the solutions to 
the problems are given low priority 



TABLE 1. Issues Associated with the Reoccurring Costs and 0 & F 
of Irrigation Projects by Country, 1984 

C o u n t r y 
I S S U E I Nepal Sri Lanka Philppines Maharashtra(India) 

A. Institutional and Organizational Arranem~nt 

1. Link between fees and funds allocated for 0 & M No After 1984 In communal No 

projects 
2. High priority for efficient water use 
 No Starting Yes 
 Yes
 

1978-79
 
2. High priority given to maintenance No changing improving improving 
2. High priority given to fee collection No Starting Yes Yes 

1983-84
 
3. Encourage high farmer participation No Yes Starting 1976 No 
3. Good communication among farmers and irrigation officials 
 No No With active WLD N.C. 
4. Uncertain water and land rights 
 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 2
improving Yes '
 

8. Facilities and Inputs
 

1. New projects take resources away frcan 0 & M I Yes N.C. 1/ N.C. 
1. Adequate funds and trained staff for 0 & M No No No 
 N.C.
 
2. Adequate project design and/or construction 
 No No 
 No No
 

C. Invlemnntation Tbols 

1. Adequate data on area irrigated and crops grown by farnm No No Most cases N.C. 
2. Penalties for ron-paynent of fees I not starting 1984 Yes Yes 

I enforced 
2. Incentive for high rates of collection No No Yes No 
3. Penalties on those not maintaining the project No No In cnmrmial Some 

projects
N.C. = Not clear fran country reports.
 

/NIA is considering a shift 
in its program to emphasize2 /Management winq of the 
0 & M and de-emphasize new construction.irriqation DeparhiienL has 0 & M responsibility for medium and large scale systems above the outlet. 
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unless there is some assurance that all farmers will contribute. 

In addition, rules may have to be develo:'ped so that water can be 

delivered effectively to farmers before they are going to be 

willing to pay fees which can be used for maintenance. They may 

also have to be shown that these funds will be used to improve 

and maintain the system (accountability) befcre they are wi2ling 

to pay water charges. Finally, if farmers are expected to take 

over a government irrigation system and do the O&M themselves, 

they may require it to be in goo,d co:ndition (Philippine Report, 

p. 40). Therefore, a system may have to be rehabilitated cr 

plans made for rehabilitation before farmers are willing to take 

over 	the O&M. 

These interrelated problems are just part of the syndrcome o:f 

anarchy which grows out of and is reinforced by a lack of 

confidence on both sides. 

"The farmers' lack the confidence that if they refrain 
from taking water .ut of turn (from stealing it, 
breaking the structures, bribing the officials) they 
will nonetheless get water on time. The officials, for 
their part, lack the confidence that if they do work 
consciertiously to get the watr on time, farmers will 
refrain from rule-breaking. It is a 'syndrcome' in that 
the behavior of each party to the relationship now 
tends to confirm the negative expectations held by the 
other. Each is the other's headache. 

"Breaking this syndrome has tco be done primarily from 
the novernment side, by means of a sustained
 
demonstration 
 of the anility to deliver reliable and 
expected amounts of water if the farmers do not
 
interfere. Our question then is: 
 how can public
 
officials assure farmers that 
 if they restrain their 
taking of irrigation water, they will get the expected
 
amount s? 



"Part of the answer is to be fourd in the physical
 
design of the systerm, to make the dependence o:f farmers
 
on irrigation officials less critical. .... Ancother
 
part of the answer is to be found in the design of the
 
irrigation management organization" (Wade 1985a,
 
p. 5-6).
 

Wade goes on to argue that the irrigatior associatiors of
 

Japan, Taiwan and South Korea are an effective way to corganize
 

irrigatior management. This forrm of orgaraizatior which is a
 

watershed-based parastatal (1) emphasizes O&M as opposed 
to
 

cornstruction, (2) relates water fee collectiors to O&M
 

expenditures arid staff performarmce, (3) encourages coordinat ion 

among different agencies involved in irrigatior, arid (4) fosters 

communication among irrigatior officials arid farmers. Or the 

physical design side, smaller operating urits possibly
 

established by installing break-point reservoirs, would make the
 

farmers less dependent on the performance o:f irrigatior
 

officials. 

WATER FEE COLLECTIONS IN THE FOUR COUNTRIES
 

All four areas included ir,this study have had a different
 

experience with establishirng ard ccllecting water fees. Nepal
 

ard Sri Lanka have had corsiderable difficulty in collecting
 

erough in water fees to just cover the cost cf co-llection. As
 

poirted out by Bower arid Young the trarsaction costs 4nvolved in 

collectirng irrigationr, fee can be substantial. For Egypt they 

estimated the costs would range from a little less than $1 to 

over $7 per acre depending on the type of water fee imposed.
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Maharashtra and the Philippines have been relatively more
 

successful in collecting fees. 
 Water charges collected in
 

Maharashtra range from 70 to 
116 percent of the O&M expenses 

during 1979-84 while in the Philippines irrigation fees ard 

equipment rental fees covered from 37 to 53 percent of the 

National Irrigation Ageicy' s (NIA) budget during 1978-83 

(Maharashtra Report, p. 33 arid Philippines Report, p. 18). For 

Maharashtra the percentage of O&M covered has declined while in 

the Philippines there is no particular trend. Differences in
 

collection are due to the priority giver 
tc, fee collectiors, the
 

orgariization of the agency collectirg the fees, 
the incentives 

involved, the level of comiurication with farmers, the 

inforriation available on who gets irrigation water, the level of 

irrigation service arid the peralties or sanction imposed for
 

rn-payment.
 

Phil ippines
 

Because of financial constraints the Philippire government
 

has had an active program tc, improve water 
fee col lecticns. The
 

basic goverrmernt policy is that "NIA should charge fees that 
are
 

just sufficient 
to defray cost of operating arid maintaining the 

systems plus repaying the construction costs withrin 50 years 

without interest. Thus pump systems ohich ertail higner O&M 

costs charge higher fees" (The Philippine Report, p. 21 arid 24). 

However, the policy in natioral systems appears to have beer, 

aimed at covering only local O&M costs (correspondence with Mark
 

Svendsen).
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To help meet this objective and to account for inflation 

over time, starting in 1975, NIA tied water fees to a given 

quantity of rice. 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 irflation 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 ha in 1976 to only 80 pesos 

per ha in 1984. 2 Given the national policy the pro-°blem facing 

NIA is how to cover increasing O&M costs by raising water fees 

over tirme witho ut causing serious farmer comlait s and 

collection problems. The current water fees emphasize farmers' 

capacity to pay rather then repayment o:f O&M costs. 

Four general fee levels are used in governmrent projects 

providing water for rice irrigation. There are rates for wet arid 

dry season irrigation arid for pump arid surface (gravity) 

irrigation. For gravity systems water fees are 2 cavans ,o'f rice 

per ha in the wet seaso:'n arid 3 cavans of rice per ha in the dry 

season. 3 The ore except ion is the Upper Pampaniga River 

Improvement Irrigation System where 2.5 and 3.5 cavanis o-f rice 

per ha are charged for the wet arid dry seasons. The higher fees
 

could be due to the cost related to the reservoir or to a greater 

management input. 

2 The barknote rate, November 1984, was 19.5 pesos per U.S. 
dollar. 

3Cavan is 50 kg.
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The pumping rates are more variable and apoear to vary by
 

O&M cost. For example, the farmers served by the Salarna ard
 

Barnga pumps are charged 8 cavans of rice per ha during the wet
 

season arid 12 cavars in the dry seasor. In the Libmari_-,r-Cabusao 

Pump Irrigatior Systems the charge is 6 cavans per ha for both 

seasors. 

In systems serving other crops the rates are also different.
 

For crops such as sugarcane, banana arid 
other annual crops,
 

except in hacienda Luisita, Tarlac where 29,000 pesos per year is
 

charged for irrigation of 2,000 ha 
(14.5 pesos per ha), 5 cavans
 

of rice per ha per year is charged in gravity systems arid 8
 

cavanis in Almost all
pump systems. of these payments are made in
 

cash equivalent based on the Natioral Foods Authority rice
 

support price arid are collected twice a year, once after each
 

season (Philippine Report, p. 20 arid 35).
 

In general there is suppo,se to be some corsultatior with 

farmers concerning proposed rate charges. This is, in part,
 

because of the general guidelines wh ch NIA considers in setting
 

fees. The fees should:
 

Q) 	 be within the farmer's capacity to:. pay.
 

(2) 	 rot impair the incentive to use water.
 

(3) 	 riot include charges for the repayment costs of power,
 
reforestation, 
roads arid floo,d control in riulti-purpose
 
projects.
 

The comrnunal systems, which are enitirely under farmer 

control, charge an average of I cavan of rice per ha per seasorn.
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These fees are used to pay for the amortization of constructiorn 

ard rehabilitatior costs of NIA. Farmer-members of communal 

systems can elect to oay their irrigatior, fees in labor used for 

cleaning canals. 

The Philippine study considered a number of fact:,r-s which 

might influence collection efficiency in their samole of 

irrigation systems. In general they found that the small arid 

medium-sized systerms had higher ccllectiorn efficiency than those 

with service areas of 5,000 ha and above, and new systers or 

newly rehabilitated systems had higher collection efficiency than 

old unrehabilitated systems. Small-scale farmers ard upstream 

farmers had lower rates of payment than, large farmers and 

mid-stream or tail-reach farmers. The collection efficiency for 

the sample systems ranged from 27 percent ir ore pump system to 

100 percent in a ccmmural gravity system. 

Sri Lanka 

The governmert's policy or, water charges has changed over 

time. Before 1970 the water charge was Rs 5 per acre inr most 

schemes but in sorme schemes the rate was as low as half a rupee.4 

Ever, with these low rates collections were less than 2 percent. 

Frorm 1970 to 1977 the collection of water fees of any form was 

virtually abandoned. During the early 1980s, new fees of Rs 30 

per acre for cropping irtensity over 150 percent and Rs 20 per 

acre for intensity less than 150 percent were introduced fo:.r 

4 The bankrote rate, November 1984, was 26.5 ruoees per U.S. 
dol lar. 
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irrigoted rice land. 
 Again, collections were insignificant and
 

they were replaced by the current O&M recovery rate. 

The new water charge policy is that farmers in all the major 

irrigation systems should pay Rs 100t per acre of paddy land per 

year. In the first year of implerentation, 1984, farmers were 

required to pay only 50 percent of the estimated O&M cost of Rs 

200 per acre. The O&M collections were credited to a special O&1, 

fund in each scheme and were available for annual O&M. The O&M 

work is to be planned in consultation with farmers in each 

scheme. In the first year of operation the government matched 

the farmers' Rs 100 per acre contribution. The contri but ion by 

farmers for O&M is supposed to be progressively increased by 20 

percent each year so that at the end cf the fifth year the entire 

sum of Rs 200 per acre will be paid by farmers. The government's 

contri but ion to the special O&M fund not spent in the year 

received will be returned to the general revenue fund at the end 

of the year. There can be no carry over of this contribution 

from year to year (Sri Lanka Report, p. 63-64).
 

The amounts collected up to October 15, 1984 
were only above 

2 percent in seven of the seventeen districts. Only Polonnoruwa 

District with 22 percent and Manner District with 53 percent had 

rates over 15 percent. The Mahaweli project had collectior rates 

ranging from 15 percent to 57 percent. Although these 

collections are higher than the less than 2 percent c-llections 

found before 1984, it is too early to tell how effective the new 

program will be. However, these increases in water fee 
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collect:.ors will be difficult to continue 
if there is a general 

farmer attitude that water is a gift frorm the government (Sri 

Lanka Report, p. 57). 

Maharashtra (I dia) 

The primary Maharashtra government objective for col lecting 

water charges is to obtain revenue to cover the cost of O&M arsd 

ti-o provide a I percert return to the government to:- cover pr,-oject 

depreciation costs. Although Maharashtra has been doing better 

in this regard than the other areas studied, it has riot yet 

reached this objective. Part of the reason for this shortfall is 

that the government sets water fees for a 10 year period. Thus 

the present fees have been constant since 1975 for all surface
 

water irrigation systems. With the real value of fees dr,-opping, 

total collections carrt keep up with O&M.
 

The water charges are levied or the basis of the area o-,f 

different cr:ps irrigated ir any year. The water fees for 

surface irrigatir range from Rs 50 per ha for kharif (wet) 

season crops to Rs 750 per ha for sugarcane arid plantatior 

crops. 5 In between rates include Rs 75 per ha for rabi (dry) 

season crops arid Rs 150 per ha for many hot season cr"_-ps. Cottor 

arid grourdrut, in the hoz't season, have rates ranging from Rs 200 

to 400 per ha while pre--seasor watering is o-rly Rs 20 to 75 per 

ha (Maharashtra Report, Table 4.3, p. 18). Thus charges are 

varied by crop arid seasor based mainly on crop irrigation 

5 The bankrote rate, November 1984, was 15 rupees per U.S. 
dollar.
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requirements, the amount of rainfall likely to occur during the 

season and average gross income from the crop. 

The Maharashtra State Irrigation Commission has prescribed 

three principles for determining water fees or charges. 

(1) The total recoveries through water charges should be 
equal to or greater than the annual cosi incurred by 
the state irn proviaing the water. 

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

(3) 	 The water charge should not be set at a level which 
wculd leave any of the irrigation potertial unutilized. 

The water fees for surface irrigation orn food and non-cash 

crops are set roughly equal to 6 percent of the average yearly 

gross income from these crops. In the case of cash crops the 

charge is set at about 12 percent of the average gross income 

(Maharashtra Report, p. 17). 

In addition to the water fees, farmers are required to pay 

extra charges for the Employrmienit Guarantee Scheme and for 

education. These fees are imposed by the state government and 

are in the pro:,port ion of 1 percent and 10 percent of the water 

fees, 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 farmers. This is in contrast to the 

water fees which are collected by the Irrigation Department. 

In the sample from the Maharashtra study, 58 percent of the 

farmers in minor irrigation systems paid their water fees while 

64 and 67 percent paid them in medium and major systems. The 
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water fees collected were 66, 62 and 89 percernt of the O&M costs 

in the minor, medium arid rajor irrigation systerms, respectively. 

The study found the fo-llowirg facto:'rs importart in 

successful efforts to collect water fees: 

(1) Government sarctions against farmers who do not pay 
their water fees at the time of their annual 
applicati,-°n for irrigation water. 

(2) 	 Fines for non-payment of water fees by a fixed date. 

(3) 	 Good irrigation service. 

(4) 	 Good corimunication amcrg irrigation officials arid 
farmers (Maharashtra Report, p. 55). 

Nepal
 

The general resporsibility for collectring water charges has 

beer 	 shifted from the District Land Revenue Office to the 

individual irrigation ,offices. The Department of Agriculture is 

also 	 involved in collecting water charges particularly in 

tubewell projects. 

For medium and large scale irrigation projects there are no 

criteria fo:'r settirg the level of water charges. Generally the 

water charges are fixed on a flat basis by an individual project 

board or the Department of Irrigation, Hydrology and Meteorology 

with 	approval by the Ministry of Finance. Thus the water charge 

for the Narayani, Kankai arid Morang-Sunsari projects is Rs 100 

per ha per crop while it is Rs 60 ir the Jhanj, Manusmara, 

Chitwar arid Patharaiya pr':,jects. 6 Higher water charges are 

6 The barknote rate, November 1984, was 18 rupees per U.S. 
dollar. 
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assessed ir the large projects as coripared to medium-sized 

projects. Chitwan is the ore exception as it is a large project
 

with a lower fee. Pumping projects tend to have charges based or, 

hours arid cost of purnpirg. The Narayani pump with an 80 cusec 

discharge has charges of Rs 100 per ha per seasorn for all crops 

except sugarcarne. The Farm Irrigation ard Water Utilization 

Division (FIWUD) which manage groundwater irrigation projects 

charges Rs 16 per hour. Ir artesian wells operated by FIWUD the 

charges are based on discharge levels. These charges range from 

Rs 1 to Rs 4 per hour (Nepal Report, p. 29-30). 

In Bare district the communal irrigation systems are 

charging an annual fee of Rs 46 per ha for irrigationsrl. Ir times 

of emergency a fund is also raised to support the repair work. 

The percert of O&M costs covered by water fees collected in 

the sample projects ranges less I percent ir thefr;m then Karkai 

arid Manusmara projects to alriost 19 percent in the Jhanjh 

project. Among these projects the medium-sized projects covered 

a higher proportion of O&M costs than did the large projects 

(Nepal Report, p. 53). The low rate of cost recovery is 

primarily the result of the inability to collect 2stablished fees 

particularly for the wet season. Mary farmers seem willirg to 

pay for dry season irrigatior but rot for wet season irrigation. 

They argue that ir the wet season they have traditionally grown a 

rice crop witho: ut any projects. 



O&M PROBLEMS IN THE FOUR COUNTRIES
 

The problems or issues associated with recurring costs of 

irrigation projects can be grouped insto three general categories 

taken from Figure 2. These three categories include: (1) 

institutioral and o-,rganizatioral arrarngem rts, (2) facilities ard 

inputs, ard (3) irmplernertation to,ols. They correspond to the 

elements of the managemert system plus the resource inputs needed 

for system O&M. The largest nurmber of issues are in the 

institutional and orgarizational arrangements category while the 

smallest number is under facilities and inputs. This lends 

support to the proposition that institutional ard organizatioral 

arrangements have riot been adequately considered arid in some 

cases have been igrored in planning irrigatior projects. 

For example, the Nepai study reports that the Energy 

Cornissior Chairman criticized those developing water projects 

for having "the erroreous view that a project is completed orce 

construction has ended. " The report goes or to say "that there 

has been a failure in public sector projects to ensure that 

mechanisms ... requiring legal ard institutionial reform ... are 

created for the farm manageriert of water distribution arid for the 

collectior of necessary project operatiorial resources from the 

beneficiaries" (p. 35). Howe arid Dixon (1983) found that
 

"Maintenance is often dore poorly because the difficulty of
 

organizing effective maintenance programs is likely to be
 

urderestimated by both donor arid recipient courtries" (p. 22).
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Thus, the need for institutional and organizational arrangerents
 

may oe the least understood aspects of O&M.
 

Institutional and Ornanizatic'nal Arranqements
 

In the four countries studied emphasis was on governmert 

operated systems particularly larger systems. Only ir, the 

Philippines study was there a good mix of small-scale ano 

communal irrigation 	 included insystems the sample of nrojects. 

Because of their importance in government projects, a good 

starting point for evaluating O&M is to consider institutional
 

and organi zational questions. Do the countries' institutional
 

arrangemierts establish those important linkages and 
incentives
 

for a high level of O&M?
 

(1) 	 Link between water fees collected and tne amount snent 
on O&M. 

To make this link, fees collected from farmers for U&M 

should be used to finance imrovernents on their irrigatior
 

project. In 1984 Sri 
Lanka made an im:ortant institutional 

change to do just that by setting up O&M accounts for each major 

irrigation system (Table 1). In additior farmers are supoosed to
 

actually help determine how these O&M funds are to be used in
 

their projects. The farmer contributions to the furds can be
 

carried 
over from one year to the next while the government
 

contri but ions cannot. It is too early to determine how this
 

incentive will work.
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"The successful collection of O&M depends to a large 
extent on the interest taken by the collectors and the 
supervisory work done by the project coordinator 
appointed for that purpose to each irrigation project. 
The senior level officers in the districts of Manner 
and Kilinochchi have devoted considerable time to 
exolaining the O&M programmne to farmers and winning 
their cooperat ion to secure ccollections" (Sri Lanka 
Report, p. 67-69). 

Their 1984 collectior rates were 53 arid 15 percent, respectively, 

which ranked them one arid three in collections among the 17 

districts (Sri Lanka Report, p. 68). 

In the Philippine case NIA has had responsibility for 

collecting water fees and O&M for many years. However, until 

recently the central governrmert has provided supplemental funds 

for O&M which reduced the pressure on NIA to collect fees arid 

provide quality O&M. With supplemental funds no longer available 

NIA has had strong incentives to prcovide better service, s,-, they 

can collect more fees, arid to transfer O&M responsibilities to 

water user crgarizat ions (WUO). This transfer of more 

responsibility to WUO for bo,th O&M ard fee collection seems to 

provide ar importart feedback link. The WUO have an incentive to 

reach higher collectior levels since they o-,btain b','nuses for 

achieving certain collection performance levels (Philippine 

Report, p. 37). In addition, they have an incentive to provide 

adequate O&M. If adequate O&M is n:t provided irrigation service 

will decline and fees will be more difficult to collect. 

Nepal and India dio, n':t have any direct link between fees 

collected arid funds spent on O&M. Yet in 1976 the Irrigation 
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Departrmient 
in Maharashtra, India, was given responsibility for
 

collecting water fees. 
 This means that the ranagement wing of 

the Irrigation Department is responsible for both collecting fees 

and providing O&M. Thus the Irrigaticn Department would have an 

incentive to provide adequate O&M, that of making fee ccllect ion 

easier. 

As Bottrall (1984, p. 4) points out in his review of a paper 

on Mediterranean irrigation schemes that accountability of 

management for providing adequate services is 
the key
 

requirement. It "is not the fact that 
key decisions are taken by
 

water users' representat ives or by others, nor is it some
 

independently fostered 'cooperative soirit' ; it is the need for
 

the managers (whoever they may be) to 
provide a sat isfactory 

service to their clients in order to ensure a sufficient
 

financial return to cover 
those service costs". Able (1976) also
 

found that accourtability of 
water managers to the irrigators was
 

an important reason for the efficient operation of Taiwan's
 

irrigation projects.
 

(2) 
 Priority iven to:'efficient water use. oaintenance and 
water fee collections. 

These issues are all very closely related ano arise from the
 

lack of government recognition of the importance of 
water use
 

efficiency and O&M problems. 
Once water resources and O&M are
 

given high priority the necessary crganizaticonal and
 

administrative changes are more easily made so that effective
an 
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O&M program can be implemented. However, this is not an easy
 

task.
 

The Philippines has made progress by focusing 
on
 

organizing and 
training farmiers to do more O&M. Yet the
 

Philippine study suggests that 
there could be some problems with
 

the budget priorities within O&M. "The bulk of O&M expenditures
 

of NIA have been on salaries and wages of personnel most of whom
 

are not directly involved in 08M" (Philippine Reoort, m. 45-46).
 

However, the lack of Tupplerilental funds froim the central
 

government has increased the priority NIA is 
giving to fee
 

collections and maintenance.
 

In Sri Lanka the government has given irrigation, water use
 

efficiency and O&M high priority and has recognized some of the
 

organizational problems (Sri Lanka Report, 
p. 33). The imp:°rtant
 

question is whether or not the new policy thrust 
can be
 

implermiented and the organizational problems resolved. Nepal is
 

still in the position of not giving efficient water use, O&M or
 

water fee collection a high priority. 
This acts as a serious
 

constraint on efforts to improve iriplementatior of irrigation
 

projects. Irrigation service remains poor, resources 
for O&M are
 

liriited and farmers do not pay water fees.
 

In Maharashtra, due to° the relative scarcity of water,
 

irrigation development has had a high priority since
 

independence. Even improved water 
use was given high priority
 

during the 1970s. This does not mean that operation and
 

maintenarice expenditures have matched requirements. The existing
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efforts to improve water use do not 
seem to be sufficient to
 

bring about all the desired changes. However, in the case of new
 

Drojects separate provisions have been made for O&M (Maharashtra
 

Report, p. 23).
 

The state has a well established centralized bureaucracy
 

which does toth the O&M arid 
 collects water charges. Collections 

were 70 percent in 1980-81 and 83 percent in 1981-82 which is 

go,od compared to Nepal and Sri Lanka (Maharashtra Reoort, P. 16). 

In addition, expenditures for O&M in the sample of major arid 

medium irrigation systems were Rs 261 arid 210 per hectare, 

respectively (Maharashtra Report, p. 56). 

(3) 	 Farmer participation and ormmunication, beqween farmers 
arid irrigatiorn officials. 

Obtaining farmer participation all the way from project 

planning to maintenance is now a key strategy being tried in a 

number of Asian countries. This can be ar effective way of 

building links among the arrmlirg system, canal system and 

reservoir ranagement segments of an irrigation project, and in 

improving communications between farmers arid irrigat ion officials
 

(Figure 3). Starting in 1976 the Philippines has made the most
 

concerted effort to increase farmer participation of the four 

countries studied. Their program can be seen as one example 

which should be considered by other countries. However, in the 

large Philippine government operated systems without WUO, 

comrmunication is riot 
very good. In the sample system having the
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lowest collection efficiency farmers coriplained that they had not
 

been visited by the irrigation officials during the past two crop
 

seasons (Philippine Report, p. 40).
 

A good example of farmer participation and accountability is
 

found in the government-assisted communal projects of the
 

Philippines. "Where water user organizations are responsible for
 

repayment of a portion of the government's construction costs,
 

farmers have sometimes shown a keen interest in assuring that the
 

use of itris such as fuel for jeeps is limited to direct supp:rt
 

of the construction activities. 
 They have also sometimes exerted
 

pressure to eliriinate the construction of structures which they
 

see as unimportant" (Small, et al., 1986, pp. 33-34).
 

The Irrigation Department in Maharashtra has relied orn a 

centralized operation of their irrigation systems. There are ro 

formal WUO but a few informral WUO are active in raintaining field
 

channels. The main comrmurication between farmers arid the
 

Irrigation Department seems to be through the Canal Advisory
 

7
Corimittees. Canal inspectors are the only irrigatio,
n :0fficials 

which micost farmers have any contact with. 

In the Nepal report the need for farmer participatiozrn is
 

spelled out but the strategv has nio:t been effectively
 

implemented. In most governiment-built irrigation systems there
 

is ro effective communication between the farmers arid 
the
 

7 The comittee includes the executive engineer as chairman,
 
one representative from each of the following: 
 the Agricultural
 
Department, 
the Revenue Department and the sugar facto:,ries, arid 
two members from each of the following: local irrigators arid 
local members :,f the Legislative Assembly or Legislative Council. 
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irrigatior officials particularly regarding maintenance of the
 

tertiary networks (Nepal Report, P. 9).
 

Sri Lanka will need to 
improve communications and farmer
 

invo:,lvement if the new strategy of irmproving O&M and collecting
 

fees from farmers is to be effective. Without more farmer
 

involvement 
it will be difficult to change farmer behavioral
 

patterns of 
not paying for water which exists in most government
 

irrigation schemes.
 

"Since the emphasis had been on the design and
 
construction of the major irrigation schemes and the
 
settling of as large 
a number of farm families as
 
po-0ssible, very little attention was paid to- the position

of the farmer himself as the principal agent of 
agricultural production. 
 His participation was not
 
sought fco'r ard his perceptions were rcot solicited and
 
given due recognition in 
managing schemes. The role of 
the officials, particularly the o-,fficials of the 
Irrigation Department, were all important. Very often 
the relazi'-nshin between the farmers and the official 
hierarchy in an irrigation scheme was one of corfrontation
 
rather than collaboration. 
 The officials invariably blamed
 
the farmers for excesssive use of water, water piracy,

failure to observe cultivation calendars and 
even willful
 
damage to irrigation structures during times of water
 
scarcity. The farmers 
on the o:ther hand blamed the
 
officials for not 
supplying quantities of water on their
 
farms at the times they m-,st due to
wanted it, inefficiency,
 
lack of interest, etc.
 

"There was hardly an 
eriphasis cn the management of the
 
irrigation system as a whole and 
on the need f,-or
 
continuous effort 
at operating and maintaining the
 
scheme at ,-opt iriumil levels of efficiency. After some
 
years when an irrigation system was beginning to
 
malfurction the remedy was 
to ask f,-,r further investments in
 
rehabilitating the scheme '-,r 
parts of the scheme as may seerm
 
necessary. Once such rehabilitation was done, the
 
maintenance of the system continued to-° 
 be well below the
 
required standards. The farmers were not encouraged 
to
 
participate in 
any of these matters" (Sri Lanka Report,
 
p. 23-24).
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They are now trying to change this situation. However, this
 

will require a behavioral change for boh the irrigation
 

officials and the farmers. The formation of WUO is still in its
 

infancy. The most pro:,gress has been made in the Gal Oya system.
 

Uph:'ff finds:
 

"encouragemrient in the fact that a situation as unproriising
 
as Gal Oya .... was changed rather remarkably in just a few
 
years, including changes in the Irrigation Department that
 
constitute an important degree of 'bureaucratic
 
reorientation.' A 'learning process' approach is not
 
guaranteed to succeed, but our experience with this approach
 
suggests that it can lead to behavioral changes and improved
 
performance riot only as the part of 'the public' but also
 
with 'the public' service" (1985, p. 46).
 

The key to these productive changes was the catalysts or
 

institutional organizers who had approoriate training, philosophy
 

and support (Uph,-,ff, 1985). In contrast the Minipe Water 

Management Experiment appears to have lost some of its earlier 

moment urn. There is a policy cormitriment to building WUO but its 

imiplermentation will take c,-,ntinued support arid res,ources (Sri 

Lanka Report, p. 162-63).
 

Achieving effective farmer participation is riot easy and
 

will like)y vary from community to community. Wiat works in one
 

place riay not work elsewhere. However, for farmer participatio-0n
 

to be effective three levels must be invcolved:
 

(1) 	The national policy level where the participatory
 
approach is made legitimate.
 

(2) 	 The agency level where government officials must
 
develop a close working relationship with farmers.
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(3) The village levsl where villagers organize to solve
 
local problems and become more involved in 
implementating "their" irrigation pro:ject. 

Obstacles to participation can be found at all three levels. 

At the national level participation means recognizing the needs 

of people whose oDinions are usually not sought. At the agency 

level participation reans decentralizing decisions -- miak~ing and 

sharing control over resources. Agency people need tc, become 

enablers of local action. Finally, at the village level 

participation involves developing water user ,-organizations (WUO) 

and leadership while preventing the more powerful groups from 

dominating the WUO. In the case of Gal Oya the institutional 

,organizers seerl to have brought about changes in the second two 

levels once the decision to encourage farmer participation was 

made at the first level.
 

However, as Hunt points ':,ut, establishing WUO based on the 

comrmunal or community irrigation experience requires the transfer 

of rights as well as duties. "WUO memlbers cannot reasonably be 

expected to do the work planned for them for free. There has to, 

be some reward for do,ing the dirty wo-rk. Two kinds of payment 

seem acceptahle -- a wage for the labor involved in maintenance 

or local cor:trol over much of the pr,-,cess, especially cc,'ntrol 

,-,ver water. Probably the miost effective reward is control over 

water. 

"If my analysis of irrigation comnunities is so-,und, then 
thure are at least three reasons why the WUO are not 
working. The first is that there is no component of policy
recognizing that there are systematic connectiors among the 
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various tasks to be performed. The second consi deration is 
the social arid organizational context in which tUe WUO finds 
itself. Irrigation communities, it will be remembered, forrm1 
a single line of authority up to the headgate of the system. 
Rights and duties form an unbroken chain from top to bottom. 
In the bureaucratic context this co-rdition usually does ro:t 
apply. Third, the benefits which are an integral part of 
the irrigation community are simiply not mertioned for these 
WUO. It seems obvious that WUO will not produce bottom-up 
leaders and the farmers will not do the dirty work without 
access to sufficient rewards. The prircipal reward to be 
gathered from the who:le process is real control over a 
predictable delivery of water. And this incentive, for so 
believe it to be, will be difficult to achieve without the 
farmers themselves havirig strorig control over the 
distribution ,ofthe water" (Hunt, 1985, p. 30-31). 

(4) Uncertain water arid land riahts. 

The institutionial arrangements inivolving land arid water 

rights play a key role in deterrmiining the irrigation ircertives. 

For example, security of land tenure ard water rights is 

important for farmers if they are to invest in improving the 

irrigation system. In sorie cases private o-,wnership will be 

necessary to cbtairn the desired iricertives but inr others 

comrmunity owrership may work best. Ir fact some commurn ity 

owrership of irrigatiorn facilities is being tried as a way to 

improve O&M. Whether these efforts will be successful depends or,
 

the community's experience in providing public goods as well as 

the general corndition of the facilities. Technical assistance 

may be necessary to help farmers in raintaining the system. In 

addition, goverrmert investment may be needed to make major 

repairs arid to deal with darimage caused by major floods. However, 

when the system is in good coridition and farmers have control 

over local maragermlert arid urderstand the maintenance 

I 



requirements, there is a good chance that they will maintain
 

"their irrigation system."
 

The individual country studies did not adequately address 

this question. Ho.wever, water rights in governrment projects 

appear to be more uncertair, in Nepal and Sri Lanka than they do 

in the Philippines and Maharashtra. For example, in many of the 

irrigation projects in Sri Lanka there is a significant amount of 

illegal irrigation. Farmers illegally occupy povernment land and 

use irrigation water. Since they are illegal their lands are not 

registered and, therefore, they are rot 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 bo pay the O&M fee 

since they use irrigation water.
 

(5) Organization arid resprgnsibility for fee collecti'rs arid 
O&M.
 

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

problemi of irmplerentation (Figure 1). Generally little or no 

tirme is spent planning the irlportant implemerstation tasks for 

coperation and rairtenance. In-addition, few planners ask how the 

government should organize to collect water fees and what pro,ject 

design changes might make it easier to collect fees. 

In terms of organization, one needs to kno,:w if a symoathetic 

agency or agencies will be in charge of O&M and fee collect ions. 

Does this agency have good mlanagement and adequate resources to 

get the job done? Finally, will the agency be able to obtain 

cooperation from the various other sectors involved, such as the 
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Department of Agricult Lire? A no' to any one of these questi':,ns 

suggests that recurrent costs will contirue to be a Droblerm arid 

the cost of collecting fees will be high. 

Both Nepal and Sri Lanka still face organizational problems 

while the Philippines is making progress ir dealing with these 

problems as NIA gives more responsibility to WUO. Ir Nepal, 

organizatioral problems ever allow m airtenarce work tc be
 

delayed by contractirg procedures. Sri Larka created the 

irrigation management division with a specific goal c,f efficiert 

O&M. Yet collections and O&M depend on actions taker, at the 

district ard project 1evel where changes have beern mirimal. Thus 

responsibility for O&IM1 is still fragmented. 

For Maharashtra the centralized aoproach to collectirg fees 

and providing O&M seems to have worked relatively well. The 

Irrigation Departmert seems to be fairly well organized ard 

committed to providing irrigation water arid collectirg fees. 

Because of the high priority given to irrigatiorn within the 

state, the Irrigatiors Departmenit has the resources to do the job. 

However, it is rot clear whether these resources are being used 

efficiently atid if actions are being effectively coordin-ated with 

other departments such as agriculture. The urderutilizatior of 

irrigatiorn potential would suggest there are some problersis. 

"Almost 65 percert i:of the irrigatior potential remairned unused 

during the year 1982-83" (Maharashtra Report, o. 11). 
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Facilities and Inputs
 

Two of the three problems or issues which are included under 

this heading relate tL, adequate financial resources (Table 1). 

Both are concerned with the basic question of providing more
 

resources for O&M. 

(1) 	 New pr: ects and thieir impact on resources available 
for O&M a tdhe reed for adeauate funding ard trainin 
of staff. 

It is quite clear from the 
case studies arid the review of 

literature that the resources committed to O&M are not adequate. 

This has caused funding agencies ard host governments such as Sri 

Lanka to try to get farrmers to pay more of the costs of 

irrigation. Whether increased collections from farmers can help 

reduce the financial constraint or O&M will depend on the answers 

to the quest ions raised above. There is a sigrificart gap 

between imposirg water charges arid collectirg them. Of the four 

areas studied, only in Maharashtra arid the Philippires did fees 

collected come close to covering O&M costs. 

Another-alternative is to sperd less on new projects and 

devote the funds to O&M. The National Irrigation Administration 

(NIA) in the Philippines is considering a shift irn its programs 

to emphasize O&M and reduce new construction (Philippire Study, 

p. 16). The Nepal study suggests that new projects are puttirg a 

real strain orn the country's ability to operate and maintain 

existirng projects. The best staff are used or the new projects 

while inadequate and poorly trained staff are left to perform O&M 
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on existing projects. "The targets for irrigation development
 

have increased over the years resulting in a steady decrease in 

the budgetary allocation for regular and recurrent expenditures" 

(Nepal Report, p. 38). 

In Pakistan over ten years aq,:,, the Provincial Irrigation 

Departments (PIDs) began to shift erphasis from construction of 

new irrigation facilities to r'ehabilitatiori and improving water 

managerment on lands already irrigated. However, this has 

involved an effort to increase cropping intensity which has
 

required the PIDs to increase water flows through the system.
 

The impact has been higher than normal maintenance arid repair 

costs due to the added strain on the system. Thus the shift has 

no:.t necessarily improved O&M (Develo'prnent Alternatives, 1984, 

p. 5).
 

(2) Proiect design and/or constructi-n. 

The primary facility question involved with O&M is the 

adequacy of project design and/o-,r construction. Howe arid Dixon 

(r.d.) ooint out that design failures "commit the future to 

difficult or irlpossible prograls of oneration, maintenance and
 

replacement" (p. 9). They also suggest that "the most 
common 

failure during construction is poor quality olf materials used arid 

faulty orocedures. These saddle the future with high maintenance 

arid poor cr unreliable output" (p. 9). 

Ian Rule (1984) finds that:
 

"from an operator's point of view a designer would be given
 
three priorities - simplicity, ease of access and longevity
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Most dams, particularly in Africa, are 
in ro:mote 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
 
ard dispatched for repair, in 
both cases avoiding the use of 
scarce arid expensive contractors on site. Ease of access
 
would appear obvious but 
too o,ften the end construction
 
results in 
cramp-d conditions for insoection, maintenance 
and repair. It is understood that financial pressures 
dictate cost savings but this policy car result in :verly
expensive recurrent lainterarce arid is, therefore, short 
sighted" (p. 2). 

He goes or to suggest that when buildirng a dam the resident
 

ergireers usually have at 
their disposal contractors arid 

equipment for the construction. But they do riot fully prepare
 

for the normal maintenance problerms which will arise after the
 

equipment is gcnie. "Whenever maintenance aids are built into a 

site they are seldom used 
in the original irstallatiors" (p. 3).
 

Thus he recommends that, despite possible delays, any maintenance
 

aid should be tested under rormal maintenance corditions before 

the contractors leave "i.e. 
without the use of any construction
 

equiprent, to ensure that it will do: the work intended" (p. 3). 

Carruthers (1981) argues that:
 

"Vital cornponents of projects may be missing. For
 
example, drains, or 
even field channels, may riot be
 
included in designs. Technically poor designs
 
occur all too frequertly... although in principle
 
only the unforeseen, defects should survive
 
technical scrutirny in the appraisal process.
 
Designs may follow traditiorial practice, ever,
 
though key components of the syster have radically
 
shifted. For example, canal closure periods for
 
maintenance may neglect new short-duration cr:'os 
with quite different irrigation requirements to
 
traditionial lorig-duration crops. Local pressure to
 
provide water during closure period miay then, result
 
ir reduced maintenance standards" (p. 58).
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Thus inadequate facilities can act as a constraint to both 

adequate O&M and fee collections. A first step in correcting the 

recurring co-st problems may have to be rehabilitatior i-,f po,-,rly 

designed facilities so that water deliveries are improved. For 

example, in the Philippirne study new systems arid newly 

rehabilitated systems had an average collection efficiency of 77 

percent as compared to 38 percent for old systems. 

Inadequate project design ard construction w.jill be a more 

serio,us problem when little or ro irformat ion from farrmers 

coricerrirng local corditions is used during project planning arid 

imp 1ement at ion. 

"One example of the consequences of igniorirg local 
technical input is the case of a major irrigation supply 
canal north of the town of Solo in Central Java. Whe, the 
Ministry of Public Works arid foreigr consultarits publicized 
the intended location of the canal, local leaders told them 
that the proposed route was unstable that a canalarid would 
quickly rupture arid wash out in that lo-,cat ion. Nonetheless, 
the canal was built arid within six months ruptured in 
several places due to expansion of the soil. It had to be
 
relocated" (Howe arid Dixon, n.d., p. 18).
 

Thus by inivolvirig WUO in more irrigatior decisiors the 

Philippines is taking an important step to reduce the 

opporturiities for improper project corstruction arid design. 

Still there are examples in all four countries where improper 

design arid construction have made C&M very difficult arid 

rehabilitation necessary. To illustrate, in the large irrigation
 

systerms of Nepal there is inadequate pro-visior of drairnage arid 

water control structures. There are also cases where secondary 
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canals were converted to tertiary canals and where pipe outlets
 

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

Iniplernentation Tools 

A very limited range of tools has been used to implement
 

project O&M and to collect water fees. 
 The general approach has
 

been to use direct goverrment acti:n for O&M 
on toe main and
 

lateral canal systems and 
assume that farrmers will take care of
 

the smaller channels (Figure 3). In collecting fees penalties
 

have been the major incentive used. But the problem should be
 

approached by asking how might 
incentives be changed to achieve
 

the desired results, i.e. high rates cf collectio:n. Penalties
 

are only one way of changing incentives. Another alternative
 

right be to 
improve servic:s or transfer ownership of systems to
 

farmers. Still another possibility would be to tie the salaries
 

of the project personnel to the percentage of fees collected. If 

their service proved to be inadequate they would have a hard time 

collecting fees and their salaries would be low (see Abel, 1976,
 

for a discussion of how this worked 
in Taiwan).
 

It will be difficult to achieve imorovermerts in O&M without
 

doing something about incentives. Generally farmers have strong
 

rent-seeking incentives to capture as much water as 
possible and
 

avoid paying water fees. There is 
nothing magic about collecting
 

irrigation fees. 
 Either one makes the necessary plans and
 

investments to do 
it or the cost of collection will exceed
 

collections as it nearly does in 
both Sri Lanka and Nepal. As
 

Hotes (1964) pointed out, "most feasibilities have paid little or
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no attention to developmert of realistic O&M plans arid 

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

(1) Info,rrnation corcerning area irrigated arid crosg rc,wn. 

One critical requiremernt is ar irfcorrmiation system which is 

up-to-date corcernirng the area ard crops irrigated by farm. 

"The rargin of error used to reasure canal perfco'rarce is 
c:mmonrly so large that one must be wary of any statements 
about actual performarce, or capacity ut ii izat ior ... Since, 
even with a good capacity, large canal facilities ... are 
armorngst the most complex of public enterprises to marage, it 
may be presumed that the absence cof reliable performance 
data is an important reason for poor performance" (Wade, 
1985b, p. 2). 

The irrigation agency needs to kr ow who gets irrigation 

water. Governrmert carnnrot expect farmers to pay very much for a 

service 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 th, ertire land holding of the farmer 

irrespective of whether or riot the land was cultivated or 

irrigated. In 1980 they had to return to the old water charge 

system based on acreage irrigated, matured arid harvested. A 

general land tax should be used to pay for irrigation only when 

one does riot know who receives water. When such iniformation is 

lacking the best that carn be done is to charge some 
low level
 

land, product or input tax. This could be justified on the basis 

that evern those who do not receive water are better o:'ff because 

*Underline added. 
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of the generally higher ecoromic activity arid employrment created 

by irrigation in the area.
 

The British, running irrigation systems in India during the 

early 1900s, understocd very well the need for good records
 

concerning who irrigated how many 
 acres of various crops
 

(Developrmient Alternatives, 1984, n. 
15-17). They developed 

excel lent inforrmatior systems in India. However, many of these 

systems have riot been kept up-to-date and lack of inforrmation is 

now a constraint to improvirg fee collectiors in parts of the
 

Indian subcortirent. Maharashtra seems 
 to be an exception as 

they have raintained centralized control arsd are trying to 

improve their insforrsmation system (Maharashtra Report, p. 22). 

Pakistan has also0 maintained its centralized system of 

inforrmation arsd control which has allowed them to maintain high 

rates of col lection in the Punjab and the Sirsd. However, one 

must view reports of successful fee collections with some 

caution. They may rot irclude a sizeable unreported acreage of 

irrigated land for which farmers were not charged (Wade, 1985b). 

Lack of inforrsatior is a particular probler ir Nepal and Sri 

Lanka (Nepal Report, p. 28). Their inadeauate inforratior 

systems are a constraint to efforts t' obtain high collectiors 

rates. For example, in Sri Lanka collection of O&M fees is based 

cr a specification register For each irrigaticn svster orepared 

under the supervision o:f the Go:'vernrment Agert of the district. 

The register is supposed to give the name of tne legal allottee 

and tenant cultivators, the extent of their paddy holdings in the 
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scheme and their location (Sri Lanka Report, p. 61). However,
 

the register is out of date and fails to identify accurately
 

those who receive water arid as discussed above does not include 

any land on which illegal cropping has occurred (Sri Lanka
 

Report, pp. 71-72).
 

If the resoorsibility for fee collections is turned over to 

water user organizations (WUO), then the farmers will probably be 

able to obtain adequate inforriation on,which to base co:'llect ions. 

However, they may need some assistance in establishing such a 

local information system (Easter and Hufschmidt, 1985, p. 31-38). 

In the Philippines some of the WUO appear to have enough 

information to achieve high rates of collection. The NIA also 

claims it has reliable data on both crops growrn arid irrigated 

area. Yet some of the farmers surveyed in the Philipines said 

they were billed for irrigation water which they never received. 

(2) 	 Peraltiss for non-paymernt of water fees and incent ives 
for higher collkection rates. 

These two issues relate tc, the need to have both negative 

arid positive incentives to help with collectiorn of water fees. 

The Philippines is the only country of the four which has used 

direct incentives to obtain payments 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 certain collection efficiencies.
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"If collection efficiency (on current account) is 100%, the 
association is given 5% of the total collected fees; 
4% if 
collection 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, o. 37). 

The Philippines also has penalties for nor-payment of water 

fees particularly for tubewell irrigation. In fact, a number of 

wells in the Philiopines have beer shut down since the farmers 

were unaole or unwilling to pay operating costs, particularly 

electricity fees. In contrast, the cut-off rule is not enforced 

in gravity-fed surface systerms. "A 1% per month interest is 

charged on overdue accounts (with 3 months grace period).'' 

However, the water supply cut-off or legal sanctions are not 

impozsed because they are difficult to enforce. For example, the 

water control is riot adequate to allow the shut-off of water to 

only one farmer on a canal. Legal sanctions are also difficult 

to enforce because many delirquent farriers are economically 

powerful (Philippines Report, p. 44). 

In the Nepal case it in also impossible to,enforce the 

cut-off rule for gravity-fed surface irrigation. For tubewell 

irrigation it is riot clear whether or not the cut-off rule is 

enforced. According to the Nepal report "the supply can be 

stopped for non-payment cases" (p. 29). However, in the farmer 

survey none ,-'f the farrmers reported any penalty for non-oayment 

:f water charges ncr were they ever approached by project 

officials for their help in repair and maintenance of the nroject 

(Nepal Repo:,rt, p. 58). 
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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 i0 percent of
 

the amount due is added to the charges. Sanction can also be
 

imposed such as rejection of a farmer's application for
 

irrigation water. As a final resort the goverrment can use
 

coercive measures provided for under the Maharashtra Land Revenue
 

C,-,de (Maharashtra Report, p. 26-27). The delinquent payments are
 

added to the land tax and collected along with the regular land
 

revenue by revenue authorities.
 

Penalties for non-paymernt of water charges have been
 

introduced in Sri Lanka's new program to increase water fee
 

collections. The law has been amended to allow action to be
 

taken against n,-on-paying farmers. If farmers do not pay they can
 

be prosecuted and fined. Prior to 1984 no penalties cr sanctions
 

were imposed on defaulting farmers. As one might expect the
 

water charges were rarely paid.
 

(3) Penalties on t ose who do not mointain project.
 

In general, the individuals adversely affected by inadequate
 

maintenance are farmers in the tail-reaches and possibly in the
 

middle of the irrigatiozrn system. Farmers in the head-reaches
 

usually get adequate water with or without maintenance. In
 

addition, irrigation officials who fail to do maintenance work
 

are not penalized. This is true, generally, for goverrnment
 

operated projects in all four case studies. "The officials were
 

not accountable to the farniers for the manner in which they
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operated and managed the irrigation system" (Sri Lanka Report,
 

p. 158). Thus there is a lack of incentive to perform the
 

maintenance task. 
 Usually only farmers in the tail-reaches have 

a strong incentive to see that raintenance gets done. For 

goverrnmrent agencies the o:nily ircentive arises from requirements
 

that the irrigatiorn agency obtain its funds for O&M from user
 

payment s. 

"One frequently finds there are no-- penalties for tnose wno 

allo:w O&M to deteriorate. Systems are large and it may be 

difficult to fix the blame for inefficiency" (Howe ard Dixori, 

r.d., p. 23). The fact that rlany projects do niot depend or user 

payments to 
cover wages and salaries breaks an impo:rtant
 

accountability or feedback 
link. As discussed above, this link
 

has recently been reestablished in a rumber o:-f Philippine
 

systems. "The comrmurally operated subak irrigation systems in
 

Bali are well krico'wr for their efficient allocatior of water. In 

this case, the commurial orgarnization does riot preclude 

accountability and fines and o'ther measures are used to ersure
 

that operation and maintenance duties are performed by the subak
 

members" (Howe & Dixon, n.d., 
p. 9). This accountability is also
 

present in 
a number of ccmmunal systems in the Philippines and 

Nepal. 

CHOICES FOR O&M
 

What can 
be dore to reduce the rapid rate of deterioration
 

in irrigation investments? As the list of problems or issues
 

above indicates, we already know many of the problems arid 
what
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their links are with O&M (Figure 4). However, alternative
 

solutiors need to be tried under different corditi:°ns. For 

example, the Philippines seems to be making headway in its policy 

of improving fee collections arid O&M by giving WUO more 

responsibility for O&M arid water fee collection. Compared to Sri 

Lanka arid Nepal its record is good. in contrast, Maharashtra 

appears to have done a comparable job of O&M ard water fee 

collection using a centralized approach with a separate cadre of 

staff for O&M. "The responsibility of the Irrigatiors Department 

does riot cease at the outlet but continues till water is supplied 

to the variety of crops growr in the cormmand at required 

irrigatiori int ervals anrd in required quaritities" (Maharashtra 

Report, p. 15). Farmers appear to have a very limited
 

involvement in decisions concerning water management. Yet
 

collection rates are reported as being relatively high. But the 

underutilization of the irrigation potential arid the possibility 

of unreported irrigated acres raises some questions concerning 

project effectiveness. 

There are four general approaches or some cornbiriation of 

these approaches which can be used to provide additional 

resources t:' meet recurrent costs. Al 1 of the foll:0wing 

approaches have been tried at different times in the past: 

(1) Increased investment by governrment.
 

(2) Collect more fees from users to invest in O&M.
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(3) 	 Turn systems or parts of the systems over to groups of 
farmers arid let them do the O&M. 

(4) 	 Have farmers contribute the labor part zof O&M. 

First, ircreasirg government investmert will be aifficult 

for many countries such as Nepal since they have a serious budget 

constraint. In many cases it involves the haro cnh-,ice between 

maintairirg old projects or buildi g rew ones. In the future 

goverrmerts reed to decide more frequently in favor of the o,ld
 

projects. Ir add it 
 ion, they will need to be rmore concerned about 

how goverrmert investment encourages or disc,-,urages local
 

investment and farmer participation.
 

Second, 
 to collect higher water fees or just increase 

collection efficiency requires a major effort. In some 

countries, such as Sri Lanka, with a history of providing many 

free goods arid services, increased collectior of water fees will 

require a sigrificant behavioral change. As pointed out anove, a 

well planned collectior prograrl with currert records or who 

receives water is a necessary conditi:,n for success. 

The cost of improving water fee collecti:,nis is ro small 

matt.ir. In the Philippines the costs of collection are about 

$.84/ha or 8 percent of total collectiors (Small, et al., 1986). 

The costs are ever higher for the centralized system in 

Maharashtra where collection costs range from 15 to 20 percent of 

the O&M costs or from $1 to $3 per ha. Firally Nepal, with its 

low success rate for water fee collections, has to use over 78 

percent of the fees collected tc just cover collection-r ccsts. 



47 

The third strategy is being used in the Philippines, that of 

turning more resporisibility for collections arid O&M over to 

farmers through WUO. This has worked fairly well in some 

projects since NIA has made a 
major effort to organize farmers
 

into WUO. In one system collecticrs went up 15 percentage points 

after the formation of the WUO (Philippir_ Report, p. 14). For 

smaller irrigation systems arid larger ores which car be divided 

into smaller urnits this approach seems to be working. However, 

for certain groups arid larger indivisible systems, farmer 

organizations will rot be the corplete answer. In additior, 

organizing farmers is rot an easy task. Farmers usually rieed 

some iriceritive to organize, such as better service, training, 

techrical assistance and/or rehabilitation of the irrigation 

system. In additionr, certain well 
located farmers will have a
 

strong rent-seeking ircertive to maintairn the status quo. 

The strategy cof givirig farmers more resporsibility for 

"their" irrigation systems is partly based ori the success of 

ccmmural systerms. These commu ,al systems are generally small in 

size arid are operated arid maintained by the water users served by 

the system. Farrers have rights and duties with local cortrol 

over the systems which provides them with adequate incentives to 

do the O&M. In both the Nepal and Philippines studies cormmural 

systems generally had better success in collecti g fees for O&M 

than did go:verrmerit systems. For example, the Nepal study 

reports that community managed schemes had n:' difficulty in 

levying water charges to meet O&M expenses.
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Farmers may also be more 
likely to pay specific fees for
 

specific purposes rather than gereral water fees which suggests a 

strategy of local collection and utilization of fees. 

"In, some comrmiur al irrigati on systems, several di fferernt 
fees for specific purposes have beer established. Although

this adds complexity to the process o_'f collecting and 
accountirg for the funds for irrigatior, the farmers 
involved apparently feel that the benefits associated with 
the greater incertives for payment outweigh these problems" 
(Small, 1982, p. 7). 

Fo-urth, many irrigati nearly projects particularly in 

India, used labor provided by irrigated farmers to maintairn the 

system. In 42 percent of the sampledNepal to, 95 farmers in 

three projects indicated a willingress to corntribute free labor 

to repair arid mairtairn tertiary canals if they received a timely 

water supply (Nepal Report, p. 46). Since labor is a major part 

of the mairtenance cost it could be provided by farmers. To 

increase farmer labor input into systerms maintenance will require 

orgarizing farmers. If farmers are not well ,organized the 

"free-rider" problem is likely to, cause this approach to fail. 

Only the tail-end farrmer will contribute labo,r sirce they receive 

the most benefits. This approach is not too different from 

having farmers take o:'ver more responsibility for O&M. Yet a 

well-orgarized irrigation department with good correti':'ns arid 

commur icati rs with farmers c:,uld use more farmer laboz'r in O&.M. 

In fact, mobilizirg farmers to provide laboz'r in ar irrigatir 

project car reduce government costs acro-,ss the board ard could be 
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loo,:kcd upon as an augmentation to the farrmer's repayment capacity 

(United Nations, 1968). 

A fifth 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. The 

important institutional arrangement would be to establish a 

financial relatio nship between the comany and farmers which 

obliges the company to be responsive tc their clients' reeds.
 

The third party approach is quite different from the usual 

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 
cost-effective: if farmers have the optiorn of transferring 
scheme maragement responsibilities to a competent third 
party, why would cone assume that they would see many 
attractio ns in a more 'participative' approach?" (p. 5). 

A sixth alternative would be for doror agencies to set aside 

funds just for O&M. All new projects could have an O&M budget 

provided for by the agency o:r agencies funding the project. The 

O&M commitment might be limited to, five years with the 

possibility of renewal f:,r another five years. Along with the 

O&M c mritrent, a training program will also be necessary in 

c':untries such as Nepal to provide trained staff to do O&M. This 

approach do,es not fit dono,r agency bias towards c',onstruction.
 

"Donors generally have short budget perioeds that 
call for getting
 

the money spent and 
seeing the results quickly. C',nstruction is
 

visible while r:n-construction programs may not be" (Howe and
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Dixon, n.d., p. 12). A shift away from new construction is what 

is needed. It does riot make much sense to build a new project to 

increase crop product ion while loisirg more product ion in other
 

projects because 
 of poor O&M. In addition the donor's desire for 

quick solutions arid results may be at variance with loig-run
 

environmental costs. 
 This may rean that the regative effects of
 

the irrigation project will 
 be greater then necessary (see 

Figure 2 for examples of the possible negative environmental 

outputs). 

Many donor agencies have particular reservations about 

exterral recurrent financial support. 

"Their unease stems from concern about accourtability, 
fungibility arid 
the risk that O&M support will only aefer 
the time when "irancia! responsibilities arid financial 
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 aid" (Carruthers, 1981, 
p. 61). 

Because of these reservations an aterrat ive aoproacn might 

be used where new irrigation projects go through a coririssiorirg 

period. The transitior, from cconstructiorn to O&M is probably one 

of the mo:,st critical periods in project development (United 

Nat ions, 1968, p. 81). As Howe and Dixon (n.d.) point out mo,st 

new systems go, thro,ugh a shake-down period during which time 

construction arid design mistakes are discovered arid hopefully 

corrected. Havirg a comrmissionirig or shake-down phase 
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"would require those accountable for design and construction
 
to retain responsibility for a much longer period, possibly 
as long aa five years after operation is initiated. Perhaps 
financial support for the comm issioni g phase could be 
provided by the aid agercy at the time of main capital
 
o:'utlay. This might be held in an earmarked reserve and
 
disbursed to assist O&M expenditures over a five year or
 
even ten year period. For example, suppose a surface
 
irrigation project costing $100 millior had a further $15
 
mu illion provided to be disbursed for O&M with 100 percent of 
O&M in the first year coming from aid, gradually reducing to 
zero percent in the sixth year. In such a case the aid 
agency would have a legitimate arid direct interest in the 
operation efficiency and the recipient government would 
gradually assume full financial resporisibility for operation
 
as the irrigation project built up toward its potential
 
technical efficiency. A trarsfer of funds for O&M 
as a 
grant or loan to a locally held reserve at the period of 
main disburserient might help overcome the donor's political 
objections to "cortiruirg" O&- obligations" (Corruthers, 
1981, p. 64). 

The transition period points out the importance of
 

monitoring during project implerientation (Figure 1). Without the
 

appropriate monitoring systems, accountability for l:lwer than
 

planned output cannot be maintained. Thus donor agencies could
 

do more to fund project mon itzring and ex-post analysis. 

Providing adequate funding 
for O&M may ni:t be enough to
 

raise the level of olperaticn :if irrinatiorn projects anove the 

general level of efficiency in the rest of the econlomy.
 

Furthermo:'re, irrigation "by 
its nature spread over a large area,
 

serving a biological based industry to some extent depending on
 

weather effects, serving large numbers ,-,f independent small-scale
 

producers, has particular difficulties in maintainirg efficient
 

production, even if financial res:,urces 
are readily available"
 

(Carruthers, 1981, p. 63). Carruthers goes on to point out that
 

peo-ple seldom fully appreciated the difficulties invo,'lved in
 



mo:'bilizirg resources in a l,-,w-income economy. These countries
 

are faced with the disadvartages of pervasive external
 

diseconomies 
 which are associated with widespread poverty. 

Finally, governments could consider a package approach for 

extractirg benefits from various beneficiaries. Direct taxes
 

cozuld 
 be assessed agairst direct beneficiaries arid
 

prod uction-related irdirect bereficiaries 
while irdirect taxes
 

are collected from the general public 
who enjoy low oriced
 

irrigated agricultural commodities. 
 The water pricing system 

should also match the corditions facing a particular country ard 

project and should change with development. Indirect water 

charges coupled with close admiristrative control over water 

distribution may be best in the initial phase of a project when 

farmers are inexperienced in irrigatior. As farmers gain more 

experience the systems could be converted to a system of fixed 

arid variable water charges (Doppler, 1977). 

Altho,ugh there is suppcort for water charges, to ensure 

efficient arid equitable distributior of water, such a charge is 

impractical without the necessary infrastructure to accompany it. 

Rules have to be established and the prices for water arid 

irrigatio ri services estimated. Ar orgarization is required to 

determine arid enforce these regulations arid collect the water 

charges. The inability to collect water charges from higher 

incomie farmers has led some to argue against water charges of any 

kind in a number of develooirg countries. A rough measure of the 

volume of water delivered is also necessary if water fees are to 



be used to help improve water allocation. Such measurement often 

requires devices that are expensive and prohibitive in many
 

schemes. Thus all three elements of the irrigation mranagement 

system are involved in establishing an effective system of water 

fees and collection (Figure 2). 

A possible solution to, this dilemma is t:, locate measuring 

devices at the head of each branch canal and to charge a "branch 

canal water user association" an aggregate fee for water 

delivered to that poiint. 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 co,llecting the fees from each user. 

India is experimenting with this approach in Gujarat. Bulk 

amounts of water are being sold at a tertiary distributary to all 

farmers served by that distributary as a unit. The farmers 

organize the distribution of water and the collecticon 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 o:f break-point reservoir is a fundarental feature 
of good design in large-scale systems .... The break-point 
reservoi r permits a basic distincticr to he made between the 
task ard organization o:f water conveyance, which is properly
the corcern of experts ir hydraulics arid 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" (1905a, p. 16-17). 
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Plugs of 
water could then be sold to farmers as a grouo,
 

served by the break-point reservoir just 
as it is at the tertiary
 

distributaries in Gujarat. Again, farmers would organize to
 

collect fees. This requires that the area served by the
 

break-point reservoirs is 
not so large that it is difficult to
 

organize farmers.
 

THE 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 

the desire to increase future investments in development projects 

(Ray, et al., 1976). For irrigation projects this involves
 

capturing the economic surplus generated by irrigation so that it
 

can be reinvested in other developrient projects. In addition, it
 

mAy mean reinvesting the surplus in O&M to keep the old 

investment viable. Capturing the economic surplus aiso involves
 

income distribution objectives since irrigated farmers have 

higher incorne.- than rain-fed farmiers. Finally, tne economic 

efficiency objective is served when water fees 
are related to the
 

quantity of water received.
 

Fees that are related to the muantity of water used can also
 

help reduce some important enviro:.nmental impacts. As shown in
 

Figure 2, irrigation projects can cause significant negative
 

environmental 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 by providing
 

farmers with 
an incentive to use water more efficiently.
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Thus, a number of objectives influence government officials 

when they establish water charges including the following: 

(1) improve incom'rue distribution, (2) prom'riote efficient allocation 

of scarce resources, (3) increase governrmrent investment funds, 

(4) conserve water, (5) maintain plentiful food supolies, and (6) 

promote agricultural developrment in certain nriority areas. 

However, these objectives tend to ne narrowed down to two 

considerations. First, farmers' ability to pay based on the 

magnitude of net benefits farmers obtairn from irrigatior. 

Second, the desire to recover costs to finance O&M and to,, at 

least, repay some of the capital investment? Thus the ,overriding 

objectives seem to be some degree of fairness and the need to 

recover funds frcom the irrigation investrment. Although 

governments are concerned about income distribution, they have 

found that large irrigation projects are generally an inefficient 

ard inequitable way to transfer income to low income farrmers. 8 

Both the O&M costs and net benefits will vary among projects 

because o-f differences in farm level resources arid project 

investmerts. The service provided by most irrigaticn systems, 

particularly large ones, will vary from place to place thus the 

value of the irrigation service to each farmer will vary. The 

head-end farrmers usually receive much better service than 

8 This assumes that farmers actually receive irrigation 
water. Provisions are usually made for cases of crop failure due 
to:, the lack of water or other natural disasters. For example in 
the Philippines, farmers who, get yields below 40 cavans per 
hectare are exempt from the irrigation fee but ro such cases were 
repo,rted by farmers in the survey (Philippines Report, n. 37). 
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tail-end farmers. The total value of water will also vary from 

place to place since the other resources combined with the water 

are not the same, i.e. better land or management on certain 

farms. 
 The value of water will also vary dependingn r the
 

quantity of water available in an area relative to the land. 
 The 

more varied the farm resource co'nditions and irrigati:,n services 

provided, the more difficult it is to charge a uniforrmi rate. 

It would therefore ampear that a pricing policy based on one 

unifo'rm fee for all projects, such as Sri Lanka has initiated, 

would run into some difficulties. This fee is based or the 

amount required to recover O&M. Yet this is going to° vary frozm 

project to project and sorme of the farmers may feel they are 

being overcharged. Consequently one would expect quite a 

variation in collectior efficiency amrng projects which seemed to 

be the case in Sri Lanka in 1984. 

As miany authors have pointed ozut, one cannot expect farmers 

to pay fees which exceed their net farm benefits (NB) fromin 

irrigation. 9 However, Small, et al. (1986) in their study of 

five Asian countries, found that the O&M costs could be ccovered
 

with a range of 5 to 33 percent of net irrigatior benefits to 

farmers. For Nepal it took only 5 percent of net benefits while
 

in the Philippines it was 10 percent. Thus 
it is not surorisinq 

that donors and goverrment officials feel that farmers should at 

least pay O&.M costs. Still these two positions may be 

9 The net farm benefits from irrigatio are 'zonly net ozf farm 
production costs. Irrigati'zon water charges are not subtracted 
o'ut. 
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inconsistent, i.e. NB ( O&M costs, if the cost of collecting fees 

is quite high, the project benefits do n:,t match expectatiorns 

(bad investment) or there is a great variation in benefits among 

farriers. 10 These possibilities make it impossible to establish 

one rule for setting the level ,: water charges. 

The econormic guidance which can be given decision makers, 

concerning the level of water charges, depends on project 

objectives. In other words, for wno and why was the pr,-,ject 

built? If, as is the case in most western democracies, the 

projects are built at the active request ,-'f farmers, business 

interests and local pol iticiars from the area to be irrigated, 

the beneficiaries should pay. Farmers are spekinq to, increase 

their economic rents by ircreasirg agricultural production with 

irrigation. When the beneficiaries know they must pay for a 

project they will only request help from goverrnmert if the net 

benefits exceed project costs. They will als,-, expect to have an 

input into project desigr ard constructi'on so that ni,,o unnecessary 

experses are incurred. 

However, in many developing countries this is not the case 

as farmers have do'e little to demand irrigation projects. In 

fact in, a number of cases farmers have riot wanted to irrigate arid 

ever refused to use the water (Nair, 1961). The rat ional 

politicians and a few local leaders are generally the big 

prorm-oters of such pro:jects although int errat io-,n',al doror ager cies 

.C ,Cst 'ofcollecting water fees is considered as part of the 
O&M co,sts. 
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are also sometimes importarit advocates. Thus there are two 

extremes in a possible range of recorrimerdations corcerring tne 

level of water charges.
 

In the first case direct beneficiaries actively demand the
 

prcject and should pay for it. 
 Thus water charges should be set 

z
so that total paymerts equal O&M cozsts plus the capital costs
 

discounted at an appro-priate rate toz, 
o-ver a 30 40 year perioa. 

Fees sh,-,uld be col lected from both irrigated farmers and o-ther 

business interests which benefit frcrm the project. Water charges 

should be ccol lected from all farmers receivin water, preferably 

based cn the volume obtained, such that to:'tal cc]lections equal 

O&M costs plus a charge for capital. Indirect charges possibly 

o-n inputs arid outputs can be used to co,l lect fees from' other 

businesses. A land cr c','mnerciai buildirg tax could also be 

used. The total fees collected frcm all sources sh,-,uld be set s,

that they ccover total project c:,sts. 

In the seccrnd case where farmers did riot want cr evince any 

demand for the project a more indirect approach has to oe used to 

pay for the project. As a first step in deterrniring water 

charges fcr farmers, decisio,n makers sh,-,uld est irmlate net farm 

benefits (NB) fror irrigation and O&M costs and deterrmine if they 

are ccnsistent. When they are consistent, i.e. NS > O&M, a good 

start is to charge the full cost of O&M arid possibly a charge fcr 

caDi tal reco,very. The actual level will depend on gcoverrment arid 

project ',objectives. If ecorormlic efficiency is the major 

objective then the water charge should at least cover O&M c:sts. 
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Yet ir this type o:0i project other objectives are usually 

impcrtart arid it may be difficult if riot impossible to achieve 

even such a m:dest level cf water charges. In countries where 

the cost of collectirg fees is high, attermpts to raise erouah in 

water charges to match O&IM costs may act as a real disinicertive 

for irrigat ion. 11 At a mirimilum water charqes must be set low 

enough so that most farmers have an adequate incentive to use the 

irrigatior water (see Carruthers ard Clark (1981), Chapter 7 for 

more details). 

If NB ( O&M, then the dewisior, makers have to determire how 

much cf the NB they feel they sho,uld ard can reasoriably expect to 

co-,llect. This will agair depend on gciverrmert ano project 

cbjectives as well as agency experience with collecticors in other 

projects. Hopefully, through project irmprovemerts, net berefits 

for farrimers will be raised so that eventually farmers will be 

able to pay foir O&M costs. But just as it was a political ard 

not an econo~rmic decision to build a project where net benefits do 

rot even cover project O&M costs, the level of wat r cnarpes will 

also be a o,liti-al decision. Still, decisior, makers should keep 

in mind what Howe arid Dixon conclude concerning water fees: 

"Too little dependence cf project finanicinsg o:n direct user 
paymerts results in a loss of valuable feedback arid user 
leverage. When users pay directly for a service, they can 
withhold payment wren service is inadequate. If salaries of 
the O&M personnel are directly dependent or those payment s, 
a direct mot ivation for goioid performance is pr:vided. If 

1 lGoverimlerts should riot extend their effcirts to increase 
fee co~llections beyorid the pcint where the marginial cost of 
collectior exceeds the additional revenue collected. 
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salaries ard perquisites of office are paid from the central 
treasury, independent o:f system performance, motivation is 
l:st.'' 

"The attitude of project users or beneficiaries is strorgly 
affected by the mode of payment. When paying directly, they
krow they have leverage on the project management and that 
leverage is likely to be used. If the service is provided 
free (e.g. irrigation water) the beneficiaries seem to 
accept supply failure much more readily as if to say: 'what 
can you expect fro:m a zero price?' or 'if they first brougnt 
us the water, they will eventually bring us adenuate 
maintenance of the system.' TIis attitude is often called 
the 'cargo-cult belief arid it seems strikirn gly prevalent ir, 
irrigat ion systems arid village water supply systems" (Howe 
arid Dixon, n.d., P. 27). 

CONCLUSIONS
 

The basic constraint 
is the lack of resource comrmitted to
 

O&M. Irrigation agencies terd not to, take a whole system
 

aoproach to irrigatior, arid do riot 
plarn for or design programs for
 

O&M urtil after projects are built. Thus water pricirng policy 

and/or ability to ccllect fees is not adequate in many Asian
 

countries. The lack of resources for O&M carn 
also be attributed
 

to the fo,llowing factors: nat ional budget constraints, emphasis
 

on new projects, the urwillirgness of doncr agencies nrovieto 


O&M support and the low status of O&M in irrigation depatrments.
 

Only one cf the seven possibilities for dealing with the resource 

constraint involves gcvernment collectirg more from farmers.
 

However, in all but two of the strategies farriers must be 

involved more effectively 
in O&M. Even for the first strategy,
 

increased g:,vernment investment, to be effective, more farmer
 

input will be necessary. However, if the strategy selected 

involves increased collectiors cf water fees from farmers ore 
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needs to, understand what will be required. There are at 
least
 

four co:,nditi ons which appear to be necessary if collectiores are
 

to be significantly increased. z
They will also be, in some cases,
 

sufficient c,-,nditions and include the follcwing:
 

(1) 	 An up-to-date information system with data concerning 
who receives water (legally or illegally) and how it 
was used (crcop yields and acreages). 

(2) 	 A reasonably dependable delivery system.
 

(3) 	 A willin.,g and able agency with enough resources (numan
 
and financial) to ccllect the fees 
(could be a WUO).
 

(4) 	 Use of funds collected to imDrove or rairtair 
the
 
irrigatir system.
 

Another condition which may be necessary in some co:untries 

is that col lections start either wher, the project is new or has
 

just been rehabilitated. There are two- reasors for this
 

corditzion. 
 One is the need to-start col lecting some of the 

ecoromic surplus before it is caoitalized into land values. fhe 

second is that farmers are more willing to pay for a new service
 

or imDroved service than they 
are for one which has beer free.
 

The latter requires a major change in behavior and one which Sri
 

Lanka is finding difficult tc, achieve. 

A sixth condition which will also be necessary in many 

ccommurit ies is a penalty fo:'r ncr-payment. Pakistan is a gcod 

example of irrigation with high penalties which have been used as
 

an effective incentive to 
maintain high collection rates. In 

areas where there are strong community pressures to pay water 

fees, i.e. communal systems, a penalty may not be necessary.
 



However in many cases a penalty, alonq with a means of collecting
 

it, will be necessary to assure high collection rates.
 

Penalties might 
also be imposed on those responsible ?or
 

managing the irrigation system who do not Provide adequate O&M.
 

his could be done by making salaries dependent on system
 

performance. Ancother possibility wo:,uld be for farmers to have
 

more of a say aoout who ranages the system and what tney are
 

paid.
 

When any of the four abo,-ve necessary corditions do not hold,
 

the best that 
can be done is to collect some general land tax,
 

input tax 
or production tax. We tend to have unrealistic
 

expectations concerning the c,-,llection of water fees. 
 Even when
 

these conditions hold and collections are fairly good, the
 

governrment may have to 
cover some of the O&M costs. This is
 

particularly true 
in Projects 4nere the irrigation system
 

generates low returns due to 
moor soils, farmers inexperience
 

with irrigation, and/o:r goverrment pricing policies. 
 Finally,
 

farmers should not be expected to pay fo:r past governrment
 

mistakes in building non-ecor:romic projects. Thus it is
 

unreasonable to expect that a governmert should collect 
the same 

level of fees from all projects or that tne fee should cover O&IYI 

in all projects.
 

Alternatives other than improving collections from farmers
 

will have to be considered. The Philippines' approach of turning
 

more responsibility over 
to the farmers is one gc ood alternative.
 

Farmiers will first have to be o:rganized so that they are capable
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of doing more of the O&M and receive some rewards from doing it. 

Otherwise giving them the responsibility without the necessary 

means or rewards will not get the O&M done. Once WUO are 

effectively operating they cen provide important links between 

the different parts of the irrigation system (Figure 3). 

Increased government or donor agency investment in 

rehabilitation or maintenance may be necessary before more input 

can be expected from farmers. The irrigation system may have to 

be improved arid operated effectively for a period of several 

years before collect ions can be increased ard/or iore farmer 

involvement in O&M can be expected. A direct tie needs to be 

establisheu between additional resources provided by farmers ard 

improved irrigation service. To help provide the necessary 

resources government should consider diverting funds from 

potential new przjeuts to rehabilitation of existing Projects. 

This could then be followed by a real location of funds from new 

projects to O&M. 

Finally. donor agencies should consider different ways of 

establishing a good sysrem of O&M before a project's funding is 

completely turned over to the governrment. One example is funding 

a five year shake-down period of operation. They might also try 

inrnovative ways for encouraging governments to take O&M more 

seriously at the planrning and design stages such as tying new 

funding to performance of existing projects. This would prooably 

involve rmo:re donor funding for project monitoring and e.xpost 

analysis. Aniother possibility might be a special O&M fund for 
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periods o:f temporary cash flow crises or durinq adjustment 

periods of structural change (Carruthers, 1981). During such 

periods O&M seems to be one of the first casualties. 

One add it ional conclusion which car be drawn from the study 

is the lack of nor-government spcnsored country case stuoies of 

water charges and levels of collections. There is very limited 

informrat ion concerrinq the impact of different types of water 

charqes on water use and collection efficiency. For example, 

what is the relative cost of collectirq X dollars of water fees 

in the large scale systems cf Maharashtra as compared to those of 

Orissa state? 

This study shows that there is a wide variation in the 

levels of collections rangirg frcm almost zero in a number of 

systems in Sri Lanka to 90 percent in a few Philippire systems. 

Also there is little information concernirng the cost arid 

efficiency of collectring water charges. How much does it cost to 

raise the rates of collection by 10 percent? At what point is it 

uneconormic to try to raise the level of collecticns by another 5 

percent. During a period when developirng countries are 

strugglirg to find ways to increase fee ccl lections from 

irrigation, it is time that researchers began to ask these 

auest ions. 
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APPENDIX: REVIEW OF LITERATURE
 

THE IMPORTANCE OF THE O&M PROBLEM
 

Irrigat ion is a major comoonert of investmient in the
 

imDroverient of food oroduction in Asia, there
where is little 

additioral land to cultivate. Irrigation projects attract 

development banks ard aid agencies because they utilize large 

amounts of capital, result in highly visible infrastructure and, 


provide a service 
that nearly everyone agrees is a reauirement 

for development in Asia (Herdt, 1979). 

Once an irrigation system is functior'ning, its operatior arnd 

mainternarce play a critical role in determirnirng the short and 

long term success of the project. Yet, although $6 $7 billionor 

in total is beirg spent annually on new water systems in 

developing countries, investmerts in maintenance are so 

regligible that they are rot even recorded separately (General 

Accourting Office, 1981). 

Poor O&M practices are seriously limitirg the efficierncy of 

irrigat ion systems. Inadequate O&M will have a direct imoact 

upon the proouct.vity agriculture, cost theof the of irrigation 

agency arid indirect effects elsewhere in the economy. Carruthers 

(1981) notes: 
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"In agriculture, poor O&M will lead to below-capacity 
working and/or to erratic water supplies which will in turn 
lower the area cultivated; it will depress yields; it will 
result in a shift to lower value crops; it will lower 
investment in yield enhancing variable inputs such as
 
fertilizer; it will reduce on-farm investment to drains and 
suchlike, which may in time contribute to increased soil 
salinization and if water is in short supply as a 
consequence of poor O&M, it may exacerbate social tensions 
between head ard tail-reach farmers or between powerful or 
big and small farmers. 

Irrigat ion system operating costs may be deferred by a low 
level of O&M, but in time there will be an inevitable 
increase in averaqe cost per unit ,-,f water Oel ivered; a risk 
of major cost from, say, canal or dam failure; and in 
alternative systems, such as high-cost, private water 
lifting or groundwater delivery systems, a rise in social 
cost of irrigation provision. 

Elsewhere in the economy, the incidence of increased cost 
will also fall upon other projects deprived of resources if 
and when irrigation rehabilitation is undertaken and upon 
pot ert ial consumlers ,-of the lost products of the project" 
(p. 55).
 

Bottrall (1981) concurs: 

"Perhaps the worst aspect of poor system oeration is the 
fact that it ersures poor performance in the future. Most 
irrigaticn schemes depend on the farmers to helm maintain 
the physical structures. Farmers pay water charges to 
support miaintenance costs, and may be expected to organize 
to do much of the work on the on- and off-farm distribution 
system. If the svstem does not provide reliable water 
deliveries, it is difficult to rmotivate the farmers to aid 
in the provision of the system's support. Consequently, the 
physical structures are not mairtained properly and the 
system deteriorates, becoming less and less able to provide
adequate irrigation" (p. 11 in Faeth, 1984). 

The largest reason potential progress in irrigation is rot 

being realized is directly attributable to sh',ortages of recurrent 

financial resources and the neglect cof O&M. Efficient ooeratior 

of water resources projects necessitates an adequate funding 
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program, well-established standard ,operating
orc-cedures arid
 

comprehersive recordkeeping ard repcrtirg procedures. 
 A U.N.
 

publication r:tes: 

"Funds were usually the limitin g facto':r irn the oeration of 
projects. They had to 
be budgeted, repcorted, appropriated
 
or collected, and expended carefully if 
projects were to 
function properly. Standard operating orocedures setting 
forth details o:f the routine daily operation of projects 
simplified its manager,ent. Recras had to be keot on which 
to base future furding, water charges, water distribution, 
crop product ion and the mary activities o, coerati, or, (U. N., 
1968, p. 83). 

Many problems with O&M car be traced back to the proj ect
 

planning stage. Widstrand 
(1978) miakes a number of ,irts:
 

"The provision of 
water supolies has been alriost exclusively 
in the domairn of engineers, with a light sprir klirg of 
eccro-mists. This ir turn meart ar ir i tial emphasis or, the 
prcducticr cf technical installations. Size and quantity 
were impcrtant, there were so many peol_ to provide water 
for. Questi ons about cperation ard mainter nance were out, off 
urtil the future. Furthermore, the provision of water was 
seer, as a doror-to-0overrmer,t operation rather bhan d::nor
to-oeople. This in turn meant that the planii g arid citing 
of supplies was plarned fror above and the local pecple had
 
rino say whatsoever. 
 This, of course, makes thinrga easier for 
the dn'r,',rs whc car, burdle the pro, ision of ergineers, pioes, 
pumps, drillring rigs, taps arid rits into a neat package with 
a Fixed price. The propensity for ouic'k technologial fixes 
was very obvious in the early and r,iddle sixties, ard ittle 
thought went irto finding out what people wanted to have. 

Now, 10-15 years later, we are suffering from this lack o-f
 
mir,imal visior, about the 
future. Operatior, and maintenance 
should ideally have beer, a local responsibility. But this 
costs money which wasn,'t there, nor was it forthcoming from 
dorcrs, where interest in tnis respect has been negligible. 
So, mairtenar,ce has beer, the respcr,sibility of sr,alla g.roup 
of cverworked ard underfunded lccal engineers ard a rmotley 
of dedicated volurteers" (p. 280). 
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Additionally, although countries are often able to attract 

external resources for development, there has been virtually no 

international support for recurring expenditure (Schultzberg, 

1978 and Jayaraman, 1982). A recent GAO report con O&M (1983) 

found that: 

"Donors have assumed that recipient countries wco:uld provide 
recurrent budget support to effectively operate and rwaintair
projects, but thiis has not happened. For exarle, AID 
project loan agreements have specified that recipient 
countries will provide adequate O&I furding. 

And as required by Sect-ion 611(e) of the Foreign Assistance 
Act, AID has certified that these countries have toe 
economic and h uran resources to -oerate and ma int a in 
specific irrigation projects. Notwithstand ing such 
agreements and Lert ificati,-,ns, recipient countries have not 
provided adequate recurrent cost supL-ort and recloients and 
dorors continue to invest in rehabilitatirig neglected 
systems and in new systems" (p. ii). 

H,_-tes (1984) reports similarly on the World Bank's experience: 

"The Bank1's experience makes it clear that operatior and 
maintenance (O&.M) is a major issue. A review of 30 audits 
by the Bank's Operations Evaluation Department in 1981 
revealed that most or. ject agencies were not prepared t,-, 
undertake system ,-perations after como. etir of 
construct ion. Government autho rit ies often have erroneously
viewed maintenance efforts as a low.pricrity and easily
postponable, so that budget allocat ions are negligible, and 
the best staff are assigned to design and construction. The 
result is that O&M assigrmerts are rarely considered 
desirable" (W. 7). 

Carruthers (1981) provides the reason for the lack of O&-M 

support by donor agencies: 

"Aid agencies are essentia.lly resource-transferring 
agencies. The mair focus of activity is good projects. The 
main test of a good pro,ject is plausible assumptions ard 
good design. Project planning and implemrentat ion are in 
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practice a two-part process: the first part a modelirg 
exercise arid the secord a construction/suoervisior phase.
There are standards of performance relatring to quantity of 
lendings and to the quality of the plan. Those related to 
quality of operation are ririmal as this is largely outside 
the control of the external aqercy ard O&M arises largely 
after disbursement is complete" (o. 57). 

Donor agencies, Carruthers (1981) finds, have contributed t-, 

the problem in other ways. 

"One well-urderstood piece of feedback, wnich is rot acted 
upor is the new-project bias. In many courtries, 
particularly in the poorest, aid donors virtually scramble 
for rew projects. There is often an excess supply of donors 
with effective demand for good poverty-orerited projects.
In corsequence, l:cal professicnials arid administrators 
respond by dev:,ting time, talent ard effort to new project 
preparation arid reglect O&M of e<istirg orojects. It is a 
sad fact that the poorer the country, the more clifficult it 
is to raise recurrent resources locally; the greater the 
comoetiti on amonig donors for new crojects; the greater the 
oroblems in preparig arid implementi g projects arid the 
greater the likelihood of Neglect of O&M. It is riot 
facetious to rote that the economic riaragemert of certairn 
c:untries appears to rely more or the st imulus from'r the 
multiplier effect of new projects than the efficiert runnirg
of existirig proj ects. The high rates of return to keeoirip
existirg projects uirg are widely aporeciated arid yet ny
arid large the system promotes new projects which cirectly
and indirectly, in the aggregate, add to the O&M arid oeneral 
development problems" (p. 58). 

Finally, Howe arid Dixor (n.d.) neatly summrarize a number of 

the factors tnat cortribute to distort ions in d:nor-supo',rted 

projects in Table IA. 

As a result of these "dist:irtions," the financial burden 

fromin O&M is rapidly increasing ir those c:untries which have 

undertaken rural water devel:,prent as a social service. it 

appears that raising funds for, at least, the cost :,f O&M at the 

local level is a must, or systems will be g:,irg o,'ut of service 
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TABLE 1A. Distortions in the project process
 

Donor-Lender Factors Host Country Factors 

PROJECT IDENTIFICATION
 

Bias toward construction Desire for prestige 

Priorities that differ from Opportunities for corruption 
host country 

PROJECT DESIGN
 

Desire to sell available Opportunities for corruDt ion 
techno log." 

Lack of input from local
Desire to maximize aid flow people and businesses 

Misperception of relation
 
between capital intensity
 
and durability
 

PROCUREMENT AND CONSTRUCTION
 

Desire to export components Local contractors lack skills 

Use of construction techrnlogies Opportunities for corruption
 
inconsistent with host factor
 
endowment s 

OPERATION AND MAINTENANCE 

Failure to exert leverage or Lack of incentives for good
host country to improve O&M 
operations and maintenance
 

Corruption and lack of
Failure to, provide aid for accourtability 

operat ions ard mainterarce 

Lack of local participation 
Failure to carry out ex post

analyses of projects Lack of feedback from users 

Absence of whole systerm 
percept i on 

Lack of budget provision
 

Lack o:f user payments base
 

SOURCE: Howe and Dixon, n.d., o. 33. 
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almrost at they are
the same rate as being constructed
 

(Schultzberg, 1978).
 

The literature is corsistent in criticizing project
 

imDlemertation and the neglect 
of O&M. However. only recently 

have the majo:~r international aornor agencies realized that it is
 

not sufficient to 
build massive dams and extensive irrigation 

schemes. It has also, become evident tnat host country
 

go-°vernments are unwilling or 
unable to supoly adequate funds for
 

O&M. In addition, funds will be necessary to improve the water
 

delivery efficiency and to increase the degree of sophistication 

of on-farm water managerert if exist ing systems are to aoproac

their potential (Johrson, Early and Lcwdermilk, 1977). A recent
 

general accounting office reoortl 
to USAID (1983) recormmerded
 

that: 

"The Administrator of AID, as an integral part of project 
planning and as a cordition for project approval, require 
that recurrent cost plans be developed in conjunct ion with
 
recipient governrments and other don-ors. 
 This financial plan
 

recognize the principle of cost recovery, to the extent
 
feasible, frorm all beneficiaries:
 

pro.ject the annual life-of-system O&M costs;
 

identify the sources o:f 
O&M funds and the O&M funding 
options available to the country and the doncors, 
recognizing that system fees, while anuser objective
 
to be worked toward, have yet tc be established as a
 
reliable scurce of income;
 

include specific plans to strengthen each recipient
 
country's capability to- budget for O&M funding and to
 
account for O&M expenditures o:n a project basis; and
 

iSee alsco General Acccounting Office (GAO), 1981.
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i rst it Lt i ora 1 i ze management mon it or i no and eva 1 uat ior 
of plan implemertation ircludirng idenitification of O&M 
shortfalls" (p. 22-23).
 

That same report also urged AID's administrator to encouraoe 

other donors to- define their recurrent cost finarcinq :otions: 

"Because of the magritude of the O&M financirq problerm1 ard 
the need f:r donors t:, wo-rk in uriison, we believe other 
dorors, sucn as the World Bank and the Asian Development 
Bark, should be encouraged to further define their policies
toward recurrent cost firancir, q. The Adriri strato-r, ir his 
role as c::rdin ator of U.S. assistance pro:,grars and iri 
corjurction with the Secretary of the Treasury, should 
encourage the mLultilateral develomrert banks to, further 
define their recurrent cost firarcing optrions as they relate 
to future firarcin g of irrigatio-n pro ject develorient" (o.
23). 

Steps in this directiornby donors will help to, develom self 

sustainirig irrigatior systems by focusing attent ion on the 

irstitutional arid firiaricial weaknesses whicrh affect recipiert 

countries' ability to effectively use ard maintain irrigation 

systermis. The irmmediate airm ,_-f d,-,ror agencies shoculd be to 

strengthen developing country institutio rs arid organizat ions that 

are involved in plaring, designing, operatin, raintaining, 

rm-onit,-,ring arid evaluating irrigatior systems. The ultirate goal 

is to improve technical ef:ficier,cv, productivity arid eco-n'mic 

performarce of irrigated agricultural systems (Svendser, Merrey 

ard Fitzgerald, 1983). 

FINANCING RECURRENT IRRIGATION COSTS
 

Operation arid rairterarce problems present a substarntial 

obstacle to the success ,_-f irrigation projects in develcpirg 
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countries. Ways must be found by external donors ard ac:0oerrierts 

of these courtries to assure that viable projects are built which 

will provide lasting beriefits to the world's poor (GAO, 198J). 

Recent steps takeri by dorocr agericies ir assisting the 

develc0Drnent of self sustaining irrigation systems by focusirg 

attention or the institutionai :rd firancial weaknesses which 

affect reciDient countries' ability to effectively use arid 

maintain irrigatii systems is a start. It is increasingly 

clear, thougi , that within goverrimert more careful plarnring of 

recurrent budget irmplicat ions of capital expenditure is badly 

reeded (Carruthers, 1981): 

"Water revrjue policy, whether it is designed primarily to 
satisfy social, firrancial., ecocrsiic or purely political
goals needs to be reassessed in the light of emergir a needs 
for more O&M resources" (Q. 64). 

A goosd startirg point for any judgment ,', cost reco0.ery is 

price pol cy: Whet should be the level i-nd structure of prices 

of the output from the project (Ray, 1975). Advisir q O-s plans 

for cost recovery is ar important arid cortroversial step ir the 

appraisal of irrigationr projects (Duane, 19*75). It is generally 

recoonized that there is more sco:pe for ar upward revision of 

irrigation charges so that the irrigation system can be 

maintained m:re efficiently arid a higher return obtained from 

them (Asopa, 1977). Jayararmar (1982) : 

"The Finance Cc'rimissiori (India) also made a sigrificart
point that each irrigatinr project sn'uld rurn such that the 
water rates charged to the irrigators should riot only cover 
workirng expenses but also provide tor a return by way of 
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interest at 1% on the total capital invested by tne State.
 
When making this point, the Commission rejected the argument
 
made by certain state governments in the country that 
irrigation systems were "social services" and therefore, 
returns on investments should rot be insisted upon. Very 
interestingly a similar argument was voiced by some 
particinants in a seminar conducted by the Asian Development 
Bank on irrigation manapement in the Asian region. The 
consensus of the proceedings was that though it may be taken 
that the capital costs were sunk costs, it would be 
worthwhile to recover at least the costs of ooeratior as far 
as possible through raising the water rates wherever they 
are in force o:'r irtron.ucirg the levy o:f water rates, if 
feasible, in those countries where such rates are riot 
presently levied" (p. 407; also see Jair, 1977, p. 45). 

Asopa (1977) notes that the main force guiding evolution 'of
 

a water pricirng policy is the financial perfo:'rmance of the
 

irrigati'o'n prcjact. Carruthers and Clark (1981) define the
 

financial furctior as beirg where:
 

"The water rates should cover the costs of the service.
 
These costs include capital costs, O&M c':sts and revenue
 
collectiorn costs" (p. 184).
 

Easter and Welsch (1983) found that:
 

"Government objectives for levying water charges usually
 
include recoverirng some or all of the cost o:f proviairg 
water and influencing the allocation of water over time and
 
among farmers" (p. 31).
 

They note that in many cases because of inadequate project 

implementation, the best that can be achievea is to collect
 

enugh fees to cover O&M costs. This appears to be the
 

methodology employed by the Asian Development Bank (1980).
 

There are a number of methods by which water charges car be
 

levied to cover the variable and/or fixed costs of the irrigation
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system ard they can be divided into two specific groups: direct 

arid indirect. Each method has its owr set of appropriate 

conditions (Seagraves arid Easter, 1983). At equally impo,rtart 

set of considerations covers the rules arid procedures for water 

prices: 

"Rules ard procedures for water prices or charges will 
affect both the distributior of water arid benefits. Charges
for water can serve as instrumerts to resolve sorle of the 
conflicts related to the equitable distribution of 
irrigatio n services. In addition, water prices can help
improve the efficiency of water distribution" (Easter 1986, 
p. 50). 

A number of factors which influence cost recovery practices 

should also be considered in the context of settling water charges 

(Asian Development Bark, 1980): 

"First, official rates of irrigation assessments may rot 
accurately reflect payments which beneficiaries make for 
water. Discrepancies between, the two may arise because 
indicated n:miral water rates are rot collected in full or 
because some payments for water are irdirect or informal. 
Second, water rates should be coridered ir, the context of 
overall financial policies for development. Since payments
for water do riot necessarily have to be in the form of water 
rates, charges for water carrot be considered mearingful
outside the overall perspective of a country's development
goals ard strategies. Third, policies for firancirg
irrigation infrastructure arid services should consider the 
full range of irrigation bereficiarie.. Direct
 
beneficiaries of irrigation are landowners whose land 
irrreases ir value because of its access to water, arid farm 
,oerators who oroducQ rgc, r-e because of more assured water 
s'"only. Indirect beneficiaries in clude goverrrnert arid the 

ereral food-consuririg publ ic, as well as manufacturers, 
agric,,itural businiessmen, retail business merchants, arid 
laborers. Fourth, higher water charges cannio:'t be expected 
to provide iricenitives for more efficiert water use unless 
they are assessed in relation to the quantity of water used. 
Fifth, changes in financial policies for irrigation may
entail additional system cost. A decision to charge
substantially higher water rates involves an imolicit 
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understanding that a more assured supply of water would be
 
provided to farmers. If an existing irrigation system
 
canrnot provide reasonably guaranteed water delivery,
 
additional expenditures are probably needed for
 
infrastructure, operation ard mairenance, or both. 
Introducing a new form of water charge may also entail 
additional administrative costs for collection and 
enforcement which need to be evaluated in relation to the
 
increased revenue or water use efficiency expected from the 
new policies. Sixth, encouraging international adoption of 
common financial policies for irrigation has sericous 
shortcorngirns. The econiomiL-firancial-institutiona1 
environments of irrigation in different countries are too 
diverse to warrant broad generalizations concerning
 
desirable financial policies" (0. 35-36).
 

Finally, Howe and Dixon (n.d. ) sound a cautionary note corcerning 

the failure to collect fees to pay O&M costs:
 

"When project revenuez fail tc cover O&M costs, the project 
becomes a permanent drain on the national treasury. Project 
beneficiaries beLome lax in their expectations of the 
projiect. Only by requiring proj ect direct revenues to cover 
at least the O&M costs is the project likely to become
'self-monitoriog' with enforceable performance standards itr
 
the form of revenue production (n. 28).
 

ISSUES IN DETERMINING WATER RATES
 

A policy of levying water charges canrot pave the way for
 

reaching all objectives simLultareously. The suitability of 

different criteria for determining water charges will depend 
on
 

the priority giver to different objectives (Doppler, 1977). Jain
 

(1977) entertains a host of questions relating to quantum, mode
 

of assessmert, structure and the uniformiity and diversity aspects
 

of water rates.
 

"The foremost questions are those that relate to quantum of 
water rates. These would include: (i) how high must the 
water rates be; (ii) how should these be related to the 
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paying capacity of the farmers; and (iii) whether or not the
 
States should subsidize irrigation?
 

The second set of questions relating to the mode of 
assessment of water rates, would 
include: (i) what must be 
the method of changing for irrigation per unit of land or 
per unit of water; and (ii) if the assessment is to be oer 
unit of land, whether the rate should be related 
to the
 
commard area (irrespective of the crops raisei or irrigated)
 
and realized as a part of the land revenue or should it be
 
assessed on 
irrigated croo-area basis separately for
 
different crops?
 

The third phase of inquiry pertaining to the structure of 
water rates wJould be concerned with quest ions such as: (W)
whether there should be a single charge per urit of croo
 
area irrigated or per unit of volume of water supplied or 
a
 
two-way tariff including a fixed comoulsory charge on tne
 
cormarnd area and a variable charge related 
to the actual
 
crop-area irrigated or the volume of water supplied; and
 
(ii) whether there should be an additional tax in the form
 
of betterment levy to tan 
a share of the unearned increment
 
in the land values consequent upon the advent of irrigation 
and, if so, whether it should be realized as a seoarate item 
or in the form of surcharge on the water rates? 

Finally, the subject 
must deal with aspects relating to
 
uniformity/diversity in the water rates as 
pertinent to
 
different regions, differernt types of irriqation proj]ects in
 
a region and different crons in a oroject. Issues such as
 
whether there should be a concessional rate during the
 
gestation period of an irrigation proj]ect and how the
 
irrigation rates may keeo 
pace with increasing cost of
 
irrigation over a 
period of time, would also be covered 
under this phase" (W. 42). 

Select ion of an approach that determines the level of 

charges provides the fourdation upon which subsequent decisions
 

must be based. The National Council of Applied Economic Research
 

(NCAER 1959) advocates benefit pricirgl as a basis for rate
 

fixing.
 

2See also Doppler (1977).
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"What is relevant for fixation of water rates is not cost
 
but benefits. In a way, the benefits of irrigation are
 
available to many persons. The state cannot make any levy
 
on many of the indirect benefits by way of water rates. The
 
only sound and justifiable basis for the irrigation rate
 
should be the additional net benefit available to the
 
cultivators from the use of the water supplied. Since the
 
demand for water depends on the willingness o:f the
 
cultivators to make use of it, the amo:,unt of net 
pro,fits of
 
the newly added farm oroducts available to the cultivato-,rs 
can only be charged in the form of water rates. This amount 
of net profits to cultivators will depend, frcom time to 
time, upon changes in land assessments, the prices of 
agricultural products, the excise duty imposed on farm 
products, etc. This is the maxilurm which can be charged on 
the cultivators. It should be noted that the net profits on 
the newly added farm products are to be arrived at with 
reference to, the immediate alternative to the use of 
irrigation water and this immediate alternative may be dry 
farming or wet farming by the use of water fro,'m tanks or 
wells" (p. 70). 

As the NCAER (1954) recognizes it is difficult to measure the
 

amount of additional net benefit available to all cultivators in
 

a precise manner because each farmer faces a different resource
 

and net benefit situation. Easter (1980) notes that:
 

"Net returns per unit of water provide an unper limit on 
water charges since they reflect the maxirmum amount a farmer 
would be willing t'-o pay. Net returns could be estimated as 
the difference in net income with and witho,'ut irrigation, 
Alternatively net returns could be the residual after costs.
 
'otherthan water charges, have been subtracted from gross
 
returns. Net returns will vary among farmers and may be
 
difficult to calculate. The inefficiency involved in having
 
different charges among farmers usually leads to a single
 
fee based on the average net benefits in a region or oea'"
 
(p. 18). 



Benefit pricirng arid charges based o:n net returns are riot the 

only 	approaches that 	 can be fcllowed in determiring the level of 

water charges. Easter (1980) describes three other appr', aches:3 

"Fees could be set to meet a giver target reverue. This
could be erough revenue to cover operating ard maintenance 
costs or possibly erough to cover the full cost of the 
project. Once the target revenue is set then it can be 
divided by acres irrigated or average vol rile of water 
delivered to obtain a per acre or per cubic meter charge. 

Trotal c,stricirG is another alterrative which could result 
in fees very similar to those obtained by target revenues. 
Ir total cost pricir g, ,,eratirig arid maintenanice costs plus 
a charge for capital costs are divided amorg individual 
farrimers. The water fee then bec:mes the sum of these costs 
divided by the acres irrigated. Thus the level of the 
charge is based or how much of the project costs are to be 
c:,vered by the irrigated farmers. 

ar.inricol.st charges are in theory based on the cost of 
adding another unit of water to the irrigatii Dro)ect or 
system. In actual practice this may riot be possible because 
of the large lummy investments required to increase 
irriqationr water supplies. At best ore iay be able to talk
 
about ircremertal charges of several thousand cubic meters 
of water. The cost of adding another unit would be the 
appropriate fee when presert facilities are bein 
 used to
 
full caoacity" (p. 17-19).
 

Whatever the approach used in charging for water, other
 

variables should also be considered. These considerati onis
 

include, among cthers (NCAER, 1959; Dopler, 1977; 
arid Easter, 

1980): 

1. 	 Elasticit of deAnd: charges for water will have a 
greater impact on water use the more elastic the 
demard. 

See also Bergmari and Boussard (1976), D,,oler ( 1 9 
Neghassi arid Seagraves (1978), Carruthers arid Clark (I ), and 
Seagraves arid Easter (1983), am:ng others. 

http:ar.inricol.st
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2. 	 Dependability of supply: if the value of water 

fluctuates widely, 
it may be too much trouble
 
administratively to vary the charge:
 

"Hen-ce, a low charge is assigned to encourage full use
 
in periods of abundance, and then quotas or regulations
 
are used to allocate water among farmers in times of
 
shortage" (Easter, 1980, p. 11). 

3. 	 System canaci ty: 

"Even thougWn the total social benefits of new
 
irrigation projects exceed the total costs, 
it may be
 
difficult for qo'vernments to recover from users the
 
fixed costs of the installations. One reason is that
 
many irrigation systems are designed so that they will 
have excess capacity riost ronths of the year. Since it 
is difficult to pred -t such periods and administer the
 
required price flexibility, there is a tendency to
 
cover the capital costs from general revenues" (Easter,
 
1980, p. 13).
 

4. 	 Return flow and draira.ge: Reuse of water downstream 
can increase the total value of water supplied by an
 
irrigation project. Drainage problerms are the negative
 
side 	of the return flow situation.
 

5. 	 Staff trairinr: without a trained staff it 
is very
 
difficult to deliver water to, farmers at 
the time and 
in the auaritities derarded. 

6. 	 Level of iniform)at io,: if farmers do not have 
infornatior on when and how much water they will 
receive they cannot be expec-ted to make the best use of 
the water involved. The irrigation authorities also 
need informatior concerning who receives water and what
 
is grown. Otherwise it is impossible to relate the
 
water charge to the service provided.
 

7. 	 Risk distribution:
 

Where total costs are used as a basis o:f calculating
 
water charges, the risk entailed by the initial capital
 
investment will be borne entirely by the farmers, evern
 
though generally they will have had no say in the
 
investment decisions. 
On the other hand, where water
 
charges are calculated on the basis of benefit 
pricing
 
or of -ooerating and maintenance c':'sts. the risk will
 
fall 	upon the irrigation authority and so upo:n society
 
as a 	whole or the rest of the aqricultural sector"
 
(Doppler, 1977, p. 124-125).
 

http:draira.ge
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8. Traditio s of own ership ard water law: rights and 
custo,rms corcerrirg who, owns the water should influence 
the fees charged ard will likely influence the direct 
and indirect economic activity created by irrigation. 

9. 	 Links with other a4.ci'Altiuraltaxes: includirng input 
and product taxes. 

10. 	 Lora 'nd snort termoblectyves: at the national, 
regioral, state ard local levels. 

11. 	 The value of water: to the user ano society should 
help determine the level and type of water rate ard how 
much effort should be exoenoed in collecti i j the fees. 

12. 	 Macltral rod ucts arid ir , s..: 
these coriditio,ns will determine the distribution of 
irrigati,onr benefits armnrng producers, consumers ard 
agricultural service suppliers. 

Finally, ro discussion on water pricing issues is c:mplete 

without an exariiration of the reasons for the use of irrigation 

subsidies. Neghassi ard Seagraves (1978), in a review which 

surmarizes the extent of irrigation subsidies, found that 

irrigatior projects generallyare highly subsidized, irplyirg 

that the direct beneficiaries dico riot pay for the complete cost of 

irrigati:rl (Table 2A). However, they no or to r:te that there 

are o,ther users ard beneficiaries of water pro.jects which snc:uld 

be taken into account in determinirig actual subsidies: 

"Since irrigati:,n projects also 	 indirectgererate benefits 
ard irrigation is :'nie of several pro:ject purposes, it is 
reasonable that other beneficiaries bear a share of the 
costs of the irrigation infrastructure arid operation arid 
maintenance. In this serse, repayment ccrmenisurate with the 
benefits realized by other beneficiaries should be deducted 
from overall project costs before the extent of subsidy t: 
direct beneficiaries can be inferred" (o. 60). 
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TABLE 2A. Level of subsidy of irrigatior water in selected
 
countries (regions)
 

Country (regiorn) 


India 


Japan 

Democratic Kampuchea 


Lao P.D.R. 


Malaysia 


Pakistan 

Philippires 


Republic of China 


Derm. People's Rep. of Korea 


Dem. Rep. of Viet-Nam 


Australia 


Carada 


Europe 


USA 


Nature arid level ,--f subsidy
 

80 percent or more of annual
 
equivalert costs of construct ion
 
(major pro ect s)
 

40 to 80 oercenit of capital 
constructi or,, irlprovermert, arid 
reclarmat ion costs 

100 percent 

100 percert
 

100 percent of capital construction 
ard over 50 percent of O&M costs 

In lower Indus regiorn, cost of 
irrigation is only 0 percernt of 
the returns to irrigationr
 

40 percent of ooeration arid 
rlaragerment costs in the Santa Cruz 
syst em 

50 to 70 percent of capital
 
corst ruct i or
 

70 percent of capital constructior
 
cost s 

100 percert
 

All capital construction costs arid 
mart of operation arid ranagemert 
costs 

More than 50 percent of capital
 
cornstruction costs
 

Generally 40 percernt of costs of
 
irrigat ion
 

Up to 60 0ercent irn U.S. Bureau of
 
Reclamation prcjects; mostly by
 
other uses, mainly power
 

SOURCE: Nejhassi and Seagraves, 1978, p. 60.
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Bole, Amble and Cnoora (1977) report a somewhat different
 

reason for the use of irrigation subsidies and explore the
 

inherent conflict in rate determination:
 

"The irrigation rate has thern to be determined balancing two 
opposing corsiderations. On the one hand, it is necessary
 
to recovey the costs and even a 
share of the benefit
 
received by the irrigator in the interest ,of
resource
 
mobilization for further development 
as the benefit of 
irrigatior accrues ,nly to a small section o:f the 
populat ion. On the other hand, the producer has to be 
provided the incentive fo:'r increasing proauction through 
greater utilization of irrigation" (o. 31). 

Carruthers and Clark (1981) outline 
sorme additional reasorns 

for irrigation subsidies and pro:vide support 
for Neghassi and
 

Seagraves (1978):
 

"There are at least five possible economic reasons 
that
 
might be used to support subsidized irrigation rates.
 
Firstly, where increasing returns to scale in construction
 
(decreasing average cost) 
have encouraged installation of a 
high level of installed capacity, which for one or more 
reasons is under-ut ii izec, rates at, or close to, short-rur
 
marginal costs are optiral. 
 Secondly, and more generally, 
it can be argued that the beneficiaries of irrigation 
include not just the farmers but also, indirectly, rany 
o,thers. For example, there 
are firms supplying farm inputs

and firms processing arid marketirg the outputs wno will 
benefit from increased turnover. Similarly, it is possible 
that the incidence of benefits will lie in oart with 
consumers of thq output. It is possible to argue that the 
incidence of costs for irrigati shouldon lie r-'t just witr
 
the users but with all the beneficiaries.
 

Thirdly, the reason fo-r financial subsidies is that often 
there are rajor distortiors in the market prices for factors 
of production anra outputs because of government 
interference, e.g. import duties, expo:'rt taxes, or mirn imurm1 
wage legislation. 
 The overall effect of these distortiors
 
is to make the financial costs higher than their real
 
(economic) costs. 
 Various financial subsidies can be
 
justified to help correct market distortions and to orovide
 
the appropriate economic signals to producers. 
A subsidizea
 
water tariff may be desirable in these circumstances.
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Fourthly, very low irrigation rates may be found in
 
countries with many old-established schermes. Costs of these 
schemes were initially low and, because they are now fully
depreciated, only operation and maintenance costs have to be 
covered by rates. In these circumstances, it is usually not 
politically practicable to set very different rates for new, 
high-cost projects. Water Pates within a country tend to be 
equal no matter what the cost of supplying water to the 
individual scheme (po:stage stamp pricing princiole). 

Fifthly, betterment levies, which are discussed later, are 
sormetimes placed on the increase in capital value of 
irrigable land. In this case it would be double taxation to 
levy annual irrigation rates on a full cost basis. 

The NCAER (1959) provides a case for the gradual upward 

revision of water rates which is similarly supported by Doppler 

(1977).
 

"In the case of areas covered by new projects, where the 
peasantry is not fully conversant with wet farming methods 
and a switch-over from dry farming to wet farming requires 
supplementary investment, an imposit ion of the full 
irrigation rates might be a discouraging factor in the 
developrnurnt of irrigation. 
 Hence, it would be desirable 
either to al 3w the free use of water or to levy the rate at 
a low level in the initial few years, depending on the 
actual conditiors prevalent in the particular area at a 
given time. At present, when there are cases of irrigation 
projects, new as well as old, where the available facilities 
are to a great extent underutilized, a reduction in the 
water rates could be an important factor in the
 
popularization of irrigation.
 

Water rates should be periodically revised in the light of 
changes in the general price-level which afrct the value o-0f 
the returns as well as the various iterms entering the cost 
of cultivation. 
Too frequent revisions invo:'lve additional 
expenditure to the state and promote a feeling of insecurity 
ariong the farmers. On the other hand, the continuation of 
old rates for too long might throw them cout of their 
intended relationship with the benefits" (NCAER, 1959, 'p. 
75).
 

Whatever their justification, extreme caution mrust be
 

exercised when using subsidies to support irrigation. 
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Prcmotional-type Dricing policies are very difficult to revise 

later unless the operating agency has cconsiderable political 

support. In fact, even minor increases ir water fees can cause a 

political crisis particularly if farmers arnc use to receivirng 

water Free or almost free of charge. Recogrnition of this poirt 

is essential if subsidies are to declire over time. With 

coutirued high subsidies, the long run O&M would suffer ar 

pro:ject efficiency decline.
 

METHODS OF CHARGING FOR IRRIGATION
 

There are a num' er of direct arid i irect ways to assess 

farmers' water charges. Each type of charge has a different
 

effect on water allocation efficiency, ease of collection, 
inputs 

use, cropping patterrs, ado:'pticr of irrigatior and cost of 

implementation (Easver, 1980; Seagraves arid Easter, 1983). 

Direct Charnes 

The methoads available to directly charge farmers can be 

broker dcwr further into five groups: (1) charges based or water 

shares or number of irrigatrons, (2) charges based or acreage 

irrigated, (3) charges based on the area of differert crops
 

irrigated, (4) charges based ar 
the volume of water received and, 

(5) charges based or the reed to promote irrigation. Ir some 

cases, only one type o:f fee/charge is used while in others a 

combinatrion of fees may be used ir an effort to meet project 

objectives (Easter, 1980). 
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Charges based orn shares received is a system that provides 

farmers an, incentive to use water efficiently by relatirg fees to 

the amount of water individual farmers receive. One example is 

to charge farmers for the amount of time water flows into their 

fields (Easter, 1980). Charges could also be based on the number
 

of irrigations farmers receive. This would prouce the same
 

results if each irrigation was of equal time. Easter (1980)
 

outlines the limitatiors ard advartages of these methods ,o'f
 

charg ing:
 

"The actual amount o:f water received will depend or tne flow 
in the canal or river (which will vary over time) as well as 
with the time allowed for each share of irrigatrion. Thus, 
the amount of water delivered per share may vary amor g farms
 
and time o:f the seasor.
 

Charges based on shares is best suited for rotatirg
 
irrigatiors where water is delivered to:
, the users alo:ng a 
canal in turns according to some prearranged schedule. 
Rotatior systems are usually based ,or proortioral d ivisior, 
of strearm or canal flows so that farmers receive shares of 
ar arnua 1 f low rather thar, a certain vol ume. Vol umes 
associated with such shares may be unknowr. A fixed 
delivery schedule makes it difficult fo:'r farmer to:a , delay
 
receipt of water or to transfer it t,-, someone else along a
 
different caral. 
 A flexible schedule, hozwever, would also
 
cause problems, by making it necessary to inform users of 
charges ir the time of arrival o:f water at their farms. 
Thus a gcood ccmmunications system would be necessary t,-, 
implement a flexible schedule" (p. 4-5). 

Charges based or area irrinated are co:,llected from farmers 

based o:'n the area irrigated per year or per seasor. Charges 

assessed on a lard unit basis furnish ro' ircertives for the
 

efficient use o:f water. Easter (1980, p. 6) 
comrerts:
 

"Fixed charges per acre are primarily a means to, collect 
funds and repay project costs. It is a way to: some, collect 
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of the economic surplus created by irrigation without
 
causing too many distortions. It tends to wo-rk best if the
 
same crop is gr,-,wn thro-ughout the irrigated area for each
 
season...
 

The fixed charge per acre is best 
suited for coritiruous flow 
irrigation, where water flows continiually throuph & canal on 
certair days and each farmer iw free to take whatever
 
quantity he or 
she reeds. In some systems water flows 
cont iruously in the canals throughout tne crooping seasor.
 
The water itself may have little value at the margir 
ever. 
through the delivery system rmay be costly. Farmers usually 
pay annual fees for accers to the water ard/or cortribute 
labor ,oward the mairterarce of the caral. It is rot 
practical to estirmate the amount of water used. However, if 
the cuarrtity arcd timelirness of water delivered varies by
lo:ation on the canial this could become the basis for
 
varying charges."
 

The charge may also be 
based ,-,rthe acres farmed or owred in 

the command are3 whether or rot water is actually used or
 

received fo:r irrigatiorn.
 

"This method of assessmernt pr,-,vides the irrigatir authority
 
w. th a reliable ard steady source of income regardless of 
seasonal or year-to-year fluctuations of water use. Its 
effect a:r, farmers will be that they have to work accordirg 
t,: fixed expenses. They will corsequent ly be corcerreC to 
use as much water as possible, with the risk that they wili 
do so uneconom ically" (Doppler, 1977, p. 12E6). 

Farmers who receive water will tend to apply more tharn is
 

economically desirable for society. 
 Those ir the head-reaches
 

substitute water for maragemert ard 
apply water up to the level
 

where its margiral value is close t,-, zero. 

"A fixed irrigation charge results in 
the farmers applying
 
more water to their lards than is economically desirable.
 
This in 
turn results in the excessive use of other
 
complementary inputs. In the forward end 
o:f the
 
distributary, water 
is wasted arid sufficient attentior is 
rot giver to its proper maragemert arid coriservat ior. In 



consequence, the tail-enders suffer an acute shortage o:f
 
water and thus receive low yields" (Asc:pa, 1977, p. 60).
 

Ore clear advantage to this rethod, though, is simplicity of
 

adrninistration which Bottrall (1981) identified as an imrportant
 

criterion with regard to methods of water charge payment and
 

collection. Bergmann and Boussard (1976) also note that 

"ircreasing the fixed charge by a reasonable fixed annual anount 

independent of the subscribed capacity is simple and effective, 

and is ar incentive tc farmers tco use the water made available to: 

them" (p. 108). However, this may turn cut to be a perverse 

incentive as more farmers find new wavs to avoid paying the 

charges and/or to use excessive amounts of water. 

Charges based on the area of different crcps irrigated are
 

collected in the same mranner as the simple area based charges.
 

The only difference is that charges are varied by tie tyne of
 

crops grown. Usually chrrges are highest for high water 

consurming crops such as rice. Fees in this case may be used to 

encourage crops that use less water per season. To imDlement 

such a charge irrigation officials need to have accurate records 

concerning who grows what irrigated cro.ps. 

Additionally, one can assign crop priorities during per'iods 

cf water sho,rtage.
 

"In this type of system crops are assigned orders of
 
prio:'rity which are ncormally based on the economic value or 
importarce of the crcp. When water is in sncort supply,
 
priority crops receive water first. If water rerains after
 
irrigating priority crops then it is distributed to other
 
crops. It basically allows some crops tc, be saved during
 
periods of drought. Water charges would be set highest on
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the crops assured of getting water (high priority) and
 
lowest 
on those crops that have least priority and least
 
assurance of obtaining water" (Easter, 1980, p. 6-7).
 

Although charges based 
on the type of crop irrigated carn
 

meet certain project objectives it ilay riot oe closely related to 

farmers' ability to: pay.
 

"Irn practice, a high valued crzr co:,upled with a hign co:,st of
 
cultivation might leave a lower net 
benefit than a low
 
valued croz, with relatively much lower cost of cultivation.
 
To illustrate this point fr,-ol 
our Sarda Canal study, the
 
value :,f output per irrigated acre of wheat is Rs. 168 while 
the extra net benefit is nearly Rs. 45, qhich is 
approximately 27 percent of the value of the output. In the
 
case of paddy, the value ,-,f the ,zutput is Rs. 166 and the
 
extra ret oenefit is nearly 30 percent of the value ,o'f the
 
,o, In sugarcane, the extra net
utput. 
 benefit is 40 percent
 
of the value of the output... 

"The value of output frorm wheat or paddy is more or less the 
same ... If 10C)percent of the va.lue of the output is 
accepted as thE reasonable amount for the water, the water 
rate for wheat and paddy will 
be the same, i.e. about Rs.
 
17. But the extra net benefits in bcoth the cases are
 
different. In wheat the cultivator will get nearly Rs. 28
 
per acre as additional net benefit; whereas in paddy his 
additional net benefit will be Rs. 34 after Dayino water 
rates. In sugarcare, the cultivator has to pay only Rs. W0
 
as water rate but his extra net benefit will be Rs. 91"
 
(NCAER, 1959, p. 79).
 

Vo-lumetric pricin 
 o:-ffers the greatest incentives to farmers
 

for efficient water use. Farrmers are charged for the actual
 

armount of water delivered to their farm headgate (Easter, 1980).
 

"Individual 
farmers will be able to determinirn their own 
irrigation expenses by contr,-,l 12 rig c,'nsumlotion. They will 
be acutely aware whenever upper or lower ecronomic water
 
charge thresholds are reached: 
 whlen they cease to ,obtair 
returrs on irrigation, they will do without it; if water 
charges are too low, they will 
use water wastefully"
 
(Doppler, 1977, p. 126).
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Urforturately, ore ,of the key problems with volurletric based fees 

is the cost of measurement devises required to implement the 

system (Easter, 1980). Gole, Amble arid Chopra (1977) note: 

"It's application for irrigatrion systems other tha ,' 
tubewells involves a large investment for installing meters 
arid supervisory staff which may be beyond the present 
resources" (p. 37). 

As a result, vo.umetric charges are best suited fo:'r water which 

has a high value to the co,'untry and needs tc, be all,-,cated 

efficiently (Easter, 1980). 

"Where metering. is t,,o-difficult or costly to allow 
v:lumetric pricirg, it may s,-,metimes be feasible to use 
alternative charging schemes that have similar efficiency 
effects. However, unless pro:, xies for volumetric pricirig, 
for examp1e, differenitial taxes or cro:'p pr,-,ductior related 
to the water corsumpti,-,ro of the crops, are carefully 
corst ucted, they may induce urec,rm,rlic croppirng patterns 
arid water use" (Ray, Bruce anid Hotes, 1976, p. 4). 

a proorm_-,tional or develzpmertal fee is gererally useo in the 

early stages of a project. 

"This has been used in projects that are underutilized when 
they are first ,-,ered. The idea is tc, encourage greater 
water utilizatiorn with l'o-wer fees at the start ,of the 
Dro:,ject. Once an irrigati': n systam is in place arid there is 
excess water, the cost ,of adding another farmer withnin the 
irrigated area is very low. The fees are usually scheduled 
to, increase ','ver a 4 t'o' 5 year period urtil they reach the 
desired level. However, increasing the fees 'rice farmers 
are using the project has pro-ven ni':'t to:' be an easy task. A 
system ,o-f promot ional fees w,-,uld pro:,bably be used in an area 
that has had ri-, previous irri gation arid should be combined 
with experimental plo:,ts arid tachnical assistance for the 
farmers. The technical assistance arid experimental plots 
are probably m'-,re important than the pro'mo,'t iorial fees" 
(Easter, 1980, p. 7-8). 
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Indirect Charnes
 

Under some corditicns, indirect methods for levying water 

charges are used. These methods can take the following forms: 

(1) a betterment levy, (2) a general land tax and (3) a tax on 

farm inputs and/or outputs. 

Low water prices result in the capitalization of irrigation 

benefits into land values. In this case, landowners are the 

major beneficiaries (Torres, 1973). betterment levy a taxis 

on part of the increase in the capital value of land that o'ccurs 

following provisiron of an assured irrigation supoly (Warrutners 

and Clark, 1981). Ray, Bruce and Hotes (1976, m. 4) note that: 

"The most robust form of benefit tqx is a land betterment 
tax spread over, say, the life of the pro:ject. As long as 
the tax base is an accurate measure of the benefits 
ccnveyed, which implies careful reva1uation of land values 
at reasonably frequent intervals, it should meet testthe of 
user acceptability.
 

The level of benefit taxes should preferably incorporate a 
degree of progressivity, subject to the constraints of 
disincentives to work and tax evasion propensities. Thus, 
it may be desirable to charge very poor farrners at a low 
rate, while those beneficiaries wnose income are higher
might be taxed progressively up "o limit of theirthe rent. 
Imparting a degree of progressivity into benefit taxes 
should lead "o higher levels of cost recovery than otnerwise 
would be the case.'' 

Two interesting aspects cf the betterment levy are brought 

fcorward by Carruthers ard Clark: 

"For some uncertain reascrn there is o-'ften expectea beto 
lpss reaction by beneficiaries to a betterment levy than to 
high annual water-rates. Perhaps lardowners are thougnt to 
be in close to:uch with land values and therefore to realize 
that a betterment levy, if fixed at a realistic level, 
still
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allows part of the increased land value to accrue to the
 
. "
 owr,. . 

"If there is strong governirent enforcement of the betterment 
levy, there may be other advantages besides the obvi,-ous 
financial ones. The need for france rlay enc'ourage land 
sales. Land use is typically less intensive on large
hcldirgs. Given a ceilioig Lpor cownershi p of land, if a more 
vigorous market in land can be developed, this will provide 
a shift of irrigateo land ownership to smaller farmers, and 
more productive ho ldings will occur" (W. 192-93).
 

Siriilar to the bette"ment levy is a general tax on all land 

or proerty in the county or district served a large irrigation
 

project.
 

"The idea behind such a tax is that tne irriqati,-,r, -ncreases
 
economic activity throughout the area ard everyone benefits. 
It is rot clear that this always happens but in some cases 
the benefits from the irrigation project have spread 
throughout the area benefiting busiriessmen, workers and
 
farmers. If this 
is the case, then the ecormic surolus
 
should be co-,llected from busiressmen ard farmers alike.
 
Thus, a gereral tax or land or property can be used to pay
 
at least part ,
of the project's cost. Other fees may also: be 
imposed on farmers either because they gair the most or to 

"improve water use efficiency. ...
 

"The lard tax or property tax like the charge per acre will 
have no direct effect or water use efficiency although a
 
high land tax will encourage the highest valued use of the 
land. Still land taxes are primarily a method of collectirg 
revenue from those benefiting from the project. It does 
allo:'w for a larger tax base to-, supoort irrigacir pr-ojects 
arid will allow local areas or district to fund some of their 
own irrigati,-,r, developrment. 

"If the tax is based or differences in land and property
 
productivity, lack of i forrmatior may rake it difficult t,-,
 
imiplemert. Many countries lack the data required t,-,
 
differertiate among vario:,us 
land and other pr'_-oerty values. 
Thus a property tax to pay for an irrigation pr:-,ject may 
requiire a whole new data system for estimating property 
val Lies. 

"Taxing power may als-, be limited to the bare land. This
 
woculd prevent the tax fr,-,m fo:,cusirg or early improvers,
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intensive farmers and prevent the tax 
from retarding
 
development (Easter, 1980, p. 8-9). 

Finally, taxes or inputs ard/or outputs are anicther means to 

collect funds to repay project capital costs and cover O&M costs 

(Easter, 1980). Ease of col lection appears to be the main reason 

for using a system of this type. Unfortunately, it has ri': inmoact 

on the efficiency with which farmers allocate water, a problem 

inherent with indirect water cnarges. 

"It gives farmers distorted incentives concerning what crops
to produce and provides no incentive for efficient water 
use. If the fee is co'nly placed on cotton, farmers may
produce less cotton arid more clover other crODS. Theor 

goverrlent will lose both revenues for and
water cotton 
export sales. When inputs such as fertilizer are taxed to 
pay for water thIs will discourage farmers from applying
fertilizer and l,-,wer production. Thus, with indirect 
charges governments must be aware of the signals such 
charges are giving farmers" (Easter, 1980, p. 7). 

Do-ppler (1977, o. 127) sumlarizes the admiristrative response to 

these problems: 

"The system :,f indirect charging enccurages project 
manageerts to adopt policies :'f close control cver farmers' 
activities:
 

Crc,'p rotations are specified beforehand to ensure a certain 
vo,lume of production of the crops arl which charges are made. 
Fertilizers are supplied directly to, the farmer to preclude 
a fall in pro:,duction intensity. Specific quantities of 
irrigation water allocated each Theare to farm. production 

' process is closely supervised. 
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INSTITUTIONAL AND ORGANIZATIONAL REQUIREMENT FOR O&M
 

Urforturately, the institutioral arid orgarizaticral 

ervirormert in which irrigatior takes place has received little 

aralytical attertior irrigatiorby those corcerned with (Bromley,
 

1982; Hc',llcrar, et al., 1982; arid Sverdsern, Merrey and
 

Fitzgerald, 1983). Ccmbired with financial 
weaknesses, 

irstittioral arid crgargnizatioral deficiercies seriously undermine 

a developirg co-,untries' ability to effectively operate anrn 

maintain irrigation systems. By addressing institutioral, 

orgarizational ard financial corstrairts, which have a tendency 

to be mu.ttually dependent in relatior to O&M deficiencies, it 

should be possible to achieve the developmert of self-sustaining
 

irrigatior systems.
 

A recent GAO study (1981) fourd that:
 

"Developirg courtries' Droblems frequently are caused by

fragmertatior of resporsibility fcr water resources
 
developmert among several agercies 
ir differert ministries, 
arid limited ccooperatior between the gcverrmerts arid aid 
donors" (p. 25). 

A direct result of these problems is that the leva1 of maragemert 

in irrigaticr is generally poor, an is evidenced by a recent case 

study of Sri Larikan irriqatior (Moore, 1981): 

"A furictiorirng system of water maragemert is a fragile plant 
from both the physical arid institutioral poirt of view. If 
ore element in the system does riot work then this terds to 
have adverse effects or others arid a series of vicious 
circles can ouickly come into operation (p. 121 . 
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The Participatory Approach
 

The literature indicates that the most efficiert fo,rm of 

irrigatior admiinistration, especially for large projects, is ore 

ir, which all of the project mnara genlermet activities are coordinated 

by a single agency. It is also widely agreed that ir many cases 

the effective otrganizatir and maragement o:f irrigation systems 

at the local level car, best be achieved through formal or 

irf '-rmal WUO (Easter ard Welsch, 1983). Water user orgarizations 

or associations (WUO) are advocated by every donior agency, 

ircludirng AID ard the FAD (U.N., ard1968; Berqmanr Boussard. 

1976; U.N. , 1980; Anonymcous, 1982; and GAO, 1983): 

"AID prcject cesigris have assumed that water 
user 
associatiors would be established ard provide ori-farril 
mairtenance, ensure equitable water distribution, ard 
maintain discipline among users" (GAO, 1983, o. iv). 

These agercies arque that WUO provide the opt imal admiristrative 

structure to ensure property O&M ard to acccmpl ish the efficient 

ard equitable distribution of water to farmers' fields. Mary
 

developirq countries, such as the Philippines, also support the
 

ccricept (Steirberg, et al.. 1980; de l,-s Reyes, 1981; K-,rteri.
 

1982; Asopa and Tripathi, 1978; arid Singh, 1981).
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Ir India, WUO have beer used to support the use of Warabardi 

systems 4 (Sirigh, 1981), ard to aid irs the Jevelo,Drnert o! command 

areas (Sirgh, 1983).2 In the Philipoiries, WUO are formally 

called irrigator service associatiors (ISA). Steinberg, et al. 

(1980) defire ISA further: 

"The ISA are legal ertities that borrow money arid reoay 
loans, cover costs of electricity, arrarge for the eouitable 
distri but ion of water amorq the m_mnersn i 0, orgargize 
voluntary labor to, build canals, and orovide for adeauate 
maintenance of the systems. Small farmers work t,:,etner 
Lecause that is the only way the irrigation system will be 
effective. The qovarrimert, c, its part, pr ovides the 
capital ard a type of extersior service, arid arrarges, where 
necessary, for electricity to be brought to the area" (. 1). 

Irrigatior service associatiors were developed in the Philipoires 

in response to the governrmert's desire to increase production arid 

improve the farmers' livelihood. The devel opmernt of commurnal 

associations o:f this type ir the Philinoiries has beer greatly 

aided by governrmert supocrt throuoh the National Irrigatio, 

Pdmiristrati or (de 1ics Reyes, 1981). 

Water user organizaticors are based or the oremise that 

irrigated agriculture cannot be successful if it is rot actively 

supported by the irrigators themselves (Papadopoulo, 1969). With 

this premise inr mird, the GAO (1983) compiled a list of 

4 Sirgh (1981) defines Waranandi:
 

"Warabandi is a system o:f eauitable water distribution by
 
turns acco,rdirg tc, a pre-determined schedule soecifyirig the 
day, time arid duratior of supply to,each irrigator in 
proportion to larid holdirgs ir the cutlet command " (P. 46). 

5 See also, Wade (1975).
 



prerequisites for establishirng WUO based on discussions with 

donor agercies, consultants, ard go',verrnmert represertat ives as 

well as their own analyses. Water user organizations should: 

be "tailored" to meet the specific needs o-,f the 
lo:,cality; for examile, ethnic backgrourn religi on,
il'ocal customri, size, ard local ,organi zatiozr,al structures 
should be carefully corsidered. 

have a stronq c'rgan izati,-,nal structure tha" can 
establish discipline and ensure equitable water 
d i st ri but icr. 

be convinced of the lenefits and advartages of the 
irrigatico'n, system anic the impportance o:'f 'operatirg it 
efficient ly arid mainit nirirq it regular'ly. 

participate in the systE,1's desiLgn and ccnstructio:'n to 
help establish a sense '-,t ownership (o. 37-38). 

Steirnberg, Clapp-Wircek arid Turner (1983) note also that: 

"There is a marked difference between :rgani zatioris wn,-ose 
Drimary purpose is to distribute water, arid those devoted to 
other ends. To:' be effective, water-user association'ris must 
have virtually cormulsory or corplete meribership, otherwise 
they cannot accomplish their ojectives. This makes them 
quite differer,t fr'om other l 'cal in stitutio':nis, which 
generally need to:' be vozluntary to be successful" (o. 73). 

"If it is gererally agreed that water-user associations in 
,some form are vital to: effective irrigat-ion systems, tnere 

is a diverse arid growing body of1-opiriors that they should 
be in place before cc,'rstruction'ri 'o'r rehabilitation o:-f 
systems" (p. 75). 

Korter, (cited in Steirberg, Clapp-Wincek arid Turner, 1983, p. 75-

76) adds three 'other factors based orn lessons from the Philiooine 

experience: 

water-user associatiozns must have clear autnority ard 
resocnsibil ity. 



existing orgarizatiors should be used.
 

w ater-user associatiors must rake substantial 
contributiors to the costs of system developrnert. 

The Overseas Develo:pmert Institute (1978, p. 1i adds to, the list 

with their observations: 

"For some activities the most effective unit for a farmers' 
orgarizatior may be the villaoe, but water users' 
organizat ions are likely t:, be most effective if they are 
channel-based. Their main initial concern should be with 
operati arid maintairirg the watercourse but, if successful 
in that, they are also likely to prrovide corveriert focal 
points for co,'ntact with the official admiristration ard 
sharirng comm:ri resources. A precondit ion for their irnitial 
success is that 
reliable water supplies be delivered to the 
watercourse out let.,, 

It is sigrificarnt to consider the problerns that 
have
 

occurred when arid where local participation has rot takern place, 

as idertified in the literature. H'-owe arid Dixon (n.d.) remark: 

"Failure to enlist the appropriate public in the nlaririirg 
arid construction phases ofter has lirgering detrimental 
effects or prcject O&M. Pofferiberger has r:ted some of the 
corsequerces ,o-f this failure irn Indoresia: (a) failure to 
ircrporate local knowledge cf soil types, drainage 
problems, larnd irstabiliti es, etc. into the desiri; (n) 
failure tc tako local social relationshios irto account in 
c:ririecti'-,r with water cistributi,':'n; (c) mereration of an 
attitude of "their (gcverrmert's) project, their 
resporsibility". The last of these ports is probably the 
most important from the mairiteranice ocirt of view, f,-,r 
maintenance of tertiary ard quaterriary systems is o-ften left 
as a local resporsibility" (o. 23). 

Steirnberq, Clapp-Wircek arid Turner (1983, p. 76) c',ricur by 

rct irg: 



"It is also evident that farmer involvement thrcough 
asso'ciationrs in the planning stage has resulted in avo:iding 
costly errcrs in aesign of canals. There is every evidence 
that discussiorns with farmers by project design staff. 
either of implementirg agencies cr dcncrs cr preferably 
both, at 
the earliest stage wculd yield practical
 
imorovemerts in 
the systems and orcbably cut oeration and
 
maintenance costs.'' 

Chambers (cited in Howe arid Dixon, n.o., w. 24) soecuiates on the 

failure cF the government and other agencies to mobilize local 

resources: 

"Chambers calls attenticr to the wealth o:f accumulated 
experience and knowledge of local inhabitants ... But 
government servants and researchers are nct nciinied to 
snend much time listenin and learring. They either think 
they know already, cr somehow fear to ask. or dco ncot know 
how to, or are insulated from contact with the local
 
inhabitants by their habit cf rusnirnq 
out and back from 
their cffices ... The cost is great". 

Ho'ever, it must also be reccgnized that WUOs are not 

without limitations. Size is an important issue. WUO shculd be 

small 
in size to be given a chance tc work effectively. Large 

WUO are likely to prove too inflexible and difficult to
 

administer in an equitable marrer. Bottral1 (1961) notes that 

size is an impc'rtart factor: 

"It is generally agreed by scholars whco have studied bcth 
large and small irrigation systems in develcoping countries 
that in each context tnere is a certain point alcniq tne 
spectrum of size above which the level of performance can oe 
exoected to decline if executive resoc-nsinility fcr 
operating arid mairtairing the system is left exclusively in 
the hards of the farmers themselves. Abo:ve this dividing 
line, 
better results car be achieved if executive
 
responsibility 
 fcr the O&M o~f the main distributicn system
 
is given to an independent specialized agency 
(usually in
 
the public sector), 
with small groups of farmers retaining
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responsibility for O&M below each watercourse outlet" (D.
 
200).
 

Precisely where this threshold 
or upper limit comes on 
smaller systems depends on a number of factors, of which the 
most important appear to be the simplicity or complexity of
 
the techrology concerned, the aburdance or scarcity of the 
water supply ard the social cohesi1ron of the comrmunity ,or 
commurities concerned. The last factor is likely to be 
heavilv irifluerced by the rature of tne system's origirs: 
whether it is an 'irdigerous' system which was const ructea 
exclusively by the farmers themselves arid 
has subseauently 
been operated arid rairtained by them with little or ro 
external support; or whether it was constructed by 
governmert. In the former the mot ivat ion to ac:
cooperatively is likely tc be ruch 
mocre st rongly aevel,:,pea. 
Where urusua l1 y complex mu it i-commuri t y systems are found to 
be operatirg successfully under farmers' mariaqement alone, 
they appear invariably to be indigenous systems with a long 
traditior of coonerative actior" (p. 201). 

An:ther difficulty lies with efforts regarding irrigation
 

reform. Conversior of an existi nq irst itut ional st ruct ure to one 

based on WUO can prove to be extremely difficult. Ali (1981) 

provides an appraisal of efforts at implementing irriLat ion 

reform in the state of Ardhra Pradesn, India:
 

"Ir spite of laudable arid proqressive policy decisions taker 
both by the Certral and State Governments, the implementirg
agencies ir the exist irlg departmerit' s of g:,vermert 
conitirued to clirg to their existring structure arid refused 
to mart with any items of work or any port ior of their 
powers. They had ignocred the objectives arid furctions for 
which the new organizaticrs were set up" (o. 21). 

A part of the problem in fc'rming arid mairtaining active WUO 

arises fro,m the fact that 
local users could r:'t deaerd on tne 

main irrigatior systems for a reliable source of water. Hence, 

as Jayaramari (1981) notes dependable water suplies are a must.
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"Pious expressiorns ,-_f farmers' volurtarily coming together 
and setting up an association to mair tain the infrasbructure 
below the outlet and to distribute the supplies among 
themselves tend to remain onily on paper until credibility in 
the irrigation mlanagement is established. Unless the
 
designed discharge is let out at the outlet at appropriate
 
intervais as desired by thE irrigators to suit the crcop
water requirements, irrigators will not 
have any trust in 
the project manaqement ard an Etmosohere of conflict car, 
never pave the way for voluntary maintenance of the
 
infrastructure (Qi. 263).
 

In view of these limitations, WUO have been more a slogan
 

han a practice. Singh (1983) warns that 
it takes more tharn just
 

establishing WUD to solvo water management pr':,alems: 

"'The establishmert of Farmers' Association 
or Water Users'
 
Asscciati:ns is rot an easy solution to irrigation
 
maragement problems. 
 It reauires in tensive goverrment 
effortl appropriate training institut ions, staff who stay in 
a district long enough to become familiar with its.social 
structure and to gain experience in the tecnririues cof 
buildirg up farmer participation, and a consistent policy 
over the term of years necessary fcor new social institutions 
to acquire their owr norms and legitimacy" (o. 11). 

Fina) i, Hunt (1985) argues that commurity or colmunal 

irrigation -rganizat ions are riot good analogs of water user 

assocci at ions (WUA) r, oureaucrat ic canial irri gat ion systems 

4ecause these WUA do not obtain rights or sufficient rewards from
 

performing O&M tasks.
 

"It is clear Mhat conceptually WUA are an analog of 
Irrigation Commur'ies, and it is clear that this is a weak 
analogy at best. Irrigat ion comilmurnities have rights arid 
duties, arid WUA have only a disaggregated bundle of duties. 
Irrigat ion conmurities are based on rewards as well as 
rights and duties, WUA or duties alone. Irrigation
 
comrurunities are 
systems of rights, duties and roles with 
substantial local co,ntrol, WUA are duties alo:,ne, with n,-, 
rights, and no local control, and ro sstem among these 
things. Irrigatio,n comriiunities are vertically integrated to 
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the headgate, so that the rights to water are protected and
 
institutioralized, ard in are roWUA there group riqhts to 
water, arid ro arenas to legitimately discuss problems with 
water delivery" (Hunt, 1985, p. 30). 

The Certralized Approach
 

At the ooposite end of the spectrum from tre WUO "oottom-uD" 

approach is the model of a "toon-dowrn, " centralized aaministrat ion 

of art irriqatior system. 

Pakistan provides an excellent example of centralized 

administration with their Provincial Irrigatior Deoartmernts 

(PIDs).6 A number of referernces pertain to Pakistan's 

centralized administratior (Johrson, Early and Lowdermilk, 1977; 

Reuss, Skogerboe arid Merrey, 1979; and Skoqerboe, Kerner ard 

Reuss, 1980). Reuss, Skogerboe arid Merrey sketch out the 

advantages of a centralized system: 

"Superficially, the advartage of this model appears to be 
that rapid physical progress is possible. Theoretically, 
the goverrment could simply improve watercourses by itself, 
or through cortracto rs, or ever order tne farmers to do it. 
Strict regulatiors could be pro:'mulgated to ens~re the 
maintenance of watercourses. The long arid difficult process
of rmot ivat ion, educat ior, extersior arid orgari zat ion of 
farmers believed necessary by mary to get farmers to 
cooperate or vol untary programs could then be minirized or 
even eliminated. Some states in India appear to have 
ado:pted a variant of this type of strategy" (1979, o. 416). 

6 Developmert Alterratives, Inc. was recent ly employed by AI) 
to, assess PIDs in Pakistan. See their report, "Fundirg 
Resuiremerts for Adequate Irrigatior System Operati : n ard 
Maintenance: Pakistan," 1984. 
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However, a number cf authors note that past, 
as. well as
 

current, performance of centralized types of crgarizati,=,ns has 

been less than adequate:
 

"There are mlany drawbacks in the centralized strateqy. In 
the first place, this approcach to future water managernent 
projects would require a huge bureaucracy if the program is
 
done at the large scale envisioned: a veritable army of 
admir istrators, ergireers, accountarits, irspectors. typists. 
clerks, drivers, peons, rodmern, and the like. Such a large 
bureaucracy would rot o:'nly create very hiqn overhead costs
 
but, based or past experience, would be extrermeiy
 
ineffective: abuses of powers would be impossible to
 
control , recruitrment of competert personnel problemat andic 
quality control difficult. 

Another objection to this apDrco'ach derives from social 
artnropological evidence and theory based on studies of the 
history of other centralized irrigation systems. Studies of 
"irrigation civilizations" in thne past arid present in 
Mesopotarnia (modern Irao) arid in Mexico sugpest that for 
various comp1)( reasons such ceritral i zed systems have an 
inevitable tendency to break down arid(Ferrea Efferdi, 1970; 
Flannrery, i972; 1974).Lees, Some of the reasors are that
 
such systems are very vulnerable to political instability at
 
the top; the tendency to overcoritr.rl ard coopt authority by 
higher levels of the crnargaization leads to insensitivity to
 
local problems (Pakistar Times, 1979). This tendercy is
 
observable in all complex orgarizatiors in all countries' 
(Reuss, Skogerboe arid Merrey, 1979, p. 416). 

As a result of these sh,.,tcomirigs, a number of authors have
 

called for or 
otherwise advocated a decertralized mode of
 

o:'rganization for water managermenit as an approach to improving
 

irrigatior systems.7 This leads back to water user organizatiirs
 

arid the need for farmer participation particularly the localat 


level.
 

7See for example Reuss, Skgerboe arid Merrey, 1979, p. 417. 

http:overcoritr.rl
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In the absence of either a decentralized or centralized type 

of admiristration, alternative orgarizational and institutional 

arrangermients need to be developed. This wo_-,uld include mechanisms 

to collect fees based on an irrigation code which has adequate 

incentives, penalties and means ,o-f erfo-rcement to be effective. 

Urfcrtunately, there is virtually r,-, rnentir of this type of 

institutional planning in the literature except in the crtext of 

the decentralized and centralized models already outlined. 8 

Attertior, needs to- be focused on these types cf institutiorial and 

organ izatioral arranrerer, ts to pro-vide new alternatives. 

LESSONS LEARNED
 

Donirozr agencies can help in Pluggirng the gaps, but the 

prerequisite fcr successful irrigat-ion projects ard programs is a
 

national corlitmnent to the irrigatior sectcr. In aoditicr,, the 

potent ial beneficia-ies must be mctivated by amprczriate 

incentives and be prepared to contribute to O&M sco that the 

facilities will continue to function, after they have beer, 

installed cr rehabilitated. 

In surmmary, the goals and objectives of an efficient ard 

equitable irrigation system can be achieved but will reouire the
 

fcl lowing: 

8 See fcr example Dissanayake ir, Levine and Hart, 1981, p. 
11.
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clearly established maraoerier, t objectives. 

an adequate o,rqarsizat ioral structure with adequate 
resources (agercy). 

a basic framew:rk of maraqermiert procedures within tre 
irrigatiorn agency. 

an irformat io:'n system wnich accurateLy reDcorts wno, 
receives water and what crops are grown. 

ar approach to deterrmiine the level of water charges to 
be assessed. 

mecharisms for orcvisirn of a sufficient level of O&M 
(water user crgargizat ions, etc. ). 

an effective ard dependable delivery system. 

enforcementr procedures arid incentives to obtain the 
appropriate farmer response. 

effective use of farmer water fees to maintain arid 
improve their irrigatior systems. 

mechanisms for i nvolvirg farmers in irrigation ol arring 
arid marageilent decisiors. 
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