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PREFACE

This document contuins the Papers prepared during
the course of the meeting. In a few cases, slight
aditorial changes have been made.

These papers form a companion publication to the
"Report on the Expert Consultation on Irrigation
Water Charges', pul ligshed in 1986. Together, they
comprise a proceedl 48 of the Expert Consultation.

Owing to the decision to print all the working
papers, it has been neces:ary to divide them
between two volumes. Volume 1 contains an intro-
duction and its background, and the Technical

Papers. Volume Z contains the Country Papers and
the Annexes.

Any queries should be referred to Prof. J. Ngmec,
Chief, Water Resources, Development and Manager :nt
Service, Land and Water Development Division.
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A. THE CONSULTATION

1. Background )

Many countries of the worid are in a dilemma: development of their rural
economies is becoming ever more expensive at the very time when increased
productivity from the agricultural sector is needed to reduce domestic pressures
for food and fibre imports and to earn foreign exchange. International donors
and national leaders are pressuring local bureaucrats to pay greater attention
to projects already in place and generate or devote more resources for their
operation.

In the case of irrigation infrastructure, there is considerable evidence
that the potentials are not being fully realized. Production is less than what
is vossible and syntems around the world are plagued with financial and
managerial problems. The result is poorly maintained and deteriorating
facilities that require coatly rehabilitation and do not deliver the water to
crops in a timely and etficient manner, as well as farmers who become
discouraged and are turned into ineffective nanagers. An obvious response to
this situation, wherever it iy encountered, is to look for domestic financing
end management resources that can be employed to improve the situation as far as
possitle.

Participantis in the expert consultation secmed to share the most interest
in the effecis cf cost cost recovery, and its twin, cost reduction, on better
cystem management. Many examples of bureaucratic mis-management of day-to-day
operations were rited, along with concerns about lack of operating budgets, and
why more money vas needed. A number of benefits were linked to placing mire
emphasis on administrative decentralization, for example. Beyond this, however,
two interesting considerations also emerged ., Cne was that many irrigation
syctems, in diverse regions of the world, operate quite well, and the
administrative rules, procedures and charges are accepted by the water users. 4
variety of clever methods to get around or circumseribe potential physical and
social problem causing situations were described. Another consideration is the
vide range of irrigation situations that exist throughout the world. It may be
natural to think of high man/land ratios in connection with irrigation, even in
lots of African situations, but in Brazil, the nation is trying to give
irrigation resources away!

Cenerally speaking, two main reasons have been put forward for charging
users for publicly supplied irrigation water: one is to recover part or all the
costs of construction/betterment and operation and maintenance in order to have
the sub-gector be as self-supporting as possible, and the other is to obtain
better farmer utilization of the water delivered. But it is possible that these
objectives conflict in greater or lessor degree. Some potentials are explored
in the background papers.

2. Objectives

The Consultation was organized to provide an opportunity for knowledgeable
persons from various parts of the world to discuss existing information and



offer new ideas on these principal issues:

i, To review existing experience relative to imposing, collecting and
utilizing water charges for cost recovery in the rational use of
irrigation water.

ii. To consider alternative approaches based on past experience,
including policies and practical methods of addressing problems

identified.

iii. To recommend solutions and lines of action for donors,
international financing agencies and governments in general, as well
as FAO and AID in particular to deal with this ever important topic.

3. Arrangements

The Consultation was jointly organized by FAO and USAID and was held at FAO
headquarters in Rome from 22 to 26 September 1986, at the invitation of FAO
Officers. All plenary sessions and working group deliberations were conducted

in English.

The plenary sessions and discussion group meetings were chaired and
reported on by various participants so that most people present shared some
official responsibility for the objectives reached during the meeting.

Mr. Juan A. Sagardoy, Land and Water Development Division, FAO and Mr.
AMlen LeBaron, Utah State University, USAID's Water Management Synthesis II
Project, acted as Secretaries to the Consultation.

4. Attendance

The Consultation inecluded 34 participants and 3 observers, including 7
senior government administrators from as many nations and 30
participants/observers representing intergovernment agencies, international
financing agencies, research centers, and universities.

A complete list of participants and observers with addresses is given in
Annex 1.

5. Programme

The programme of the Consultation consisted of a welcoming session, a
technical session lasting two and a half days, sessions for special study
groups, and two plenary meetings to present and discuss the progress of the

special study groups.
The Agenda is shown as Annex 2.

The Consultation was formally opened by Mr. G. M. Higgins, Director of the
Land and Water Development Division, FAO. Special welcome addresses were
presented by Ms. Joan Atherton, on behalf of the United States Agency for



International Development, and Mr. P. Dieleman on behalf of the United Nations
Food and Agricultural Organization. The Consultation was closed by Mr. Jack
Keller, Co-director, USAID sponsored Water Management Synthesis II Project (Utah
State University, Cornell University, Colorado State University).

In his welcoming address, Mr. H .M. Higgins expressed FAO™s appreciation to
the US Agency for International Development for its valuable cooperation in co-
sponsoring the Consultation, and to the international agencies and institutions
for sending their most qualified experts, which indicated the degree of
international concern with such an important issue.

The programme of the technical sessions was divided into presentations of
background and individual country papers. The country papers generally followed
the requested format (see Annex 4), and focused on irrigation programmes in each
country, detailing methods, amounts, and rates of irrigation service fee
recovery. General policies for financing irrigation costs, and policies for
establishing the farmers' responsibilities were also included.

The background papers covered a range cf topics, but considerable emphasis
was placed throughout on the question of the potential for farmers sharing the
cost burden of operating, maintaining and financing the systems which provide
them with a valuable and necessary production input.

Annex 3 provides come information on the 5 small working groups which were
organized to discuss specific topics and make recommendations to the consultancy
as a whole. Details of each group's deliberations may be found in the "Report"
volume already mentioned in the Preface.

6. Acknowledgements

FAO and USAID express sincere appreciation to all of their respective
overseas mission personnel and representatives who graciously took the time to
help the authors of country papers make arrangements to join the Consultation in
Rome. The World Bank was especially supportive in sending two participants.
Further appreciation is extended to all the authors for preparing and delivering
such interesting and high quality papers, and to all participants and observers °
for their perscnal and collective contributions to the deliberations that took
place within tho working groups and plenary sessions. Without a keen desire on
the part of every one to go forward with the debate on the topic of the
Consultation, very little could have been accomplished.
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APPROACHES TO FINANCING IRRIGATION

Ian Carruthers
Wye College, University of London

1. INTRODUCTION

An old adage claims there is no such thing as a free lunch. PDesplte
much apparent evidence to the contrary, there is no such thing as free
irrigation. Irrigation always consumes resources - land, labour and usually
capital, which have valuable alternative uses.! In this paper we consider
various methods of supplying any necessary finance for effective operation of

irrigation. The alternative to proper . finance is deterioration, repeated
failure and finally abandonment. Abandonment can be prevented by periodic
rehabilitation, In these circumstances rehabilitation can be regarded as an

idiosyncratic system of finance, not to be recommended except in exceptional
circumstances.?2,

Broadly speaking financial allocations for irrigation can come from one
or more of several sources: internal borrowing from the publie; Central Bank
credit creation; foreign loans and grants; general tax revenues; and user
fees, The scope for regular dependence on the first three sources is limited
ard other areas: of the economy may have a prior call. For these and other
reasons those responsible for irrigation finance might look at the latter two
sources of tax revenues and user fees.

In a few countries a tradition of free irrigation water for farmers is
maintained. Yet there 1is a widespread and growing economic ethos in
capitalist, socialist and mixed economies alike, that prices should be used to
signal broad national economic priorities. 'Get the Prices Right' (GTPR) is
the current slogan and whilst it 1s at best a little vague for most policy
implementers and it clearly begs the key questions, it usually implies a
particula: mix of efficlency and equity goals. But Governments have other
relevant responsibilities notably those relating to achieving full employment,
price stability and growth, It may be important when studying irrigation
finance to devise and use pertinent criteria in relation to these latter goals
as well as efficiency and equity. For example, in many countries without
appropriate irrigation finance sub-optimal growth is inevitable.

Irrigation 1s increasingly important and increasingly productive but
paradoxically most socleties are failing to devise mechanisma to adequately
finance the service.

2. IRRIGATED AGRICULTURE AND THE MACRO-ECONOMY

Use of general tax revenues, rather than user fees, to finance
irrigation 1is admissable and indeed desirable when the agriculture sector is
squeezed by one means or another squeezed to finance the Treasury. In many

"y hig i d 3
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countries the large agriculture sector has suffered discriminatory trade;
exchange rate, fiscal and monetary policies plus inefficient and expensiv:
parastatal marketing boards, All this has created adverse domestic terms of
trade for agriculture compared to industry. If farmers are rec2iving only a
portion of the export parity prices the case for user charges for irrigation is
clearly weakened. This 1is the situation in many countries. The World Bank
estimate protection of agriculture in the 1970s and 1980s to be 0.76 in
Philippines (1974), 0.88 in Mexico (1986), 0.75 in Egypt (1981), and 0.35 in
Nigeria (1980) (World Bank 1986 p.62). World Bank studies have also shown, in
countries as widespread as Malaysia, Sri Lanka, Guyana and Mexico, that
indirect, implicit taxes by fixed product prices below import parity prices
were a much higher burden than recurrent costs of irrigation. Sometimes, the
indirect charges are several times higher burden than water charges. In these
countries there 1s 1little point in the irrigation agency campaigning for user
fees in 1line with costs. On the contrary, they might campaign for frec¢ water
and stress the need to transfer some of the indirect charges to sustain the
wealth creating irrigation system

T-~ general point here is that fiscal policies relating to irrigation
have to be seen as part of the macro-economic management problem. If irrigated
agriculture 1is alrcady subject to implicit taxation the scope for user fees is
clearly restricted. This can be readily accepted. In Burma iriigation water
is 'paid for' by indirect recovery through compulsory purchase of a portion of
the crop at prices below export parity price. David Potten (private
communication) points out that this can be inflexible. 1In recent times the
agree rice procuremenc price has been higher than export parity so a rice 'tax!

has become a subsidy. Success of the rice element of the Green Revolution,
leading to self-sufficieny at 'normal' prices, is a real threat to any parallel
revolution in raising revenue. In Burma, Thailand, Indonesia and Sri Lanka

(amongst others; Governments are more concerned about a rice price collapse or
financing surplus purchase and export, than about raising revenue. Increasing
user fees at a a time of falling prices of a dominant crop is not good
polities.

However,if depressed prices precludes fees being collected the converse
is also true. If, in response to a new macro-economic climate favourable to
agriculture we find macro policies neutral or assisting that sector, irrigation
agriculture can be reassessed as o vax base for general revenue or at least it
can be expected to bear its real costs. GTPR is not Jjust a slogan for pricing
agricultural products, it 1is equally relevant for production inputs including
irrigation water.

3. IRRIGATION WATER AS A TAX BASE

One of the potential impacts of GTPR is to reduce Government revenue
sources. If agriculture 1is not to be squeezed excessively then new revenue
sources, at least 1in the short run, have to be found.3 Irrigated land can be
used as a tax base, To some it will seem unprincipled to regard water as a
source of taxation. For example, Boulding (1980) speculates whether the
sacredness of water as a symbol of ritual purity exempts it in some degree from
the dirty rationality of the market. Tax authorities are not normally so
squeamish as to exempt vital or essential commodities. In the Middle Ages in
Europe the essential commodity salt was subject to a tax! The loss of revenue
as governments move to (GTPR), by for example removing export duties, will
force them to reconsider all possible sources of tax revenue.



In principle water charges can be levied with an eye on total costs,
marginal cost or benefits. In practice cost approaches are only options if
benefits are sufficient to provide the minimum incentive for farmers. All user
charges thus boil down to variations on the benefit system., If benefits are
substantial then a tax approach can be considered to raise revenue from
irrigated land.

4, THE SIMPLE GRAPHICS OF REVENUE GENERATION

In some respects irrigation water would make a good tax base. In arid
areas there is an inelastic demand for water at the price presently charged.
Raising the price of water would not arfect the quantity demanded. 1In fact at
the low prices normally charged the capacity 1is exceeded before demand is
satisfied.

This 1is shown graphically in Figure 1. The demand curve DD is
relatively steep over most of its range.u At price P1, demand would be g2
whizh i3 greater than the available supply 0ql. This is what leads those
favourably placed on systems (i.e.nearest the source) to steal additional water
or to offer canal operators 'prices' higher than the official charge. Direct
water charges are generally set at levels much below supply costs and far below
the benefits-in-use to the farmer.

. If water was a tax base it might be worthwhile from a revenue viewpoint
to charge even higher prices to maximise revenue. For example, price P2 would
raise substantial revenue but with less than full capacity use (hence there
would be an economic loss). Price P3 would be the highest price that could be
charged to use all capacity.

The effect of improving agriculturan. technology would be to shift the
demand for water to the right (to Di Di) increasing the level of prices that
could be charged and incidentally increasing the returns to supplementary
supplies. It 1is the shifting of demand curves for irrigation water with new
agricultural technology that have made tubewell irrigation profitable and which
create the opportunity to recoup the costs of new wacer supply enhancing
investments such as rehabilitation of schemes. The shift of demand for assured
water supply 1is also likely to keep political pressure on Governments for new
schemes which are 1likely to be in 1less favoured sites and thus with moseo
expensive capital and recurrent costs. Typically water charges are much below
O & M of existing schemes but, more seriously very much below the long run
marginal costs of new capacity. Indeed long run marginal costs are often
greater thar grouss value of production.5

Simple graphs such as this can also be used to demonstrate the problem
of inflation and the effect of failure to adjust user fees in time with
finannial needs. Sometimes (normally) Governments fail to adjust because of
incrtia or a misplaced sense of fighting inflation. In Figure 2y P1 i3 the
prics to farmers in year 1, P2 is the same price in real terms in year 2 after
geriour inflation. This problem is exacerbated if collection or transaction
costs are considered. . If C1 is the collection costs the margin between
collection costs and revenue will diminish each year. 1If, as often happens,
governments ‘'protect' civil service pay, then differential inflation occurs and
collection costs will rise in real terms to C2 further squeezing the net
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revenue from irrigation. No studies are known on the real costs of collecting
irrigation water rates but this is clearly an important topiec, It is the first
rule of revenue collection that revenue must exceed collection costs - in terms
of our diagram C must be below P.

In a mixed economy taxes are judged first by two criteria: is the tax
fair (equity); and does the tax interfere unduly with the market and economy
(efficiency). Irrigation taxes might be considered equitable if all who had
irrigation paid the tax (the benefit principle) but it would only be
*horizontally equitable’ if all families with 4irrigation had similar
circumstances and bore similar taxes (no special scheme taxes, tubewell
irrigators paying the same for irrigation as gravity scheme irrigators) and
only 'vertically equitable! if ability-to-pay was considered. The
ability-to-pay criterion generally assumes that those who earn greater income
such as by taking more or better (i.e. more reliable) irrigation should assume
greater burden. This burden could be progressive - with average tax rates
increasing with increasing benefit, proportional - with average rates constant
with increasing benefit, or regressive - with average revenue rates falling.
Most irrigation pricing schemes are proportional but an imaginative radical
government, tired of land reform, might conslder progressive water charges as
an alternative and sound measure for achieving equitable taxation.

5. OPTIONS IN COST RECOVERY

If Governments are to restrict their concern to irrigation cost
recovery several options face them:

= Direct water charges

] Betterment levies

n Land tax

n Agricultural product taxes
n Price controls

Water charges appear the most obvious mechanism but they are seldom successful
because volumetric measures of water used cannot yet be economically made (a
technology gap?), particularly on large schemes, in open channel flow with high
silt loads and large seasonal varilations.

Betterment levies require recouping a portion of the increase in
capital value of the land, that occurs once irrigation is supplied. This is a
tax, readily understood by farmers but the most strongly resisted even when due
to be paid over a number of years. One reason for this is that it often comes
soon after the irrigation of a scheme, before yields reach potential and when
on-farm capital requirements are at their highest. However, the betterment
levy deserves careful re-examination after rehabilitation projects. It is
likely that modernisation and rehabilitation of old-estiblished schemes will
provide an increasing proportion of capital investment in the next few years.
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Land taxes are indirect measures of cost recovery. The limits to their
value include the fact that they are usually set very low, seldom adjusted
regularly in 1line with inflation, and often not allocated to irrigation (e.g.
Indonesia).

Taxes on agricultucal production work well when the crop is processed.
For example on the modern irrigation schemes in Morocco a tax on sugar beet is
sufficient to pay most of the O & M irrigation costs for the whole scheme. If
. these taxes are on a percentage of value basis the inflation effect is taken
into account.

Price controls on crops, export taxes, maintaining an overvalued
exchange rate to undervalue agricnltural exports, are all devices to accumulate
or apportion to the public exchequer a part of the value added from irrigated
agriculture. In this GTPR era it 1s an unfashionable method and it effects
rainfed and irrigated products alike. However, although it is a crude
instrument it has been the most successful way in which part of the income
accruing to farmers is recouped by Government. ‘There might be less criticism
of it if it were applied more wisely and the productive assets such as
irrigation infrastructure that generated the wealth had received a due share to
maintain them.

Direct irrigation prices are a preferred mectanism for charging for
water so that the users get a clear signal of the resource cost of their
economic activity. The literature on pricing provides the premises, theory and
guidelines for application of this mechanism.

6. THE LITERATURE ON PRICING

The economics literature on pricing policy stresses efficiency rather
than equity. A recent text is Gerald Meier Pricing Policy for Development
Management (1983) Johns Hopkins University Press, which consists of a carefully
edited set of classic readings with a very strong editorial theme. Paul
Samuelson, Joseph Schumpeter, Peter Bauer, Robert Dorfmann, Tibor Skitovsky,
Ian Little, James Mirrlees, Basil Yamey, Harry Johnson, Kenneth Arrow and other
neo-classical economists feature prominently but socialist writers such as
Janos Kornea's and Oscar Lange appear. This is the recommended basic textbook
for anyone concerned with irrigation finance or any public sector pricing
problem.

Several literature reviews specifically addressing irrigation pricing
issues have recently been completed. These include Carruthers et al Annexe VI
(1985) from Devres Inc. for USAID; Easter and Ellingson (1982); and Small et
al (1986) from the International Irrigation Management Institute for ADB. (See
also Westgate (1984), Cruz et al (1984)),

A recent broader review of the theory and practice of water prices in
urban and rural use has been produced by Diana Gibbons (Gibbons 1986). This
relates theory and practice in the United States of America and is a monograph
showing more that could well be repeated for developing countries where water
is in multiple use with high opportunity costs.
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Most of the economics literature assume the necessary benefits accrue
and has looked at the costs of irrigation and has applied guidelines derived
from theories of public utility pricing.6 Unfortunately irrigation systems
do not fit well into the apparently simple and straightforward marginal cost
pricing solutions often advocated in applied economics textbook- (e.g. Killick
1981). The marginal cost pricing rule aims to raise economic efficiency by
pricing irrigation water at the marginal cost of delivering it. Meier (1993)
explains how pricing any input such as water at marginal cost maximises the
economic benefits. However, he admits problems of measuring marginal cost
(very problematical in the case of irrigation), problems in measuring
differences between short run and long run marginal cost (very large in the
case of 4irrigation), and difficulties of coping with cost variaticrs of a
geographic or locational nature (should there be different rates for different
schemes, should farmers at the head pay more than those at the tail of
irrigation schemes?). Furthermore the difference between the financial costs
generally considered and the economic or socilal costs actually incurred can be
large, difficult to estimate and impossible to apply. To be thoretically valia
it should be applied in all sectors of the economy simultaneously.

In 3uch circumstances the urge to ignore or at least to downplay
marginal cost pricing rules is tempting. We would accept the validity of the
theory aur the problems of application and would alsc accept that any move
toward marginal cost pricing 1is 1likely to increase economic efficienry, We
also accept that there are some ingenious adagtions to the theory to cope with
application problems (Saunders et al 1977). Nevertheless we shall downplay
the role of marginal cost pricing theory in this paper, not on the grounds of
these operational problems but because narrow financial or cost recovery
matters are more pressing and more direct approaches are preferabln. We accept
that pragmatic application of social (economic) long run marginal costs would
in most circumstances improve economic efficiency. However, in todays economic
climate cost recovery finance must be considered to trump economic efficiency.
The global recession of the early 1980s was longer and deeper than most
ancitipated, the voluntary and involuntary obligations of Government are
growing faster than revenue, debt burden has increased and 'structural
adjustment lending' has produced much less adjustment than the advocates
intended. In short many developing Governments face a revenue crisis.

7. PRIMACY OF COST RECOVERY

Social marginal cost pricing will normally result in large financial
deficits in the case of irrigation. Irrigation has high fixed costs and

economies of scale, Average total costs are normally decreasing over the
design range and therefore the marginal cost curve 1s below average cost
curve. In these circumstances marginal cost pricing will always result in 2

financial deficit (see Killick 1981).

Under these conditions the normal response is to accept the deficit and
to accept the case for an {irrigation service subsidy. Introduction of an
irrigation subsidy to promote wuse, to stimulate developuent of an area or a
group, to promote income redistribution and such benefits are legitimate
goals, But with public sector revenue falling below needs the opportunity cost
of all subsidies will rise. Recent studies of subsidies have shown that they
may not reach the target group or they may not be the least-cost way of
pursuing the declared goal.8 More generally Meier (1983) argues that
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advocates of a subsidy will find it necessary to meet the criticisms "that the
subsidy will lead to unanticipated distortions elsewhere in the economy, may
require counter-subsidies to offset distortions created,9 may become
burdensome administratively, may inhibit incentives to efficiency, may give
unwarranted market protection, and may be difficult to terminate" (p.222).

Elimination or moderation of food subsidies can spark riota or have
other harmful political impact. Irrigation pricing is potentially as explosive
an 1issue, albeit a rural rather than an urban problem. This accounts in part
for the often found reluctance of Governments to increase user charges or even
to enforce agreed legal fees. Tn those economies dependent upon subsidised
irrigation we can expect, in present harsh economic circumstances, increasing
financial shortfalls in irrigation departments. This in turn will result in a
slow deterioration in O & M standards (Carruthers 1983 Ch.7). If adequate
and/or unreliable supply is combined with a tax or other finaneial squeeze on
irrigated agricultural products to finance or satisfy urban priorities there Ls
a double loss. Squeezing agriculture at this time when irrigation is beconming
increasingly productive (i.e. when the response curve to water input is
shifting upwards because of developments in complementary agricultural
technology) will increase the opportunity costs of failing to find finance. In
principle 1if irrigated agriculture is burdened by maintaining an overvalued
exchange rate, by export duties or by other macro-economic measures (see World
Bank, World Development Report 1986 Ch.l4) the Treasury can Jjustify
'subsidising' irrigation.

Treasury economists are usually reluctant to admit ‘'earmarked'
revenue, We can look for evidence or comparison in the form of good financial
support for O & M when agriculture 1is squeezed. There is no discernable
inverse correlation between adverse terms of trade for agriculture and high
standards of operation and maintenance. For example Nigeria, Egypt and
Philippines all give substantial manufacturing sector protection c¢ompared to
agriculture, and thus squeeze resources from the agricultural .sector, bu: their
irrigation is not known for its excellent operation and maintenance standards.

Earmarked or retained revenue is found in some countries. Even if
scheme revenue 13 retained this is a necessary but not a sufficient for sound
irrigation operation finauce. Scheme finance has been found in China for at
least 25 years (Nickum 82 p.33) and introduced into Sri Lanka very recently.
In China an irrigation district or a pumping station should be fully
self-sustaining but in Sri Lanka a contribution toward operating costs is
presently sought. It. is intended in Sri Lanka that O & M should, in time, be
fully financed by farmers but during fieid visits by the writer in August 1986
it appeared that the Government was, naturally enough, pre-occupied with
national security and other higher-level political goals and seemed unlikely to
provide technicians with the strong political backing necessary to implemer.t
unpleasant policies. The general lesson for those concerned with irrigation
finance 1s that water charges are always unpopular measures and the political
will to sustain these unpopular policies is seldom to be found. This theme is
taken up again later.
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8. SOME PRACTICAL ACHIEVEMENTS

The case studies in this Conference show that achievements in raising
user-fees are exceptional. Even in the rare instances where costs are
proportional to water delivered, such as with pumps or tubewells, distortions
occur, For example in Egypt energy prices are a fraction of world prices and
in India electricity prices are often subsidised.

The 1985 Devres study (Carruthers et al 1985) concluded that in all
five countries visited a growing financial liability was being created.
Irrigation in all countries was underfunded. However, although finance was
scarce and charges are levied, little serious effort has been made to actually
collect revenue. In Peru it was claimed that all this will change to offset
revenue 1losses from lower central government allocations. (Such expectations
are oft repeated in planning documents - they are clearly a triumph of hope
over experience).

In Dominican Republic collecting water rates is taken more seriously
and they are set to recoup half the O & M costs and the team expected them to
come close to this, However, over the next five years they plan to reach
collections equivalent to full O & M costs. Once again optimistic expectations
of unprecedented events.

In Morocco collection on a large modern scheme runs at 80 per cent of
levied rates. This high percentage is obtained by deducting the charge before
paying for a sugar Leet crop that has to occupy a proportion of the farm.
Clearly collection problems are minimised if a cash crop goes through a central
processing unit.

In the Philippines we found another irrigation agency full of good
intentions but this time the extremely severe macroeconomic problems have put
some urgency into resolving at 1least the 0 & M financing problems. The
National Irrigation Agency's approach is to realise Treasury support is not to
be forthcoming and to implement a hastily prepared devolution scheme with
promising if optimistic plans for water user groups taking over many managem~nt
functions. The easy-to-organise groups have already been formed (25% on the
Scheme we visited) and a good deal of determination and political support will
be required if a large slice of management responsibility is to be handed over
to farmers. The farmers!' financial liability is expressed in terms of a weight
of paddy (or its cash equivalent) which 13 a crude method of indexing the
charge and a way of ensuring 'payment' if cash is not available.

In 1Indonesia there have been major 1investments in recent years to
rehabilitate and modernise old systems. Considerable management responsibility
is assumed by farmers and they do pay a land tax that can find its way into the
0O & M budget. But very little of the land tax appears to go to irrigation at
present. We were left with the impression that central government funding is
likely to be the major source of finance for some years. Without it the
rehabilitation works of the last 20 years will soon deteriorate.

My conclusion after studying marginal cost and efficiency approaches is
that if this rationale 1is pursued there will be serious underfinancing of
irrigation and a dangerous complacency will grow that the low or even zero
charges are 1in 1line with economic efficiency. A mental attitude will develop
that assumes Treasury subsidies are justified and will be provided just at the
time when the Treasury officials are switching back from economic to financial
logic and appear hell-bent on reducing subsidies often with outside leverage to
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encourage them. For their own good it is time for irrigation officials to Join
up with the accountants and go for user fees. The battle with Treasury
officials should be on the issue of retaining all revenue collected from
farmers, not on the grounds of more subsidies to sustain economic (marginal
cost) pricing. Once agreement on instruments, fee levels and *heir retention
is achieved, the Treasury and Irrigation officials should Jointly seek the
strongest political support for what is inevitably just the beginning of a
battle t» turn policy into achievement.

9. PROBLEMS OF SUCCESS

A special financial problem, mentioned previously, is emerging in the
rice economies of Asia. Successful modern rice production is following hard on
the heels of the success with irrigated wheat production. Several economies
are faced with self-sufficiency and even surpluses in rice at present prices.
Strange as this may seem, this is not an immitigated benefit. The rice cannot
be exported on a large scale at prasent domestic prices. It cannot be put on
the local market or prices will collapse to the benefit of purchasing consumers
but to the great 1loss of many farmers. Purchase for storage and subsidised
export presents financial problems that only an oil exporting country such as
Indonesia could contemplate and even then if oil prices recovered to former
high levels. Subsidised exports will depress international prices and give
traditional exporters additional financial problems. Switching irrigation
systems designed for rice to other crops is possible, but potentially expensive
and, given the massive area in rice, fraught with new marketing problems.

The emerging market conditions in reice economies do not create
auspicious times for pushing a cost recovery programme based on user-charges.

Some observera argue that the benefits from the additional rice go
largely to consumers and thus they should share the costs of producing the
rice. Attributing the incidence of benefits from a technological improvement
is an economic nightmare, but the notion has obvious political appeal.

10. A NEED FOR POLITICAL ECONOMY

In these circumstances we see the key problems of irrigaticn policy
analysts are to devise policy instruments to obtain relatively small amounts of
finance from large numbers of widely scattered, often very poor farmers and
then, this being achieved, establishing how to proviuce an effective and
efficient irrigation service. If 1irrigation user fees were %0 be the sole
method of obtaining such finance, many countries would have to increase water
rates severalfold Just to reach operation and maintenance levels. To do so
presents firstly political, secondly administrative problems.

We have seen that there is some elegant economic theory that appears to
support rational practical financial policies. However, in the real world very
few Governments act on these guidelines, If we follow the precepts of positive
economics we note the sections which dictate that when facts and theories
contradict each other we must reject the theories and search for a richer
hypothesis, We can postulate two potential weaknesses in tha economic
abstractions - first simplistic viaws of people and their behaviour and second
a lack of politics. These are really two aspects of social organisation.
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Michael Cernea and collaborators have recently highlighted the failure
to balance our technical physical and economic understanding of irrigation by
social insights (Cernea 1985). They blame technical difficulties upon
inattention to the aocial organisation of irrigators, Coward, Freeman and
Lowdermilk, Bagadion and Korten in their contributions to the Cernea book
stress the importance of 3sociological frameworks to assist preparation of
projects, the introduction of new technologies and the management of water.
None of the writers discusses at any 1length the link between sociological
insight and irrigation finance. However, it is implicit in their discussion
that anything so complex as trying to get relatively poor people, collectively,
to pay for a basic service requires a high 1level of social insight and
political determination if it is Lo be successfully achieved.

Politics can be defined as the art of Government and this art must
therefore feature in deliberations over assessing and collecting revenue or
user fees. Technical agencies such as irrigation departments are sometimes
uneasy with acknowledging and accepting the political dimensions of their
activities. Economists are also sometimes ambivalent about the nature of their
work. For example, Young (1986) in an excellent review of the economies of
allocating and pricing natural resources cites Kenneth Boulding's three
mechanisms for ordering natural resource use: ‘'prices', ‘'policemen'; and
'preachmentst, He explains prices represent the market system but 'policemen'
the legitimate enforceable political order and 'preachments' the moral order.
Politics determines the enforcement methods, hopefully conditioned by the moral
order or human values system of the community.1° Young goes on to elaborate
the pro's and con's of market oriented approaches but does not take up the
enforcement and moral 1ssues desplte concluding 'water has been viewed as too
important to be left to the market-place, so that its aduinistration falls

- largely in the political realm'.

Stanley Please (1935) 1is the most coherent critic of a failure of
political commitment to policy. Hu persuasively asserts that the policy cycle
should replace the project cycle because the "project cycle has proved to be
too weak a conceptual and operational framework for handling policy issues".
His policy cycle comprises:

". The formulation of development objectives.

2. The diagnosis of the policy constraints to the
achievement of the objectives.

3. The formulation of alternative packages of policy
changes which could relieve these constraints.

y, Agreement within government of a politically acceptable
package of policy reform 1including its broad time
phasing.

5. The formulation of the detalled measure which reflect
the politically acceptable program of policy change,
i.e., program development,

6. Implementation and monitoring of policy reform measures
including feedback to the formulation of subsequent
stages of policy reform.
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T. Evaluation of impact of policy changes on achievement
of obJectives and lessons for the tuture."

Hle describes obtaining nolitical commitment as the weakest link in the
policy cycle. "It is all too casy and all too common for situations to arise
in which politicians pronounce ill-formulated rhetorical objectives while
technocrats (particularly economists) work on detailed programs to implement
" such political pledges, but the two groups fail to get together sufficiently
ofteri to ensure that what is technically required is politically acceptable.
It 1s no use pursuing the detalled legialative, financial, institutional, etc.,
aspects of rpolicy reform until the broader implications of reform have been
accepted by the political leadership.”

Put simply economists and financial analysts are talking to each other
and not to the people with power.

A political analyais of irrigation would soon focus on the question of
corruption. The benericiaries of 1low offical water rates are often the
irrigation departuwent personnel who can tap the 'economic rents' being reaped
by farmers. Sometimes a complicated 'parallel' tax system involving engineers,
revenue personnel and politizians exist with interests that are favoured by the
present wunsatisfactory system (see Waile, 1982 and Jagannathan, 1986). These
issues are 3eldom faced frankly by national governments and the donor
comrrunity. Irrigation 1s becoming too important to agricultural development
for this issue of illicit payment to remain hidden and neglected.

Economists and financial analysts are also talking at too ethereal or
at too macro a level. Few really able technocrats appear to be prepared to
create the detailed administrative arrangements necessary to translate abstract
principles into operational policies. Some years ago, whilst acting as a
planning officer in an East African country, I found what I considered to be a
brilliant marginal cost pricing scheme for rural water supplies (see
Carruthers, 1972) rendered ineffective because I failed to recognise revenus
could not be collected by local Chiefs without account numbers, appropriate
forms and revenue books, safes to store money, Askari's to guard safes and so
forth. Here was a prime example of a failure to take account of transaction
costs and detailed administrative arrangements. -

Please (1985) makes the additlonal point that bureaucratic barriers
erxist because aspects of policy are split between different ministries each,
with i%ts own separate interest. Fragmentation of responsibility results in no
overall view and no authority for implementation. In the East African casé
cited previously the responsibility for implementation was split between tha
Ministries for Water Development, Agriculture, Treasury, Planning, Health,
Local Government amongst others. Policy was supposedly coordinated by an
Inter-Ministerial Committes but within a year the senior bureaucrats assigned
to it had been replaced by relatively powerless junior substitutes. Revenue
was never near budget estimates, but no effective action was taken.

Some few years later poor finance resulted in a need for project
rehabilitation, Although there should be no direct link between poor revenue
performance and inadequate O & M provision it is often found to occur,!!
Many aid donors find policy dialogue hard to define, defend and execute. 1In
particular inter-ministerial policy dialogue 1is very difficult to carry out.
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Aid donors prefer to deal with technocratic planning groups, usually from a
single ministry, who are often divorced from political power or real political
interest. Pleasc puts it this way

At best planning ministries are led and staffed by highly
aspected economists and technocrats who formulate programs
f policy reform in an impressive manner. But policy reform
aquires political acceptability based on the opportunity to
3e political muscle. It does not depend simply on logical
~gumentation. At wvorst planning ministeries are virtually
1 irrelevant part of the government machine which become
sre and more marginalised as their irrelevance to policy
iking becomes apparent to both the staff and others. At
ilmes it is almost as though they existed to keep external
snors happy and busy and to provide a pretence that
svernment is taking development and policy reform
ariously."

Wnat 1is clearly necessary to improve policy implementation is a
political commitment to an agreed programme and not just a technocratic
argument. Perhaps this means shifting the venue for meetings such as this from
FAO to UN New York and from water personnel such as ourslves to Finance
Ministers. We have perhaps the right agenda but the wrong participants and all
too often we are addressing the wrong audience. In any event I believe we
should shift concern with water charges and related covenants in aid agreements
from project level to sector policy dialogue.

A final comment on the political line. In some countries the public
secteor financial crisis has resulted in stringent cuts in public expenditure in
key areas such as education and health as well as agriculture. These cuts are
often agreed and in effect supervised by the aid community through structural
adjustment 1lending. If public services are to be improved and expanded
recurrent funding cannot come from further cuts or savings, nor where people
are poor or receiving bad services can it come from increased user fees. 1Ia
these circumstances it seems inescapable for aid donors who wish to promote a
particular sector, to provide medium or even long-term recurrent budget
support.12

1. ASSESSING SYSTEMS

A hierarchy of criteria including financial issues for determining
successful irrigation can be derived from a review of the available literature
and less accessible agency evaluations. Suggestions are set out in Table 1.
First and foremost irrigated agriculture has to be profitable to farmers.
Increasingly it seems likely that Government induced economic distorticns will
be reduced but they are unlikely ever to be eliminated.13 1In many situations
irrigation is becoming more profitable because of innovation in irrigation
itself and the complementary advances in agricultural technology. This will
continue with scientific progress. Not all irrigation projects are likely to
be profitable. In many arid zones a backlog of investment including
rehabilitation needs, 1land 1levelling and a lack of drainage is likely to
preclude profitable irrigation, 1In such circumstances major change to increase
farmer pay-back 1s 1likely to fail. This does not necessarily mean that the
project should be phased out. Irrigation might still be the least costly
development investment. Unprofitable schemes may be accepted for complex but
legitimate social and political reasons. In any event, the least-cost system
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of ensuring effective if not efficient irrigation of good and bad schemes is
likely to require profits for the farmers. Furthermore, waste will be
minimised if farmers have high value-in-use for irrigation water. It is high
value water not high cost water that prevents waste. ' Farmer profitablity
is thus the first criterion for success.

Table 1.
A HIERARCHY OF CRITERIA FOR
EFFICIENT AND EFFECTIVE IRRIGATION

1. Irrigated Agriculture is profitable to farmers
2. Irrigation systems are manageable

3. Finance for good 0 & M is available

y, Irrigation is adequate and reliable

5. If equity is a criterion charge farmers for irrigation.

Secondly irrigation systems have to be manageable. Some systems have
poor original design (e.g. no flood escape provision on main canals) and some
have such deteriorated facilities that they are to all practical purposes
unmanageable in some or all conditions. Some systems have important exogenous
constraints outside the control of managers such as unreliable electricity
supplies.

Sometimes the system is unmanageable for socio-political reasons. For
example political powers may preclude certain actions such as an even
distribution of water, the implementation of sanctions against offenders of
irrigation rules or even the raising of charges in 1line with inflation.
Sometimes ambiguity exists. In Jordan cut-off sactions were applied to
non-payers and payments Jumped to near 100 per cent but no incrcase in rates
were allowed for several years despite double digit inflation.

. The tnird criterion .s that adequate finance must be made available for
the operation and maintenance budget. This can come directly or indirectly
from farmers, from taxation or other Government sources and the provision must
be 1indexed and adequate to sustain realistic standards. Whilst financial
shortages are commonplace we should note that many engineering standards are
inappropriate to the resource endowment of the country concerned. Technical
rather than economic efficiency dominates engineering plans with designs that
appear to be drawn from, say, Californian rather than local experience. It is
important that irrigation departments recognise that given widespread poverty
and financial stringency all public institutions have to operate 1in below
technically optimum level. Irrigation advocates have to acknowledge that it is
not good public sector policy to create 'islands of excellence' at the cost of
the general good. In economic terms the trick is to obtain equi-marginal
returns to all investments within the economy.

It 1is imperative that any agreed financial flows are fully compensated
for inflation. The use of non-indexed budget allowarces are powerful but
harmful ways of achieving savings in public expenditure. In some circumstances
appropriate finance does not imply funding on historical levels. Many
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irrigation departuents have low productivity and excessive staffing levels.
Finanecial stringency has exacerbated the staff to other recurrent cost ratios.
In some departments overmanning is an obvious problem.

The fourth criterion relates to adequate and reliable irrigation.
Farmers in field visits stress this, particularly rehability. Under-investment
in a variety of ways (less ploughing, less weeding, less fertiliser etc.) i3
the ncrm when reliability tails.

The final criterion is the oft mentioned, seldom implemented one of
equity. My conclusion from studies of farm economic surveys and field
interviews is that irrigation farmers, though often poor, are seldom the
ultra-poor and therefore, on equity grounds some form of user charge and/or
some ways of encouraging greater farmer responsibility for management is highly
desirable. Engineers have to relinquish substantial managerial responsibility
to increasingly better educated groups of tarmers, and politicians have to back
up the detailed plans for user charges drawn up by administrators fully
sensitive to local culture, customs and mores and the opportunity costs of
failing to obtain revenue.

Given farmer profits, sound scheme design and management, good

operation and maintenance, an adequate and reliable irrigation supply should be
assumed. This could create the 'virtuous circle' shown below:

Profitable
/ agricuiture \

Adequate THE Good revenue
and reliable ' VIRTUOUS perforrance
irrigation CYCLE
N\\\\\\\\\\\\‘ Good
0 & M

Three comments are in order. First the cycle can be ground to a halt
by external influences. For example if weather is bad, fertilisers faill to
appear, food aid floods the market or one or morz of a myriad of factors
disturb farm profits then revenue will fall and disrupt the cycle. Second, the
eycle will not flow automatically and administrative aid may be needed to
ensure it works. For example, good revenue performance will not result in O &
M resources without administrative commitment. Third the cycle may work better
backwards. Profitable agriculture may manage to command adequate and reliable
irrigation and good 0O & M which in turn will give good revenue performance.
Those who argue for more farmer control will favour this view. Farmer managed
irrigation 1s becoming a slogan (to which I generally subscribe) given emphasis
by shortages of Government finance. Advocates have to acknowledge the
widaspread failure of farmers to construct on-farm works, to level fields, to
connect up to drains and so forth. Such experience needs detailed analysis
before the slogan becomes policy. Finally it may be worth repeating that
before and during rehabilitation would seem the best time to make detailed and
agreed plans with farmers to get this cycle rolling.
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FOOTNOTES

1.

In the case of labour the generally preferred alternative is leisure ir
remunerative work is not avajilable.

Rehabllitation projects may be the preferred form of finance where
temporary shortages of finance preclude maintenance. It 1is then
deferred maintenance. Rehabilitation may also be preferred if finance
is only available for rehabilitation e.g. from an aid donor with an
cffer of capital but no recurrent budget support and with
rehabilitation classed as capital and regular maintenance as recurrent
expenditure. Ald donor rules relating to recurrent budget support can
encourage rehabilitation.

The problem is exacerbated in Pakistan where Government 1s removing the
explieclt and implicit taxes on agriculture operating through export
duties and overvalued exchange rate and has also abolished the old land
revenue tax 1n favour of a religlous tax %to be used for social
purposes, ’

New developments in agronomy are creating technology that increases the
return to assumed water supplies. = The demand curve for water is
shifting to the right and becoming more inelastic.

This 1s not just a developing country problem. !'Pork-barrel politics!
in the American West have created highly subsidised rent seeking farmer
interests - see for example Gardner (1983).

Studies of the theory and practice of public utility pricing are
numerous. The earliest reference is Jules Dupuit, 'On the measurement
of wutility of public works', Annales des Ponts ec Chaussees ser. 2,
vol.8, 1844 (English translation in International Economic Papers 2,
London, 1952). Theoretical aspects of marginal cost pricing are
discussed widely and a classic survey article is Nancy Ruggles, 'Recent
developments in the theory of marginal ‘cost pricing', BReview of
Economic Ctudies, 17, pp.107-26, 1949-50. Most studies of application

to particular industries have been concerned with electricity; e.g., M.
Crew, 'Electriclty tariffs' in R. Turvey (ed.), Public Enterprise
(Penguin Books, London, 1968). For water supply the best article is by
J.J. Warford, 'Water requirements: the 1nvestment decision in the
water supply industry (with an appendix by W. Peters)’, Manchester

School, 34 (1966). There are a few examples of the application of the
general economic principles to the particular conditions of 1less
developed countries. One relevant study is Nasim Ansari, Economics of

Irrigation Rates - a Study in Punjab and Uttar Pradesh (Asia Publishing

House, London, 1968). A study relating to domestic water supply in a
developing country Is I.D. Carruthers, 'A new apporach to domestic
water rating', Eastern Africa Economic Review, 4, (2), 73-96 (December
1972).

The literature also has some simplistic advocacy of marginal cost
pricing. A recent example OECD (1985) suggests " The 'quantity of
water' notion covers, in fact, several commodities which can be priced
separately:



10.

11.

12.

13.

’

i) Total volume supplied in the year (measured for instance in cubie
meters);

1i) Maximum available flow (measured in litres per second);

111) Energy potential (measured by the pressure or by the altitude of
point of supply);

iv) Geographical location of supply (measured by the distance of
transportation);

v) Supply period and time (since water in peak hour, or in the hot

season is more costly);

vi) Water quality (which depena. 'pon a great number of parameters,
such as salinity, and upon the use of water, such as irrigation
or drinking).

A marginal cost, as well as an average cost, can be computed for each

of these commodities, and the pricing can be set up in accordance with

the results of these computations".

For a pescicide example see Repetto, 1985; and for a review of
fertiliser sgubsidies see Dalrymple, 1975. The World Banks World
Development Report 1986 1is a very strong attack on all ill-considered

subsidies and public sector distortions.

For example in UP in India groundwater irrigators have been able to
lobby successfully for subsidies on the grounds that canal irrigation
is subsidised. Their subsidy takes the form of cheap electricity
tariffs. The uptake of tubewell irrigation exceeds the capacity of
some local aquifers creating social costs (higher pumping) and the
excessive power consumption causes economic costs elsewhere in the
economy. R. Palmer-Jones - private communication.

This moral imperative explains the insistence in many countries that
water shall be free. No amount of external pontificating on
opportunity costs and the like will change their collective will. For
them 'get the prices right' in the case of water means it should be
free.

In the rural water example a senior Treasury official told me he
thought the rural water supply was premature and that poor revenue
performance was evidence of this. No support would be coming from him
for Treasury subsidies.

This 1is the conclusion of Kydd and Hewitt (1986) in relation to health
and education. For an irrigation example see Carruthers (1983. p.104)

Please note the relevant distortions are not Jjust those taxes and
subsidies on 4irrigation and irrigated crops. All distortions within
the economy make it impossible to be sure that any price 1s
appropriate. I have heard Indian irrigationists saying until urban
electricity, telephone, water supply and such services are economically
priced (all subsidies removed) irrigation shall not be subject to the
logic of efficiency pricing. This is an example of what economists
describe as ‘'the general problem of the second best' (see Killick
op.cit, pp.18-20):
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The somewhat puritanical notion that high prices rather than high value
prevents waste 1is still extant despite very little evidence to support
it. M.E. Jensen, MNational Programme Leader on Water Management and
Salinity, USDA wrote recently 'The efficiency with which water and need
is linked to its cost to the user or the value placed on water.. Water
as a primary resource needed for food production should not be provided
at 1little or no cost to agricultural users. Free or low cost water
leads to waste". M.E. Jensen (1985).
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EFFECT OF WATER CHAKXGES ON ECONOMIC AND TECHNICAL
EFFICIENCY OF IRRIGATION SYSTEM OPERATION AND CROP PRODUCTION

by

Allen leBaron, Resource Economist
Jack Keller, Irrigation Engineer
Utah State University

1. ASSUMPTIONS AND SUMMARY

Taxpayers are assumed to gauge efficient use of irrigation works omly in
terms of some broad desire for high output per unit of water applied to crops.
Any complementary desire to recover public funds invested in water devzlopment
projects or to cause farmer beneficiaries to bear the recurring costa of
operation and routine maintenance is not a focus of this paper.

Farmers are observed to use all the irrigation water they can lay their
hands on. This trait naturally leads to the thought that they would be more
conservative if they had to pay for access to the resource. As a <onsequence, &
belief has spread that in one form or anothar, and in various situations,
charging farmers for water will increase irrigaton water use efficiency.

Our conclusion is that this belief to a large extent is a myth:
manipulating water fees will have meaningful impact in reaching society's
productivity goal in only carefully defined settings.

It is possible that some persons who have contributed to the
literature on irrigation water pricing have an incomplete understanding of
important aspects of agronomic and hydraulic - efficiency. For example, assume
there are no charges.

a) If a farumer is short of water he will use what he receives as best he
can. A pricing system is not required in order to moke him "efficient".
In this situation, where water is the scavce resource, it is obvious
that a charge might very well reduce use, but whether the social result
would be positive would depend on whether the "saved"” water could be
used more beneficially somewhere else.

o) If a farmer has an excess supply of water, any amount not used by
plants, (i.e., "waste") will reappear in the local water basin
hydrograph and might be re-used elsewhere. All the production
potential, in a basin sense, might still be obtained per unit of
available water. If there is no other beneficjal use for runoff, it
makes little difference to society (on efficiency grounds) whether fees
are levied or not.

e) Whether or not water deliveries to a farmer's headgate can be measured
by the unit is immaterial to this argument.

Imposing unit water fees or some hybrid charging syscem might have a
dir- . .apact on Lreventing water from entering a "perimeter" or "unit command
area” if fees are imposed or increared. The physical layout of individual
systems within hydrologic banins will determine what the result will
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mean for society's goal of beneficial use. especially if water is in tight
supply.

d) If the farmers inside a project perimeter take less as a group, compared
to a frees supply, "saved" water will presumably be beneficially used
alsewhere; othasrwise, socisty would have no interest, on efficiency
grounds, in the portion excluded from the command area by the faes
levied. Over the long-run the fees, by themselves, will not have
contributed to any net gain in genersl beneficial usa ons way or
ano ther.

e) If the system in question includas some storage posgihilities, the
location of a beneficisl use alternative, in the shori-run, might be
holding in a reservoir. But this possi“ility does not mean that
volumairic or other pricing has accomplished anything by way of water
usg efficiency that could not have been achieved directly through
reservoir management. Indeed, in the long-run, all things normal, the
managers might have to let the reservoir spill, in which case the
analysis reverts to (d) or even (a) or (b).

The most firmly entrenched element of the whole irrigation efficiency/
fea myth is that unit charges will be effective in pumping situations.

f) This variant also might be incorrect. All that is certain is that the
fee can stop water entering the perimeter, i.e., keep it from coming out
of the wellhead. Once it is past this point, the situation is the same
as water passing through any metered tap: who knows what happans to it
and how beneficially it is used? This means that a society paying for
irrigation works (or granting and protecting competing water rights) is
not specifically concerued about what crosses a parimeter; it is
interested in what water crosses the root zone. Unless society can be
assured that the farmers' intentions for Tfield application are
transmitted 1:1 to running the pump, then economists' forecasts of
charging impacts must be somewhat imprecise.

g) A distinction must be made between the water entering a command area and
technical "efficiency" achieved by in-field applications. (This point
does not involve anything about conveyance losses.)

If our thinking is direascted to water entering a command area, but under
conditions where volumetric or hybrid measurements are not part of
whatever fre mechanisms are employed, what can be said?

h) Farmers pay some fees, but the water deliveries to ihe command area are
affected only by what the system managers and nature decide.

i) If a shorage of water is the result, then (a) applies.
3) If an excess of water appears, (b) applies.

The task of the main text is to work oui all of the above contentions in
considerable but not exhaustive detail. No claim is made, howasver, that paddy
irrigation fits into the entira argument.

The last msction of the papar, entitlad "Microeconomics of Field Irri-

gation," contains important additional results, pertaining at least to the case
of traditional upland crop irrigation settings, while assuming existence of a
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system of unit water charges.

k) It ia profitable for an upland crop faruer under gravity irrigation to
not be highly efficient with his water aupply, especially if we think of
an "exceas" supply in terms of moving toward maximizing crop output
relative to that supply. Precision irrigation by hand is extremely
costly in value of labor time, and farmers cannot do it, especially for
low value crops (data for wheat production in India's Maharashtra State
are utilized in an example).

1) It is also more profitable for a water-short farmer to not concentrate
his water on a small part of his land in order to try to obtain the
maximum output from the land/water combination. It is more profitable to
seek high output relative %o the constrained resource, water. This is
the condition that traditionally has come to mean maximizing economic
efficiency.

m) The agronomists' definition of "efficiency" applies in the excess water
situation and vice versa. Therefore, from a societal standpoint, and
the way economists think about scarcity, higher irrigetion water
benefits accrue to the economy if water is "stretched" inmide
perimeters. This stretching is accomplished by system managers, no
water charges of any kind are necessary to attain the beneficial use
resul ts.

n) A farmer has little or no incentive to invest in precision irrigation on
low value crops such as wheat. Thim is true for both the farmer with
excess supply and with short supply. The greater the uniformity of
water application potentially achievable by investment in improved
technique, the greater the likelihood that unit water charges
would affect intra-seasonal water use decisions. To repeat, efficiency
of non-precision irrigation practices can be improved only marginally by
unit water pricing.

In aum, if farmers are short of water they do not need water prices to
make them careful with its use in the field. If there is a surplus of water,
who cares about "efficiency"? Another argument is that sales by the unit might
somehow raduce head-end/tail-end tensions by making mors water available to
lands farthest removed from turnouts. The obvious way to handle these
diastribution problems is to manage the systems as designed.

The many difficult issues involved in poor project management are not
the primary focus of this paper, although they are not wholly ignored. The
assumption is that if water charges are levied, they are paid. Revenue goals may
be separated from efficiency goals. The tax 1incidence of collecting revenues
may be discussed without distinguishing between public or private aystems,
leaving to one side, as well, details of confusion, maldistribution and legal
contraventions.

2. IMPACT OF CHARGES UPON IRRIGATION RESOURCE UTILIZATION

The State may levy any tax or charge it chooses to recover conatruction
costs, 0&M costs (or both), or simply to obtain general revenue, or possibly to
achieve some desired impact on the level of resource use. The State has the
power to utilize any collected revenue as it sees fit. Just because a water
charge is collected for O0&M does not mean that the revenue will really be



- 29 -

dedicated to that purpose. Collections to secure general revenue, say from
users on private systems, might be handed over to a nation's hydraulic agency or
be treated as an offset to that agency's general and administrative budget.
However, collections made relative to retiring a construction loan probably will
be applied to reduce debt.

The level of water charges required to carry out selected purposes may
be quite removed from any mechanisms available for fee collection. In turn, the
range of operable collection mechanisms is governed by the physical
characteristics of the systems in question. Generally, not a lot of choice is
open.

From an 1individual farmer's viewpoint, whether a system is private or
public has virtually no effect on how he reacts to a tax. Moreover, insofar as
cash 1s involved, the individual farmer does not distinguish between fees for
operation and maintenance and fees for investment cost recovery. He merely
hopes that the collections will support smooth operation and good maintenance;
he may or may not have influence in bringing this result about.

2.1 Fees and cost curves (LeBaron,1984)

It is natural to imagine that imposing water charges may affect rate of
use of resources in the short-run. This is because any fee acts as a tax, and
the reaction to a tax muy be to reduce output (input). When collected or how
collected defines whether or not the tax shifts farmers' variable costs or
annual fixed costs. The textbook way to affect day-to-day production decisions
would be to levy some sort of excise on each unit of a product sold or upon each
unit of a variable factor utilized in production. A fee to acquire a permit to
do business, purchase a franchise, etc., is an overhead that may increase the
short-run fixed costs of doing business, but will have no affect upon the rate
of production.

In practice, it is unlikely that irrigation charges could get
incorporated into short run variable cost curves (there needs to be a volumetric
measuring system in place and possibly that the water releases can be
controlled). At the same time it is incorrect to imagine that "fixed costs"
might not have impacts upon seasonal water utilization--there is always sor-
moment in time when they are also variable. For example, payments made at the
start of the cropping season are going to have a different impact on water use
than if mcde after the season has passed.

2.2 Impact of method and timing of water charges collections

It is common for farmers to attempt to purchase or trade water when
their crops are dry. They may try to bribe the ditch rider to give them some
extra water or they may steal from their neighbors or complain about someone
else who is taking water out of turn. These tactics do not constitute a
charging mechanism, no matter how beneficial they may be as an intra-seasonal
water resource allocator. A4 typical charging system requires the farmers to pay
a flat amount per season depending upon the quantity of lend owned or uperated.
If furmers have learned from expeiience that they do not get equal treatment
from the system managers, they resist paying.

What follows is not meant to describe any exact situation. Every water
user is assumed to pay an assigned share of the charges (taxes). How does the
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form and timing of the levies affect the average farmer and the amount of water
entering his project? In the real world the irrigation Authority may act as the
tax collector, but that does not mean that the authority does not want to
deliver water--or ever reduce use by very much due to the charges.

2.2.1 Start of season

If the levy is made at the start of the irrigation season, and water can
be supplied to farmers on a flexible basis, the amount of revenue collected will
be a Tunction of the general price elasticity of demand for water by the group
before land preparation begins. Water demanded from any source will be cut back
by such charges, possibly by agreeing to shortened turns or through some other
adjustment. It is not unusual to have to make some sort of declaration about
upcoming water needs, before planting gets under way (based on proposed cropping
patterns, for example). Thus, it is poasible to obtain an allocative adjustment
from individual farmers or from the user group through a tax that will be
treated as a short-run fixed cost.

Once such an agrecment or decision has been made, an individual will be
happy to receive as many actual units of water during the growing season as
possible since payment has already been mede. Indeed, farmers have to live with
what they get, but they would be unhappy to not take delivery of the minimum
purchased.

These spaculations serve a purpose because we are forced to realize that
some questions would need to be answered about uses for the "unsold" water if
taxes were imposed or increased and the farmers reacted by cutting back average
water demand.

2.2.2 Middle of season

If the levy is somehow collected during the course of the growing
season, us units of water are delivered, there may be some general reduction in
use if farmers run short of cash or there is a lot of rain, or whatever. The
Authority might raise prices to cut consumption or lower them if marginal coats
warrant the nction. We might imagine that these individual "purchase" decisions
would cencel each other out (if the farmers who were willing to pay for more
water could obtain it), thereby ensuring that the net water flow into the system
would be unaffected. But why would such decisions cancel? There might be a
tendency for the majority of users to make the same lkind of decision at the same
time. Again, wheiher there is an alternative use for any "unsold" water,
"outside" the current user group could be an issue.

There might be run-of-the-river situations where for some reason less
than posaible diversion is occurring. It would be technically possible for
farmers to purchase "at will" within the irrigation season 1if diveraions are
increased. If some purchasers do not come forward, the water wastes or is used
by some other group downstream. This description suggests a scene where average
irrigation demand from within the project is low and it is conceivable that
lowering a charge would induce farmers to take more water. But, since
individuals cannot store much, it is unlikely that they will pay any amount if
they do not need it. So this is hardly realistic. It would be more usual for
engineers to push through all they can divert.
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In short, even the most camual analysis leads to the conclusion that if
intra-seanonal charges are expected to affect overall project use rates there
needs to be a mechanism to utilize any “water savings” that could posasibly be
supplied to additional farmers, plus recognition of a requirement that water
deliveries be capable of being switched on and off or shified here and there at
will. Probably a minimum requirement to achieve this amount of flexibility
would be for a system to at least have provision for atorage. In addition, a
secondary requirement probably would be existence of some sort of local "water
market"” that would "clear" the supplies that some farmers were unwilling to buy
in a particular rart of the season. These requirements are seldom sa’isfied,
although some systems in California, or Spain, France, and Murocco come to mind.

2.2.3 End of season

Suppose the tax is collected at the 2nd of the irrigation season, what
then? This timing of collections conforms with experience, but not much really
changes. In unusual sjtuations, as noted, an individual farmer might be able to
request water when he needs it during the season and, no doubt, some sort of
real or estimated volumetric delivery record would be kept so that he could be
billed accordingly at harvest time. As hinted above, it is possible that the
amount to be collected or the rate of charge would be known in advance of the
moment of collection, probably before the cropping season begins. Therefore,
farmers might make scme water use adjustments in contemplation of what the final
charges are likely to be. By the time harvest is in, & farmer will have
received whatever was delivered (or that he was able to get his hands on). If
no record has been kept and there has been no pre-seasonal dedication (that he
was held to), the farmer is controlled strictly by hew the system is operated
and how well it has been dssigned. He knows he will pay some fee basad upon
some average unit of reference.

2.2.4 Other considerations

Fees to recover construction and O&M costs of irrigation facilities can
be levied in any number of ways that have no connection with water deliveries,
or in amounts that have no connection with the cost of providing water. An easy
way to link irrigation water with fees is via the land area served. This is
fine if uctual water deliveries satisfy general crop needs or are stable and
proportional.

If an irrigation syatem is capable of reaponding to intra-ssasonal
variations in individual farmer demands, or certain farmers can obtain more than
their allotted share, a means nf tracking aciual volumes delivered is desirable.
Many tubewells and some specialized surface systems satiafy this requirement.
Individual farmers or even entire systems might use "excess" water, but at least
they would pay for it.

It is possible to imagine ways to collecl fees that might affect levels
of farmer use in other situations. Declarations about 4the amounts desired
during a season could be followed up through adjustments in ditch rider
routines. It is also ccnceivable (but improbable) that irrigation water levies
could cut down the amount of water entering a project. If fees are collected at
the end of the irrigation seasor and have not been influenced by farmers'
desires, then what happens during the season depends entirely upon how the
syatems are operated.
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A lot of utility may be obtained from ordinary system measuring devices
even if individual farmer deliveries cannot be tracked. A real benefit of
measuring canal flows is to help ensure that the seasonal quantity of water
available to the system is divided up among the commanded land units according
to system design, i.e., according to sizes of the various land parcels to be
served. Once even this level of equity is achieved, collecting according to
irrigation water units or land area amounts to about the same thing.

2.2.5 Orderly systems

Thus, the actual measurement units on which water charges are based or
collectad have little if any seasonal affect on farmers served by systems that
run more or lesa as designed. If the fees are reised, ali farmers are affected
on the same relative basis. Furthermore, there is no need to reduce average
water use by fee increases in a system running as designed because if "extra"
water is available from the source in a given season, and there is a use for it
eloewhere, the excess does not need to be turned into the system. If there is a
shortage of water, the managers will push through all they can. Only if there
were enough flexibility in the entire delivery system to accommodate intra-
seasonal requests for water, would volumetric measurements make a difference to
farmers' decisions. Otherwise, they simply do the best they can with whatever
is delivered.

2.2.6 Disorderly aystems

Apparently the important thing is whether thLe system being considered
operates in an orderly fashion. Aas is well known, many do not. (There are
various manifestations of disorier which, in this paper, are lumped together as
"head/»nd-“ail/end" [HE/TE] problem systems.) Probably a large share of
literaturs dealing with irrigation water pricing overlays an image of HE/TE
problen systems. Therefors, we have to ask, "What twist does a HE/TE situation
put into the conclusions reached so far?”

The basic contention runs about like this: it is probably a good idea
to have a system of water charges, and if it is based on a volumetric rather
than area measure, then farmers who take or use the most water for land unit
will pay above average and might cu® back. On the other hand, given existing
HE/TR relative utilization levels, 2olleciisns on an area basis do not get the
job done from either an efficiency or equity standp int. This sounds reasonable
at first glance because, within a project perimete., somehow any excess over
arop r.1uirements in one location would be made available for use in another.

Tnere might be a role for the use of volumetric measurement to achieve a
defined type of project efficiency, e.g., that it operate merre or less as
designed and solve what economists would term s distributional problem at the
same time. The reasoning says nothing about whether the tail-enders would be
willing to pay for the newly available water, and assumes, conversely, that
head-enders will not buy something they do not really need. All that is sought
is potential for equi-marginal production efficiency based on equi-marginal
water distribution within the perimeter. The idea, introduced above, that tax
collections might reduce the average amount of water entering the perimeter in
the first place, does not seam to be involved.

The way to reach distribution goals in disorderly systems is through
regulation and direct action. For the price of relinquishi.g water charges as
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an instrument for achiaving distributional "efficiency," we retain some freedom
for uaing them to pursue other goals that may be quite separate.

As a matter of fact, if an irrigation authority has +the power and the
skill to collect fees, it almost certainly has the power to g2t order into the
aystem and solve HE/TE problems directly through rationalized delivery patterna.
Once "order" is gotten into the aystem, earlier conclusions about collections
mechanisma apply. The number one rule for irrigation system management success
is to maintain order.

2.3 Apparent volumetric measurement and demand system exception

The main elements of a demand aystem have already been described:
physical ability of the ayatem *n reaprnd t2 inira-no~10nal mcoasured roguents.
Irrigators in a demand aystem are in a sai1tuation enalogous to housaholders in
cities who are supplied 2lectrizity or waier for home consumption by flipping a
awitch or turning on a tap. Two features are involved: a) usage is monitorad
in some fashion; and b) demand tends %o come in p2aks. Thua, capacity (stcrage
or source flow plus delivery) must be adequatc to service the peak loals--at all
other times the ayatam is underutilized.

Since the ayatzam ia responsive o farme~ demand, & change in price will
affect the volume of irrigation water utilized, as long as the deliveries can be
measured . Pumpsd aysatzma can be operaled on demand bui, as the discuasion
indicates, true demand gravity aystama are rare. Thay usunlly would require
atorage and probably praessurizatiosn aa wall. Otorage sllown water dzmnand to ba
aven more "peaky" berause users prafer to arrigata in daylight.

It 18 easy to 2onceive of off peak periods within a demand system s
operation, particulsrly 1f cropping 1s continunus, anl farmers could irrigate at
night. The periods immediutely before and «orier tpe main arrigation scason
could bz thougnt of in the spme way. Then, in irue demand asyatems, =ome useful
benefita might be had by lowering water prices at certain timen,

But it would require a very sophisticated gravity syatem to maka such
2onceptiona realities. At the =same twme menagerisl requirements zonceivably
might be reduced. This 1n bhecause anch ayatoma pgraatly lower some short-run
variable costs, a0 that within limits user s ad only pay for installation 1in
soma “equitable” manner end thon meiering usnes could be ignored. Prices might
not be neceasary.

This is not a airong arguneni in 1taelf; it saya aothing about pumpad
ayatemsa, which have relatively high variabtle couts, Neverthaleas, upon closer
inapeaction, demand aystems (including pumps; represent only partiol excepiions
to the idea tha' irripatisn charges have little affect on farmera' intra-
seasonal water use dzeisiona.  The justifications for this claim are develsped
in the last section of this paper.

3. EFFICIENCY GOALS

The word "efficiency” as utilized in nan irrigated agriculture coniext
has several meanings, few of which are formally equivalent. Although it is true
that some differences basically are rooted in the well known distinction between
"engineering” and "economic" efficiency, for the purposes of what follows a
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uumber of additional distinctions are spelled out in more deatail.

For example, it is clear that on-farm water appiication efficiency is
quite separate from whatever hydraulic efficiency is achieved in the conveyance
facilitiea. It is also clear that applicetion efficiency might be a good index
of social benefit: the higher the former the higher the latter (if few scarce
resources are engaged in water coaveyance. Lut a similar input/output
relationahip does not hold for conveyance efficiency beyond the idea that the
same amount of water obtained from the same source will serve more farmers if
the conveyance efficiency is high. In turn, the potential for high conveyance
efficiency says nothing about day-to-day utilization of the facilities, once in
place, and so on.

3.1 Efficient utilization of conveyance facjilities in the short-run

Marginal cost pricing is the touchstone for ascounomists' policy
pruscriptions involving the level of utilization of public resources. Where a
large fixed jinvestment is jinvolved the short-run social costs might be quits
low. In this section the argument is made that, although sunk costs are
involved in public irrigation facilities, lowering prices to MC will not affect
rates of utilization in sjtuations where the rule can be invoked, and that in
many other mituatjons, MC pricing cannot be invoked in the first place.

. The main lines of economic thought about efficient public resource
vtilization can be summarized as follows: a) the best situation would be to
utilize the resources at the level where the marginal benefits (marginal value
or revenue product) equals marginal social cost, thus maximizing the sum of
producers’ and conaumers' surpluses (See Figure 1); b) if the value of the
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Fig. 1 Efficient use level of public investments

(elastic nupply w/congestion)

marginal product is unclear, prices might be set at the level of marginal costs
associated with whatever level of usage materialiczes. Thus, prices would be
edjusted as coats move up or down. Either of these methods might not generate
revenues that would cover all investment cosats, so resort might be made to a
two-part tariff; and c) pricing on an average cost busis might be less
efficient, but coat recovery would be automatic.
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Optimum resource usage requires that supply of szrvice inputs(s) is
expandable or is adequate to equate marginal social benefits and costs. This is
the type of flexibility enjoyed by public tubewells, for example. Ignoring
possible physical limitations on aquifer capacity, these systems may be utiliczed
as suggested by the intersection of the functicns in Figure 1. This is because
the "output" of the well can be adjusted to obtain the marginal cost/benefit
equality. If there are %oo many wells relative to aquifer capacity,
restrictions equivalent to tolls may be impoaed.

The first consideration is the time period before eny resources are
committed to an investment. During this period, rink and potentiml payoffs are
evaluated, based upon expected selling prices of the expzcted production. In
the private sector, if all goes well, the investors will meet expenses, recover
capital along with interest, and maybe earn additional profits. Businessmen may
may be happy to roll their capital over into another round of investment. If
they are unlucky, they lose capital or go bankrup: and are driven out of the
industry. 0f course, if the next investment horizon appears brighter, a new
bateh of capital can be rounded up and the promoters may try agaia.

Public sector investments may also faill if hoped-for demand does not
materialize or if operating costs cannot be controlled or 1if prices are
deliberately set to confer subsidy on consumers. If costs are not covered,
constant decapitalization will take place, and this might be accompanied by a
fall-off in ability to offar services.

In the private sector, if planned-for demand does not materialize, the
firm does the best 1t can to c¢over variable costs and racover any portion of
fixed costs possible. Thu firm does this by accepting any unit prices above
average variable cost and produces whers price = marginal cost or, if it can
control selling price, managemen’ cula back osutput until the new marginal
rgyenue = marginal cost. In this manner 1t earns as much return on the fixed
investment poasible.

Managera of u public entity facing a slackening in demand muy nov view
their options n quite the awane wey. Although the entity tends to have manopoly
(prize sztiting) power, it would prefer o maintain ontpu:r as ihough there were
competitinn, 1.z. where me=nr (or ar=mc). Thias cholee 18 duz to the
relationship between sunk costs and asociety'sa aprortunity costs. unce resources
are fixed 1in place, the shori-iemm sociul costa of utilizing them arz low; the
more use tha hbetter, Uszr fees need only b2 high ornwen w2 rocover varaighlo
costs of day-to-day operution. In some extreme caases, even the variable costa
are very low ar nil; then the une of asuch fieilitices as railroad tunnels might
not vost sociaty anytning ouce they are commisted.  Sedting pricen asccordingly
woulld enceourage use ond inereas: sozial benotits.

Whoere individual use dzciaisna control "flow,” the low ¢oat or frez use
of a publac facilaty may :sreats congestion so great un %o lead o toitnl blockage
y & 3 g
(fmnx in Fig. 1). As individusl conta ris2 due %5 congostion, marginal social
¢ost risen even faster. The fres or low cost use policy has to be abandoned. A
apecial toll, equal to the difference between marginal and average sociasl cont
at peak use, may be wniroduced Lo limit passage (control waste of resources due

to congestion).

The conveyance facailities of surface irrigation sysiems are somewhat
like a footbradge or railroad tunnel: there is a maximum smount that can flow,
given the pipe or canal dimensions and the rate. The investment in the
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facilities, once put juto place, also reprosent sunk costs. But at this point
the resemblance ends. Unless the facilities are quite flexible, individual
farmers cannot directly add to flow rates; they cannot cause congestion in the
highway sense. There is no difference between average and marginal social costs
at capacity; there is no gap for a t0ll to close. Charges may be set to collect
revenues and their effect mighit ba to cause the facilities to run at less than
capacity. And if the charges are )ater reduced, the system might revert to tull
flow. Even if the costs of O%M wers to be zero, aud water charges were to be
removed entirely, the systems could not carry additional water, even though
" farmers presumably would be willing to take more.
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Fig.2 Theory of resource utiliztion in traditional

irrigation setting (iuelastic supply w/o congestion)

This situation is depicied in Figure 2. 'The marginal cost of operation
consists of what normally is termed O03M; however, it is the “operation"
component that is of most interest and maintenance may be ignored unless this
cost category is assumed to consist of regular, scheduled, recurring
ecxpenditures. Operating costs majnly consist of technicjana’ salaries and there
only is minor variance in the wage bill related to alterations in emounts of
water delivered from %ime to time. ‘hus, marginal O8M expenditures as defined
are level up to the set capacity (o-c) of the water delivery elements of the
system.

Various estimates have been made of the marginal value product of
irrigation water based on sample survey and oxperimental production fuunction
data. No known study also includes a description of the "shape" of the marginal
social) costs of utilizing the associated fixed investment. However, there are
separate studies that do make eocial costm eatimates that might be consul ted to
decide whether the marginal costs are rcasonably dapicted in Figure 2.

It may not be possible to bring marginal social benefits and costs
together by means of adjunting prices, due 1o capacity conatrainta in many
irrigation systema. (As drawn, the State could collect more and more revenue by
raising prices and vice versa if it wanted to cruate certain producer surplus
impacts.) To see what 1is going on in a high cost irrigation system or in a
"wrong crop” system, readers may wish to ahift the appropriate curve(s) up or
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down, bearing in mind that farmers also shoulder some "transaction" coests which
are not shown.

Suppase, for example, that the "costs" are above the expected benefits
at all levels of water delivery or only in the relevant range (MB-2, Fig. 2).
If MB-2 in Figure 2 is interpreted to include an allowance for average fixed
costs, we wouid be depicting an all too commcu situation in the real world of
expensive coustruction. Berafils are less than averauge costs in many newer
sitvations, in fact exceptioras are starting to be unusual. However, for this
discussion, all that need b2 asaumcd is that the benefits are below marginal
social costs {i.e., below *the level of 9&M). This is not an impossible
situetion, and it has scme aignificance i1n terms of our overall argument.
Obviously, if ability to pay is below the level of 0&M, *here will be
limitations on what farmera can corntribute to any form of coat recovery. For
the present dikcuasion, th: important point s that advocating marginal cost
pricing in such a situation would be meaningless, because it farmers had a
choice, they would not "consume" any of the water. In other words, in the B/C
situation depicted by MB-2 (Fig. 2), ability to pay i3 %he only cost recovery
criteriocu. Further derivations are left to the reader.

The remainder of this section simply fnllows what gJeems to be the

implicit assumption in most 'iterature on water charges, ramely that benefits
are above marginnsi cosats.

3.2 Classification of systems by source

irrigaticn water souwrces such as run-of-the-river, sprangs, bogs, seeps
and some drains, automatically put some inflexibility into syatem response to
farmer demznd for water. Intra-seasonal ceatrol and adjustment of deliveries to
the command areas are limited. I% 1s impossible to obtain more than the average
yields at the source unless the flow 3s temporarily uabove aversge or the
conveyence capacity of the facilities 14 generally less than water availability
at the asource. In these gystems you take what you can get. Often the source
muat be shared wiih some other right-noider.

Undergronnd and surface reservoirs/tanks atford contrni over deliveries
at least until the siorage gets ‘ow. The sloruace frature confors operational
flexibil:ly. Water will bhe released according to the systen management plan, or
according to some hainnce of need to carry over water to the next crop cycle,
spill excess runoff, or generate electricity, ete. The nanagement plan will
tend to require that fumeilivies run at design capacity during th: main
irrigation periads. A certain amount nf scheduling adjustment may be posaible,
Not &#11 tanks ard regervoirs have "surplus" to sell, even if some farmera would
pay for extra water.

Thus, whet has been termed flexibility dows not really mean ability to
be totelly responsaive to crop (farmer) needs, except vnder the most
sophisticated aystems. Tn fact, society obtaing the most benefit from its
investment in publiec irrigation systems if the fac:ilities can be operated on a
continunus flow baais. But such congruence of aupply delivery and farmers'
needs does no! exist in many upland or oven rice cropping sysuems--some are
totally shut down for major parts nf each year.

The very contrcl that :n possible in flexible systems--assured or stable
water releases--tends to make marginal cost pricing innpplicable, at least in
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the high season, because storage permits the facilities to run continuously or
stay on strict lateral rotation, and the flows cannot be increased by lowering
price to marginal social cost. In uncontrolled systems, some of the same
argument applies. When there is too much water (early in the ceason) the
managers will be diverting all that is possible (or all that farmers can use).
During the remainder of the year, there may be excess capacity in the delaivery
works, but lowering price will net bring forth more. Thus, marginal coet
pricing still might not be applicable.

There are certain unusual situations where this argument may be modified
(storage capacity appears excessive relative to the conveyance network). The
goz1al coat of making greater use of the storage is low, but adjusting prices or
water purchase contracts downward will not encourage more throughput 1if the
canala and ditches are running full. However, at the start or end of the
irrigation seascn, or possibly at night, 1t might make sengse to try to move gome
"excess storage” by some sort of off-peak pricing. {(The limitations to this
procedure have been brought out earlier.)

Society's direct investment in irrigation is represented mainly by
conveyance facilities, whereas the hoped-for benefits depend on farmers'
combining a lot of additional fixed and variable asgsets. Taerefore, it is not
very useful to think in conventional terms about the social opportunity costs of
utilizing public facilities. This conclusion algo affects how much weight to
put upon advocacy of marginal cost pricing. As a general operational "rule" for
establishing fee levels, marginal cost pricing is probably a misleading guide.

The general basis for this conclusion is immediately transparent:
according to the "law of sunk costs," water prices should be reduced to
gociety's marginal cost of short-run utilization of project features, whereas
charges need to be raised to reduce farmer “"waste"!

3.3 Efficiency of irrigation at the perimeter interface

This section covers how water charges can be related to a hydraulic
definition of efficiency of use. The fact that irrigation supply sources are
always separated Trom point of utilization by some distance no matter how short,
and that some provigion must be made at the command area entrance for bypass, or
overflow, means that the physical interface between the main conveyance features
and the interior of the irrigated perimeter requires special consideration.

"Hydraulic efficiency” refers to the notion that once water is brought
under some human control, gravity may be employed to push 1t from one place to
another. Wha* winds up in the drains of one project can be used again. And
what percolates into sn aquifer may raise a water table somewhere else (with
good or bad results) or recharge the river it was originally diverted from.

Maximum "hydraulic efficiency” means obtaining the most “"duty” from a
developed water resource. ‘Thus, efficient water use may salso imply something
about a global view of utilizing an irrigation supply source and possibly about
a whole banin or watershed; a single project or project command =rea viewpoint
18 toc narrow.

Already it has been noted that increasing project water prices tc users
mignt cause some overall reduction in water entering inte the command area if
the charges cannot be focused orn particular users. The residual amount will be
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available for use gomewhere else, or maybe it will simply flow into a lake or
the ocean.

3.3.1  Water charges in "excess" and "deficit" situsations at the perimeter

Private (non-pump) irrigation systems tend to be left alone by
officials, although this may be because they can be monitored at the source or
diversion easier than at the farm level. Probably the tendency 13 to collect
any required fees from private groups in as direct a fashion as possible; for
example, in the form of an annual lump assessment of some sort. In any case, as
we have geen, the collection method may or may not have important impacts upon
rates or methods of water use. The group may levy its own fees in addition.
This does not suggest that there might not be some adjustment of water supply
during the irrigation season. But the adjustments will come about as a group
management decision and have nothing to do with levies on individuals. Group
procedures and systems of conflict resolution may be relied upon to generate
whatever the private users are willing to accept as "efficient" or "fair."

Public systems are another matter. For example, those based on
tubewells might be somewhat special. Some operate about like individual pravate
sysgtems because the farmers can request water. Deliveries may be metered and
users charged for quantity taken. 1In others the user group may be asked to buy
diesel fuel if they want the pump to run or be asked to take up a collection for
spare parts when there 1s a breakdowzn. Thus, there is a kind of gelf-imposed
"efficient" use of water in such cases of farmer controlled ("demand-driven")
systems. It 1s the same as saying that only the smount desired will be
diverted. Supply adjustment is not a problem because the aquifer source is a
reservoir (unless it 1s "mined” by separate "pumpers"). Many pumped systems are
not in p:ipes, but are designed to operate just like any other open channe!l
system, and much of what has been cov:rod earlier applics.

As already unoted, in non-scphisticated, public grzvity systems, fee
collection may easily be adjusted to cut down overall water use at the command
area entrance (cut back diveraions). The charges may or may not affect intra-
seasonal water application rates by farmers. But why cut back diversions unless
there is ample supply and a demand for any residuals? Alsc, 1t 13 another
matter to try to use charges to s2lve water distridbution questions; only
specialized situations lend themselves to tracking individual deliveries. Thig
is an importunt problem aren thu! might better be nandled by direct action to
make members of water user groups follow the rules of project operation.

3.3.1.1 Bxcess supplies

In discuszsing efficiency 1n the context of traditional asystems, we
should recoynize thut even a well designed gravity/furrcw gystem will throw off
water which normully will be used elsewhers, outside the vroject command uran,
a8 supplemental supply or to irrigate dry land. The only wuay this will not
occur 13 1f the project 13 designed for high technoleogy in the firat place (and
no leaching 1 ruquxred), or 1f the known average nupply 23 stireiched to cover
"too large” of a preject perimeter.

Crops can only utilize gso much water. If the amount available 1o
"adequate” or "over-adequate," any excesa percolates to underground aquifers or
returns to the river aystem. As alrcudy mentionea, planners should take the
local water hydrograph into account and view achievemen:t of on-farm efficiency
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in global drainage-basin terms; their productivity conceras should not be
limited to the specific command area of interest. Water charges estimated for a
project might very well be imposed on beneficiaries outside the perimeter. (We
have already covered the possibility of "overuse" in one part cf the perimeter
relative to another.)

If more project-wide "efficient" irrigatiocn i1s introduced, by whatever
means, less water 1v diverted to fields. And, again, the resiaual, left in the
supply network, may be uscd elsewhere (immediately, relative to waiting for it
to appeer via aquifer movement or overland return). It 1g¢ also possible that
diversions are not reduced asnd more land inside ‘he command area i3 irrigated
with the same amouni of water f{and there is reduction in potential overland
return and irrigated land elsewhere}. Again,the available water 1s used.

Leaving aside the HE/TF problem systems, the most important potential
use of water charges to reduce averape project-wide water use will be in
situations whore land is {lat and waterlogging 1s a threat or 1s already
occurring. (There might be gome ccncurrent ahifts in fsrmers' production
decisions, especially usince sssocilated salinity problems also may be present.)
Whether the reducticn in water application due to charges would make possible
some shifts in supplies to new areas would depend on the specific water source
and its basin hydrograph.

3.3.1.2 Deficiy supplies

A common situntion is that irrigation syutema do not deliver "excess"
water. Deaigners and munagers tend to stretch osupplies and farmers feel that

they need add:iionul amcunts. Any time water is constraining, farmers are
eutomatically forced tn make an eff.ciency of weler-use decision (it may not
always be u wisze one. New technigues will be 1introduced to deal with

persistent shortuage 1t cost-effective m=2thods and market incentives are
available. In the very shovi-run they may reulize before a seascn starts that
water will be inadeqguate, Then they have to decide whether to leave some land
unplanted in order to concentrate expected water supplies on less space. Or
they may be well into a growing season betore some cholces have to be made. At
that point they have to decide whether to short all crops, concentrate on a cash
crop, or save a food crop and let the others go. 1In ull of these situations, in
orderly systems, efficicncy of water use 1g guaranteed by physical shortage.

Systems that are persistently short of water, however, operate under a
lot of "tension." here 19 srevt temptation tc steal water and disrupt whatever
pattern of operation has been devised. Thus, one of the side effects of
attempting to 1include as many families us posyintle inside the perimeter of a
planned command ares 3 ‘tne tendency for subsequent system operation to be

disorderly.

A systenm may be well designed :n the sense that an sttempt has teen made
to match the available supplies with the »xpected consumptive use demands of the
crops, and it may atiil experiencs ved yeurs. This is egpecially true for run-

of-the-river and other wnconirclled, anflexible asystems. Vitel off-season
precipitation may not materianlize and furmers w311l be faced with water
shorttalls during ensuing critical crop growing phases. Unlesa operating rules

for such contingencies are «onforced, ftenmion builds as the tuil-enders suffer.
In the western US4, suck suffering is wutomatis because "prior rights” holders
are supplied first in a dry yeer. Rut inside formaliuzed, public project
perimeters, designers und plauners do not lovk forward te such ingtitutionalized
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distribution effects. Probably they would prefer to spread the suffering. One
of the most important aspects of keeping systems orderly, therefore, is the
requirement to give even-handed treatment to all users, rich and poor alike.
Water user associations {or other allocating autliorities) have to be both strong
and fair.

In a water-short situation, existence of a system of water charges will
not affect efficiency of use one way or another in an orderly system (unless
they are set so high as to reduce diversions across the perimeter interface).
There is no "waste"” to control. If a system of charges is overlaid on top of
generally inadequate irrigation supplies, the goal can only be to collect
revenue.

3.3.2 Apparent demand system exception again

We now have in place enough background arguments to begin to make good
on our earlier claim that operating a demand system still may not te a guarantee
that farmers will be efficient water users under a regime of unit water charges.
At best, the combination is enly a partial guarantee.

This is because all the charge does is control the quantity that
crogses the "perimeter"--this can be the whole command ares as related tc the
average farmer or the boundary of an individual farmer's field. Increasing unit
costs will eventually reduce the guantity taken, but whether the reduced umount
is used "efficiently” in an agronomic or economic gsense is atill up to the
farmer. For example, the price charged tc a mod2rn housewife for domestic,
metered water supply may be increased or decreased, but there 1is no actual
control over what physical use is made of the decr=ased or increased water
purchases--they may go straight down the drains, into stomachs, or onto lawns.

At this point we do not have to be concerned with excess delivery
situations. Presumably any excess would have no social value or supplies would
be managed better.

Even in & tight supply setting, what a farmer doea with the actual units
of water purchased is not directly linked to the higher unit charges. Indeed,
increasing water costs will only make the individun) farmer more efficiont under
particular conditiong that are governed by physical relationships underlying the
way plants utilize water and the costs of doing precision irrigation. Again,
this is why paddy rice cultivation is n specisl case that is not adequately
covered by these comments.

It 1s the task of the next section te spell out the detasls of these
interactions. Once that has been done, we will have shown via thres separate
chains of reasoning that manipulating irrigation water charges in traditional
upland cropping situations (including uni‘ enarging mechanisms) will have little
or no effect on farmer intra-seasonal utailization decisions.

3.4 Microeconomics of field irrigation

It is very difficult to do a good job of furrow and basin irriguation by
traditional methods. Agronomically efficient irrigation is expensive in time,
effort and money. A rational farmer will substitute water for labor every time
he has the chance and will possibly profit in the process. Yet, 1if planners
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overlook these application costs, farmers seem to waste water in an uneconomic
and irrational manner.

Probably the single biggest boost to irrigated yields is high uniformity
of water application. This is what sprinkling and other improved technology i
mostly about. (The casual observer may think that the important goal of these
devices is to save water, but that is secondary.)

In traditional surface systems, the only way to get uniformity is to
have level fields and basins. A really high degree of uniformity requires
precision leveling that is impossible to obtain by hand or animal methods. The
harder a farmer works to attain uniformity, the greater the amount of total
investment or the more costly on-farm water manggement becomes. An average 2.5
cm cut across a single hectare amounts to 125 m” of earth to be eshifted. This
explains why rice seems to be the single crop that farmers know how irrigate--
the standing water covers up surface irregularities that even very careful paddy
preparation cannot eliminate.

A farmer has no other option than to do some minimum amount of leveling
if he wants to irrigate at all. Each year a farmer may devote the energy and
money to do a latt.e more leveling, plus he always has to touch up deterioration
from the year before, rebuilding bunds and so forth. After that, if he aims for
efficient water use, two choices are open: he can either run up and down each
furrow or basin during his irrigation turns, "cutting" the water through all the
high spots, or he can invest in more serious hand, bullock, or machine leveling
or alternate application technique.
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Fig. 3 Hypothetical practical upper limits (o) on seasonal
water handling costs for upland crops in traditional
gravity system--no special leveling investment
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3.4.1 No special leveling

Figure 3 shows the hypothetical costs at the farm level in a traditional
furrow irrigation scene. The costs are the total sums that would be required to
support or handle various amounts of available irrigation season water. A unit
water supply (UWS) = 1.0 defines a situation where the ratio of available water
applied (AW) to the amount necessary to maximize production (AW,ay) is exactly
adequate to support a ratio ETa/ETm = 1.0, the evapotranspiration condition that
must be met at maximum output of a crop. A 1:1 relationship between the ratios
requires a laboratory or experimental setting. In the real world, lack of
uniformity of water application increases the AW requirement in order to
compensate. If the highest field efficiency possible in a traditional gravity
surface system is 67 percent, the ratio AW/AWmax must be about 1.5 in order for
ET, /ETm = 1.0. In Figure 3 maximum production would therefore take place at
unit water supply (UWS) = 1.5. (See Annex A for further explanation of these
relationships.

Actually, a traditional furrow method farmer cannot operate at UWS = 1.5
due to the tremendous intra-seasonal water handling costs that would be
involved. Therefore, intra-seasonal irrigation management costs are
discontinuous either side of UWS = 1,5, Even if he were supplied exactly a unit
water supply of 1.5, he could not obtain maximum production. He would operate
to the left, at a lower UWS value. If he is supplied & UWS > 1.5, he will
operate to the right. 1In either case, his field efficiency probably will not
reach even 50 percent.

If a farmer chooses not to invest in leveling he incurs an annual cost
for irrigating his fields that is a function of how hard he tries to be
efficient with the water delivered to him. The seasonal irrigation cost the
farmer must bear is mainly composed of labor effort, althcugh some amount of
"0&M" 1s involved (hoes, dam materials, and calls from associates upon his
energy or resources to help to maintain the general conveyance network, etc.).
The "dashed" segments of his labor cost curve (Figure 3) indicate that he can
only go so far in achieving high water application efficiency in any given
season. By spending some additional money on tools and dams, however, he might
be able to manage 0&M where UWS = 1.5, Therefore, we show that function as
continuous, but with a hump. b

0&M coats rise with any attempt to be more efficient because more tools
and materials are nceded by the additional laborers required to manage precision
water application. Where water management is less important, i.c. ¢ the right
of UWS = 1.5, these costs fall. The shape ~7 the discuniiruous labor ccsi curve
has already been partially explained. The remainder is straightforward: left
of UWS = 1.5, a farmer has less and less water and reasons that he can put it in
any easy location with about the same effect. Moving to the right of 1.5, he
has more and more water and less and less need to manage every drop.

Of course if he has enough confidence in the future of his "water
right,” he might decide to make a big investment in leveling, and subseguently
he would be able to operate closer to 1.0 and raise his agronomic efficiency
above 50 percent. A good market for a specialty crop may call forth somes extra
intra-seasonal watering effort. A farmer can employ hand tools to create "dead
level” basins if he makes them small enough, say 2m x 2m, but part of the
agronomic efficiency he gains in leveling he looses in the soil that goes out of
production because it is tied up in all the checkerboard bunds. In addition,
his intra-seasonal water handling costs are still tremendous.
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In Figure 4 hypothetical net crop return (excluding the on-farm costs
of water handling) has been introduced. The cost and returns data are similar
to the example shown in Annex B, where calculations are msde for wheat
production in Maharashtra State, India.

The gross profit curve is revenue less crop production costs, but
excluding the field costs of irrigating. Net profit is the difference between
the gross profit and total water handling costs (T.). The underlying production
functicn decreases to the right of UWS = 1.5 due to waterlogging and is pulled
down more sharply by increasing salinity. Troduction costs do not fall
proportionately in this process, so that the net return (less irrigating costs)
falls even faster, (see Annex B, ¥Figures B.2, B.3, B.S).

Suppose a per unit water levy is made. This 1s indicated by the ray (W)
from the origin in Figure 4. The sum of thaz computed seasonal 0&M, labor and
water costs is shown as the highest dotted curve (TC). The labor costs shown
(L) only take into account the average effort and energy and number of
irriga.ion pericds necessary to apply various volumes cf water at some
relatively low level of uniformity, a level that could be expected when raising
wheat. Although not shown, it must be assumed that gome amount of sunk leveling
costs have been incurred, otherwise little or no irraigation would be possible
for ony conceivable water supply level. These costs could be estimated in a
real situution. Certnain aspects of labor costs probably cannot even be
estimated hecause little or no information 1s available anout the special effort
and extreme labor costs that would be necessary to "spread" the water in a

precision manner in order %o operate near UWS = 1.5. (See Appendix C for
1acugsion of the effort necesvary to manage micro-size, dead-level basins).
“heretore, the ~ctual necessary costs that would be incurred to operate in the
region of UWS = 1.5 are unknown. However, they would “peak” at UWS = 1.5, as
noted 1n the figure. The highest attainable profits are therefore on either
side of UWS = 1.5.

3.4.1.1 Erceas supplies

Ignoring the unattainable area, we see by inspection that, without water
charges, profit near UWS = 2.0 1s greater than at 1.0. Farmers with adequate
water may therefore opt to operate in the region where UWS > 1.5. When water
charges are included, protits ure reduced, but not by enough to cause the farmer
Lo give up "wasting” water. That is, he will purchas=2 a relatively large amount
of water given that the same output could be physically obtained with & lesser
amount at UWS = 1.5. The decision to continue to operate at UWS > 1.5 is
governed by prefitubility. Allowance for unit water charges greater than those
shown zn Figure 4 would cut profits and eventually force the farmer to “flip"
clear across the unatiainable production region, into the zone U¥S < 1.5. Once
that happens he 4ill purchase a "far smaller" quantity of water, even though
output and overall profits may not have been reduced very mucn at all.

Volumetric charges, therefore, can criuse some reduction in andividual
weter use in the supply zone UWS > 1.5 and, given high enough user fees, the
cha~ges can force tarm operators to skip to the relatively water deficient zone.
But tne charges may not help scciety reach the objective of maximizing agronomic
output because it is not profituble for the farmer to reverse out of Stage III
of his production functien until unt:l charges reach a level that would put him
short ot where Stage IT ends. {Note that as long as water is not a physically
scarce commndity, the gocial optimum {relative to society's sunk costa] is to
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seasonal water handling costs shown--traditional furrow
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produce where individual farmer output iz maximized, riere is no necessary
distinction on the underlying production function between agronomic and economic
efficiency).

It is possible that the farmer will make more money (or minimize his
losses) on either side of UWS = 1.5. In fact the farmer has little choice in
the matter. To repeat, he cannot operate at 1.5 even if that is the supplied
amount, gratis, no matter how hard he tries. This means water 1is “wasted" in
some cases., Remember, however, that although our attention is on excess supplies
it is still possible to imagine that this "waste" is utilized elsewhere, or
could be.

Figure 5 illustrates the net profit potentianl for the hypothetical
example. These data reflect hand conditions with some allowance for the extra
labor costs to attain somewhat better efficiency in irrigation water utilization
on a rough crop, such as wheat. Even if a more valuable crop were to be
involved, when account is taken of the additional costs that would be incurred
to do precision water management during irrigation turns, the transition between
Stage 2 and 3 of his production function will not be of interest to a
traditional upland crop irrigation farmer.

3.4.1.2 Deficit supplies

We have argued that water fees are not necessary when farmers are
already operating in the UWS zone < 1.5. Nevertheless it is instructive to
think through what imposition of a uniu charge system would accomplish in a
water deficit situation. 1In terms of Figure 4, if the ray is rotated counter
clockwise (fees go up), the water users almost certainly will be pushed further
left with each higher fee increment. If the starting point is close to
"UWS=1.5", the movement might increase efficiency of resource use if the effect
of the fees is not to move farmers too low on their production functions. This
is the only traditional low field efficiency situation where unit charges might
produce clear-cut production benefits. This is because in a deficit situation it
is natural to think that any water "not purchased” by project farmers would be
certain to be used somewhere else.

On the other hand, if the initial starting point is already at a
critical UWS position relative to the underlying production function, increasing
fees will push production below the economic efficient level and total output
will fall.

Until this point size of the command area has been treated as the
constraining factor. In many irrigation situations there is not really enough
water for the land that is supposed to receive it. Then land may be varied to
optimize the value of the fixed factor, water. There is no need for unit water
pricing in a situation where th: farmer 1is constrained to operate in the UWS
zone < 1.5. i

In the real world a farmer that is short of water in the middle of an
irrigation season will put critical supplies on the crop he most wants to save.
At the beginning of the season, however, he has a different decision to make if
he thinks he will have even less than normally tight supplies. Should the water
he expects to receive be concentrated on a smaller area, or should it be spread
out? The general answer is well known, if we assume he wants the most return
per unit of water. He will stay low on the “production function"; according
to the equi-marginal rule, he will equate the returns from each unit as
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necessary. This means he will spread the water, unless experience has taught
him that intra-seasonal shifts and alterations in what actually gets delivered
requires that he start off with a certain amount of water concentration as the
basis for his cultivation plan.
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Fig. 6 Effect on net profit/ha by varying cropped area

when expected UWS fixed @ 0.5--Maharashtra example

The upper curve in Figure 6 is based on the profit information implied
in Annex B, Figure B.2. This involves data similar to that shown in Pigure 5.
Suppose a farmer operates 1.0 ha of land and expects a fixed water supply
equivalent to UWS = 0.5 per ha of land. In other words he has a deticit supply
relative to the available land area.

If the farmer applies the water at that proportion, the net return per
ha (ignoring water charges) is $325 (see calculalions in Annex C Table c.1). If
he decides ¢o concentrate the area of water application until the UWS is
equivalent to 2.5, he would only need 20 percent ¢f his land. At that UWS value
net profit per ha is about $404. Thus, one fifth of this is 381 per ha. Again,
we assume that the region either side of UWS = 1.5 i3 unattainable. The greater
the effort, to be efficient, the lower the profit. The value marked by the
diamond symbol is a representation of the hypothetical profit if he could in
fact operate at 1.5.

The lower curve in Figure 6 illustrates the same range of water
spreading choices except that the underlying data allow for the long-run average
variable cost that could be expected with some additional investment in better
technology (bullock/tractor leveling). (Profit estimates arc taken from Annex
Figure B.3, where it 13 assumed that the investment will 1increase efficiency
closer to 67 percent, i.e., UKS = 1.5 is still optimum for maximum f oduction,
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given the technique.) Depending on the scale of the proposed better leveling
investment, the area near UWS = {.5 may or may not be attainable, or even
desirable, for profitability. The fact that profits in the region near UWS={.5
is more profitable than that symbolized by the diamond symbol is irrelevant
since the farmer will not concentrate his expected fixed water supply.
obviously the relative locations of the curves uust be reversed or the farmer
will not ainvest. Whether the potential incremental increase in profits is
really negative, as indicated by the available Maharashtra data is not clear
because, as mentioned, no allowance hus been made for sunk costs that underlie
the current situation.

3.4.2 Investment in machine leveling and other techniques

A farmer only has two options for reducing the labor coats of doing
efficient on-farm irrigation: he has to make an investment in either 1land
leveling or in different technology.

We have seen that in a traditional agriculture deficit water situaticn
it might not be profitable for a farmer to invest in achieving higher water
application uniformity (on a larger share of his land). However, this result
depends on the specifics of the available technical options and their
benefit/cost ratios. Experience in North America has shown that the combination
of being able to utilize the same amount of water on more land, or less water
more effectively, has made investment attractive, either by means of switching
techniques (sprinklers) or, nowadays, via laser leveling.

If a farmer expects a low unit water supply (say, 0.5) he will not
invest anything. With assurance of somewhat more water he may be willing to
consider an investment in leveling if the expectation can be matched with sonme
appropriate technique. As the expected unit water supply moves toward 1.5, 1.4,
1.3 or 1.0, he has to invest more and more in one or another technique to make
use of the associated optimum amount. For example, if the available UWS 1is
neve. expected to rise above 1.0 for his total land area, he will not devote the
human and animal energy to level all of it, because he knows that he will need
at least UWS = 1.% for that technique.

Figure 7 shows the hypothetical investment in land leveling required to
operate within a range of a given unit water supply. The small circles represent
the initial investment cost of leveling in each case. In general, only the UWS
zone < 1.5 is of much interest. This is because if water is not "priced” and
farmers are operating in the exceass water zone (UWS 2.0, say), they will not
have much incentive (and possibly no social need) to invest private resources
that would compliment society's sunk costs.

In the disgram, we imagine that investment (A) in crude leveling using
hand methods will only be able to tring the individual farmer as close to
U¥S=1.5 as 1.0 (2.0). A greater investment (B), involving combinations of
bullocks/tractors and scrapers, moves a farmer in the direction of {.5, only now
his target may be UWS = 1.4 because, as explained in Annex A, the coefficient of
unitormity linking the experimental production function to the field production
funcvion is different for each leveling or other water application technique.
For example, this link brings the desired UWS ratio associated with laser
levelire to about 1.15. Of course, intra-seasonal labor and other costs are
still s factor, even if technique changes. Thus, the investment in
animal/iractor leveling still will not permit subsequent water management right
at UWS = 1.4, The farmer only will be able to get relatively closer to 1.4 than
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Fig. 7 Hypothetical upper limit on expenditures to strive to
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he could to 1.5 . 1In other words, the "unattainable" production area shrinks
according to level of investment, so that in the case of sprinklers, it might be
possible, in terms of 0&M and labor costs, to operate virtually at the
associated optimum UWS (say, 1.25). The same would be true for laser leveling.

The locus of agronomically optimum unit water supplies has been drawn to
move from approximately 1.5 to 1.0, according to irrigation technique employed.
This shows the relationship between technique and relative water requirement to
achieve exactly the same maximum crop output. Annex A contains a discription of
how the various production functions are estimated. Possibly the cost rankings
are not represented very well, because we know that some intra-seasonal water
handling and management costs must also be borne by a farmer. Generally,
however, these additional costs are inversely related to the caliber of leveling
technique: they are higher for hand leveling, less for tractor/scraper, and
least for lager. (Sprinklers can be quite expensive to manage.)} In fact, it is
interesting to speculate that it would be cheaper to get close to the uniformity
required at 1.0 by laser leveling, than by any amount of other effort and
expense involving leveling.

3.4.2.1 Pre investment long-run variable costs

Figure 8 shows the expected long-run average cost prior to investment in
leveling with bullocks/tractor and scraper. Data for wheat production 1n
Maharushtra State in India are plotted in this figure. Short-run (intre-
seasonal) 0&M, labor, water charge and groas profit curves are shown. In this
exanple, at the time of planning the investment, a water charge does not exist.
A description of the data sources and computations are given in Annex B.

The diagram 1llustrates a data set arranged so that it could be used to
decide between investing in bullock or tractor leveling. As mentioned, the
expected UWS level or knowledge of 1ts availability at a price will have an



influenca on the Yinal investment decisioa. Hsre we only assume that to besin
with the tammer predicts long-run variabls casts for various levela of UWS.
Allowance for a unit water charge can be brought in latar.

The key function is the estimate of the amounts of necessary fixed
investment required according to various levels of UWS. In order to opzrate
closer o UWS = 1.5 subsequent to the investment, it is necessary o move ug
from bullock to tractor (Af). Of course, if water is free at the time the
investment planning is an motion, there would be little need to invest as much
if the levels of UWS can be expoctad to be higher than 2.0. Thus, the long-run
fixed cost function would have a hump as shown. (Compare the dotted line
linking points A and B in Figure 7--tractor/bullock are the only technigues ix
the figure that can be s¢ linked.)

A watar charge can be representad by a ray from the origin (W). The sum
of the expected long-run average cost components are shown without and with
water charges (T and Tc). The resulis of subtracting T and Te from the gross
profits function in Figure 8 indicate the expected long-run profits from the
various scales of investment.

The wheat data suggest that if bullock/tractor invesiment were o be
made, it would be mors profitable to stay away from the most agronomically
efficient water use =zone. However, in this data, the level of information
av-~ilable is not sensitive enough to distinguish any particular profit poini--a
wide range of UWS values (if thay were all attainable) would generate about the
game seasonal profits.

An element missing in the wheat data are estimates of labor "saving" in
water handling that might be achieved by moving wsell up the technology ladder.
Fer example, plotting the projected annualized cost of a set of invesiments in
various leveling technologies, along with the expected saparate profits
functions and labor costs, would result in more definitive long-run variable
cost and return curves for investment planning.

A ready it is clear that we have a few prcblems: farmers are not going
to go through the misery of making this type of investment decision, unless %he
riska are low; too much shaky information is involved.

Nevertheless, if all works out as planned, a farmer would operaie ait the
unit water supply he programmed into his investment decision. "excess" water
will not be used in any year if he thinks production might be adversely
affectad. If planned for water supplies do not materialize in a given year, he
prasumably will buy as much water as possible.

5.4.2.2 Post investment short-run costs

Once an investment has been made, the farmer must live with the aunk
costs or overheads he has created. All might not work out as planned. Crop
prices may change for better or worse, or his cost structure may change. Qur
intersst, for prasen* purposes, is in the farmer's response %o imposiiion or
increase in unit water fees.

If a farmer invests, presumably he will turn back any future waier
deliveries that bring UWS very much above the optimum associated with the he has
chosen. Or, if he must pay, he will refuse %o buy more water than he needs.
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Fig. 8 Investment planning information for bullock/tractor
leveling wheat land: Maharashtra example
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Due to this presumption, if a farmer invests, the short run labor cost
curves will be as shown in Figure 9. That is, they will not exist in the excess
UWS zone during normal supply ysars, and if sometimes there is extira water,
labor costs will not be affected because the extra water will not be utilized.
Annual farm O&M coat curves will be some function of the leveling method chosen,
and might still have a "hump." Annual fixed costs of the investmen:t chosen will
of course be some horizontal constunt cost value line (disconiinuous in the
regions of individual agronomic optimum), and will have no impact upon short-
run water utilization decisions. Although not included, a unit water fae may be
imagined. The functions are not shown in any particular hierarchy. Thus,
except for the sums of money involved and the target UWS levels, there is no
distiaction between a particular leveling expenditure, installing sprinklers, or
investing in some other more uniform application technology.

“
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Fig. 9 Generalized post investment short-run labor costs for

field irrigation in average season

The 2lements of the preceding argument are combined with a "gross"
profit function (similar to Figure 4.) in Figure 10. This diagram is meant to
represent the short-run costs and revenues following an investment in a
technology such as sprinklers or laser leveling, both of which support fam
oparation close to the optimum UWS associated with %he techniques. The short-
run cost curves are more or less continuous. If water charges are increased at
a time when a farmer is opsrating anywhere in the whole zone where UNS > thean
the amount required for an agronomic optimum for his chosen technique, he will
be pushed toward greater efficiency in water usa. How far towards the optimum
he will go dapends on the technology level chosen during the investmen: process
(certain leveling methods may still leave a considerable "gap" on either side of
of his UWS optimum). With laser and sprinkler technologies, for all practical
purposes the farmer will be able to operate at the agronomic optimum, if it is
profitable.

The farmer will have a shori-run average fired cost that is conatant
relative to UWS. In the whole zone where UWS = greater than his targat UWS,
important variable costs will also be more or less constant. If the unit water
charges ratsz (W) is increased, the farmer will usa less waler. If {288 are
raisad enough, utilization will con%inua to fall.
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Fig. 10 Main econoomic variables in the short-run:

high tecnology irrigation investment

A general rule of thumb is that the more advanced the technique, the
tha smaller an "unattainable" operating zone and, therafore, the greater the
potential for affecting farm management decisions via unit water charges. This
is a resultl opposite that for lower technique levels.

3.4.3 Summary of field irrigation analysis

This mini-analysis supports the conclusions in earlier sectiona of this
paper. In tight water situations fammers will be efficient in the sense that
they will no% waste water. This is automatic and no water fazes are necessary to
bring the result about. However, to say that they will not waste, does not
imply that they will try to operaite (in a planning sense) as close to UKS = 1.5
(approximately the agronomic optimum for traditional gravity, furrow systems) as
possible. It will not be profitable to do so. The only way that investment
will be made in more efficient water handling methods is if the prospective
annual labor savings and some intra-seasonal supply flexibility can be gained.
No farmer is going to level up land he does not have water for--but something
like sprinklers might have a place.

If the farmers' UWS values are > 1.5, thay are pushed into the situation
of maximizing raturns tn land as a fixed factor. Given excess waser, in
traditional furrow agriculture a farmer has little incantive to inveat in
afficient water handling methods. In the opposite casa, if water supplies are
tight, an axample of actual data suggest that, in the India wheat case, the
inveatment would not be made. ~In any event, the decision is complex and would
require definitive data before any farmer would take a chance.
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In the short-run, even if water charges are levied on a unit hasis, ths
farmer will noi move closer to an afficiant. irrigation position than his profit
picture supports--he will hold at his best option and "eat the tax.” If the
unit fees are made high enough, a farmer will be driven out of the "excess”
zone, and be forced to operate in the "deficit" zone. Sociaty may or may not
obtain productivity gains in the process; there is no clear-cut rule. All that
seems clear is that the famers' profit potentials and society's dasire for crop
output may not be in harmony.

If investment in better water handling is made, but the technique chosen
is one that »8till restricts operation from being close to the optimum UWS,
shifting watar charges will have some direct utilization effects as just
described. Only if the traditional fammer is able to invest in a high level
technique will it be possible to operate at the optimum UWS level. In this case,
alterations in a unit water charge would have a much batter potential to bring
desire for high output into harmony with farmars' profit goal. Therefore any
scope for achieving "efficiancy" benefits via unit water charges sems rather
limited, even if a mechanism existed for imposing them.

4, ANNEXES

4.A Actual evapotranspiration and maximum yields
(fol. Hargreaves & Samai)

In an input-output sense, neither conveyance facilities nor plants are
100% efficient. However, it is possible to speak of 100% water application
efficiency if what is supplied to the plant equals transpiracion. In practice
this value is rarely achieved at the field level because of the expense. There
is a difference between potential plant yield and actual yield (Ya)‘ Potential
or maximum yield (Ym)is a function of available energy and can be estimated as a
linear function of Class A pan evaporation from a station inside an irrigated
field. Pan evaporation is determined principally by air and solar radiation.
Actual yields are influenced by fertilization, density and soil moisture
availability. There is & similar relationship between evapotranspiration
possible (ETm) and what plants actually achieve (ET,).

Various models have been developed linking crop production to
evapotranspiration. For example, the the relation of actual to potential yield
can be written:

Y ET
a a
(1= =2) = k(1 - -0, (1)
Y, ET,
where k= a yield response factor that relates the decline in Y, to the unit
decreasg in ET,.

Therefore in order to move the ratio Ya/Ym towards unity, ET, must be
moved to equal ET,,. The amount of irrigation necessary to achieve this equality
is dependent on the efficiency and uniformity of water application availablie as
precipitation plus other factors. As water application is adjusted to push ETa
- intc “he range for liigh yields, it becomes increasingly difficult to maintain
hig~ e'ficiencies. [Ibid, p.3451
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This discussion is related to the notion of Unit Water Supply as used in
the main text as follows: Unit water supply (UWS) is the ratio of total water
supplied at the field gate to the net amount of irrigation water required to

produce Ymax, i.e.

Depth of irrigation water at field gate

Uws = '
ETmax - R

where R = effective rain + antecedent stored soil moisture.

4.8 Interplay of technical and economic factors in traditional
farmers' on-farm water management decisions (fol. Keller, et al.)

Water application techniques other than furrow irrigation would have
higher peak efficiencies. As a consequence the basic production function, when
combined with exactly the same economic information about unit selling prices
and production costs per unit would result in a different gross benefits curve.
Annex Figure B.1 shows that a basic production function from some crop computed
from experimental data must be transformed into a production function associated
with a particular irrigation technique via the relevant "coefficient of
uniformity" associated with the technique. The general differences in
particular coefficients according to water supply levels is clear: the sigmoid
shape is flatter for low efficiency techniques and steeper for higher

efficiencies.

Yield

Experimental

Distribution of
cefficient of uni- -
formity by technique e

Adj
Yield

Low eff.
./////”—“ High eff.

s

/ ET ET
a

/
ET ET
m

[+

3

Figure B.1 Effect of coefficient of uniformity on basic production function
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4.B.1 Benefits from irrigation

For our study we have taken wheat during the winter season in @he
central portions of the state of Maharashtra, India. We used a water production
function taken from Solomon (1983) in the form of:

4 i
y= X a (aw) (2)
i=0
where
a; = constants from Solomon (1983)
! AW
aw; = relative available water = -------
' AWnax

AW = irrigation water applied
AWmax = AW at Ymax

Ymax = maximum yield

Y = relative yield = —-e---

Yact = actual yield at AW

Based on the data from Gulati et al. (1979) and Mahatma Phule
Agricultural University, Maharashtra, India (Anonymous, 1982b), following
assumptions were made:

Ymax = 5.0 ton/ha, AWmax = 500 mm, R = 150 mm

Using constants, aj, for the low sensitivity function, the yield
curve for wheat is obtained as shown in Figure B.2.

The gross benefits to irrigated agriculture are equal to the gross
returns from the sale of the wheat produced less the associated farm;ng costs
other than irrigation. For traditional and improved farming costs, we used data
from Patil et al. (1978, 1980), Anonymous (1982a) and Anonymous (1982b) for both
low and high tech irrigation.

Combining this data and the crop yield thus computed for various UWS for
the traditional and sprinkle irrigation, the gross income to irrigation were

obtained and tabulated in Annex Table B.1. Several possible uniformity are
available (Soloman, 1983) and we adopted linear forms associated with
traditional and improved irrigation techniques. The resulting function for

traditional irrigation is shown in Annex Figure B.3.
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Table B.1 Cost and Income per hectare From Irrigated Wheat
from Traditional and Sprinkle Irrigation in
Central Part of Maharashtra, India

--------------------------------- s o o Y e e A e - -

Traditional Irrigation Sprinkle Irrigation

U¥S |Yield Gross Cost Grosas | Yield Gross  Cost Gross
Income 1less BNF Income Less BNF

IC to IRG IC to IRG
0.25 | 2.31 370 260 109 | 2.53 405 260 145
0.50 3.45 552 285 267 J.74 598 285 . 314
0.75 4.06 650 295 355 4.47 715 295 421
1.00 4.57 731 305 426 4.83 773 305 468
1.25 4.77 763 305 458 4.93 789 305 484
1.50 4.83 772 305 4617 4.86 778 305 473
1.75 4.68 749 305 444 4.68 749 305 444
2.00 4.51 722 305 417 4,46 714 305 409
2.25 4.33 693 305 388 4,24 678 305 373
2.50 4.18 669 305 364 4.04 646 305 341
________________________________ e e e o e

Source: Keller, Sawant & Mulik
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LEGEND
GOOL" I = Annual gross income
F = Potential long-run average cost of investment on leveling
L = Long-run annual labor costs for irrigation short-run
M = Long-run annual maintenance cost for irrigation short-run
W = Annual water charge
F' = Average fixed cost of selected investment
500 To = Long-run F + L + M
T; = Short-run F' + L + M
T=T +W
o
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Source: Adapted from Keller, Sawant & Mulik

Figure B.3 Relationship between unit water supply and annual income and
irrigation costs of wheat with surface irrigation
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4.B.2 Net benefits with traditional Irrigation

To determirne the net benefits with irrigation, we must subtract the cost
of irrigation from the gross benefit curve. These costs are estimated for Wheat
irrigation by surface gravity system in Maharashtra State in Annex Figure B.3.

Elements of the cost of irrigation would include the sum of the initial
preparation cost for leveling and putting in irrigation channels and facilities,
the seasonal maintenance cost ot laying out the bunds and small field channels,
the labor cost of applying the individual irrigation, plus any water charges.
Furthermore, if pumping was involved, the cost of maintenance and operation of
the pumping plant would have to included. But we did not assume that pumping was
necessary for a traditional irrigation system analysis. Actually, if pumping
were involved, it would look very similar to an additional water charge.

Figure B.2 must be interpreted very carefully because information for
both long and short run costs are combined. Curve F is a long run planning
curve (L.R. variable costs) showing different levels of investment that would be
required for furrow irrigation, given the available water supply. ONce an
investment has been made, the seasonal fixed costs would be a constant (F') for
an investment aimed at dealing with a range of supplies centered on a unit water
supply of 1.5. The curves, W, M, and L are seasonal variable cost curve.

Thus, the summations represented by T, and T are for planning purposes,
they help define the most profitable level of investment. 1In this case,
somewhat in the zone to the right of (x), assuming the water supply will be
available, On a seasonal basis the total on-farm irrigation costs represented
by T' and To'apply. The heavy lines T and T' represent the variable planning or
seasonal costs (respectively) of irrigation with a water charge (w) of $0.5 per
hundred cubic meters (Jain, 1981).

We based our initial investment on the reports by Agarwal (1979) and
Anonymous (1982b) in preparing the land for irrigation at $800 per hectare for
more or less precision traditional methods, and $120 per hectare for ordinary
traditional methods. Using a capital recovery factor of 0.1, and assuming
different degrees of system perfection for spreading the water with varying
levels of water supply, we obtained the fixed cost.

Viewirg the data from the standpoint of long-term investment in leveling
impovement by the range of simple to more complex, but still traditional
tractor methods, we may net out the long-run irrigation investment costs ‘shown
in Figure B.3 to create the expected net annual long~run profit curves shown in
B.4. The difference between the curves is due to allowance for annuual water
fees.

4.B.3 Net benefits with sprinkler technology

We have done a svimilar analysis for a hand-move hose-fed sprinkler
system, again operated in the central portion of the state of Maharashtra.
The production function was the same as for Figure B.1. Allowing for suitable
adjustments for the expected coefficient of uniformaity, the production data
shown in Table B.! result in a gross benefits function as shown in Figure B.4.
* In this figure, the cost data we used for the fixed maintenance, pumping and
labor are as follows.
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Figure B.4 Relationship between unit water supply and net benefits with
surface irrigation~-long-run planning curves for wheat
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Based on the note of the Irrigation Department, Government of
Maharashtra (Anonymous, 1982c), the average fixed cost of hand-move hose-fed
sprinkle system with electric motor (assuming 15 years life) would be $500/ha.
The pumping cost with total pressure head of 30 m, pump efficiency 70 percent,
motor efficiency 90 percent, assuming discharge of 10 ms/hr and electricity
charges of $0.04/kw-hr, would be $0.05/ha-mm. Assuming 15 minutes to move a
sprinkler irrigating Z00 sq mt/set, applying 60 mm of gross water, and labor
charges at the rate of $0.15/hr, the labor cost would be $0.0%/ha-mm.

Operation and maintenance would involve fixed and variable costs.
Assuming operation and maintenance of hose and sprinkler as $50/year, and that
for electric motor and pump as $10/year, the total cost on 0&HM would be
$60/year, out of which $30/year would be fixed and $0.03/ha-mm would be variable
assuming 1,000 mm application, The water charges would be the same as assumed
previously.

In Figure B.5, the investments in higher technique are assumed to
already have been made, consequently only variable costs are shown. (The idea
of a planiing function in connection with selecting investment in a higher
techniques is illustrated in Figure 9.) Figure B.4 itself may be compared with
Figure 10 in the main text. '

In the case of pressurized irrigation systems, the optimum income is
obtained in the vicinity of high efficiency irrigation. It seems that this
woild always be the case, but further investigation of a range of empirical
results is warrented.

4.C Data for Figure 6
UNIT WATER SUPPLY
CURRENT 0.5 1.0 1.5 2.0 2.5
Profic/ha § 210 388 445 425 305
Ha Equiv. 1.0 2.5 0.333 0.25 0.20
Earnings 210 194 148 106 61

Source: Fig. 2

UNIT WATER  SUFPPLY

W/INVESTMENT 0.5 1.0 1.5 2.0 2.5
Profit/ha § 200 320 371 380 300
Ha. Equiv. 1.0 0.5 0.333 0.25 0.20

Earnings 200 160 123 95 60
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LEGEND

= Annual gross income

= Average fixed costs of equipment

= Annual labor costs of irripation
Annual maintenance costs of irrigation
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Source: Adapted from Keller, Sawant & Mulik

Figure B.5 Relationship between unit water supply and income and irrigation
costs for hand-move, hose-fed sprinkle irrigation on wheat
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OPERATION AND MAINTENANCE COSTS

by

Juan A. Sagardoy!

1. INTRODUCTION

In the irrigation sector, the 1980s have been characterized by a
marked interest in the performance of existing {rrigation schemes.
Although In most of the evaluations the considerable contributions
made by irrigation {in economic terms and welfare obtained by the
benefitted farmers are recognized, there is also a general concensus
on the need for improving Iirrigation performance. Often, deficilent
operation and maintenance of the system are identified as a major
reason for poor performance, and insufficlent financlal resources are
glven as a chief reason for the improper service provided.

Consequently, the notion seems to have spread that substantially
increasing the water rates will automatically result in a better
operation and maintenance service and thus the overall performance of
the scheme will improve.

Although we recognize that suitable operation and maintenance
services require considerably higher water rates than those existing
in many instances, there is no guarantee that higher water rates will
automatically improve the operation and maintenance and the overall
performance. In other words, increased water rates are often necessary
but must be accompanied by suitable institutional changes and improved
management capabilities in order to upgrade the standards of the 0&M
Service.

A further consideration 1s that before attempting to increase
water rate serious consideration must be given to the possibilities of
reducing actual O&M costs. This s often a much more viable
alternative. In order to visualize some of these pcssibilities the
paper analyses the influence of the different components of the O&M
costs and their corresponding wefght in some selected cases.

The other point to be examined in detuil i{s that the improvement
of the O&M Service does not necessarily mean that the overall
performance of the irrigation scheme will improve in a noticeable way.
Again, a number of additional measures or services are often needed -
particularly in the early years of the life of an irrigation scheme -
to guarantee a proper functioning of the scheme. The financial
implications of these additional services cannot be lgnored.

1 Senior Officer (Water Management), Water Resources, Development
and Management Service, Land and Water Development Division, FAO,
Rome. This paper was prepared with the collaboration of Ms. Mabel
Saiz, Economist, Unidad Operativa de Financiamiento Externo, Obras
Sanitarias de la Naridn, Buenos Aires, Argentina.
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Finally, in order to have an insight into the possibilities for
the farmers to pay water charges, their effect on the production costs
of some selected crops 1s analysed.

However, before entering into the discussion of some of the
mentioned 1issues 1t seems necessary to review certain concepts
assocfated with operation and maintenance.

2. WHAT 1S ACTUALLY MEANT BY OPERATION AND MAINTENANCE COSTS?

The concept of 0&M costs is often used in a loose manner meaning
the sum of all costs assocliated with the distribution of water and
maintenance of the irrigation infrastructure. However, large
dif ferences exist among the irrigation/drainage infrastructures to be
covered by 0&M activities in different projects and also in the
activities which are considered as 0&M by the management of the
scheme. These two factors alone are already responsible for wide
variations in O&M costs among irrigation schemes even within a given
country. These factors are reviewed bhelow.

2.1 Physical Systems of an Irrigation Project Needing 0&M Activities

An irrigation project may include several or all of the
following systems:

a. Water distribution system, made un of several or all of the
tollowing elements: (i) dam; (1i) diversion dam; (iii) pumping
stations; (iv) mailn canal or conduit; (v) secondary canals or
pipes; (vi) tertiary canals (watercourses); (vii) well and
pumping units.

b. A drainage system, comprising some/all of the following
elements: (i) farm drains (pipes or canals); (ii) seccondary
drains (pipes or canals); (i1i) primary drains fcanals); (iv)
collectors; and (v) pumping stations.

c. A road system, for servicing the water distributlon and drainage
systems and facilitating access to farms.

d. Buildings (offices, stores, workshops, etc.) necessary to
undertake the activities regarding rhe functioning of the above
mentloned systems.

The question arising here {s whether O&M costs should cover the
expenditures related to the 4 systems (water distribution, drainage,
roads, buildings) or only those directly related to water
distribution. It 1s believed that most of the countiies reporting on
08M expenditures refer to those arising from the water distribution
system and the buildings. However, we feel that the drainage system is
4an inseparable component in the management of water and should also be
included as part of che O&M costs.
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As to the road system, the roads which are used specifically to
service the canals should be maintained by the project, but those of
multipurpose use should be excluded from the O&M costs.

The subject is further complicated by the fact that some of the
elements of the water distribution system, like dams, can be of
mulcipurpose use and the distribution of O&M costs among the different
uses may be rather arbitrary.

2.2 0&M Activities

A number of activities are required to allow physical systems to
perform their functions adequately and these are listed below:

(1) Overall
Management

Directing and supervising all activities

(11) Planning - Matching supply and demand (yearly crop plan)
* Matching financial resources and expenditures
(annual budget)

(i11) Implementation * Handling of structures to deliver water
requirements
* Processing information to meet water needs
* Maintaining all the physical systems for which
the O&M units are responsible
- Enforcing the rules and regulations of the
system

(iv) Monit.ring Recording water deliveries and effected
maintenance

-~ Recording irrigated areas, crops, ylelds

(v) Adoministrative * Financial control of revenues and expenditures
Control * Personnel management

* Purchasing of supplies

control of stocks (in stores)

The above list of activities should be undertaken in all cases
but unfortunately this 1s more the exception than the rule. In most
instances only the activities marked with an asterisk are carried out.

Assistance to farmers to improve farm irrigation is an activity
sometimes carried out (Mexico, Spain, Cyprus), but in spite of its
importance this is frequently not the case. Costs asscciated with this
activity are not included as O&M but considered as training and are
often not charged to farmers.
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Working Resources

In order to carry out the activities, the management of the

schemes needs the usual working resources:

personnel (management, professional, technical, clerical,
skilled labour, unskilled labour);

materials and supplies;

equipment (heavy, medium and light equipment);

energy and public utilities (telephone, water);

buildings (offices, stores, workshops, etc.);

financial resources to cover other expenditures, like rentals,
loans, indemnities, etc.

Some of the costs inherent to the working resources are fixed

(independent of the volume of water supplies) and others are variable
(depending of the amount supplied).

A breakdown of expenditures into fixed and variable is given

below:

Personnel Fixed Variable
1. Salaries and fringe benefits X

2. Travel and subsistence X

Materials and supplies

3. Materials (wood, cement, office equip., etc.) X X
4. Supplies (tyres, fuel, stationery,

food, etc.) X X
Equipment
Se Depreciation cost X
6. Spares X
7. Repairs X X
8. Hire of equipmer<« X
Energy and public utilities
9. Electricity/petrol for pumping stations ‘ X
10. Water (purchased) X
11. Telephone - head, light. X
Offices, stores, workshops and other buildings
12. Amortization cost X
13. Repairs/maintenance X X
14. Rents X
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Others

15. Indemnities X

16. Payment of loans X

17. Contributions X

18. Emergency repairs X

It is interesting to note that most of the expenditures belong
to the fixed category — or at least those having a greater weight in
the total expenditure. This is one of the reasons why a considerable
reduction/increase in the water diverted is likely to have a reduced
effect on the overall O&M costs, except 1In cases where the water is
pumped and therefore the energy componont is very important.

2.4 Functional Units

The activities, together with some of the working resources,
are often grouped in functional units in order to have a better
organization of the work to be done. The most common grouping 1is
indicated below.

- Director/Manager's Office
Operation and Maintenance - Water Distribution Unit
Service - Maintenance Unit

- Administration Unit

For medium-sized irrigation schemes these units are not clearly
differentiated and the staff of the 0&M Service perform functions
pertaining to both water distribution and maintenance.

Often, the irrigation schemes of a given area - generally

within a river basin - are too small to justify such organization. In
these cases a central 0&M Service is established - often called
"Irrigation District"! - which provides common services for all the

irrigation schemes of the area (basin), although small water
distribution units exist in every scheme. This type of "Irrigation
District" not only carries out the functions that are inherent to the
O&M Service but often it also performs some watershed conservation
works in order to maintain favourable conditions for the off-the-river
diversions. This type of work is sometimes considered part of the O&M
expenditures. The corresponding organization appears quite suitable
for small watersheds but {t certainly implies higher expenditures than
those wtich, strictly speakling, are considered as 0&M costs.

The picture emerging from the former review of the elements
integrating the O0&M Costs is that of a great diversity of physical
systems covered by this concept and = variable number of activities
undertaken in some cases but not in all. Therefore the need for some
standardization in the concepts appears necessary, or at least the
need for describing which system and activities are covered by the
reported O§M costs, so that their exact meaning can be understood.

! This concept of an irrlgation district is somewhat different from
that commonly accepted in the USA where irrigation district might
refer to an irrigation scheme inside a basin, certain selected
schemes or only some sort of financing entity.
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3. O&M COSTS AND WATER CHARGES

The working resources mentioned before, i.e. personnel, equip-
ment, material and supplies, energy, transport and others, have some
inherent costs, the determination of which {s rather straightforward,
except In the case of equipment. In this case, the annual costs,
corresponding to the depreciation of the equipment or replacement
costs, are rarely included; only those necessary for operation are
considered. The implication of this policy is that at the end of the
working life of the equipment there is no capital for replacement, and
gince governments are under financial constraints they cannot provide
it either. At this t!-e, the consequence {s that the maintenance of
the scheme {s not effected properly, as most of the equipment is used
for this purpose. Here again the need for some standardization as to
how to calculate tne costs of equipment appears useful.

In principle, the 0&M costs should be more or less equal to the
corresponding part of the water charges'! {mposed on the farmers for
this concept, but often there are large differences, the water charge
being considerably lower than the actual costs (sec Table 2). In p~
articular, the salariles of government staff engaged in the O&M Service
are often not charged. As farmers are mostly not charged for the
personnel cost component, this represents a large subsidy. If they are
eventually going to rake up this responsibility they must be prepared
to face a considerable rise in water charges by this mere fact.

In theory, the water charges corresponding to the 0&M costs
should be somewhat higher than the O&M costs, the reason being that
this policy will allow the building up of a "reserve fund" to cover
any expenses for unexpected fallures/damages in the physical systems
or to carry out some improvements.

Another factor contributing to the disparity between costs and
charges arises from the fact that expenditures incurred in one given
year are not recovered through water charges until the following year
or the year after. In countries with substantial {nflation this means
a conslderable reduccion in revenues for the scheme. Adjustment of the
water rates to inflation is an issue that requires attention.

There are other issues related to allocation of the cnsts to be
charged to farmers, such as which bases should be utilized for
charging: command or irrigated area; hectare; amount of water diverted
or delivered per cubic metre; a double (fixed and variable costs) or a
simple charge (fixed + variable costs), but they belong wmore to the
domain of other papers to be presented at the Consultation.

! Here the water charge is understood as the amount paid by the
farmer to cover the recovery of the investments - although in most
cases this is a small contribution or even non-existent -~ plus the
0&M share.
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4. WATER CHARGES OR SCHEME RUNNING CHARGES?

With the present concern for water charges, the notion seems to
gspread that if proper funding 1is available for O&M activities the
overall performance of the scheme will automatically improve and
farmers will utilize the water better and increase their production.
Although we do not deny that thic may be the case in areas where
farmers have great experience with irrigation water, there are many
other instances - particularly in relation to new schemes - where this
is not the case. In fact, even projects with a long life, when
evaluated, prove that they have been suffering chronically from
deficiencies which require major changes 1in the organizational
structure and have substantial implication in the costs of running the
scheme.

This may be better 1illustrated by the example of the Pisque
Irrigation Scheme of Ecuador where a substantial effort has been made
to prove tha: it is necessary to coordinate a large number of
activities which go far beyond the operation and maintenance of the
scheme In order to produce an authentic agricultural development in
the project. In fact, in addition to strengthening the O&M Service the
project has implemented the following services: (a) three workshops on
mechanization, metalwork and woodwork; (b) a social department for
implementing and encouraging the establishment of water users'
associations; (c) an agriculture development department aimed at
providing advice to farmers on 1irrigated agriculture; (d) a
mechanization unit to rent services to farmers; {e) a revolving fund
for fertilizers; (f) s fruit nursery; and (g) a reforestation service
(the arca is affected by serious erosion problems). The services for
mechanization, fertilizers, the fruit nursery and reforestation have
an autonomous management but all are coordinated within the '"overall
management of the scheme" where each of these units/departments 1is
represented.

The total investment costs necessary to develop these services
and to rehabilitate the irrigation system were US$ 1 087 per irrigated
hectare [see Table 1) but 90 percent of these costs were invested in
the rehabilication of the irrigation scheme and only 10 percent in the
facilities/equipment needed for the above described services. This
indicates the importance of taking an integrated apprcach when
attempting rehabilitation of an irrigation network, since the baels
for suitable agricultural development <can be established with
relatively small additional investments.

Table 1 also describes the foreseen average annual expenses for
a five-year period (1983-87) of each of the services provided and the
expected revenues at the rates prevailing in 1983 and illustrates that
some services are nearly self-financed (mechanization, fertillizers,
fruit nursery, O&M) but others have large deficits, as they do not
generate a visible income. The expected total deflcit (12.1 million
sucres) represents an Ilncrease of about 100 percent over the existing
payments but amounts only to US$ 52/ha (at values of 1986). This
increase 1in the rate permits the small deficit of the autonomous
services to be absorbed, the financing of some rehabilitation works



- 73 -

and the financing of those services which are necessary but do not
generate direct income.

The government had two alternatives, either to subsidizr this
deficit or increase the water charges to make up the difference. In
this latter case, the water charge 1s no longer a charge for water .but
for running the scheme and providing some services which are
indispensable to produce the expected agricultural development. This
is particularly relevant when considering that more than 50 percent of
the farmers have less than 1 hectare and therefore a reduced capacity
to invest and improve their productivity.

The question raised here is whether it is more important to
have "running of the scheme charges” or "water charges" when the
overall final objective is to improve the performance on the entire
scheme. The advantage of such rates ig that a redistribution of the
income takes place within the scheme, as all the farmers (small and
large) pay for the services but the ones benefiting more directly
should be small ones. Another advantage is the considerable employment
generated (3 timea more than for O0&M activities, see Table 1), of
people requiring a certain degree of technical specialization.

As to the farmers' capacity to pay for these additional
services, the analysis of the margin (gross income less direct cost)
indicated that the increase of the rate will only reduce the mavgin by
4 to 2 percent for the tomatoes and avocados and by 10 to 8 percent in
the case of potatoes, maize and beans, which are the predominant crops
of the scheme, and therefore the implementation of the suggested
charge appears quite feasible.

5. RELATIVE IMPORTANCE OF THE WORKING RESOURCES IN THE AGGREGATION
OF 0&M COST

In order to analyse the possibilities for reducing O&M costs it
is necessary to have a clear notion of the corresponding weight of the
working resources in the aggregation of O&M costs. For this purpose
their importance is analysed in the light of two examples (Tables 2
and 3) corresponding to the experience of selected irrigation schemes
in Jamaica and the USA respectively.

S.1 Personnel Costs

For gravity irrigation schemes (RCIW! in Jamaica and all of
them in the USA), this component is by far the largest, ranging in
value from 63 to 71 percent of total expenditures?. Our experience
from other countries is consistent with these figures and rarely goes
below 50 percent of costs.

! RCIW = Rio Cobre Irrigation Works.

2 Much lower values are given for the Tulare and Lower Tule irriga-
tion projects in Table 3 but these values are distorted by the
high value of the "others" component under which large amounts of
water have been purchased from other districts.
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It is interesting to note that there is not much difference
between the figures for developing and developed countries. Apparently
the greater efficlency in the use of personnel in a developed country
is offset by the greater salaries and travel costs.

As personnel 1s the largest component of the costs, the greater
opportunity for reducing the 0&M expenditures is in this {tem.
Therefore particular attention should be paid to using staff in the
most efficient manner. This indicates the importance of dedicating
greater cffort to determine manpower requirements for the major O&M
activities so that overstaffing and related deficiencies cam be more
easily identified.

The other interesting implication is that personnel is a fixed
cost (not depending on the amount of water used) and therefore greater
or smaller efficiency in water distribution is bound to have a limited
effect on the overall O&M costs. 1In other words, the water
distribution efficiency is less important than the efficient use of
the staff as far as costs are concerned in gravity irrigation systems.
However, there are other technical considerations (shortage of water
resources) which can invalidate or reverse this argument.

For irrilgation schemes requiring pumping of all the water used
the personnel component immediately loses its primary importance. In
fact, Table 2 {illustrates that in pumping schemes (SDIS, MCIA and
HIA!) the personnel component is down to percentages that range
between 13 and 23. This fact is analysed in more detail in the next
section.

5.2 Energy Costs for Pump Projects

The importance of energy costs in the total 0&M expenditure is
highly dependent on the total lift and the volume of water pumped.
Therefore great variations in costs can be found. In the case of
Jamaica, where the lift ranges between 15 and 35 metres and the
amounts pumped are very large (see Table 2), the encrgy cost ranges
from 61 to 73 percent of the total. Of course, the type of energy used
(electricity or fuel oil) and the respective prices have a significant
impact on the energy cost.

Not only do the energy costs represent an important component
but they tend to increase the overall O&M costs. In the case of
Jamaica, the O&M cost for the pumping schemes is more than 10 times
that of gravity (RCIW). This may be an exaggerated difference due to
some inefticiencies but costs are considerably higher.

! SDIS = St. Dorothy Ilrrigation Authority
MCIA = Mid Claredon Irrigation Authority
HIA = Hounslow Irrigation Authority
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As energy usage 1is highly dependent on the volume of water
pumped, the most immediate way to reduce them {s to minimize the water
pumped. This can be achieved by maximizing the efficiency of the water
distribution system as well as that of the water used on the farm.
Contrary to what happens in gravity systems, the efficiency of the
water distribution and use becomes the highest priority, if costs are
to be reduced. Increasing the overall efficiency may require some
efforts in terms of investment to improve the irrigation infra-
structure as well as in farmers' training to reduce water use at farm
levels. The trade-offs between these investments and the saving on
energy costs need to be analyzed in each case.

5.3 Materials and Supplies

The weight of this component in the total O&M cost ranges from
10 to 22 percent for the surface irrigation schemes of Tables 2 and 3
(exceptions are made of Tulare and Lower Tule in which values are
distorted by the "other" component). It {s much smaller (4 to 8
percent) in pumping schemes. Therefore their impact on the overall O&M
is in any case limited and savings/reductions made in this component
are liable to have a limited effect as far as costs are concerned.

However, in some developing countries it may be important to
use local materials and national supplies rather than imported ones,
which are often not easily available or their importation requires
long periods. These delays may have a more detrimental effect on the
undertaking of certain activities than the greater or smaller cost of
the item.

5.4 Equipment

The cost of equipment is made up of several components:
depreciation, operating costs and repairs. The first fitem, as
mentioned eariler, is rarely considered when reporting about equipment
costs. In any case, the weight of this component appears surprisingly
small for the two cases analysed, with valucs below 4 percent in most
cases for gravity schemes. It is somewhat higher (9-12 percent) in the
case of pumping schemes, which is logical as the amount of equipment

(particularly pump-sets) is considerably larger.

If the above pattern i{s a generalized one it could be concluded
that equipment has little impact on the overall costs and therefore
offers little room for reducing costs. However, this apparent con-
clusion will need a more in-depth analysis to be generalized. To add
complexity to this component, one has to realize that labour is often
used to undertake some works that could be effected by equipment. The
costs inherent to this labour may appear under "personnel”, further
distorting the relative weight of the two components.
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5¢5 Others

This is often a very small component but there are a few cases
(Table 3, Tulare and Lower Tule scheme) when it can assume large
values (over 50 percent of the total), This corresponds to the fact
that sometimes a project has to buy water from another project where
there is a surplus. As thls water 1is often acquired at a high cost,
the opportunity for reducing this purchase should be carefully
studied.

6. RELATIVE IMPORTANCE OF O&M ACTIVITIES IN THE TOTAL O&M
EXPENDITURE

Another way to look for possibilities of reducing O&M costs 1is
to break down the total costs into major activities and analyse their
weight in the total costs. This has been attempted in Table 4 and the
following average distribution can be observed:

Operation 45%
Maintenance 24%
Monitoring/Supervision 6%
Administratlion 12%
Others 13%

Basically all the expenditures made for Operation correspond to
personnel emoluments, therefore the remarks made earlier apply here.

The question can be raised here if the operation costs can be
reduced by implementing an automatic system ol water distributlon (on
demand). Although this appears possible, experience with "on demand"
irrigation systems in developing countries has proved quite trouble-
scme and perhaps the reduction in the operation coet has been largely
compensated ty an increase in repairs and the need for maintenance.

With regard to maintenance cosis, the issue arises as to what
extent it is worthwhile to line cenals in order to reduce maintenance
costs. To illustrate this, Table 5 shows that maintenance of lined
canals or plpes is 34 percent cheaper than that of unlined canals.
However, this lower cost has sometimes no apparent effect on the total
maintenance costs. The Tulare scheme has a maintenance cost of
USS 20/ha (see Table 4) and 88 percent of the total length of the
irrigation network (467 km) comprises unlined canals, while the San
Joaquin scheme has 94 percent of the total length (560 km), is made of
lined canals or pipes and has a maintenance cost of 23 US$/ha. On the
other hand the Merced System has a lot of unlined canals and yet the
maintenance cost 1s 35 USS/ha. These indicate that lining of canals
tend to produce lower maintenance cost but there are other factors
that may alter this conclusion.
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Another important issue is the trade-offs between maintenance
machinery and labour with particular reference to developing
countries. Questions like what type of maintenance works can be more
effectively carried out by labour or machinery have not been
satisfactorily answered.

Monitoring and supervision costs are only 6 percent of the
total but represent a very important activity. Rather than reducing
this cost, efforts should be undertaken to make it really effective.

The adnministration cost i{s made up essentially of personnel.
The reduction of this cost can be obtained by using simple operative
procedures which will eventually require less sraff. Complex
administrative procedures and lack of automation of offices produce
unnecessarily heavy administration costs. The use of personal
computers with their reduced price could really help to reduce
administration costs.

Finally, the question arises whether the above-mentioned
distribution would be entirely different in a developing country. We
have little information on this issue hut indications are that the
distribution {s rather consistent, with a tendency to lave greater
values for 0&M and much lower for the remaining components. This may
be clarified by the country reports presented at the Consultation.

7. DELEGATING TO FARMERS THE RESPONSIBILITY FOR OPERATING SOME
PARTS OF THE SYSTEM

1f the governments of the developing world ave forced to reduce
public expenditures, {t 1is 1likely that their contributions to O0&M
expenditures will be reduced in the future. In practice, this means
that elther the farmers will take over the entire responsibility for
managing the irrigation, and this will certainly imply much higher
water rates, or the farmers will take responsibility for only some
parts of the water distribution system while goveraments keep the
remaining part. This latter alternative seems to be logically
preferred as delegaring the responsibility for running a large scheme
to farmers s uot only a financial question hut also a matter of
having people sultably prepared to take up €his difficult and complex
burden.

In fact, 1in several Asian countrles the operation and
maintenance of tertiary and quaternary canals have already bheen
transferred to farmers, as for example in Indonesla. What is the
financial implication of this tranmsfer of responsibility? Very little
information {s available on the topic but in order to have a first
approximation of the cost involved, a thenretical calculation has been
made in Annex 1 to evaluate the 0&M costs of a tertiary canal under
the Indonesian conditlons.

The O&M costs for a tertiary canal irrigating 150 ha are
distributed as follows:
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—Rp__ A
Operation 81 000 9
Maintenance 735 000 80
Others 100 000 11
Total 916 000 100

The total expenditure represents a cost of Rp 6 106/ha (US$
S.47/ha). This value is about 50 percent of the total government allo-
cation for the O&M activities in the period 1984/85 (Rp 11 512/ha).
This 1llustrates the importance of delegating the management of this
part of the system to farmers under the Indonesian conditions. Another
way to visualize this importance is that the mentioned cost per
hectare is equivalent to 8/9 mandays/ha/year.

Indeed, a major effort i{s needed for evaluation under other
conditions so as to see the consistency of these results. It is,
however, interesting to note that in developed countries the tertiary
canals are often lined or replaced by pipes requiring very little
maintenance. Under these clircumstances the transfer of this
responaibility does not appear economically significant.

If farmers can operate tertiary canals satisfactorily, the
question arises why not secondary, primary and eventually the whole
water distribution system. This involves twn sets of questions: one is
the technical capability to do the work and the other is the economic
advantage of doing so.

Experience elsewhere (Spain, Korea, Italy, USA, etc.) proves
that farmers can ru.a very large irrigation schemes but often long
periods are needed for this complex activity to be fully transferred
to them.

The economic advantage of this transfer to the farmers is not
so clear, as for large irrigation systems a considerable number of
professional and technical people are always needed and cannot be
replaced by farmers. The advantage may be that these people, being
responsible to farmers, are likely to perform more efflciently than
the public servants but on the other hand i{n government—-run schemes
there are hidden subsidies for which the farmers do not pay. In our
opinion the economic advantage ls more for the government which
divests {tself of a heavy annual expenditure. The farmers gain is more
in terms of self-reliance and independence to solve their own problems
within a fully democratic system.

8. HOW TO LNCREASE REVENUES TO FINANCE O&M COSTS?

In the former sections of this paper, we have been particularly
concerned with the possibilities of reducing O&M costs but is there
any chance of increasing revenues which can be utilized to finance
these costs? Here are some ideas:
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a. The irrigation water can be utilized for other puiposes which
can generate important revenues. In Thailand, for example, the
small dams are utilized for fish production with considerable
success. The revenues arising from this activity are distribu-
ted among the benefitting community and cover some costs of the
0&M.

b. Maintenance machinery is often underutilized as it is dedicated
only to the maintenance activities of the scheme. In some cases
(Peru) the establishment of a machinery pool that also provides
services to private people outside the system has proved a
highly viable enterprise, reducing maintenance costs.

Ce Can the irrigation system generate part of its energy require-
ments? Burning some agricultural residues (rice husks, straw,
etc.) has proved a viable alternative in some cases. Some of
the canals occasionally offer good conditfions for
mini-hydropower stations. ’

d. Why should farmers pay for all the irrigation costs when a much
larger community benefits from the irrigation system? 1t 1is
conceivable that any person trading with the irrigation scheme
could pay a sort of "value added tax" that would be reverted to
the scheme.

e. The value of irrigated land Is much higher than the non-
irrigated and, in many parts of the world, farmers do not
reimburse {irrigation investment costs. Therefore, when it
becomes irrigable because of new irrigation systems and this
land {s later sold, the seller makes a large profit (since he
has not returned the investment). It would be falr in such
cases to impose a tax on the seller that could be
reinvested/creused in the irrigation system.

There are certainly other possibilities but too little
attention has been dedicated to them. It would be important to analyse
and collect at least the existing successful experiences.

9. IMPACT OF IRRIGATION COSTS ON '"HE FARMER'S INCOME

It seems socially and economicully correct that farmers pay for
the services associated with the distributlion of water, provided that
these services are effective and there are no substantial mistakes in
the design of the system which can take a heavy toll on the 0&M costs.
Nevertheless, this sound policy cannot be implemented in an indis-
criminate wanner, as there are many fnstances in which some of the
farmers of a given ircrigetion system may not have the capacity to pay
for the real 0&M costs. Therefore it is always important to check the
farmers' repayment capacity - particularly of those having smaller
financial capaclty - before proceeding to the implementation of water
rates.
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In order to better visualize the effect of irrigation costs on
the income generated by crops, an example has been worked out in Table
6. All the data are taken from a detailed study of the crop production
costs undertaken by the FAO/UNDP project 'Development of Irrigated
Agriculture Production" (PAN/81/011). The data correspond to the
Herrera Reglon where average precipitation 1is 514 mm/year and
temperature throughout the year is 26°C. Two different seasons can be
differenciated: the wet season from May to November concentrates 95
percent of the rainfall and the dry season (December to April) the
rest. Crop production 1is possible in both seasons provided the water
requirements can be satisfied.

Three scenarlos have been elaborated in order to see the effect
of different water charges policies. The first scenario corresponds to
a water charge of US$ 0.01/m’ which is considered a '"fair charge" and
includes a partial recovery of the investments. The second 1is
considered as a "high price" (USS 0.02/m*®) and corresponds to the
total recovery of investments in addition to O&M costs. Lastly, a flat
rate per hectare and season of USS 30 has been applied, which
represents the present rate paid in some schemes. The conclusions for
each scenario are discussed below.

i. First scenario (US$ 0.01/m?)

a. All the wet season (WS) crops have a higher income than
the same crops grown in the dry season (DS). This appears
logical as the DS crops have much higher frrigation
requirements than the WS crops. This indicates that the
0&6M costs together with the labour Iirrigation costs
heavily penalize the DS crops.

b. The impact of total irrigation cost on net income or on
total production costs is very 1important for rice and
maize while it is negligible for horticultural crops. This
indicates that horticultural crops are only marginally
affected by ir-igation costs and therefore farmers using
water for these crops are not likely to react to moderate
changes in the charges for water. This raises the question
of why to charge water per m’> in the case of horticultural
crops if farmers are not financially motivated to save
water.

Ce Table 6 shows that the labour irrvigation cost! 1s a very
small component of the total costs. Therefore, the
opportunity for replacing labour by some modern {irrigation

! Thig refers to the cost of labour utilized for applying the
irrigation water on the farm.
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methods (localized, sprinkler, etc.) is very small. This
is particularly relevant in developing countries where the
cost corresponding to amortization of the equipment 1is
likely to be higher than the labour irrigation costs.
However, there may be other important reasons (limited
water supply, wunavailability of labour, reduction ' of
effort, etc.) which may lead to the adoption of modern
irrigation techniques.

ii. Second scenario (US$ 0.02/m?)

8. The application of this water charge implies that DS rice
i1s uneconomical (negative net income) and DS paize
generates a net income of only US$ 84/ha. The practical
implication 1is that rice and maize cannot be grown
economically during the dry season. The problem of what to
grow instead becomes a serious one, since solls used for
rice cannot be utilized for many other crops. Therefore a
change in the water charge should not be implemented
without carefully studying its effect on the crop pattern
of the irrigation scheme. '

b. This scenario stresses some of the conclusions (a and b)
already described in the first scenario. It is interesting
to note that at this price, there is no point in trylng to
become more efficlent in the use of water for rice: a
reduction of 40 percent of the irrigation requirements
would still give a negative income.

i1ii.  Third scenario (US$ 30/ha/season)

a. Under this hypothesis the total irrigation costs tend to
augment for the wet season crops and decrease for the dry
srason crops. The result is that the net income of the wet
season crops tends to be smaller (compared with the first
scenarfio) while that of the dry season crops increases
substantially. 1In fact, this alternative has some
equilibrating effect on the irrigation costs between the
wet and dry season crops, and also among the crops with
high and low water requirements.

b. Under this alternative the dry season rice and maize agalin
become profitable, while the income from horticultural
crops 1s hardly affected. If the government policy is to
produce rice and maize - as it was in the past in Panama -
this water charge represents a viable alternative to
increase, or at least not to reduce, the areas dedicated
to their production.

This last scenario points out an interesting o>lution to the
problem mentioned earlier of some farmers not having 1ough payment
capacity to afford the real O&M cost. It would be conceivable that
these farmers pay a much lower water charge than other farmers being
in a better financial position. In a way this solution implies that
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the "better-off" farmers to some extent subsidize the irrigation
expenditures of the poorer farmers. For this purpose a flat rate per
hectare appears a more useful tool than payment per cubic metre.

Although the above conclusions e¢pply to a particular region of
a given country, it is believed that similar important conclusions can
be derived rrom the study of the production and irrigation costs of
the different irrigated crops in other countries. This information
would be extremely valuable when trying to determine suitable water
charges.



TABLE 1

INVESTMENTS AND RUNNING COSTS OF THE PISQUE IRRIGATION PROJECT

(ECUADOR)
iavestment Average Average Number of
Rehabilitation annual annual Financial persons
& Improvement expenditure revenue Deficit employed

(1983/87) (1983/87)
ssseecseces 1 000 SUCTES ceoscancoss

General Admirnistration 4 240 2 225 - 2 225 1}
Topographical Surveys Unit 445 463 - 463 4
Workshop 2 981 1 753 - 1753 13
Social Department ’ 393 325 - 325 2
O&M of Irrigation Network 225 621 5 229 4 803 426 35
Agriculture Nevelopment Dept. 4 185 2 983 105 2 878 17 |
Agriculture Mechanization Dept. 4 491 1 393 1 168 225 6 =
Revolving Fund for Fertilizers 2 473 2 391 2 391 - - =
Fruit Development Programme 1 291 470 394 76 5 !
Reforestation Programme 5 539 4 261 2 882 1 379 18
Rehabilitation of canals (investment) - 2 205 - 2 205 Nea.
Purchasing of land for nursery .

(investment) = 190 - 190 Neae

TOTAL 251 669 2> 888 11 743 12 145 111

Average total cost per ha (Sucres)! " 47 937 4 550 2 237 2 313
Average total cost per ha (US$)? 1 087 103 51 52
Actualized average cost per ha (Us$)? 1 380 131 64 57
Source: Nagant D "Orgarizacibn y significacidn econbmica de un proyecto de riego - caso del

proyecto Pisque Tropicultura, 1984, 2, 2, 60-66.

1 Irrigated area: 5 250 ha
At a rate of 1 US$ = 44,1 Sucres prevailing in 1983
?  Actualized to 1983 with the US Bureau of Reclamation Index (1.27)



- 84 -

TABLE 2
0&M COSTS FROM SELSCTED IRRIGATION SCHEMES
(JAMAICA)
Unit RCIW SDIA MCIA HIA
1/ 1/ 1/ 1/
Irrigable area ha 14 z00 1 900 4 500 800
Irrigated area ha 9 410 1130 2 830 670
Total water diverted/pumped 10 m? 111 20 75 7
Average water use m*/ha 11 808 17 785 26 501 11 046
0&M Cost per Irrig. hectare:
l. Personnel 4/ US$/ha, (%) 17 (71) 42 (13) 64 (16) 87 (23)
2. Material & supplies Us$/ha, (%) 4 (17) 15 (4) 31 (8) 16 (4)
3. Energy US$/ha, (%) 1.5 (6) 230 (73) 281 (70) 233 (61)
4. Maint. of equipment US$/ha, (%) 1 (4) 28 (9) 25 (6) 44 (12)
5. Others US$/ha, (%) 0.5 (2) - 4 (1) -
6. Total O&M costs/ha Us$/ha 24 315 405 380
7. Total O&M costs/m? US$/m? 0.2 1.8 1.5 3.6
Pregent water charge 3/ Us$/m? 0.03 0.08 0.13 0.13

Source: Irrigation Water Pricing Policy and Tariffs, FAO, Oct.

1/

Report)

RCIW = Rio Cobre l[rrigation Works

SDIA = St. Dorothy lrrilgation Authority
MCIA = M{d Claredon Irrigation Authority

HIA = Hounslov Irrigation Authority

1 USS = 5.78 JS

1985 (ULG Consultants,

Irrigation water is sold by yd*/hour at following pices (1983 rates, still apply):

Rio Cobre: 12J$/hour

Opens canals: 30 JS/hour
Pressure plges: 50 J¢/hour

Includes travel and subsistence allowances.



TABLE 3

BREAKDOWN OF ANNUAL EXPENSES BY WORKING MEANS IN
SELECTED IRRIGATION SCHEMES

(Usa)
South San Joaquin Merced Tulare Lower Tule

Uss A USS % UEYA 4 US$ )4
Personnel! 722 000 63 1 457 000 71 371 000 37 300 000 29
Materials 251 000 22 204 000 9,9 80 000 8,2 53 000 5,2
Equipment 10 000 0,8 46 000 2,2 17 000 1,7 91 000 9
Energy 49 000 4,3 186 000 9,2 0 0 0 0
Others 101 000 38,5 151 voo 7,4 511 0002 52 567 0002 56
TOTALS 1 133 000 2 046 000 2 011 000 1 011 000

Source: Operation, Maintenance and Repalr of Selected Irrigation Systems, WB, AGR,
Technical Note No.l, 1977

! Includes fringe benefits
2 Includes costs of purchasing water from other districts

»



OPERATION AND MAINTENANCE COSTS FROM SELECTED IRRIGATION SCHEMES

TABLE 4

(UsA)

(@9) (2) 3) (5) (6) (7 (8) (9) (10)

Irrigated 0O&M Costs per irrigated hectare Water Water 0O&M Cost
Area Op.!? Maint. Sup. Eng. Adm. Others TOTAL Diverted Use/ha per m?

(ha) $ % $ % $ A S A S A S (10 m?) m? (UsSS/m?)
" South San Joaquin 26 308 46 46 23 23 12 2 20 20 - - 100 394 15 000 0.7
Merced 46 676 27 26 35 34 5 5 9 9 25 25 102 849 18 200 0.6
Tulare 25 253 49 54 20 22 3 3 6 7 12 13 90 286 11 300 0.8
Lower Tule 35 490 42 64 12 18 2 3 8 12 3 2 66 331 9 300 0.7

TOTAL 133 727

Mean Value 337 431 41 45 22 24 6 6 11 12 14 13 90 - 13 450 0.7

Source: Operation , Maintenance and Repair of Selected Irrigation Systems, WB, ACR, Technical Note No.l, 1979.

Notes

- Column (2): includes costs for water development (Pumping), purchased water and transmission and distribution.

~ Original values were updated using the O&M index cost (1975 to 1986 = 2.33)



TABLE 5

MAINTENANCE COSTS OF SPECIAL WORKS

1) (23 (3) (4) (5) (6)
San Herced Tulare Lower Size Mean
Joaquin Tule Range Value
Km! $/Km Km $/Km Rn  $/Km Km $/Km m?/s US$/Km
Maintenance of unlined
canals 321 085 812 1 113411 1 361 326 1 511 1.5-28.0 1 267
Maintenance of lined
canals 64 724 222 954 - - 0.4-2.6 839
Maintenance of pipelines 464 897 171 894 56 642 - 0.2-0.7 811
Total lengh of canals/
pipes (Km) 560 1 195 467 326
Total asse*=?/km 24 526 19 425 4 817 7 039

Source: Operation, Maintenance and Repair of Selected Irrigation Schemes, WB, AGR,
Technical Note No.l, 1979. Figures updated to 1986 using O&M index (2.33)

Km refers to total length of canal/pipelines.
! Values of 1975

_Lg_



TABLE 6

IMPACT OF [RRIGATION COSTS ON TOTAL PRODUCTION COSTS AND INCOME

(Selected crops, per hectare, Panuma)’®

Rice Maize Horticulture Crops
w! D? w D Water melon Peppers Industrial tomato
W D W D W D

First Scenario

Water charge = 0.0l US$/m?

1. Irrigation labour costs 31 90 15 53 16 53 S 42 7 44
2, Water charge 44 128 22 78 22 77 8 61 10 63
3. Total irrigation costs 75 218 37 161 38 130 13 133 17 107
4. Irrigation requirements 4 417 12 759 2 221 7 763 | 2 228 7 646 777 | 6 049 999 6 281
5. Total Production costs 986 1 129 520 644 1 558 1 636 3 226 3 316 2 631 2 721
6. Gross Lncome 1 208 1 208 775 775 2 862 | 2 862 | 6 360 [ 6 360 3710 3710
7. Net income 222 79 255 131 1 304 1 226 | 3 134 3 044 1 079 989
8. Total Irrig. costs/Tot. Prod. Costs (X) 8 19 7 25 2 8 1 3 1 4
9. Total Irrig. ccsts/Net income (Z) 34 (-275) 15 (-123) 3 11 1 3 2 11
Second Scenario?

Water charge = 0.02 US$/m?

3. Total irrigation costs 119 345 59 208 60 206 21 163 27 170
5. Total production costs 1 03¢ 1 256 542 691 1 580 1712 | 3 234 | 3 376 2 641 2 784
7. Net {ncome 178 | (-122) 234 84 1 281 1 150 |3 126 | 2 983 1 068 926
8. Tot. Irrig. Costs/Tot Prod. Costs (Z) 12 27 11 30 4 12 1 S 1 6
9. Tot. Irrig. Costs/Net income (Z) 67 | (-283) 25 | (-247) S 18 1 S 3 19
Third Scenario?

Water charge = 30 US$/ha/season

3. Total irrigation costs 61 120 45 83 46 83 35 72 37 74
5. Total production costs 972 1 031 528 566 1 566 1 589 3 248 3 285 2 651 2 688
7. Net income 236 177 247 272 1 296 1273 § 3112 | 3 075 1 059 1 022
8. Tot Irrig. Costs/ Tot prod. Costs (%) 8 12 9 15 3 5 1 2 1 3
9. Tot. Irrig. Costs/Net income (Z) 34 68 18 31 5 7 1 2 3 7
Source: Banco de Datos de Cuentas Normativas de Actividades Agropecuarias (Programa P.A.C.C.A.), Documento Técnico WNo.9.

Proyecto de Desarrollo de la Agricultura bajo Riego (FAO/UNDP/PAN/81/011), Marzo 1985, Panami.

W=
For
All

Wet Season; D = Dry Season

data from Herrera Region, Panama

the second and third Scenario only horizontal lines that are different from the first scenario are reported

- g8 -
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ANNEX 1

ESTIMATED O&M COSTS FOR A TERTIARY CANAL
(Indcnesia)

1. DESCRIPTION

The total length of the tertiary canal is 2.5 km and that of the
quaternary canals (field canals) is 12.5 km. The area served 1s 150 ha
distributed in 175 furms. The average trapezoidial section of the
tertiary canal is 0.7 m? capable of carrying a maximum flow of 0.5
m’/s. The average section of the quaternary canals is 0.05 m? and they
carry flows in the order of 20 1/s.

2. OPERATION COSTS

One ditchrider ("ulu-ulu") together with one helper can manage
the water distribution within the area as it has suitable operating
structures. The related annual cost 1is:

Rupees
1 ditchrider
(120 kg rice x 150 Rps/kg x 3 seasons)= - 54 000
1 helper
( 60 kg rice x 150 Rps/kg x 3 seasons)= 27 000
81 000

3. MAINTENANCE COSTS

The tertiary canal needs weed clearance every three months to
keep it in proper working crder. One man can clean 25 m/day of one
gide of the canal; therefore the labour required for one cleaning is:

2 500

25 X 2 = 200 mandays; for 4 times/year = 800 mandays

Quaternary canals also need four weedings per year and one
worker can undertake 200-250 m/day. Therefore the labour requirements
are:

12 500

500 - 62.5 mandays/weeding; for 4 times/year = 250 mandays

The estimated maintenance cost 1s therefore:

1 050 mandays-x 700 Rs/day = 735 000 Rps/year
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4. OTHER COSTS

The undertaking of the above-mentioned O&M activities requires
the existence of a water users' organization which has some costs in
terms of supplies and material. Theses are estimated at 100 000 Rps
per year.

5. TOTAL O&M COSTS

Operation: 81 000
Maintenance 735 002
Others 100 0uvO0

Total 916 000

This represents a cost per hectare of 6 106 Rps. (5.47 US$/ha)
or approximately 8/9 mandays per hectare.

The allocation for O&M activities from the central government
for the period 1984/85 was 11 512 Rps/ha, therefore the O&M costs of
tertiary canals represent an important part (35%) of the total
expenditure (176/8 Rps/ha).
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WATER CHARGES: A TOOL FOR IMPROVING IRRIGATION PERFORMANCE?

Leslie E. Small
Agricultural Economist
International Irrigation Management Institute, Sri Lanka
and
Associate Professor of Agricultural Economics
Rutgers University, New Jersey, USA

SUMMARY

Policies for financing irrigation services have the potential to affect
the management and performance of irrigation systems. For this to happen,
however, appropriate institutional arrangements are needed with respect to
establishing responsibility and authority for four key processes: allocating
resources to irrigation, implementing irrigation services, collecting resources
from beneficiaries, and controlling the resources collected.

If water charges are to have the potential to improve system performance
through providing more funding and encouraging better management, a degree of
financial autonomy is needed to create a link between the provision of irrigation
services and the collection of and control over resources from water users,
Likewise, for a financing mechanism to have the potential of improving system
performance by encouraging active cooperation and involvement of water users, a
degree of financial autonomy is needed to give them a sense of ownership of the
irrigation system. Improvement of investment decisions is also possible with
financial autonomy, although this is not likely to occur unless the financially
autonomous agency also has a voice in the investment decision process. Because
water charges seldom involve water pricing, they have much less potential to
encoucage increaced efficiency of water use by the farmers than is frequently
assumed,

In the absence of any significant degree of financial autonomy for the
agencies that provide irrigation services, water charges may be justified on
fiscal or income distribution grounds; however, it is unlikely that they will
have any significant positive effect on irrigation performance.

Although the benefits of financial autonomy appear substantial, it is not
a simple matter to introduce the institutional changes necessary to create
financial autonomy in s’tuations where it has not existed. An attempt to create
these institutional changes is likely to result in a transitional stage in which
many organizational and financial problems will be encountered. But there is a
continuum between absolute financial dependence and complete financial autonomy.
Movements in the direction of financial autonomy, where possible, seem desirable.

One argument sometimes given for not encouraging financial autonomy is
that farmers cannct afford to pay the water charges that would be necessary to
cover the costs of 0&M. [In light of the large amounts which farmers operating
wiith non-government irrigation facilities frequently pay for water, this argument
needs to be examined very critically. [f the irrigation services provided by
public irrigation systems are of such poor quality that the farmers cannot pay
for the costs of 0O8M from the incremental income they receive from irrigation,



- 93 -

then something is seriously wrong with the irrigation system or with its
management. And if water charges are a key link in a chain of events needed to
improve irrigation performance, then charging farmers for irrigation may
ultimately turn out to be a way of increasing their incomes.

1. INTRODUCTION

Over the past several decades, governments in many countries have made
large investments to build, rehabilitate, and upgrade irrigation facilities.
Concomitant with the increase in irrigated area has been a rise in the magnitude
of the recurrent costs for operation and maintenance (0&M) of the irrigation
facilities. Many governments have found the resulting budgetary demands
burdensome, particularly in light of the economic and budgetary pressures facing
them in the 1880's. One response has been to reduce the funding for O0&M to
levels that are likely to lead to a gradual deterioration of the irrigation
infrastructure.

Not surprisingly, this recurrent cost problem has received considerable
attention in recent years (see e.g., ADB/IIMI, forthcoming; Devres, Inc. 1985;
Easter 1985; Small et al 1986; Westgate 1985). A1l too often, however, the
problem is viewed from a narrow perspective of "how to increase cost recovery
from farmers," perhaps combined with a concern about "how to get farmers to be
more efficient in their use of water." But more important, in my view, is the
role that financing policies could piay in improving the quality of irrigation
services provided to the farmers, while at the same time reducing the
government's fiscal burden. In this paper, I address the questions of in what
ways, and under what circumstances, policies towards water charges may create the
potential for improvements in public sector irrigation performance.

Before we can proceed with an examination of these questions, however,
we need to clear away some verbal debris that both reflects and encourages
confusion and a lack of clarity and precision in our thinking on these matters.

First, we need to clarify the difference between cost recovery and
irrigation financing in the context of public sector irrigation. 1 suggest that
the following definitions may be helpful:

Irrigation Financing: The internal (domestic) generation of funds or
other resources which are used to pay for the costs of providing
irrigation services.

Cost Recovery: The internal generation of funds which flow to public
agencies as a result of the government's provision of irrigation
services.

Although the above definition of irrigation financing excludes the
mobilization of external funds for irrigation, the term is still a very broad
one, encompassing all approaches to the acquisition of domestic resources to be
allocated for irrigation construction or 0&M. Some, but by no means all, of
these approaches would involve cost recovery. Funds flowing to the government as
a result of cost recovery, on the other hand, need not -- and indeed frequently
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are not -- used for irrigation financing. The common assumption that increased
cost recovery means improved funding for irrigation 0&M is often incorrect.

It is also useful to distinguish between direct and indirect methods of
financing and of cost recovery.

Indirect Methods: Methods of financing or of cost recovery which do not
involve payments by the water users specifically for irrigation services.

Direct Methods: Methods of financing or of cost recovery which involve
payments by water users specifically for irrigation services. These

payments may be termed "water charges.

Many indirect methods of irrigation cost recovery exist (such as land
taxes, domestic marketing taxes, export and import taxes and trade restrictions};
however, these cost recovery mechanisms generally have no inherent potential to
improve irrigation performance, and so are not considered further in this paper.
Indirect financing mechanisms (such as funding irrigation 0&M from general
taxation or from the receipts of economic activities not directly connected with
irrigation) are also largely excluded from consideration in this paper, except
where they have clear linkages to water charges.

Finally, it is important to make a distinction between two types of water
charges, namely water prices and area-based fees.

Water Prices: Charges for irrigation services which vary in accordance
with derisions of water users regarding the amount of water to use.

Area-Based Fees: Charges for irrigation services which vary in
accordance with decisions of water users regarding the area and type of
crop to irrigate, but not in accordance with decisions regarding the
amount of water to use.

It is frequently asserted that water charges will enhance the farmer's
efficiency of water use. But only water pricing -- & relatively rarely used
mechanism -- has the potential to do this, because it is the only type of charge
that links a user's total cost of water to his water-use decisions. Area-based
fees, if they are differentiated by type of crop, may influence water use through
their effect on a farmer's cropping decisions. But the importance of such an
effect on the total efficiency of water use is 1ikely to be negligible unless the
differential is much greater than is possible with the present structure of water
charges in most Asian countr.:s. The common assumption that water charges will
lead to more efficient use of water is thus often incorrect.

2. POTENTIAL EFFECTS OF WATER CHARGES ON IRRIGATION PERFORMANCE

Water charges may create conditions favorable to enhancing irrigation
performance through their effects on (a) the availability of funds for 0&M, (b)
the accountability of system managers; (c) the extent of cooperation and
involvement of the water users in 08M; (d) the efficiency of water use by farmers
(if the charges take the form of water prices); and (e) the quality of investment
decisions.
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2.1 Availability of Funds for 0&M

The efficient operation of irrigation facilities is frequently hindered
by low funding 1levels for routine 0&M. If funds are allocated through a
government budgetary process, it is 1likely -- especially during periods of
general fiscal austerity -- that th2 amounts provided for 0&8M will be inadequate
for satisfactory performance. Alternatively, funding for O08M may be based on
charges paid by water users, so that the 1level of funding for 0&M can be made
independent of general government budgetary constraints. If this results in
increased funding for 0&M, a significant improvement may be possible in the
performance of existing irrigation facilities.

2.2 Accountability of System Managers

Financing policies based on water charges create the possibility of
increasing the degree to which irrigation managers are accountable to water
users, not only for financial and managerial decisions regarding 0&M, but also
for the overall performance of the irrigation system. If an irrigation agency
receives a sizeable portion of its funds from the farmers to whom it is providing
water, the agency's managers are more likely to be concerned about the quality of
irrigation services provided in order to enhance their ability to collect the
water charges.

2.3 Cooperation and Involvement of Water Users in 0&M

Water users may cooperate more actively in 0&M if financial policies
cause them to feel that they, rather than some remote government agency, own the
irrigation facilities. To encourage this, a government migh: provide a mechanism
whereby, prior to any new government investment in irrigation development or
rehabilitation, agreement is obtained from the water users to arn->t a clearly
defined financial responsibility for a portion of the capital costs. For this to
be effective, the potential water users would need to be involved in the planning
and design process. Cooperation of the water users in 0&M may also be enhanced
if a system of water charges is structured such that the amount of payment
required can be reduced if the users take direct responsibility for certain
components of 0&M.

2.4 Efficiency of Water Use by Farmers

If water charges are to result in more efficient use of water by far.ars,
they must be in the form of water prices, rather t)an area-based fees. But
systems of water pricing generally require the ability to measure water
volumetrically, although in some situations water pricing might be based on the
length of time that water is delivered (if rates of flow are generally not
subject to large and unpredictable flucituations) or on the number of irrigations
(if the amount of water received during each irrigation is relatively stable).
Because of technical and administrative difficulties associated with controlling
and measuring water, pricing in gravity irrigation systems characterized by large
numbers of small farmers growing_ irrigated rice is generally economically
infeasible, and is seldom attempted.2 Furthermore, even if water pricing were
possible, its benefit in terms of increased water use efficiency by farmers would
be much less than is sometimes suggested. Much of the current "wastage" of water
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can be attributed to poor supply control rather than to excessive demand in the
absence of water prices. But effective supply control -- itself a pre-requisite
for a system of water pricing -- can be expected to greatly reduce the amount of
water "wastage," thereby reducing the additional gains that could be expected
from any subsequent attempt to introduce water pricing.

2.5 Quality of Investment Decisions

Improving the quality of investment decisions can increase the
performance of irrigation both by resulting in project designs which are more
conristent with the needs of the water users, and by avoiding the construction of
projccts of dubious economic viability. Water charges can affect the quality of
investment decisions, but only if there is an institutional linkage between the
investment decision process and the financial status of the individuals or
agencies making the decisions. If water users know that they are expected to pay
a water charge which will include a component for the capital cost of the
irrigation facilities, and if they have a voice in the investment decision, this
linkage exists at the level of the individual water user. Such a situation
typically prevails in the case of farmer-managed ("village" or "communal")
irrigation systems. For this linkage to exist at the level of the irrigation
agency, two conditions must be fulfilled. First, the officials of the agency
must know both that the agency is responsible for repaying a portion of the
capital costs and that these funds must be obtained from water charges to be
collected from the farmers. Second, the agency must be involved in the process
by which the investment decisions are made.

3. THE IMPORTANCE OF INSTITUTIONAL ARRANGEMENTS

The 1ikelihood that the potential effects of water charges identified in
the previous section will actually be realized depends on the institutional
arrangements establishing responsibilities for four processes: allocating
resources to irrigation; utilizing these resources to implement irrigation
services; obtaining resources from irrigation beneficiaries; and controlling the
resources so obtained. The key distinction is between situations characterized
by full or partial financial autonomy and thcse characterized by financial
dependence. With financial autonomy, an irrigation agency has at least partial
responsibility for all four processes. In particular, it has control over
resources which it obtains from water users, and thereby also controls the
allocation of all or most of the resources devoted to irrigation 0&M. Financial
autonomy can exist in varying degrees, and is almost always partial, particularly
when the cost of irrigation development is considered in addition to the 0&M
costs. Therefore, the term "financial autonomy" does not imply total financial
self-sufficiency. With financial dependence, on the other hand, an irrigation
agency has no control over any funds collected from the water users, and is thus
primarily dependent on resources allocated to it through the general government
budgetary process.

The importance of the institutional distinction between financial
autonomy and financial dependence is highlighted in Table 1. With the
unimportant exception of water pricing in the case of financial dependence, none
of the potential benefits of water charges on irrigation performance can be
expected to occur in the context of financial dependence. While it cannot be
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asserted that these benefits will necessarily occur when financial autonomy
prevails (because of other intervening factors which may erist), the
institutional arrangement of financial autonomy creates the potential for their
realization.

Financial dependence prevails in many Asian countries, including
Bangladesh, India, Indonesia, Malaysia, Nepal, Pakistan and Thailand. Financing
policy in Sri Lanka has also been one of financial dependence; however, recent

policy changes with respect to water charges -- including the implementation of a
water charge with the provision that funds collected in a given project are to be
used for 0&M in that project -- represent a potential move in the direction of

financial autonomy.

Financial autonomy prevails in a number of other Asian countries,
including China, Japan, the Philippines, South Korea, Taiwan and Vietnam. It
also exists at the level of the tertiary irrigation facilities in Indonesia. In
addition, financially autonomous irrigation agencies are found in other parts of
the world, including France, Greece, Mexico and the United States of America.

Table 1 POTENTIAL CONSEQUENCES OF WATER CHARGES, BY INSTITUTIONAL CONTEXT AND
TYPE OF CHARGE

Type of Consequence Institutional Context and Type of Charge
Financial Autonomy Financial Dependence
Area-based Water Area-based Water
Fees Prices Fees Prices
Improved Funding for O0&M yes yes no ne
Improved Accountability yes yes no no
Improved Involvement of Users yes yes no no
More Efficient Water Use
-Better water use decisions no yes no yes
-Better cropping decisions yes yes yes yes
Improved Investment Decisions yes yes no no

Financial autonomy usually involves decentralized responsibility for
jrrigation services, which may be provided through local irrigation or land
improvement dist=1:ts or associations, as in China (Nickum 1982), Japan (Kimura
1977; Kelly 1982; Jkamoto et al 1985), Korea (Small et al 1986; Wade 1982),
Mexico (World Banc¢ 1983), Taiwan (Abel 1976; Bottrall 1978]), and the USA (Adams
1952; U.S. Congress 1983); through irrigation companies, as in France (Pelissier
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1968; 8Sergmann 1984) and the USA (Revesz and Marks 1981); or through irrigation
cooperatives, as in Greece (Bergmann 1984).

An exception to this pattern of decent-alized authority under financial
autonomy occurs in the Philippines, where a semi-governmental corporation, the
National Irrigation Administration (NIA), ‘s responsible for constructing and
operating national irrigati<n systems throughout the country. Although in the
past the NIA received much o/ its funds from annual budgetary allocations from
the Government of the Philippines, a few years ago this financial support for 0&M
was reduced and then terminated. Thus the NIA has increasingly been forced to
conduct its operations within the budget constraints of revenues earned from its
corporate activities. This has caused the NIA to place much greater emphasis on
the collection of water charges from the farmers than had previously been the
case.

Financially autonomous irrigation organizations generally impose direct
water charges on the users of irrigation water. But they frequently also rely on
indirect financing, in the form of secordary income, to reduce the level of the
direct water charges which they must impose. Secondary income of an irrigation
agency results from a variety of economic activities in which the agency engages,
or from assets which it owns.

Many examples can be cited of the use of secondary income to supplement
the water charges jevied by financially autonomous irrigation agencies. In
China, irrigation agencies are encouraged to undertake a variety of miscellaneous
enterprises such as fishing, livestock production, and processing of agricultural
products (Ye and Uong 1986; Nickum 1982, p 4). In Taiwan, some irrigation
essuciations in urbiiizing areas have found that the conversion of previously
irrigated land intu non-agricultural urban uses has made part of the canal
network unnecessary. These associations have sold the land on which these canals
were located and hav:: invested the bproceeds to generate income for the
association. In the Philippines, parc of the funds used to finance 0&M
activities for the NIA come from secondary income earned from equipment rental,
funds on deposit, and a fee charged for managing the construction of new
irrigation projects. In Korea, secondary income from interest earnings, sale of
water for non-irrigation purposes, and rental of assets provides, on the average,
about one-fourth of the total income of the irrigation associations (Small et al
1986). In the United States, the formation of water users' organizations was
encouraged by a government policy that gave the associations rights to certain
types of secondary income, such as the revenues from grazing permits and from the
sale of power generated by hydropower facilities associated with irrigation
reservoirs (Thompson 1985). In Indonesia, some water users' organizations have
rights to income from specified parcels of land. Officials of the organizations
are allowed to cultivate these parcels and retain the income as compensation for
their services in lieu of direct payment by the water users.

As noted above, one of the potential advantages of financial autonomy is
that it establishes an environment favorable to the creation of financial
accountability Tlinkages between irrigation managers and water users. Reports
from China provide some indication that this increased accountability does occur.
For example, Nickum (1982, p 22) re.orted that irrigacion districts in China,
unlike most economic enterprises in the state sector, were not over-staffed, due
to the fact that revenues to cover a significant portion of the district's
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expenditures had to be raised by water charges on the users. There is also some
evidence that water users in China use the threat of non-payment of water fees as
a leverage over management (Ibid., p 38). In Vietnam it has been reported that
prior to an irrigation season, financially autonomous irrigation agencies sign
contracts with the irrigation team of the each cooperative regarding the number
of irrigations to be given and the area to be irrigated. After each irrigation,
there is an inspection to ascertain whether the results have been satisfactory.
If the provisions of the contract have not been met, the water charge to be paid
by the cooperative is reduced (Le and Ninh 1986). Accountability of irrigation
managers is also encouraged in Vietnam by structuring the water charge so that
the amount paid per ha depends on the yield obtained (Ibid.). This gives the
irrigation agency a financial stake in the agricultural outcome of the irrigation
services they provide -- something which often occurs in cases of private-sector
irrigation, but is seldom attempted in the pubiic sector.

Some of the effects of changing to a system of financial autonomy can be
observed in the case of the Philippines. The NIA's increased financial autonomy
has led to changes in the financial procedures for 08M. On the one hand, efforts
have been made to reduce the costs of O0&M, in part by turning over certain
responsibilities and authority to the farmers. On the other hand, more attention
is now given to collecting fees from water users than was the case in the past,
and systems of incentives have been established to increase the rates of fee
collection. One consequence of these changes appears to be increased recognition
of the importance of improving the quality of irrigation services provided to
farmers, in order to enhance their willingness to pay the water charges.

4. FINANCIAL AUTONOMY: CAN FARMERS AFFORD IT?

As noted in the previous section, financially autonomous irrigation
agencies generally impose water charges on the farmers they serve, although the
level of the fees is frequently reduced because the agency also has sources of
secondary income. This raises the question of what level of charges farmers can
reasonably be expected to pay. Or, to phrase the question in terms of the
concerns of those responsible for providing the irrigation services, can farmers
pay enough to provide the resources needed to continue to operate and maintain
the irrigation infrastructure in a satisfactory manner?

Information on communal and private irrigation systems in various
countries in Asia -- which are, by their very nature, financially autonomous--
shows that even very poor farmers often pay quite large amounts for good quality
irrigation services. In Rangladesh, it is not uncommon for a farmer to agree to
pay 25 percent of his dry season irrigated rice crop to the owner of a nearby
tubewell who supplies the water. Studies of farmer-managed irrigation systems in
Nepal have revealed large amounts of cash and labor paid by farmers (Martin
1986).

Two conclusions logically flow from these observations. First, although
the payments are large, the benefits that farmers perceive they are receiving
from the irrigation services must be significantly greater than these payments.
Thus, even if they are very poor in an absolute sense, they have the ability to
pay and be better off tkan if they did not have access to irrigation. Second,
the farmers are willing to pay these amounts because they know that the
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alternative is to have no access to irrigation. In the case of communal systems,
it is also likely that because the farmers own and control the system, they have
enough confidence in the quality of the irrigation services to make them willing
to make these payments.

For larger irrigation projects with more direct government involvement,
the institutional arrangement of financial autonomy can foster a willingness on
the part of farmers to pay water charges because it helps establish the
conditions whereby farmers know -- at least as a group -- that unless they pay,
they will have no access to irrigation. The magnitude of the farmers' ability to
pay fees in such projects depends on the quality of the irrigation services
provided. In a recent studv of five Asian countries, it was concluded that as
long as irrigation facilities were performing in a reasonably satisfactory
fashion, the direct benefits accruing to the farmers would generally be large
enough to enable the farmers to pay for the full cost of 0&M (Small et al 1986).
The estimated typical benefit recovery ratios (the proportion of the increase in
net income attributable to irrigation which is needed to pay the water charges)
that would occur if water charges were set at a level to cover the full 0&M
ranged from 7 to 36 percent for the five countries (Table 2). But the study also
concluded that in most cases, the farmers could not realistically be expected to
pay, in addition, for more than a small portion of the capital costs, because of
the very high benefit recovery ratios implied (Table 2).

The institutional arrangement of financial autonomy provides the
possibility of financing the recurrent cost of irrigation services not only from
direct farmer payments, but also from secondary income. It may thus be possible
to structure farmer payments for irrigation services to incorporate components
for both recurrent and capital costs, while 1imiting the total payment to a level
which is reasonable in light of the magnitude of the benefits received.

For example, irrigation service fees paid by farmers in Korea have
clearly identified ccoponents for 08M and for capital costs, and the irrigation
organizations are typically responsible for the full 0&M costs plus repaying, to
the central government, a specified small portion of the capital cost. But the
average amount which farmers must pay is only about 93 percent of the average
cost of O&M, with the difference between the amount paid by farmers and the
expenditures of the organizations accounted for by secondary income (Table 3).
This arrangement hac the triple advantage of giving the autonomous agency
responsibility for funding the recurrent costs of irrigation: giving it and its
farmer members clear ownership rights to the irrigation facilities; and keeping
the irrigation service fees at a reasonable level relative to the benefits of
irrigation received by the farmers.

Another important factor affecting the Jlevel at which a financially
autonomous agency must set the water charge is the rate of collection of the
water charges. In the case of Korea cited above, rates of collection average
over 98 percent, so that there is little difference between charges and
collections. But in the case of the Philippines, for example, the NIA obtains
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Table 2 ESTIMATcD BENEFIT RECOVERY PATIOS UNDER ALTERNATIVE FINANCING
POLICIES IN FIVE ASIAN COUNTRIES (PERCENT)

Country Policy
Actual Actual modified Actual modified to Set
to Set Irrigation Irrigation Service Fees Equal
Service Fees to 0&M plus Full Recovery
Equal to of Capital Costs
08M Costs Moderate High
Capital Capital
Costs Costs
Indonesia
low estimate? 8 10 56 114
high estimated 21 27 154 313
Koreab
Tow estimate? 26 (54) 27 (58) 141 (297) 203 (429)
high estimate? 33 (70) 36 (75) 183 (387) 264 (557)
Nepal 5 10 74 122
Philippines 10 7 43 98
Thailand® 9 31 155 279
(30) (53) (176) (300)

2 jow and high estimates result from alternative estimates of the
net benefits of irrigation.

b Figures in parentheses represent the estimated benefit recovery ratios
that would prevail if domestic prices of paddy were allowed to drcp to
a level consistent with 1983 world prices, while all other prices &nd input
amounts remained constant.

C Figures in parentheses represent the values that would apply if the implicit
tax on the farmgate price of paddy were 22 percent, as estimated for the
late 1970's in World Bank, "Thailand: Case Study of Agricultural Input and
Output Pricing" Staff Working Paper No.385, 1980, p.50.

Source: Small et al, 1986, vol 1.
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Table 3 AVERAGE REVENUES EARNED OR COLLECTED PER HA BY IRRIGATION AGENCIES
IN THREE ASIAN COUNTRIES (PERCENT OF 0&M COSTS PER HA)

Korea Nepal Philippines

1. Revenues from Water Charges

a. HWater charge levied a3 60 121

b. Approximate percent of

charges which are collected a8 20 62

c. Total revenues collected? 91 10 75
2. Revenues from Secondary Income 28 0 257b
3. Total Revenues® 119 10 332b

dLine la times line 1b.

bIncludes interest and managemenf fees derived from and mostly utilized for new
construction activities, amounting to 200 percent of 0&M costs.

€lLine 1c plus line 2.

Source: Small, et al, 1986, Vol 1, p 31.
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only about 75 percent of the cost of O0&M *rom water charges, even though the
actual charge is set at approximately 121 percent of the cost of 0&M (Table 3).
This reflects the relatively low (62 percent) rate of collection of water charges
which the NIA has been able to achieve.

As a final point, it should be noted that with financially autonomous
irrigation agencies, the cash burden placed on the farmer to finance recurrent
costs can often be reduced by provisions that allow direct contributions of labor
for the maintenance of irrigation facilities. This type of "non-cash financing"
is a common arrangement in communal or farmer-managed irrigation projects. For
very poor farmers for whom cash is scarce, this may be an attractive alternative
to a payment only in cash.

NOTES

1an alternative and more descriptive term for these payments is
"irrigation service fees." This term is preferred by the Asian Development Bank
because it emphasizes the idea that the charges represent payments for a specific
service, rather than being a tax. It also implies that the fees are not limited
to costs directly related to water, but include any type of costs which are
incurred in the provision of irrigation services.

21t has recently been reported that water pricing is being successfully
used in irrigation projects in China (Ye and Dong 1986). This contrasts sharply
with the experience in other Asian countries, and bears further examination.
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IRRIGATION SYSTEM RECURRENT COST RECOVERY:
A PRAGMATIC APPROACH
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1. INTRODUCTION

The economic and fiscal wviability of public idrrigation systems in
developing countries is currently receiving intense scrutiny from a variety of
observers, policy makers, and practitioners. These topics have recently been
the subject of a critical report by the U.S. General Accounting Office (GAO,
1983) and two subsequent studies on irrigation system O&M and associated
recurrent costs commissioned by USAID (Carruthers, et al, 1985; Easter, 1985).
Another major study on a similar set of topics has just been completed at the
International Irrigation Management Institute (IIMI) with support from the Asian
Development Bank (ADB, 1985). Recurren: costs have also been treated extensively
in recent editions of the ODI newsletter and in a number of other papers and
reports (0DI, 1985; PRC/CHECCI, 1985; DAI, 1984; Prasad and Rao, 1985; Rao,
1985).

Thus, although this is not a new set of issues (Michael Roberts (1980)
has discussed similar problems existing a hundred years ago in the colonially-
administered irrigation systems of Sri Lanka) the wealth of recent study and
research offers a promising opportunity to reassess established thinking on the
tepic. Such a reassessment is particularly timely in the light of several recent
trends. One of these is the apprehension felt in a number of Asian countries
over increasingly stringent fiscal and balance of payment problems. This has led
to a new concern with efficient operation and maintenance, and to reductions in,
or even the elimination of, 0&M subsidies from national treasuries.

In addition, many of the best sites for major irrigation system
construction have been exploited, 1leaving more marginal sites as new project
opportunities. For these more marginal sites to be economically viable,
verformance expectations have to be raised, which implies management that is more
effective and efficient than the prevailing standard. This, in turn, implies
higher 0&M costs, exacerbating already stressed operational budgets.

Furthermore, a number of bilateral and multilateral donors are
jdeologically committed to in.ureased fiscal responsibility and a reduction in
government subsidies and "distortions" in the economies of countries which they
assist. In the context of LDC irrigation sectors, one effect of this approach
has been to focus particular attention on the fees generated by governments in
exchange for the irrigation services they provide.

The purpose of this paper is to examine the means of meeting the
recurring obligations entailed in operating and maintaining public irrigation
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systems from the point of view that a reasonably enlightened donor agency might
employ. The recent studies and papers mentioned earlier comprise a primary
source of information for this examination.

As used here, 'cost recovery" refers only to the recurring costs of
operating and maintaining existing systems and not to the original capital
investment in them. This is a rather arbitrary definition of the issue, although
it is noted that outside of East Asia developing countries do not generally make
serious attempts to recover the capital costs of large-scale public irrigation
systems from the direct beneficiaries and that change in this general policy is
unlikely3.

2. A PERFORMANCE PERSPECTIVE

A consideration of the recurring obligations involved in operating and
maintaining an irrigation scheme, and the attendant recurrent cost obligations,
leads straightaway to the question of the scheme's performance. Although an
antiquarian's approach to the maintenance of a scheme's physical infrastructure
is possible, it is not particularly useiu!. An irrigation scheme is a productive
asset, and we are properly concerned principally with its output of agricultural
goods, and possibly with other less tangible outputs such as increased levels of
employmant or regional economic growth. In short we expect it to perform--and
effective 08M is essential to attaining expected levels of performance.

Unfortunately, "performance" 1is not as clear-cut a concept as we would
like, especially when the famine-insurance objective of many of the "extensive"
systems on the Indian subcontinent s included along with the production-
maximizing goals that we are more familiar with 1in other parts of the world.
Nevertheless, it is important not to stray too far from this fundamental (though
broad) concern with "performance" in considering recurrent cost policies and
collection procedures. It is all too easy to become preoccupied with interesting
questions of pricing theory and marginal returns while losing sight of the larger
purpose of the endeavor.

Certainly performance and cost recovery have economic dimensions as well
as physical, institutional, and agronomic ones. But to treat these in isolation
from the others, or to assign them primacy, is not terribly useful. Economic
theory offers us tools for setting public policy that optimizes the performance
of an economic system when certain conditions are met. But so many of the
present difficulties with irrigation system operation and cost recovery lie in
administrative, financial, organizational, political, and technical domains that
a more pragmatic performance-oriented perspective seems to _e a more useful one.

3. FEES FUNDING AND PERFORMANCE

Given that the performance of public irrigation systems is quite often
disappointing, et us ask what impact policy decisions regarding irrigation
service fees can have in making improvements. To set the stage, it is useful to
focus on two rather important connections that are often assumed in the
traditional chain of argument that 1leads from irrigation fee assessment to
affactive 08&M.
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3.1 Irrigation Fees and Efficiency

The first of these is the connection between the level of the irrigation
fee charged to farmers and efficient resource (water) allocation. Nothing is
closer to the heart of Western economic theory than the idea that prices broker
supply and demand and, appropriately set, result in an efficient allocation of

_resources and an efficient economy. Thus a farmer will apply more urea at 1
Rupee a kilogram, than if it were 2 Rupees a kilogram, and, if the price of urea
makes sense 1in the overall scheme of things, all farmers will make reasonably
good decisions about how much urea to apply without being wasteful.

The following passage from Irrigation Age, an American trade magazine,
illustrates this point well.

Milas Russell, Jr. doesn't consider himself a pessimist. Realist
is more like it....Water costs about $9.50 an acre foot from his
Imperial Valley water district. Compare that with $150 an acre
foot irrigators in San Diego County pay....

Russell admits that he, and many other irrigators 1in the Valley,
have wasted water in the past. The only real incentive to not
waste water is the threat of a "triple-charge" fine. If drainage
at the "waste box" exceeds 15% of the amourtc of water received at
the headgate, and the irrigater is caught by the district, he has
nine hours to fix the situation or he is subject to a fine two
times the initial water charge.

"But", said the Brawley, Calif. farmer, "that isn't too much of a
worry for some of these guys who have 15,000 acres of high value
crops." (Irrigation Age, 1986)

This simple notion has proved to be a remarkably powerful device both for
understanding how the marketplace works and for making it work better. We do
economic theory grave injustice, though, when we expect it to perform this minor
miracle on commodities that are not paid for on a per unit basis.

A1l depends on a rational decisionmaker choosing to buy (and apply) more

or less of an item (input) based on its cost and his return. If the price paid
is divorced from decisions about how much to buy then it is unreasonable to
expect “price" to perform a rational allocative function. In fact, the effect

tends to be exactly the opposite of that intended. There is a good analogy with
a 30-day rail or airline pass which allows unlimited travel within that period
for a fixed payment.

The question we must ask then if we expect pricing mechanisms to promote
efficient allocation of irrigation water, is "to what extent is irrigation water
actually delivered and paid for on a per unit basis in practice?" To begin with,
we observe that cases of true volumetric delivery of irrigation water by public
agencies anywhere in the third world are vanishingly rare. On the other hand, it
is also uncommon to find water delivered for a fee that is absolutely constant
for all users.
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In practice, pricing mechanisms fall on a continuum that ranges between
metered and flat rate service but does not include the endpoints. The first
adjustment to a hypothetical flat rate scheme that is usually made is for ihe
area owned or irrigated. Subsequently, crop type, season. and source of water
(e.g. pumped or surface) may be taken into account.? Additionally there may be
special discounts or exemptions granted for crop failure or typhoon damage, or
occasionally for such steps as the creation of a water user organization.

A11 of these adjustments attempt to distribute the charges levied more
equitably among users. But as far as rational resource allocation among farmers
is concerned, they assume restraint rather than providing it. There is nothing
in any of these pricing contingencies which deters an individual farmer, acting
rationally in his own self-interest, from taking as much water as he chooses,
regardless of his need or that of neighboring farmers. Quite the contrary,
having "contracted" to pay for water for 2 hectares of wheat during the dry
season, it is perfectly rational for the farmer to attempt to obtain as much
water as he can (without causing waterlogging damage) for that crop.

In actuality, almost all common pricing mechanisms implicitly assume that
the irrigation bureaucracy will administratively aliocate water to the
cultivators in accordance with the contingencies determining the fee. The
ultimate example of this approach is the Warabundi system of Northwestern India.
But here, in the <classic case, there is no room whatsoever for the incentive
action of water pricing, since the rotation, once determined, is inviolated.

With the possible exception of the Indian Punjab, however, irrigation
agencies seldom have the ability to control water to a degree even approaching
the one hypothesized here. The far more common circumstance is for effective
irrigation agency control to cease at some point well above the individual farm
turnout. Within the community of users formed by this de facto transfer of
control, water allocation patterns are generally governed far more by social
relationships than by economic ones. Thus neither hypothetical economic
incentives or administrative controls are effective at the tertiary level where
water allocation among individual farmers takes place.

The upshot of all of this is that it is virtually impossible to construct
a plausible scenario wherein the price that is set for irrigation water has some
incentive effect on water use decisions at the tertiary or "on-farm" level
without postulaling significant changes in the way that water is generally
measured and deiivered or in the way that farmers and the irrigation agency are
organized and interact with each other®,

3.2 0&M Budgets and Performance

The second major connection [ would 1like to examine is the one between
the regular (non-developmental) budget provided to an irrigation agency and the
agency's effectiveness in keeping the irrigation systems in its charge in good
repair and highly productive. Unfortunately, this is another area where I fear
we have a dearth of empirical data to support our conjectures. A study of
irrigation agency budget allocations relative to various measures of managerial
performance (possibly lagged) would be an extremely interesting one.
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In the absence of this kind of information, we can but speculate. Given
the stunning divergence between what irrigation agencies say (and perhaps think)
they do to manage systems, and what empirical studies have shown to happen in
practice, however, it is reasonable to assume that larger budgetary outlays to
irrigation agencies from the central treasury would not result in commensurate
improvements in system performance7. It is likely, instead, that agencies would
simply undertake '"more of the same" and multiply actions that are often out of
touch with field reality and demonstrably ineffective.

This is not to say that budgetary allocations are always adequate. In
many cases they clearly are not and must be increased if system performance is to
improve. Rather, it is to argue that "structural® changes will wusually be
necessary if increased allocations are to be used effectively to improve system
performance. These generally go beyond the commonplace remedy of more staff
training and include (a) a clear-sighted 1look at how the systems are actually
operating now, (b) a commitment to improved system performance and an incentive
structure that supports that commitment, and (c) a recognition that agency
control, in fact, often stops short of the nominal "transfer point" and that
functional articulation with the farmer-managed end of the system is essential
for effective overall management.

4, WHAT TO DO

Rather than flailing away again at the questions of how much higher we
should rnise irrigation fees and how we can get farmers to bear a larger share of
the costs, it is time to take a more pragmatic and comprehensive approach to this
issue. Such an approach has two fundamental thrusts, one of which involves
devolution of certain responsibilities to farmers and the second a rethinking of
our attempts to recover recurrent costs, including the reasons we do so and the
methods we employ.

Beforehand, it is interesting to note two cases of major changes in the
costs of providing 0&M services. In Pakistan, Chaudhry (1985) reports the
government subsidy to 08M services in Sind and the Punjab has nearly doubled, in
real terms, 1in the 4 years between 1979/80 to 1983/84. Much of the increase is
attributed to the increased expense of operating and maintaining public
tubewells.

More generally, there is a strong tendency to extend governments' nominal
responsibility for 0&M ever further down into the system in .esponse to perceived
shortcomings in farmers' performance of these duties. Thus, in some states in
India, the government's responsibility for water control and mairntenance has
recently gone from the 40 hectare level to the 8 hectare level and finally to the
2 hectare level.8 This shift, if implemented seriously and in a widespread way,
would hopelessly overextend the involved agencies and increase recurrent cost
burdens to crushing proportions.

4.1 Devolve Responsibi1ity9

In sharp contrast to this tendency toward increasing (nominal) central
control, it seems far more sensible to explore the possibilities for a reduction
in direct central authority. If one considers that the number of control points
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in a large irrigation system increases in rough geometric fashion as one moves
down through the system, it becomes quickly apparent that the costs involved in
extending control downward will compound very rapidly. Conversely, the ber~fits
of moving irrigation department control up by one level (e.g. from the “minor" vo
the "distributary"), in terms of cost savings to the irrigation agency, are
equally substantial. It is worthwhile to remember that there are vectly more
farmers practicing irrigation management than there are civil servants.

The first part of a sound solution strategy involves devolving
responsibility and control to farmers, to the maximum extent possible. As put by
Coward and Uphoff (1985) din their excellent discussion of this topic, this
involves '"reducing certain direct —costs to government by collaborative
arrangements with water users so that the latter mobilize more of their own
resources to implement specified 0&M activities."

That this is a reasonable obiective is demonstrated by thres separate
hodies of evidence, they argue. First, there are many irrigation systems that
farmers successfully manage and maintain with 1ittle or no government assistance.
These are wusually small systems but some cover thousands of hectares. Second,
there are also examples of farmer groups assuming a substantial role in 0&M
activities within large government-administered irrigation systems. Third, there
are several innovative programs underway in Asia which increase farmer
involvement in 08&M activities. Preliminary indications from several ¢f these
programs are extremely encouraging, although ¢ -oblems remain to be solved.

It is critically important to distinguish this recommended devoiution
from past programs where “responsibilities" have simply been assigned to farmers
or farmers' groups, whether or not there were any farmers' groups and whether or
not (usually not) there was any perceived advantage in the deal from th» farmers'
point of view. It is imperative, if devolution is to be successful, that the
program be based on a balanced package of benefits that is attractive to both
farmers and irrigation agency officials.

Equally important is the need to treat the question of which
responsibilities should be turned over to farmers as an empirical one and not
simply accept the traditional "above and below the turnout" demurcation.
Evidence assembled by Chambers (1984) suggests that farmers have both strong
interests and useful contributions to make above the turnout. This determination
has major implications relating both to how attractive the devolution will be to
farmers and to the level of cost savings to the irrigation agency that will
result. Likewise, both maintenance and operations must be included in the
farmers' sphere of responsibility if the arrangement is to be acceptable and
effective.

One extremely attractive aspect of a genuine two-tiered approach to
irrigation system management--one involving both the government irrigation agency
and organized farmers--is that it would permit the employment of irrigation fees
as a tool for achieving more efficient allocation of the water resource, an
effect that is wvirtually impossible to realize under current organizational
modes. It would do this by permitting the irrigators' group to act as a bulk
purchaser of measured volumes of water from the irrigation agency, which it would
then retail to its members. In doing this, it would function in a role similar
to that of irrigation districts or ditch companies in the American West.
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4.2 Rethink Cost Recovery

Chaudhry (1985) in his discussion of irrigation water pricing policy in
Pakistan, identifies three major objectives that can be addressed through pricing
decisions. He defines these as efficiency--allocation of irrigation water
according to equi-marginal principals, equity--reduction of the income
distribution gap among different socioeconomic groups, and financial--recovery of
(capital and) operational costs of the irrigation system. In practice, he
acknowledges, it is difficult to reach all three objectives at the same time.

Arguments made earlier demonstrate the irrelevance of pricing to this
first objective under methods of water measurement and delivery prevaiiing
throughout virtually all of the developing world. A rational and pragmatic
approach to the recurrent cost guestion over the short run would thus abandon
rhetoric that attributes significant "efficiency" benefits to pricing decisions.
Doing this simplifies the task of developing appropriate cost recovery policies
and clarifies our thinking on the problem.

Equity considerations are less easy to dismiss so summarily. On the one
hand, there are conceivable ways to address them with pricing decisions. On the
other, such measures have not proven particularly effective in the past.
Differential pricing schemes for the head and tail of systems, for example, could
have an impact on income distributiun among farmers served by the system.
Implementing such a system, however, would tend to legitimize and
jnstitutionalize a system of unequal access to water within the jrrigation
scheme, which is certainly not a desirable longer-range outcome.

Moreover, water pricing is not a particularly powerful tool for achieving
equity ends--not nearly so effective as land or tenurial reform, for example.
Thus, although some interesting experiments are underway, some involving the
assignment of water shares on bases other than land ownership, these are probably
not generally applicable measures for large public irrigation systems at the
present time.

It is the third objective, the financial one, that seems to be the most
powerful, the most timely, and the most promising one to pursue at the present
time. This is true for several reasons.

A number of Asian countries, e.g. Thailand, the Philippines, Pakistan,
Sri Lanka, are expressing serious concern about the recurrent cost
burdens they currently bear and some have already taken steps to reduce
them.

More intensive management regimes, needed to maintain present rates of
growth in agricultural production as the land frontier closes, will push
these burdens still higher.

There are promising approaches available for addressing financial
problems which have potential for gaining the favor of all three major
participant groups--host country governments, farmers, and donor
agencies.
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There are potentially strong indirect linkages between revenue generation
measures on the one hand and improved system performance on the other.

The immediate objective under such a strategy thus becomes bringing
revenues and O0&M expenditures more into line with one another. This can be done
both by reducing the costs of 0&M services--devolving responsibility for some 0&M
tasks to farmers and farmers' associations and rationalizing the tasks actually
performed by irrigation agency personnel--and by increasing the budgets of the
irrigation agencies. Pursuing these objectives simultaneously would probably be
the most effective approach. An appropriate policy approach would involve a
phased plan and a timetable for doing this.

But raising operating budgets is not an easy task. Accepting the strong
recommendation in the Carruthers report (1985) that direct beneficiaries bear
system 08M costs wherever possible, this task becomes, in part, one of increasing
the revenues raised by the levy of irrigation fees.

It seems clear that in a great many cases, fees charged to farmers can
and should be raised. It is equally clear, though, that simply raising fees is
not the whole solution. A number of fundamental problems would remain to thwart
most of the good that such a step could do.10

First, fee 1levels are not revenue levels. It is total collections that
actually pay for 08M services and changes in collection rates, often low
anyway, are likely to be inversely related to changes in fee levels.

Second, revenue collected and paid to the national treasury has no
particular affinity for the agency which "generated" it. It may find its
way back to support 0&M, but it may not.

Third, if the irrigation agency is the collection agent and revenue is
retained by the national treasury, there is 1little incentive for

aggressive collection efforts. Quite the contrary, collection
responsibilities will be regarded as a burdensome diversion from "real"
duties.

Fourth, costs of collection must be considered, since net, not gross,
revenue is the legitimate yield of the process.

Fifth, the irrigation agency is still at the mercy of the political
budget-setting process, where 0&M functions are often extremely
vulnerable during any belt-tightening exercise.

Lastly, and perhaps most importantly, simply raising fees does not take
advantage of the potential for linking users directly with the service-
provider 1in a way that generates accountability--perhaps the most
valuable attribute of an irrigation management system.

Some examples will help to illustrate each of these points.
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4.2.1 Fees and revenues

(a) In the 1largest irrigation system in the Philippines, the Upper
Pampanga River Integrated Irrigation System (UPRIIS), it was estimated in the
late seventies that collection of 70% of the service fees due was necessary to
cover O8M costs. Actual collections were only about half of that level. In part
this resulted from a precipitous plunge in collection rates, from 64% to 27%,
following a sharp increase in fee levels in 1975 (Cabanilla, 1984). (b) In
Nepal, where water charge assessments are well below the level needed to cover
adequate system 0&M, actual collections are insignificant (Shrestha and Shrestha,
1984). (c) In Bihar in India, actual collection percentages have declined from
around 28% in 1977-78 to only about 17% in 1981-82 (Prasad and Rao. 1985). (d)
In Morocco, about 43% of amounts due are currently being collected (IBRD, 1986).
Although there are exceptions to this pattern, it is a depressingly familiar one
across much of the world.

4.2.2 Revenues and budgets

The interesting cases here are the exceptions to the general pattern of
jrrigation revenues disappearing into general national accounts. The Philippines
offers an example. There the National Irrigation Administration (NIA) was
constituted as a government-chartered corporation in 19€4 and was charged with
recovery of O08M costs and reimbursement of construction costs over a 25-year
period. Revenues collected from farmers flow to a general account not
specifically earmarked for O8M, but are retained within the agency. For major
systems, no real attempt has been made to recover capital costs, however, the
obligation to recover 08M costs has been taken seriously. And wnile collection
percentages are not always high, they do comprise perhaps the single most
important measure of system performance in the eyes of NIA personnel--affecting
performance evaluations of technicians, water delivery priorities to villages,
and ratings received by entire districts and systems (Svendsen and Lopez, 1980).

In Sri Lanka, where fees have been low or non-existent, a dramatic shift
in policy has recently taken place. In 1984, an annual fee of Rs. 100 per acre
of paddy land was imposed in major irrigation systems. This fee is planned to
rise in annual increments until it reaches double that amount in 1989. During
this inception phase, the difference between the estimated 0&M cost of Rs. 200
per acre and the amount charged farmers in a given year will be made up by the
government++.

The most interesting feature of this arrangement is that the amounts
raised from farmers, as well as supplementary government contributions, are to
remain with the scheme in which they are collected and are to be earmarked
specifically for operation and maintenance of that scheme. Furthermore, farmers
are to have a voice in deciding how these funds are spent.

This is an exciting and innovative approach which eliminates some of the
fundamental liabilities of traditional systems of O0&M cost recovery. It also
capitalizes on an observation by Small (1982) that farmers are more 1ikely to pay
specific fees for specific purposes than general water fees. Early results are
mixed and, while collections are significantly higher that the less-than-two-
percent rate prevailing prior to 1984, only two districts had collection rates
greater than 15% during the first year of the new approach (Easter, 1985), and it
is too early to tell how effective the program ultimately will be.
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Perhaps the most promising version of this approach is found when it is
comhined with a system of strong farmer water user organizations. The large Gal
Oyi system in the southeastern part of Sri Lanka has recent’y been the site of an
innovative and highly successful program of farmer organization. Irrigator
associations of 15-25 farmers each have been constituted and a four-tiered
structure of farmer organizations set up covering over 25,000 acres (Uphoff,
1985). Thesa associations have taken cn major responsibility for allocating
water both among their members and among associations. They have also gained
unorecedented representation on the District Agricultural Council--a powerful
group that sets and coordinates agricultural policy for the district. Uphoff
(1985) reports that in the Gal Oya area, collections under the new policy have
now risen to 80%--the highest in the country. Moreover, budgets and plans for
spending these receipts are being reviewed by farmers' representatives. If such
performance <continues, this combination of organized farmer groups and
decentralized handling of funds earmarked specifically for 0&M could provide an
important and attractive model for replication elsewhere.

4.2.3 Incentives for collection

This issue is really a corcllary of the preceding one. Logic suggests it
is unrealistic to expect irrigation department employees, whose primary
responsibility is to operate and maintain irrigation systems, to be diligent in
collecting money from <Jarmers for the national treasury. Peabody (1985) has
concluded, following his participation 1in the earlier mentioned review of cost
recovery programs led by Carruthers, that poor collection rates are more a
function of irrigation departments' unwillingness to collect than of farmers'
unwillingness to pay.

4,2.4 Costs of collection

Little data is available addressing this question, since an issue has not
typically been framed in these terms. Scattered estimates of collection costs
exist, however. Malhotra (1982) indicates that an unacceptable one-tenth of the
total water revenue in agriculturally-rich Haryana state in India is being spent
on the field establishment engaged in preparation of the water bill. This
presumably does not include the actual costs of collection.

An even more striking picture is presented by Prasad and Rao (1985).
Using figures for the Indian state of Bihar, they show that costs of collecting
irrigation fees in that state, as a percentage of actual collections, ircreased
from an already substantial 36% in 1977/78 to 84% in 1981/82. The net
contribution of irrigation revenues to meeting 0&M costs is thus virtually nil.

Another case from the Philippines emphasizes the importance of this
factor. 1In an attempt to increase collections, policy was modified in 1978 to
permit collection of fees in kind. This in effect borrowed a page from the book
of one of the most successful collection agents 1in the rural Philippines--the
village money-lender--by allowing the collection of fees in palay (paddy) in
farmers' fields immediately following the harvest. This measure, while
contributing to significantly increased collections, was later deemphasized
because of the costs and problems associated with handling large quantities of
grain. The practice of indexing the amount of fees paid in cash to measures of
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palay, in force since 1975, remains, however, and has prggided an automatic and
politically acceptable means of increasing fees over time.

4,2.5 Budget cutting

It is almost axiomatic that funding for operations and maintenance are
early casualtios during times of financial stringency. This has happened
recently in Peru and the Dominican Republic (Carruthers, et al., 1985).

A more extreme case is that of the National Irrigation Administration in
the Philippines. While NIA has always had a mandate to recover costs from
jrrigators, in 1980, in the midst of serious national economic and financial
problems, 08M subsidies from the national treasury were stopped altogether. The
fact that around 90% of the total 0&M cost is now made up of salaries and wages
indicates that negligible amounts are being spent on equipment operation,
essential for effective 0O&M (Sison and Guino, 1983). In the case of the
Philippines, however, the results have not been entirely negative.

4.2.6  Accountability

Because NIA has been concerned with cost recovery since its inception and
has experimented with a variety of methods for increasing its collections, it was
in a position to respond in some positive ways to the financial stringency forced
upon it. This response has followed the two fundamental approaches advocated in
this paper--reducing costs (in part by devolving responsibility to farmers'
associations) and increasing fee collections.

In attempting to reduce operating costs, NIA's strategy has included
transferring complete responsibility for the smaller nationally-owned systems
(those under 1000 hectares) to farmers, handing over responsibility for tertiary-
level O08M to Farmers' Irrigator Associations (FIAs), and contracting out
maintenance responsibilities for larger laterals and main canals to FIAs on a fee
basis (Carruthers et al., 1985). All of this has allowed NIA to reduce field
staff levels.

Other cost cutting measures have also been undertaken. In one system in
Laguna province visited by the author in 1984, pumps purchased under an ADB
credit and installed to augment water already delivered to the system by gravity
flow have been idle since their installation several years earlier. NIA
engineers indicate that operating the pumps would increase the average cost of
water delivered in the system to a level well beyond what could be recovered from
the users. They indicated also that staff members have been transferred out of
their system to bring operating costs into line with revenues.

These measures have had a demonstrable effect. On a nation-wide basis,
operating expenditures, which had risen from 107 M pesos in 1978 to 245 M pesos
in 1981, had fallen back to 182 M pesos by 1983 (Carruthers et al., 1985).

The second thrust, that of increasing revenues from irrigation fee
collections, has also relied heavily on the FIAs--in this case to serve as
collection agents. Systems of collection incentives have been established to
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rebate a portion of the fees collected to the collecting FIA, with the fraction
of the rebate increasing as the FIA's collection efficiency increases.

NIA also recognizes connections between collections and the quality of
jrrigation service provided to farmers, the physical condition of its systems,
and the level of contact and amiability of the relationships between its
personnel and farmers. Implications of this recognition are stress on system
rehabilitation, a concern with farmer satisfaction, and an emphasis on more
extensive contact between system officials and farmers. The impact of these
measures on collection percentages is not clear at this time, although individual
components of the approach have been shown to be effective in other situations.

Given the central role of the FIAs in both thrusts, it is important to
realize that programs have been underway in the Philippines since 1975, aimed at
learning to organize farmers into viable and self-reliant irrigator associations.
Early efforts were carried out in small community-owned schemes and this work is
among the most successful attempted anywhere in Asia. Efforts were later
extended to larger national schemes with some modifications and with more mixed
results. Work on both programs continues.

It would be a mistake to expect immediate results from a program such as
this. In the Philippines, important elements have come together in a timely and
fortuitous way, some of which began many years before the country's current
financial difficulties began. Over the middle-range future, the prospect of
establishing 0&M on a self-sustaining basis is promising. It is an experience
that bears close monitoring as it unfolds, both for its own sake and for the
lessons it may have to offer other countries in the region and beyond.

5. CONCLUSION

An approach to the problem of satisfying the recurring obligations of
irrigation system 0&M has been outlined. [t is empirical rather than deductive
in nature and emphasizes system "performance" as a standard for judging our
efforts. A fundamental problem 1is that we understand only poorly how such
factors as rehabilitation, system operation, and maintenance affect system
performance. Research is called for here. Still, if we are to justify, to
farmers, to the planning ministry, or to the lending official the expenditures of
increasing amounts of operating expense money, we must try to make such a case.

In the traditional chain of assumptions connecting increased irrigation
fees to improved system performance, one prominent link appears to be broken and
another unreliable. The first 1is the 1linkage between fee levels and their
incentive effect on farmers to produce an efficient allocation of jrrigation
water. Given current patterns and practices of water delivery throughout the
developing world, a convincing case for such a linkage simply cannot be made.

The second 1link is the one relating increased funding for a government

irrigation agency and improved 0&M (and improved system performance). There is
reason to doubt the effectiveness of this relationship in many cases, and it is,
at best, an unproven one. The implication is that while augmenting revenue

flows to an irrigation organizaticn, we must, at the same time, also analyze its
functions and roles with respect to their effectiveness in 1increasing system
output and extending its lifetime.
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There are two fundamental approaches to the problem of imbalance between
jrrigation 1gency revenues and the costs of adequate 08&M. These are (a) to
vaduce costs and (b) to raise revenues. For greatest effect, both should be
undertaken together.

To accomplish the first of these, some form of farmer organization will
be necessary in most cases. In the case of the second, simply increasing fees is
not enough. It is necessary also to consider collection efficiencies and costs,
the path that revenues take in reaching the irrigation agency, the presence or
absence of supplemental subsidies from the national treasury, and a number of
other factors.

If there is a simple vision of an ideal case, it might look a bit like a
public utility for irrigation water. It would see itself as providing an
irrigation service, would generate most of the revenue it needs directly from its
users {in this case, probably user groups) and bear some accountability to the
public in general and to its user groups in particular. We may be a long way
from such a vision in most cases. However, in one country, the Philippines, a
promising start had been made down just such a road before the recent economic
and political difficulties. If will be interesting to see if that journey is now
resumed.
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NOTES

1. At the time of writing, Senior Irrigation Management Specialist,
Asia/Near East Bureau, AID/Washington. Presently, Research Fellow, International
Food Policy Research Institute, Washington, DC. The views expressed are the
author's.

2. The systems considered in this paper, as in most writing on the topic,

are medium and large-scale government-owned systems where primary management
responsibility rests with a government irrigation agency.

3. A case in point is the new (1984) cost recovery policy in Sri Lanka which
is presented explicitly as a charge to farmers to pay for proper operation and
maintenance of their system (ECL and DPCL, 1985).

4, ESCAP, 1981 reveals several other bases for assessing water-related fees,
none of which contradict the argument being presented here.

5. The area where *this type of water pricing scheme could have an incentive
impact, assuming fees were high enough to be considered in the farmer's decision-
making, is in the choice of crop, although the argument js seldom cast in those
terms.

6. This, of course, assumes that farmers do feel some obligation to pay
whatever fees are levied, which may be the case but often is not. If this
obligation is not compelling, the entire discussion is moot.

7. it is arguable that increased budgets would have a stronger impact on
levels of maintenance than improvements in operations. Because routine
maintenance has a more indirect relationship with performance than does system
operations, it is somewhat more difficult to deal with but is still very
deserving of empirical study.

8. Interestingly, this has been, in large measure, a response to pressure
from external donors.
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9, This section draws heavily on Coward and Uphoff (1985), though ideas have
been recast to some extent.

10. Many of these points were suggested by Carruthers (1985) and Easter
(1985).

11. However, the amount of the government contribution not spent at the end
of the year will return to the government's general revenue fund (Easter, 1985).

12. Although the real retail price of rice has declined by more than 40%
since 1973 (Ferguson, 1986), irrigation fees, in nominal terms have increased.
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COST RECOVERY IN IRRIGATION PROJECTS:
PERCEPTIONS FROM WORLD BANK OPERATIONS EVALUATION

Paul Duanel/
World Bank, Washington, D.C.

INTRODUCTION

This. paper derives from a recent report by the Operations Evaluation
Department (OED) on cost recovery in World Bank financed irrigation proj-
ects. / The main chapters of this report (hereinafter referred to as the OED
cost recovery study) are reproduced, with some slight editing, as Appendix I
to the paper for ease of reference. They convey the important empirical
findings abouct the extent to which costs of Bank-assisted irrigation projects
have been financed or offset directly through payments by irrigation benefi-
claries, and they provide an informative account of Bank policy on this sub-
ject. With this information as background, the paper does two things:
first, 1t provides a summary and personal interpretation of the findings of
the OED cost recovery study; and second, it seeks to offer several indepen-—
dent observations on cost recovery analytics and to identify fresh perspec-
tives from which to examine selected cost recovery 1ssues.

2. COST RECOVERY--AN INTERPRETATION

The OED cost recovery study 1s ar important document for three
reasons: first, it describes the Bank's evolving policy on cost recovery in
irrigation projects; second, it reports on the extent of Borrower compliance
with the Bank's loan conditions in respect of such cost recovery; and third,
it lists a number of factors that have impeded this compliance. Neverthe-
less, its direct implications for policy are constrained by the project expe-
riences actually examined. It is quite normal for irrigation investments to
require seven years or more between project approval and completion, and more
time still is required to evaluate project performance. Consequently, the
accumulated irrigation project evaluations available to OED for study were
limited in most cases to projects approved before the second half of the sev-
enties. All 48 such projects reviewed were subject to the Bank policy regime
in effect from 1971 to 1976.

Before 1976, Bank policy required recovery of operation and mainte-
nance (0&M) costs as a minimum, and investment costs to the extent practic-
able, recovery being measured in terms of direct water-related charges col-
lected from irrigators. The Bank's policy changed in 1976, stressing three
objectives as the basls for cost recovery: economic efficiency, income dis-
tribution, and public savings. The new policy also favored water charges
that could be levied progressively. In 1984 new policy directives were
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issued which strongly emphasized concerns about the financing of O0&M (see
Appendix II). The major empirical findings of the OED cost recovery study
relate to the earlier, pre-1976 policy of the Bank and not to its more recent
policy.

The study's findings show clearly that the levels of Borrower cost
recovery 1in irrigation projects have fallen well short of what the Bank had
desired or expected. In at least two-~thirds of the projects reviewed the
covenant requiring that cost recovery match the needs of 0&M funding as a
minimum had not been complied with. The proportion of 0&M costs recovered
was frequently between 15% and 45% only. There were very few cases where
capital costs were reccvered. The study also notes that operation and main-
tenance of irrigation systems was considered satisfactory at audit in only
about one-half of the projects.

This limited adherence to covenants on cost recovery has had three
main causes: lack of government commitment, unreliable water supply due to
poor O&M of irrigation systems, and the often heavy burden of direct and
indirect taxes already imposed by governments on the farming sector. The
response of the Bank to non-compliance with cost recovery covenants has
varied, ranging from the extreme of refusal to consider further financing of
irrigation projects to no reaction at all.

There are several sets of lessons from thig experience. First, con-
cerning government commitment, the study observes that:

i, the Bank's stated cost recovery objectives are not in harmony with
some Borrowers' policies on cost recovery. A clear example is
India's policy of not expecting 1its irrigation projects to be self-
sustalning, while the Bank continued to invoke in its legal documents
the need for stronger recovery efforts;i/

i1, sound cost recovery policies are not easily implemented through cove-
nants on a project-by-project basis; sector and policy-based lending
operations may provide a better opportunity;

114, inconsistencles between contemporary and historic policy goals (of
lender and borrower) may explain in part the non-enforcement of cove-
nants., With a progression of (Bank) poiicy regimes, it is difficult
to determine which regime is applicable, and the Bank could well have
undermined goveinment commitment simply by changing its own policy.

Second, regarding irrigation system operation and maintenance, the
study concludes that:

1. adequate 0&M of irrigation investments 1is necessary for a reliable
water supply, which in turn 18 a necessary though not a sufficient
condition for profitable farming and hence, for cost recovery. In
many instances farmers were unwilling to pay water charges because
the amounts of irrigation water supplied to them were inadequaZe or
unreliable. It is therefore much more important for the Bank to
insist (generally through covenants) that adequate funding for O&M of
primary and secondary canal systems be provided.
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ii1. only slow progress has been made in establishing water users' associ-
ations to look after tertiary systems. Thus, O&M of tertiaries has
frequently been inadequate.

Third, concerning the “urden of other taxes on the farming sector and
the scope for direct irrigation cost recovery, the study observes that:

1. sometimes, otlier taxes are needed 1f there are fundamental Borrower
objections to direct water charges; for example, religious traditions
might proclaim water to be a free good, or political necessity might
require that public irrigation services be financed from general rev-
enue. Sometimes, the burden of other taxes limits farmers' willing-
ness and capacity to pay direct charges. Bank policy should allow
for such exceptions.

ii. any direct recovery system should be simple and understandable by
farmers. By mixing cost recovery and income distribution objectives
and focusing upon incremental incomes, the more recent Bank policy
runs the risk of being too ambitious and of confusing Borrowers and
farmers.

This brief summary of OED's cost recovery study is meant to encourage
a full reading and perusal of Appendix I. Such a reading is highly recom-
mended, as 1t will give the reader a better appreclation of the current
dilemma that, in my opinion, so clearly confronts the Bank. This dilemma
concerns what the Bank should do in the face of widcspread non-compliance
with these lending covenants. On the one hand, it would se m that such cove-
nants are unenforceable and that, on these grounds alone, the Bank should
abandon them. On the other hand, a devi!'s advocate cam still argue that
weak compliance is a reeult of weak enforcement and/or of an unconvincing,
not-comprehensive-enough policy. The OED cost recovery study has provoked
such challenging questions and the World Bank 1is currently trying to seek
answers. As a contribution to that detate the next part cf the paper
reflects on several issues of cost recovery analytics which I believe ceuld
benefit from either different approaches, or different emphasis.

3. SOME PERCEPTIONS OF COST RECOVERY ISSUES

I would like to suggest that the problems of cnst recovery that have
been most persistent for Bank staff arise in three areas:

i. the linkage of 0&M deficienciles to inadequate cost recovery;

i1, the notion of recovery through other than direct charges; and

iii. the linkage of irrigation finance with economic efficiency.

In addition, a fourth topic, concerning whether irrigation agencies might

operate "better” as financially self-reliant public utilities, also needs to
be discussed.
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3.1 Linkage of 0&M Deficiencies with Cost Recovery

It has always seemed incongruous that 1971-~76 Bank policy insisted so
firmly on a recovery equivalent to O&M costs as a minimum, when there were,
in fact, no prevailing uniform institutional arrangements among borrowers to
guarantee that such payments by direct beneficiaries would result in the
actual funding of O&M.fy The precise origin of this policy feature 1is
obscure. The most plausible explanation is a fiscal one: namely, the con-
cern that project O&M costs should not become a burden on the government
recurrent budget. But there has always been the hlnt of an implicit behav-
ioral assumption: namely, that irrigation project entities could be induced
to behave like public utilities--e.g., elect-icity supply, port, and potable
water supply authorities--which are commonly set up as autonomous agencles,
reliant on their own generated commercial revenues. The 1dea that the public
utility model was an 1luaspiration for this policy feature derives from the
(author's) perception that many Bank staff have regarded a minimum recovery
of 0&M costs as a contribution towards the "efilciency” objective of water
charges, their notion being that adequate recovery would help support ade-
quate O&M. Yer Borrowcrs' irrigation entities are invariably a part of regu-
lar Govornment departments and Ministries, without financial autonomy, and
wholly dependent on the Government budget. Their very existence in such a
form~-accountable di-ectly to a Government Minister--is a notable expression
of Borrower desire to keep such agencies firmly within the political domaiu
where there 1is maxiwmum opportunity to exercise discretion and minimum con-
straint from the rules of commercial undertakings.

Such a notlon——that irrigation finance can mimic the public utility
model and obtain some of 1its benefits without the necessary institutional
reform—~has had three unfortunate consequences. First, it has delayed the
proper (Bank) recognition and enforcemenc of stronger,—more direct covenants
that Borrowers should finance 0&M properly, without regard to sources of rev-
enue.”/ Second, it has obscured the need to interpret and apply Bank policy
on overall recovery (concerning 0&M and capital costs) according to the vary-
ing motives upon which Borrowers base both their support of public sector
irrigation and their recovery of assoclated costs. And third, it has fos-
tered a myth that inadequate O&M is somehow the fault of 1inadequate cost
recovery.ﬁ/ Given the institutional arrangements that are typical for public
irrigation, poor O0&M reflects simply the low priority accorded by most Gov-
ernments and their irrigation agencies to O&M relative to capital expendi-
tures for new projects._/ Obvious ways in which the Bank and other lending
agencies can redress this imbalance are for them to offer persuasion in favor
of more ratlonal priorities, and to help finance O0&M activities directly,
learnirg from this experience also what other factors have given these activ-
ities their lowly status.
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3.2 Should Irrigation Agencies be Organized as Public Utilities?

But there 1s also a school of thought which argues explicitly that
irrigation agencies, in virtually all of their activities, should be public
utilities. That argument requires that all or most aspects of public irriga-
tion (to the extent they are not “"privatized")--irrigation construction, ope-
ration and maintenance services--should be financed ultimately by voluntary,
contractual obligations of direct beneficiaries to pay all costs. Under such
a discipline, the very survival of public irrigation would depend on cost
recovery of all capital and recurrent costs, in the same fashion as does the
survival of private irrigation.

Advocates of this type of institutional reform Ej foresee many advan-
tages. They favor the public utility solution because it:

i. avolds a drain on government budgets;

ii. provides a more certain guarantee (than does benefit-cost analysis)
that irrigation investments are worthwhile;i/

iid. reduces the political pressures that blas irrigation designs towards
maximizing the number of beneficiaries, rather than efficient produc-
tion; and

iv. affords more direct public accountability and control over public

irrigation agencies and their staff.

There 1is no reason why this philosophy of irrigation finance should
not sit well with the Bank...if it can find Borrowers who are also willing to
try it. Naturally, such a method of finance will (continue to) draw opposi-
tion in Borrower countries from the special interest groups that profit from
the irrigation subsidy arrangements that are now so common. This Ls also
likely to block any early, broad adoption of such an approach as Bank pol-
icy. But the approach deserves support at least on an experimental basis to.
test its potential--especially for reaching smallholder farmers and for
building political consensus on the viability of self-financing public irri-
gation.

3.3 The Notion of Indirect Recovery

However, in the real world, there 1is at present strong political
pressures for public irrigation and weak government support for direct cost
recovery. In this situation, the Bank has continually sought to interpret
which government revenues should be counted as recovery. The basis for such
determination has been some recognizable payment or transfer by direct bene-
ficiaries, be 1it:

i. direct irrigation charges (includirg betterment levies),

ii. producer transfers to consumers as a result of low statutory
domestic prices for commodities that, in the absence of Government
intervention, would have enjoyed hlgher prices 1in domestic
marketslgl, or



- 127 -

114, general taxes on land, commodity sales taxes, and taxes on agricul-
tural exports.,

The logic of this recognition process appears to have had its begin-
nings in the Bank's longstanding preference for direct charges, which had as
their sole target, of course, direct beneficiaries. The other increased pay-
ments or transfers by these direct beneficlaries, comparing with- and
without- project situations, for which they are liable on account of general
(but specifically agricultural) taxes or price distortions attracted more
recognition the more such payments or transfers seemed exclusive to direct
beneficlaries. The pertinence of other, more general taxes/distortions was
never ruled out; but the search for recovery instruments bearing visibly on
direct beneficiaries meant that they were not explored systematically.

This logical process of recognition has had three flaws. First, the
admission of general taxes and price distortions as indirect recovery instru-
ments has resulted in undue prominence being given to those taxes and distor-
tions bearing on agricultural output. A serious shortcoming of having
limited this focus so has been the increased inequities that result for those
producers who do not use public irrigation water: rainfed farmers and private
irrigators. The merit of expanding the focus to more general revenues 1is
that any inequities are spread more thinly around the economy. It would be
more useful in future analyses to take 100% recovery as a truism and to focus
speculation on the distribution of the public irrigation cost burden among
direct beneficlaries and other relevant groups. For example, 1f the direct
beneficiaries of public irrigation are rice growers and rice exports are
taxed, the other relevant groups to consider might be: rice growers using
private irrigation, other private 1irrigators, rainfed farmers, urban rice
consumers, and the rest of the economy.

Second, the relevance of other subsidies (than for irrigation),
mainly for rural inputs, especlally fertilizer subsidies enjoyed by public
water irrigators, has tended to be overlooked. These subsidies also need to
be recovered, and they should be counted, along with offsetting taxes, in the
same broader calculus of who bears the burden of public expenditures.

Third, the original purpnses of existing taxes, which may have an
entirely different legic (from irrigation cost recovery), has been largely
ignored. It 1is extremely difficult, and certainly wasteful, to restrict the
more general analysis of public cost recovery to irrigation only. The myopla
that 1s evident in recognizing certain indirect taxes as recovering irriga-
tion costs, when such taxes can also be viewed readily as recovering other
public expenditures, for example rural road costs, testifies to this. Conse-
quently, any analysis of the distribution of the burden of public irrigation
costs should probably be carried out in concert with similar analyses of who
1s bearing the costs of other public services.

Summing up, I believe that our options for measuring irrigation cost
recovery, when recovery 1is not mandated by institutional arrangements as it
would be in the public utilities model, are rather polarized. They are limi-
ted to: (1) restricting the analysis to direct charges only; and (i1)
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expanding the analysis to include all sources of public revenues, and to dif-
ferentiate the economy into a larger number of groups to see who 1s bearing
irrigation (and other) public costs.

3.4 Linkage of Irrigation Finance with Ecunomic Efficiency

The circumstances under which prices can be employed to solve public
water distribution and other water use efficiency problems are extremely lim-
ited. The new type of public tubewells that the Bank has helped finance in
India in recent years allows for the possibility of some elements of water
price-induced efficiency of operation, because they offer close to an on-
demand irrigation service, and metering of water supplies can be approxi-
mated. Even in this case, however, water supplies are typically rationed by
roster, not by water charges. In the case of public sector gravity irriga-
tion schemes, there are few practical working examples of efficiency pricing
fit to study. Literature reviews offer examples of metering, negotiable
water rights, and other means of encouraging trade in water across time and
space. Yet the widespread practical use of these incentive systems for effi-
cient water use is largely confined to economists' imaginations. Economlsts
do not design such systems into public irrigation projects, partly because
the client is not aware of their value, but ultimately because economists
have not demonstrated thelr value under field conditions with the necessary
research and development work. If there 1s indeed scope for employing such
incentives, their realization will require the same kinds of experiments and
demonatrations that have been recommended above for developing public irriga-
tion utilities.

Cost recovery overlaps with general efficiency issues for irrigation
in areas other than just water distribution and on-farm use. For example,
the inceatives for efficient 0&M vary with the institutional arrangements for
financing O&M. As discussed above (Section 3.1), however, there is no point
yet in the Bank advocating as policy the public utility model for 0O&M, even
implicitly, as was the case perhaps with its 1971-76 policy, because most
Borrowers have already adopted institutional arrangements that put 0&M at the
mercy not of irrigation revenues but of the government budget. The same
holds true for concerns about the efficiency with which capital budgets for
rew irrigation projects are determined. Institutional reform towards the
discipline that self-financing irrigation requires ought to be tried, bhut the
first requirement--even for experiment--is interested Governments.

Greater efforts are needed in differentiating Borrowers who have dif-
ferent levels of sympathy towards user charges (rather than general revenue)
for financing 1irrigation. Because these varying sympathles are likely to
correlate with political characteristics of Borrower economies, some prior
research in this area could also be highly beneficial. In fact, it is sur-
prising that past analyses of recovery performance across countries have pro-
duced so few insights into the influence of a political economy factor on
what, after all, 1s a decidedly political issue.
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The author is a Senior Evaluation Officer in the Operations Evaluation
Department (OED) of the World Bank. Many others contributed to this
paper indirectly. Numerous colleagues toiled on OED Report No. 6283,
the source of the material in Appendix I: principally Ernest Smerdon
(counsultant), Christian Polti, Gottrfried Ablasser, and Ian Carruthers
(consultant); thelr Report also incorporates commentrs and insights from
a large number of Bank staff. The balance of this paper has benefitted
from valuable comments on an earlier draft by Gottfred Ablasser, Jose
Olivares, and Robert van der Lugt, but the contents represent the views
of the author alone. They do not represent the views of the Bank or
OED.

OED Report No., 6283, "World Bank Lending Conditionality: A Review of

Cost Recovery in Irrigation Projects” June 25, 198hA.
See detalls in Appendix I, para 3.25.

Bank Staff Working Paper No. 218, July 1975, "A Policy Framework for
Irrigation Water Charges”, by Paul Duane (paras. 1.34 - 1.37).

There 1s evidence of such recognition in the March 1984 Policy note
reproduced in Appendix I1 - see its paras. 27 and 29(a).

The OED cost recovery study observes that 70% of the projects with data
avallable for study "had the anticipated association between revenue
performance and O&M standards.” But it goes on to say: "It cannot be
assumed that this is a causal relationship, nor, 1if so what 1s the
direction of causality™, Appendix 1, para. 3.06.

The claim that a myth has been propagated (s not too different from that
made by Sfeir Younls, who descrited as one of planners' myths that water
charges promote 'good” OfM. A, Sfeir Younis, AGREP Division Working
Paper No. 84, "irrigation Water Charges and Cost Recovery Policles: A
Policy Perspective”, The World Bank, October 1983, para. 3.29.

It can be further argued that this low priority is reinforced by
external ald being limited to capltal projects.

A comprehensive statement in favor of this position is given by Robert
Repatto in "The Role of Appropriate Incentives in Tmproving Irrigation
Performance” World Resources Institute, Washington, August 1986.

Repetto argues that much of the observed demand for public irrigation
projects is gencrated by rational, rent-seeking behavior of potential
beneficliaries, who recognize the value of, or rent from, obtaining
something for less (often much less) than full cost. His principal
examples of this kind of behavior, stretching over a long period,
concern the lobbying for subsidized federal government water projects in
the U.S.A.

Note, in passing, that such transfers to consumers do not constitute
government revenue.
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WORLD BANK LENDING CONDITIONALITY:
A REVIEW OF COST RECOVERY IN IRRIGATION PROJECTS l/

I. BACKGROUND

1.01 Irrigation has been one of the largest components in Bank Group
support for the agriculture sector. By late 1984, 278 irrigation projects,
located in 52 countries, had received financing from the Bank. Total Bank
lending for these projects, which together cost approximately US$26.0 bil-
l1ion,%/ amounted to US$10.9 billion.

1.02 The Bank has been concerned with the recovery of capital and recur-
rent costs 1n irrigation as these costs tend to be high compared with some
other forms of agricultural investment and the opporcunity cost of poor 0&M
continues to rise. It has been a constant Bank policy that irrigation
investments should ganerate sgufficient revenues to operate and maintain
existing infrastructure and facilities, as well as to repay to the extent
possible the irrigation investment cost.

1.03 The 1ssue of cost recovery in irrigation projects is extremely com-
plex for many reasons. As a case in point, the Bank favors the focussing of
its loan programs on those population groups within developing countries that
suffer the greatest poverty. To the extent, however, that irrigation proj-
ects are in areas where the people are very poor, the issue of the ability of
these farmers to pay cost recovery charges constitutes a soclo-political
dilemma for the governments. However, for the most part irrigation farmers
have a higher and more secure livelihood than other rural inhabitants and
therefore an obligation to repay, at least in part, the public sector costs.
Equity criteria are more and not less likely to require payment from farmers
for irrigation services,

1.04 A second reason for the complexity of cost recovery 1s that the
Bank's policy must apply to many different nations. This review showed
clearly that each has different laws, customs and politiral attitudes toward
cost recovery 1In investment projects—- particularly irrigation water
charges, For example, there are cases where it 1s a fundamental belief that
water should be free, and direct charges for the water, per se, may not be
legal. However, there may not be any prohibition against charging for the
gervices and facilities that are necessary for delivering water to the fields
in a timely manner.

1/ Excerpts of OED Report No. 6233 dated June 25, 1986, Chapters I-IIIL.

2/ Data on total project costs 1s available only for the period FY74-84,
when Bank support comprised about 42% of total project costs. Using his
same percentage for the period FY50-73, an aggregate figure of about
US526.0 billion is obtained for total irrigation project costs.
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1.05 A third reason for the complexity of the issue 13 that farmers,
governments and the Bank all have a different perception of, and somewhat
conflicting views on cost recovery. Furthermore, the views of individuals
and 1institutions change over time as policy shifts and new insights modify
perceptions of key 1issues. In these circumstances only a clear, uncompli-
cated, indicative policy 1is likely to succeed.

A, Purpose and Scope of the Study

1.06 A study issued by the World Bank's Operations Evaluation Department
(OED) 1in 1982 reviewed the experience with legal covenants asgociated with
World Bank lending operations in general., It found that compliance with such
covenants had not been good and offered recommendations for reducing the
extent of covenant violation. The Bank had been aware even before that study
was undertaken that covenant compliance related to cost recovery in {irriga-
tion projects was particularly poor.

1.07 The main purpose of the present OED Cost Recovery Study 1s to
analyze past practices of the Bank regarding cost recovery in irrigation
projects, and to draw lessons from experience with cost recovery in completed
and evaluated projects. Specifically, it endeavors to explore ways by which
the Bank can improve the formulation of irrigation cost recovery covenants
and conditions, and Borrowers' compliance with them. The main text first
presents a reflection on the evolution of the Bank's policy 1in this respect.
The core of the study 1is the review and analysis of the experience with cost
recovery 1in specific Bank-supported irrigation projects. Speclal emphasis
has been given to the regional dimension, in the Bank's operational set-up,
with regpect to the fulfillment of covenant provisions and the Bank's
reaction to noncompliance with covenants.

1.08 The principal source of information for the study are Project
Performance Audit Reports (PPARs) for 48 completed irrigation projects, this
being all the projects in the irrigation subsector which had been evaluated
by OED up to 1934, Although this group of projects represents only about 177%
of all irrigation projects approved by the Bank up to that time, it consti-
tutes the majority of those completed. The PPARs have been systematically
reviewed in order to gailn an overview of the experience with cost recovery in
the respective projects, Other documents, particularly an OED 1981 Water
Management Study and OED Impact Evaluation Reports, where available, also
have been reviewed, and Bank staff involved in relevant aspects of cost
recovery have been consulted. The results of this in-house review have been
supplemented by field investigations in India, Indonesia, Mexico and Turkey--
countries in the four Reglons where Bank support for irrigation development
has been concentrated.

1.09 Full analysis of performance in relation to complex policy 1issues
cannot rely solely on empirical analysis of PPAR's, An unprecedented
response, in number anc length of reply, from Bank staff to the draft of this
report, elucidated valuable additional Information. Three recent reports
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from USALD and cthe Asian Development Ban&i/ also provided useful ingight.
This large and valuable response to the draft study of performance in an
increasingly important investment category (more than ten percent of the Bank
{nvestment in the 1970's) has led to a more normative form of review than is
usual in OED reports.

LL. THE BANK'S COST RECOVERY POLICY

2.01 The policy of the Bank on cost recovery in irrigation projects has
evolved from a relatively simple formulation to one that is now fairly com-
plex. Although an attempt has been made to retain the flexibility which is
essential when a policy 1s to be applied to varied conditions in many
different countries, there are numerous complaints that tha current Bauk
policy, set out in OPN 2,10 plus the 1984 addendum, is too complex and 1s not
easlly applied in the field.

A, Past Cost Recovery Approaches

2.02 Almost all the complered projects which have been included in this
review were appraised prior to 1976, when Bank policy was substantially
changed. At the time of negotiation, therefore, all were subject only to
Uperational Policy Memorandum (UPM) No.2.61, issued on March 31, 1971, That
policy began with the statement: “The -ecovery of ail project costs from
beneficlaries is a normal alm for projects financed by ch: Bank. However,
agriculrural projects are sometimes exceptions.” The policy further stated:
“As a minimum, operational and malntenance (0&M) costs should be recovered
completely.”

2.93 1nis policy of recovering O&M costs as a minimum, with the second-
ary objective of recovering a significant portion of the capltal costs, was
the one generally used in Loan Agreements of irrigation projects until 1976.
Presumably, the reason for stressing recovery of the 0&M costs as a minimum

3/ USAID, Irrigation Pricing and Management Report gubnitted by Devres
Inc. to Offlce of Poiicy Developmert and Program Review, USAID
Washington March 9, 1985.

USAID, Recurring Cost of Irrigatlon in Asia: Operation and Maintenance,
K. Wiliiam Easter, Water Management Synthesis II Project 1985,

ADB, Regional Study on lIrrigation Service Fees: Final Report, Leslie
E. Small, Manetta 5, Adriano and Edward D, Martln. A repert submitted
by the Internatlonal Irrigation Management Institute Sri Lanka, January
1986.

See also M. Svendson (1986) “An uuofficial aonor perspective on

irrigation system recurrent cost” paper to Overseas Dlevelopment
Institute, London, February 1986.
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stems from the keen awareness that failure to provide adequate 0&M tends to
1imit the success and sustainability of the project, and oftentimes,
necessitates premature rehabilitation. Apparently, it has been assumed that
if sufficlent funds for 0&M are recovered these would be allocated to 0&M--an
assumption that in most cases is not justified.

2,04 The Bank policy on cost recovery in general provides for the bene-
ficiaries to pay for the investment cost of projects. One aspect of imple-
menting the cost recovery policy relates to determining fairly who are the
beneficiaries. Most certainly the farmers are beneficiaries, but others
often benefit as much or more.

B. The Present Policy

2,05 The cost recovery policy wes significantly changed in 1976, when
the Central Projects Memorandum (CPM) No.8.4 reinforced the income distribu-
tion aspects of the Bank guidelines. One of the major changes introduced
under the new policy was that project beneficiaries were to be charged pro-
gressively, 1in proportion to the incremental 1incomes generated by the
project. Therefore, Bank staff were required to (1) identify the project
beneficiaries and classify them into a number of income groups; (i1i) estimate
incremental incomes for each group; and (1ii) design a selective and progres-—
sive tax system. To facilitate evaluation of the recommended water charges
and benefit taxes, so-called rent recovery indices were to be calculated by
Bank staff, and presented separately for beneficlaries in the following dif-
ferent income classes:

(a) those with incomes below the critical consumption level (CCL);
(b) those with incomes between the CCL and the national average;

(c) those with incomes between the national average and twice the
national average; and

(d) those with incomes above twice the national average.f/

2,06 CPM 8.4 instructed Bank staff to include information in appraisal
reports and prepare related covenants on the following aspects:

(a) general principles to be followed in determining the appropriate
levels and structure of water charges and benefit taxes;

4/ There are clearly operational problems with establishing incremental
farm incomes. For example one can cite the difficulty of explaining the
concept of rent to a farmer on a tub:vell drainage project where the
benefits consist of damage avoided. It would also be hard to justify
progressive charges for water but proportional charges for fertilizer
and other production inputs,
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(b) the extent to which total (capital and 0&M) public sector costs
would be recovered, whether interest on the capital would be
charged and, if so, the interest rate to be charged;

(¢) the cost recovery period and the grace period;

(d) the submission to the Bank, for review and comment by a specified
date, of the proposed schedule of water charges, benefit taxes or
other assessments to be imposed and collected;

(e) the appropriate institutional and administrative arrangements for
monitoring progress of the project, the flow of benefits and the
extent of water charges and benefit taxes;

(f) the periodic review (at intervals not exceeding three to five
years) by the Borrower and the Bank of the levels and nature of the
schedule elements for cost recovery, taking account of changing
price levels; and

(g) the separate accounting for the costs recovered by water charges,
benafit taxes and other assessments from project beneficiaries,
with annual reports on project costs and revenues to be submitted
to the Bank for a period of 20 years or until the loan or credit is
fully repald, whichever is shorter.

2,07 In 1980, the cost recovery and irrigation water charge 1issue was
again addressed in detail in Central Project Note (CPN) No.2.10, which was a
reissue of CPM 8.4 with minor editorial revisions, providing flexibility in
implementation. The three key elements forming the basis for cost recovery
consideration were identified as:

- economic efficiency - the extent to which scarce water resources
are optimally allocated among different uses;

- income distribution - the mauacer in which the benefits flowing from
irrigation are shared among project beneficiaries; and

- public savings - the extent to which government captures part of
the increased net benefits for future investment in agriculture and

elsewhere.

2.08 CPN No.2.l10 (now designated Operations Policy Note (OPN) 2,10)
refers to many points that should be considered 1in applying the Bank's cost
recovery procedure to any given project. It includes detailed guldelines for
making calculatione of the CCL and other indices involved in the procedure.
However, one major complaint with this procedure 1is that the system used in
the calculations 1s poorly understood by irrigatlion officials and difficult
to apply. Ideally, volumetric measurements should be made, which are normal-
ly not possible. The calculatlon of rent and cost recovery indices requires

estimates of the critical consumption level. To apply the economic effi-
clency objective assumes that irrigation water can be allocated according to
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market forces, which is generally not possible. The income distribution and
public savings objectives are ulso difficult to apply in a prescribed format
because g0 wany Judgment factors are involved, Although the principles
embodied {n th2 procedure are reasonable, the application to irrigation proj-
ectts 1in developing countrles 1s more difficult than the guidelines would
suggest.

2.09 Thece 1s widespread recognition within the Bank of the difficulty
of finding a simple and eatisractory solution to the irrigation cost recovery
igsue, 1In March 1964, a Pclicy livte entitled "Financing Operations and Main-
tenunce 1n rrigation” was clrculated by the Vice President, Operations
Policy, for flling with CPN 2,10 "Irrigation water charges, benefit taxes and
cost recovery policies.,” Comments received from staff in response to the
present. OED draft repo:r: suggest that this note 1s not widely consulted. A
copy 1is, for information, attached to this paper as Appendix 2. In summary
the Policy Note concluded chat:

(a) at the project appralsal stage, assurances will be required that
sufficlenc funds are avallable for 0&M;

(b) at the same tlme there has to be adequate recognition that the
louger term objective is to have a system of resource mobilization
that will recover capital costs so permitting replicability of
investments;

(c) the wobilization of resources should include capturiug rents from
those who benefit directly from irrigatlon unless there are speci-
fied reasons, e.g., equity, why governments choose not to do so;
and

{d) 1n any event, whatever the mode of resource mobilization, there has
to be an analysis of how the fiscal system affects farmers' incen-
tivadg,

The Policy Note does not change Bank policy as -wmbodizd in OPN 2,10, but
rather proposcs a modificd approach to implementing these policy guldelines.
For example, it elaborates on the many problems assoclated with cost recovery
and emphasize. that the necessary lastitutional arrangements must be put in
place to handle cost recovery. Important points such as assurirg that funds
for necessary 04M are avallable and that farmer incentives be provided are
stressed.

IT1I, EXPERIENCE WITH BANK-SUPPOKTED IRRLGATION PROJLCTS

3.01 A total of 48 Bank-supported 1irrigation projects in 29 countries
had beaen subjected to performance audits by the Operations Evaluation Depart-
ment (OED) by the rime this review was conducted (1984), The Project Per-
formance Audit Reports (PPARs) for these projects, which constituted the main
source of published data for this study, are reviewed and the experience with
cost recovery summarized in the following sectlons,
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A. General Description of Cost Recovery Covenants
3.02 The essence of most covenants related to cost recovery in the proj-

ects reviewed was simply that the annual O&M costs were to be recovered. This
directly followed the 1971 policy of the Bank as contained in OPM No. 2,61,
which was in force when most of the loans/credits were negotiated. In sev-
eral cases, the covenants also addressed the recovery of investment costs in
general terms, such as indicating that such costs should be recovered to the
extent that 13 practical. Costs were to be charged to farmers in differunt
ways: through volumetric pricing (Morocco, Jordan), a charge per crop-hectare
(Mexico) or as a general per hectare charge (most countries). Most charges
were to be paid in cash, with a few exceptions providing for payment in kind
(Philippines).

3.03 Frequently, the covenants required that a goclo—-economic study be
undertaken to determine the ability of the farmers served by the project to
pay water charges. These studies were to assist in providing data which
could be used to determine the proper water charge rate for a given project
considering all the factors of concern to the Borrower and the Bank, includ~
ing equity.

B. The Fulfillment of Covenant Provisions

3.04 Based on the project performance audits, an assessment was made of
the degree to which lending agreement provisions regarding water charges
were fulfilled. Sometimes it could not be stated categorically that a cost
recovery covenant had or had not been gsatisfied. For example, a covenant
might not have been satisfiled for a period of time before, eventually, sub-
stantial progress was made to meet its provisions, Conversely, initial com-
pliance might have been subsequently reversed in effect, as for example when
water charges were not indexed to inflation.

3.05 Recovery of 0&M Costs. In at least two~thirds of the projects
reviewed, the covenant requiring that cosc recovery satisfy the 0&M funding
requirement was not fulfilled. In only about 15% of the cases were the cove-
nant provisions fully satisfied. In general, about three-fourths of the
cases were not in compliance with O&M-related cost recovery covenants.

3.06 The 0&M was considered satisfactory at audit in only about half the
projects, The question arises whether there is an assoclation between the
degree to which covenants were adhered to, in particular those relating to
paying O&M costs, and the extent to which 0&M was satisfactory. Of 36 PPAR's
where this could be checked 16 had bad adherence and bad 0&M and 7 had good
adherence and good 0&M, Although this showed two thirds of projects had
evidence of assoclation somewhat surprisingly nearly one third had bad
compllance and good O&M. In effect more than 40 percent of all projects with
good 0&M and data on compliance had bad adherence to the covenants. A
similar position emerges if simply revenue performance (up to O&M costs) and
maintenance standards are compared. Seventy percent o/ the projects where
data was available (37 projects) had the anticipated asgoclation between

revenue performance and 0&M standards. It cannot be agsumed that this 1s a
causal relationship, nor, 1f so what |is the direction of causality.
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Furthermore, the relationship needs cautions interpretations because for
example “"good 0&M" 18 not precisely defined and each evaluator has personal
criteria and subjective welghting and the issue 1s too polarised by the
"good" and “"bad” labels. Nevertheless it 18 worth noting that there were
frequent reports that farmers were reluctant to pay when the 1irrigation
service was not dependable.ff

3.07 Although, in the projects reviewed, poor cost recovery tended to be
positively correlated with poor O&M and better cost recovery assoclated with
good O&M, there were exceptions as noted, particularly in the Europe, Middle
East and North Africa (EMENA) Regilon, A possible explanation for this
finding 1s that the projects supported by the Bank in that region tended to
have a higher level of technical sophistication with more lined canals and
better control structures, making them more immune 1in the early years at
least to some of the O0&M problems that were frequently encountered
elsewhere., [f this assumptior. 18 correct, 1t highlights the importance of
project design to good 0&M. The substitution of capital for O&M expenditure
(and management) 1s certalnly possible in irrigation and 1in view of the
evident problems with operation 1t 1s a tople that deserves mwore
consideration.

3.08 Recovery of Investment Costs. Most of the covenants on investment
cost recovery were quite general, witn nearly half of them containing wording
pertaining to recovery levels such as "as much as 1s practicable” or "a
reasonable portion of capital costs,” Some merely stated that a study
should be undertaken to determine what should he done. There were very few
cases where significant capital cost was recovered. Nonetheless, in view of
the wording of covenants, It 13 not possible to state categorically that
these covenants were violated.

3.09 Studies of Cost Recovery. In many cases, the lending agreements
provided that the borrowing government would undertake a soclo-economic study
to determine the farmers' ability to pay Jrrig-tion water charges. Although
the specificacrions for these studles were quite generai, the principal objec-
tives were to look at the question of equity and to determine the method for
recovering costs that was most approprlate in a given country. A deadllne
for completing the studles usually was glven.

3.10 [n seven out of 13 cases, the studles were carried out, but in six
cases their recommendatiouns were only partly applied, or not applied at ali
because thevy were politically unacceptable to governments. In six other

cases, the studles were not implemented, presumably because of governments'
reluctance to change theilr existing policles. In only one case did the stuay
conclude that no charge should be levied because of farmers' limited abilitv

5/ Cases were reported in virtually every region of the world in which poor

- 0&M was cilted as providing a ready excuse to farmers for not willingly
paying realistic charges. Moreover, when 0&M {s bad, government is
weakened in attempts to enforce payment. Nevertheless in one sixth of
the cases bad O&M was accompanied by good payvment.
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to pay. It might appear that, for both the Bank and for Governments,
providing for studies 1in loan/credit documents often appears to have been an
easy way to avold addressing the difficult cost recovery issue In a timely
manner. Hewever, it 'ls worth remembering that this issue 13 recognized to be
extremely complex and extensive studles are often needed. Nevertheless, such
studies should be completed before appraisal 1if the present policy relating
to income distribution is to continua.

c. Bank Reaction to Non-compliance with Covenants

3.1l The reaction of the Bank to non-compliance with cost recovery cove-
nants varled among different Bank reglons. The most determined reaction
occurred in Turkey, where the Bank 1in 1976 informed the Government that it
would not consider further financing of 1irrigation projects until steps were
taken to 1lmprove the cost recovery system. Another example 1in the EMENA
Reglon was 1in Morocco, where the Bank took a firm stand and insisted on
strong cost recovery provisions. An intensive dialogue between the Bank and
Moroccan officials led to key issues belng addressed forthrightly at an early
stage.

3.12 In Mexico, the Bank made an effort to cover the cost recovery issue
as part of a comprehensive irrigation subsector study. Mexico's Federal
Water Act distinguished between charges to be collected for investment costs
which were to accrue to the national tr/ i1sury as it was the Federal Govern-
ment which was responsible for financing the main works, while charges for
0&M were to remain at the local level to supplement federal funds allocated
for that purpose. The study showed rhat the portion of the full 0&M cost of
water covered by water charges in nine districts averaged only about 27% in
1982. This matter was subsequently addressed by Mexican officlals at the
insistence of the Bank.

3.13 The reaction of the Bank was more tolerant in other cases as 1s
shown in the followiny section. In general, the Bank has been rather flex-
ible in treating problems of low cost recovery from farmers. This may be due
to the fact that the farmers served by irrigation often have been among the
poorest in the country and the equity issue was considered. But evidence to
support this view was not always produced. The Bank was particularly lenient
with countries in South Asia and East Asia and the Pacific Reglons in the
sample, where covenants on cost recovery in irrigation were constantly
breached without a strong reaction to non-compliance from the Bank.

D. Cost Recovery by Region

3.14 The PPARs from the six individual regions were analyzed to see if
any reglonal differences emerged regarding *he implementation of Bank policy
on cost recovery. The recovery of costs by Region and 1in individual

countries with different local conditlons varied widely. Nonethcless, ic 1is
clear that in a large number of cases the water charges actually collected
did not provide for the full O&M costs.
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3.15 Equity considerations were often the basls for lack of remedial
action by the Bank in cases of non-compliance. This is 1in line with current
Bank policy which specifies "income distribution” as one of the basic factors
in cost recovery considerations (para. 2.07)., The following sections sum-
marize the cost recovery performance in the present group of projects in dif-
ferent regions.

3.16 Eastern and Southern Africa. Only two irrigation projects in this
reglion had been audited, In one, the Sudan Roseires Irrigation Project,
there were no covenants on cost recovery. A 1980 OED impact evaluation study
nn this project revealed that water charges had not been collected up to that
tire. However, there was provision for the putlic sector to share in the net
proceeds from cotton production. The sharing formula in effect in 1980 allo-
cated only 47% of the proceeds to tenants and 2% to the Tenants Reserve Fund,
while 36% went to the Sudanese Government and the remaining 15% to three
other public sector entities. In the other project in the region, the
Madagagcar Lake Alaotra Irrigation Project, the covenants requiring project
cost recovery from farmers were not fully applied. The audit indicates that
the political situation was such that implementation of the covenants would
have been impossible. During project {implementation, the Bank did not
address cost recovery issues in sufficient detail and with adequate force to
help the Government resolve the serious dilemmas 1t faced. During this
period and subsequently, the Bank's emphasis shifted to national cost recov-
ery policies for 1irrigation which had been in disarray. Progress has been
made in recent years, with »issage of legislation and a start on implementa-
tion of a coherent and realistic cost recovery system,

3.17 Western Africa. Of the five audited {irrigation projects in West
Africa, only two had statements regarding cost recovery. For these, the
Mopti Rice Project in Mali and River Polders Project in Senegal, cost recov-
ery showed good progress., In Malil, the levy increased by a factor of 2.6 in
the three-year period from 1974 to 1977. Collection rates were also high.
Yet, the levies were sufficient to recover only 42% of O&M costs at the time
the completion report was prepared in 1980, The Senegal River Polders
Project had a covenant to recover costs through consolidated fees., The cost
recovery was over 80% in 1977, an amount adequate to fiuance 0&M costs.
These funds were reportedly used for general support, however, rather than
0&M, because of general budget shortfalls and as 4a result 054 was not
adequate. Undoubtedly, such use of water charges revenue was in violation of
the intended purpose of the covenant.

3.18 East Asia and the Pacific, The handling of cost recovery issues in
the 12 projects In the East Asla and the Pacific Reglon was characterized by
a considerable range in conditions. For instance, two examples of excellent
progress 1in cost recovery wovccurred in this region, These were the Korea
Pyongtaek~Kumgang Irrigation Project and the Korea Yong San Gany lrrigation
Project, where collection rates were good and sometimes veached over 95% of
assegsments. Also in Korea, water charges were increased annually, assuring
that inflation did not erode the progress toward planned cost recovery.
Korea 1s a good example from which to learn because, after completion of
irrigation systems, the Government generally transfers the responsibility for
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O&M to the respective Farmland Improvement Assoclations (FLIA) 1in each
project area. These farmers' groups are polnts of contact to assist in the
collection of water charges, reflecting the political and soclo-economic
structure of rural Korea.

3.19 By contrast, the Malaysia Muda and Kemubu Irrigation Projects have
had serious cost recovery problems. At the time of audit the water charges
and land taxes remalned far short of meeting O&M costs, and the audit report
noted that prospects for improvement were not good. Although Malaysian
Government officlals accepted the proposition that beneficlaries pay O&M
costs, they argued agalnst the principle of recovering capital costs from
beneficlaries. Nonetheless, the Bank 1insisted on following 1its normal
approach.

3.20 The Government of Malaysia cited a number of problems in collect-
ing water charges, including a heavy burden of the religious tithe (zakat)
and a substantial sales tax collected from produce in the reglon. Other prob-
lems were mentioned such as continuing difficulties with the water distribu-
tion system. The audit report for these Malaysian projects recognized the
zakat as well as the indirect return to the Government resulting from con-
trolled prices on rice as alternative cost recovery mechanisms. It 1is note-
worthy that these two Bank-supported projects were important in enabling
Malaysia to reduce rice imports from 42% of its total requirements in 1967 to
17% in 1974. An FAO study showed the zakat to be capturing between 5% and 7%
of gross farm income, considerably more than previously suspected. Based on
the FAO figures, the audit concluded that Muda faimers’ combined payment of
water charges, land taxes and the production tithe covered all of O&M costs
plus 20% of the projects' capital costs (at 10% annual interest). Taking
these factors into account it could be argued that there was no real non-
compliance. '

3.21 In the Philippines, the irrigation service fee in the Aurora-
Penaranda Irrigation Project was, in principle, more than adequate to meet
0&M costs. However, the collection rate was not good although it

appeared to be imr.oving. The collection of water charges in that country
has been by the National Irrigation Administration instead of the tax collec-
tion agency. The fee has been set in terms of the price equivalent of rice
to compensate for inflation. In-kind payments, although unusual, were per-
missable. Keying the water charge rate to the price farmers receive for
their products is a logical way of indexing water charges. However, problems
can arise 1f real prices of key commodities fall compared to the general
price index.

3.22 In Thailand, where authority to levy water charges exlists under the
Irrigation Act, no such charges had teen collected under the projects
reviewed. A study of farmers' ability to pay was undertaken by the Ministry
of Agriculture and Cooperatives. The results showed that the project
beneficiaries had very limited ability to pay charges. This matter was to be
ce-examined after the increase in income from the project had been realized
by the farmers. Although Thai rice farmers did not pay water charges, they
paid a tax (rice premium) on their marketable surplus which was a tax of some
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significance and as such presumably a suitable cost recovery method. In some
projects in Thailand, poor 0&M was mostly due to low construction standards
and poor design of irrigation systems. Cs
3.23 In some countries, such as Indonesia, water charges, per se, had
not been acceptable in the past since water has been viewed as a "God-given"
commodity. The Government for some time had objected to water charges as a
condition of credit effectiveness, but now generally agrees with the concept
of charges to recover O&M costs plus a “"reasonable” proportion of capital
costs. An impact evaluation study found that villagers made inadequate
contributions to 0&M. Water User Assoclations, set up under the first
Indonesia Irrigation Rehabilitation Project, were not able to Increase farm-
ers' participation in rehabilitation of tertiary blocks or in their mainte-
nance, and could not prevent a decrease in the proportion of farmers paying
the village-level water retribution, which declined from 84% in 1976 to 67%
in 1981.

3.24 South Asia. In the Bangladesh Chandpur Il Irrigation Project, the
covenant on recovery of 0&M costs was breached. However, the Bank in 1977
took no action and instead concluded that the issue needed no further
discussion. Also, the covenants were not fulfilled in the Bangladesh North-
west Tubewells Project and apparently no action was taken there elither. In
the Burma Irrigation I Project, instead of covenants on cost recovery there
wag a letter by the Government expressing the intention to recover mainte-
nance costs of flood embankments from beneficiaries. Until recently, no such
charges had been levied, although a betterment tax on irrigated land was
introduced in 1981/82,

3.25 In India, the covenants on cost recovery had, in general, not been
satisfied. The covenants often were vague and in several cases studles of
water charge rates had been requested. For various reasons, the provisions
of the covenants were not satisfied and the Banxk let the covenants he igrored
for several years without action. During the review of the india Chambal
Command Area Development Project PPAR, the Borrower's failure to meet
contractual obligations was addressed and it was noted that: ™"Good reasons
are given, but it would seem that the Bank should specifically agree to waive
compliance, rather than let the covenants be ignored for 5 to 6 years. By
now the Bank should know what realistic goals can and should be achieved, and
the covenants, dialogue, and performance should all be more compatible and
respected than now seems to be the case.” The Government of India in
commenting on the OED Cost Recovery Study stated that, first, it did not
expect irrigation projects to generate revenues or recover costs LO ensure
project sustainability after completion; irrigati~n projects were vegarded as
part of the Government's development program and were not supposed ro be
self~-sustaining. Second, since most irrigation projects were targetted
towards the rural poor, water charges were not intended for the purpose of
recovering costs and were a function only of the farmer's capacity to pay.
Third, recovery of water charges as a fee for services rather than as a tax
was more a matter of semantics than of substance.



- 142 -

APPENDIX 1
Page 13

3.26 The experience in the Nepal Birganj Irrigation Project showed a
drastic decline in water charge collection in surface irrigation schemes.,
Conversely, there had been good progress in improving collection of water
charges for tubewells. Still, the provisions of the covenants were not met.
This project offers a good example consistent with the view of the importance
of reliability of water supply to the successful collection of water

charges. The following table compares the collection rate in percent for the
tubewell scheme and the surface scheme in the project for three years.

NEPAL: BIRGANJ IRRIGATION PROJECT

Assessment and Collection of Water Charges
(000 Rupees)

Surface Scheme Tubewell Scheme
Year Assessment Collection % Assegsment Collection %
1977/78 104.7 6.9 6.6 10.7 1.3 12.1
1978/79 334.9 3.7 1.1 15.3 6.0 39.2
1979/80 305.6 1.8 0.6 98.8 73.0 73.9

These data clearly show that the decline in collection performance for the
gurface scheme from 6.6% to 0.6% was in sharp contrast to the collection in
the tubewell scheme which increased during the same three-year period from
12.1% to 73.9%. The audit reported that farmers did not feel pressed to pay
water charges or to contribute to the maintenance of the irrigation system
because they felt that doing so was unlikely to improve the quality of the
services they received, including timely water supply. Adequate cost recov-
ery reportedly was considered possible, but only 1f the farmers were provided
with reliable water supply. It would be interesting to obtain current (1986)
data, when reliability of tubewells may have been expected to decline, tc see
the impact of this on revenue performance.

3.27 In Sri Lanka, as in most countries in the South Asia Region, cost
recovery covenants had not been complied with. Studies had been requested
under the Mahawelil Ganga Development Project, but these did not achieve
entirely satisfactory results. However, prior to 1978 the price of rice in
Sri Lanka was controlled by the Government at about 30% below the world
market level, so the farmers were paying a large implicit tax--a fact that
was surely recognized by farmers.®/ In connection with the Lift Irrigation

Project, Government wag reported to be reluctant to introduce water charges.

6/ Easter op cit reviewing an imaginative new policy in 1984 finds
collection varies from 15 to 57% of O0&M in Mahaweli but with most
districts below 15% and 7 of the 17 Districts below 2%. There is a real
danger that imagination will outrun practical politics.
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With one minor exception, no water charg2s were collected since that proj-
ect's inception despite a Government assurance that such charges would be
introduced 1n 1979. A decision taken in 1981 requiring farmers to. supply
fuel and lubricants for the pumps still left Government with the burden of
paying for maintenance and operating staff.

3.28 Europe, Middi: East and North Africa. In most projects 1a the
EMENA region, lending covenants required that O&M costs be recovered as a
pinimum. The attitude of the Bank in addressing non-compliance varied signi-
ficantly within the region. The Turkey case presents one extreme where the
Bank took the drastic action of curtailing further irrigation loans until the
matter of non-compliance had been recognized and addressed. Nevertheless,
despite various attempts to increase revenues from project beneficiaries, 0&M
recovery rates never exceeded 4% until 1981, and no attempts to recover
investmenf costs had been made. The Bank attributed this poor performance to
Government's agricultural sector policy rather than to socliological factors.
A different case occurred in Yemen Arab Republic, where the Bank acknowledged
that the original cost recovery covenant was fraught with difficulty and that
a tax on gross production, similar to the zakat tax (tithe), was the only one
that could be successfully administered under existing conditions. In that
country, there had been a special study on cost recovery, but it was
controversial and the results were never implemented. Therefore, the Bank
accepted the compromise approach of levying a surcharge of one or two percent
on gross production from irrigated land, following the centuries-old
religious tithe system, which has the advantage of being simple and
understandable.

3.29 In numerous cases in the EMENA region the Bank stressed equity con-
siderations. Such considerations, along with early reluctance by the Turkish
Government to implement the recommendations of a study on cost recovery,
probably were factors in prompting the loan curtailment action in that coun-
try. Perhaps most critical was the fact that the beneficlaries in the proj-
ect area had incomes well above the national average. The Government of
Turkey has in recent years shown a willingness to take action to correct the
problem, but there is still much to be accomplished.

3.30 Cost recovery 1in the projects 1in Morocco, 1in which the Bank
stressed cost recovery 1sgues, appeared to be relatively good, The propor-
tion of involces paid had increased and approached 90% in the Doukkala I
Irrigation Project, for example. The volumetric charge rate of this project
was Increased significantly (86%) between 1969 and 1980. Pumping rates were
indexed to the cost of energy. In all, the audit reported that the then
existing level of water charges and the betterment levy were expected to
recover 100% of O&M costs and 14% of investment costs. In Jordan, collection
was high, approaching 100%, but cost racovery remained low (about 35% of 0&M
costs) because the charges had not been increasc to compensate for

inflation, A study was being wundertaken 1In Jordan to determine the
appropriate upward adjustment in charges considering farmers' ability to
pay. Both Jordan and Morocco were applying volumetric water charges.

However, because of 1its outmoded design, the North East Ghor Irrigation
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Project in Jordan required ten times more staff for O&M than the Doukkala
Project in Morocco, which had been designed as a capital 1intensive but
modern, efficlient and relatively low-cost system to operate. In Egypt,
Cyprus and Iran the cost recovery covenants were not satisfied and there was
no indication of firm action by the Bank in these projects.

3.31 Latin America and the Caribbean. In the Atlantico Irrigation Proj-
ect in Colombia, the covenant on water charges was not complied with. A
study of the farmers' capacity to pay was required under the loan agreement,
but the study turned out to be useless because originally projected condi-
tions conld not be realized. A new study was subsequeutly rcquested by the
Bank which accepted the fact that farmers could not pay for several reasons,
including the fact that much of the project area could not be irrigated at
the time of the audit. By 1982, water charges had been pegged at
US$20/ha/year plus a volumetric charge of 4 ceuts/w3 (a drainage fee of
US$6/ha/year was levied in the rainfed sector). However, cost recovery rates
were ouly about 10% of amounts due because of farmers' reluctance to pay for
{rrigation and dralnage services they considered Inefficient. A similar
situation occurred In Ecuador in the Milagro Irrigation Project where only
small amounts in water charges could be collected before the water system was
compleced.

3.32 In the Tapakuma Irrigation Project in Guyana, the cost recovery
covenant was not complied with in that only 10-15% of the 0&M costs were
recovered through water charges. A study reportedly was underway to

determine a sultable system of water charges. Of f{mportance in this project
was the fact that the price of rice was controlled by the Government and had
not kept pace with inflatlon. Farmers were thus paying a significant indi~
rect tax.

3.33 In several projects in Mexico, the typical covenant provision of
collecting water charges to meet 0&M costs and some investment costs was vio-
lated, although in some projects water charges at one time fully covered O&M
cests, However, rapld inflation eroded the real value of charge collec-
tions. In other projects, like Panuco, where annual rainfall is relatively
high and firrigation tends to be supplemental, it was found that charges
cannot be easily increased without creating a disincentive for 1irrigation,
resultlng in underutilizatlion of the potential irrigation water supply. To
increase water charges in cases like Panuco could be counterproductive in
achieving the original purpose of the project.

3.34 In Peru, cost recovery under the San Lotrenzo lrrigation and Land
Settlement Project initially was quite low and, although progress had been
made, the respective lending covenant had not been fully complied with. The
fssue of unreliable service providing an excuse not to pay was mentioned.
Under a new system introduced in 1981, most of the funds recovered were to be
allocated to the Water User Assoclation under the assumption that such an
arrangement would improve collection rates. HWater rates were increased from
US$h.0 per ha in 1978 to USS10.0 per ha in 1980, and were expected to be
raised further In 1983 and thereafter to eventually cover the full O&M
cost.,
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3.35 In general, in the Latin America and Carikbean region, there was no
firm action taken by the Bank regarding non-compliance with cost recovery
covenants. In each case on apparently valid reason was perceived (e.g.,
irrigation system not complete, low irrigation adoption rate or high
inflation) for the covenant conditions to remain unsatisfied. 1In several
cases the Bank called for studies searching for answers to some of the
questions related to cost recovery.

E. Main PPAR Findings

3.36 The following section analyzes the poor cost recovery record in the
48 projects reviewed and presents some additional findings which may be rele-
vant for future Bank policy.

3.37 The statement that cost recovery has not measured up to expecta-
tions arising from lending covenants 1s repeated often in the PPARs. A repre-
sentative cost recovery rate for the audited projects could not be deter-
mined. Recovery rates through direct water charges spanned the range from
zero to 100X of O&M costs, and a large number were in the range of 15 to
454, In more than a third of the projects under review, reference was made
to special studies on cost recovery and the farmers' ability to pay which
were part of the lending agreements. In general, the results of the studies
were not reported in the PPARS or their recommendations were not applied. It
is worthwhile noting that all projects under review were formulated and
implemented under the 1971 Bank policy, which was much less stringent and
specific than that 1in force in the mid-1980s. Therefore, 1t can be
reasonably deduced and discussion with field staff confirms that cthe
prospects for compliance with the stricter cost recovery covenants {n
on-going irrigation projects are unlikely to be improving.

3.38 There are three main reasons why cost recovery covenants have been
lnsufficiently observed: (1) lack of government commitment, (i) poor
operation and maintenance of the 1irrigation system, and (11ii) the heavy
burden of direct and indirect taxes collected by governments from farmers as
a result of price distortions within the economy as a whole,

3.39 The lack of government commitment with respect to cost recovery was
noted in a number of projects., Although officials repeatedly expressed
recognition of the importance of improving cost recovery from beneficiaries,
at project completion, the issue remained a very sensitive political matter.
There has been a tendency for actlon to be repeatedly delayed. "Many
government agencles have neglected to pressure farmers on cost recovery
because they count on government appropriations rather than water charges to
finance their operational budget and hence have no direct financial incen-
tives.

3.40 The issue of the quality of the irrigation service, including reli-
ability and dependability of water supply, was stressed 1in many of the
reports. It has been confirmed that farmers will not willingly pay high water
charges for poor irrigation operations (not in many instances for a good
irrigation supply). Good operation of the irrigation system may be a
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prerequisite for good cost recovery but it 1s not a sufficient condition.
Certalnly cases have been frequently reported where farmers willingly paid
more for private well water than they would be wlilling to pay for public
canal water. The reason often given was the superior dependability and time-
liness of the private well water supply. However it often helped meet peak
demands and thus enabled "free" canal water to be used for most of the season
to increase cropping intensity and yields.

3.41 Projects in several countries 1illustrated the problem of poor
operations, involving inequitable distribution of water and lack of responsi-
bility on the part of irrigation engineers for delivering designed discharges
to every outlet.

3.42 Maintenance is also critical because projects will deteriorate 1f
maintenance is not adequate, and thus poor collection of water charges,
and/or poor budget allocations, sometimes results in unnecessarily high O0&M
expenses and possibly higher charges to farmers. The PPARs tended to
routinely relate the level of 0&M to water charge collection., However, when
the water charge collections go to the general revenue fund, such a direct
correlation is not necessarily valld and seldom is justified. The relation
between revenue and O&M standards 1s more likely to be positive when water
charges are collected by the agency doing the maintenance, and an agency
which has a clear institutional structure, appropriate responsibility and
sufficlent revenue. However, a number of irrigation agencles have been found
not to be accountable either to the farmers they serve or to government
financing authorities, resulting in overstaffing and low productivity.

3.43 Farmers' perception of the effect of increased cost recovery on the
quality of O0&M 1is very important. The data do indicate that when cost
recovery is good, 0&M tends to be better than when cost recovery is poor.
However this cannot be proven with current information. It may well be that
good 0&M facilitates cost recovery rather than vice versa or a tenuous or
even a spurious relationship may exist.

3.44 The issue of farmer incentives to utilize the irrigation supplies
made available by the projects emerged time and again in the audits. In this
context, policies on commodity prices, water charges and other input prices
have to strike a delicate balance. On the one hand, they must provide pro-
ducers with adequate incentives to ensure their participation in the project
and, on the other hand, they must help keep the project on a sound tlnancial

basis.

3.45 There were several cases where farmers were paying a sizeable
impifcit tax (i.e., the difference betweer farmgate prices and the higher
border prlce equivalent) by having to sell chelr products at low government
controlled prices, although it is recognized that such a general tax not only
compensates the public sector for the cost of irrigation water but for other
important services as well. In the Malaysia Muda project, for example, farm-
gate prices for rice were projected below international prices for the period
1973-78, with a saving to the national treasury over this period of some
US$500 million 1in 1Y74 constant value terms. The same 1issue of “fair
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farmgate prices" existed in Mexico where.the price distortion amounted to an
implicit tax of 20 to 50%, and in Sri Lanka, where the indirect taxes were up
to 10 times higher than the water charges. A similar situation also existed
in Guyana where controlled rice prices did not keep pace with inflation.
These examples demonstrate that the Bank's emphasis on direct cost recovery,
without proper consideration of implicit tax and indirect recovery mechan-~
isms, was inappropriate.

3.46 Experience from this set of projects also provides some insights of
general Interest 1in future applications of Bank financial policy. These
relate in particular to the need to employ several alternative coat recovery
approaches; the problems in exposing farmers to the real cost of water; the
benefits to be gained from farmer participation; ways in which low collection
rates can be improved; the difficulty of pursuing cost recovery on a project
rather than a national basis; and, finally, how studies can be made more use-
fulo

3.47 The audits illustrate that alternative cost recovery approaches
besides direct water charges are possible and in some cases may be better.
These include taxes of various types. In some instances commodity price
controls have a direct impact on cost recovery from the farmers. However,
these aspects are often ignored. Bank staff have tended to implement Bank
regulations and guldelines with insufficient regard to their timeliness,
utility or applicability to country specific soclo-economic conditions.

3.48 Some PPARs state clearly that ways must be found to expose farmers
to the real economic cost of water from the start of water deliveries without
discouraging irrigation. Projects which provide expensive water to farmers,
who 1in many cases are new to irrigation, can seldom collect high water
charges in initial years. Yet, when farmers have received the benefits of
water without paying full costs, they are reluctant to accept the increased
water charges at a future time. In addition, 1if the farmers are not exposed
to the real cost of water they may choose crops which are financlally attrac-
tive to them, but marginal or non-economic if the real cost of water is taken
into account. Careful thought and negotiation is needed to obtain a reason-
able balance between giving valid price signals to farmers yet understanding
thoroughly thelr civcumstance and perspectives.

3,49 The participatory role of the farmers in O&M was often emphasized.
A number of irrigation projects appraisei in the past years, particularly 1in
East Asia, had been designed so as to give the water users full responsibi-
lity for 0&M of tertiary systems. Bank experience with water user associa-
tions and groups is still recent and limited. The excellent cost recovery
record 1o Korea 1s a good example of the role of water user associations,
both in 0&M and in improving cost recovery. Leaders of farmers' groups in
Korea who are responsible for organizing 0&M also act as points of contact
for extension agents., This suggests that a link between extension and O&M
activicies may be desirable at the farm level. In the Philippines, communal
farmers' organizations have been relatively successful in 0aM of the tertiary
and quaternary systems. The public sector financial crisis has forced with-
drawal of some irrigation personnel from the field which has provided an
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opportunity for farmers to prove thelr capacity to operate and maintain sys-
tems efficiently. In Thailand, water ugsers' groups exist mostly on paper and
generally have not worked satisfactorily. There are exceptions, however, and
some groups have been found successful when the canals were short enough to
ensure small size and cohesiveness of the group, and in the traditional sys-
tems in the North of the country. In contrast to East Asian countries,
little or no attempt to encourage farmers' participation in 0&M was made in
EMENA, although irrigation has been practiced for centuries in some countries
in this region, and farmers have been use to operating, maintaining and
repairing their traditional irrigation systems without government involve-
ment. Reviving traditional participation of farmers appears highly desirable
for irrigation systems in some EMENA countries. Participation of farmers in
the operation of irrigation systems in LAC has helped ensure that cost mini-
mization policies are pursued.

3.50 Even though low collection rates are frequently mentioned as a pro-
blem, penalties and dissuasive sanctions such as water supply sugpension are
reported to be rarely applied. In the event water charges are very low, the
collection rate can be high while cost recovery rates remain very low. An
efficient collection system, featuring water cut-off sanctions to non-paying
farmers, was introduced in Jordan which achieved collection rates close to
100% (para. 3.30). Nonetheless, the recovery rate reached only about 35% of
O0&M cost because of low water charge rates. Jordan also provides an example
that {llustrates the effect of lack of indexation as the volumetric water
charge rate in Jordan was not changed during the period 1974-1982 desplte
double filgure inflation. '

3,51 The audits further 1illustrate the difficulty of introducing cost
recovery on a project rather than on a natlonwide basis. This difficulty 1s
particularly acute where the direct cost recovery required in Bank-supported
projects slgnificantly exeeds similar requirements in other projects in the
same country. Such dlscrepancies may create an f{nternal problem for
government officlals. Nevertheless the advantages of speclal new project
charges or rehabilitaiton fees are potentially high and attempts to find
viable methods should be maintained.
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Financing Operation and Maintenance in Irrigation

The Problem

1. There has been growing concern, expressed at meetings of the
Board by the Executive Directors when considering new firrigation projects,
as well as among Bank staff and management, over the implementation of past
irrigation investments. The wmajor concern i{s that the efforts to recover
the costs of investment and of operation and maintenance appear to be
inadequate. A review was therefore undertaken of a sample of developing
countries to assess the performance of different {irrigation cost recovery
systems. The review confirms that in wmany countries there is neither
effective cost recovery nor adequate resource mobilization in irrigation
schemes, although a few countries have been relatively successful on either
or both counts. The manner in which countries implement irrigation
projects, including the cost recovery policies related to them, varies a
great deal. In general, this variance is an outgrowth of differing
legislative frameworks, public finance policies, development objectives,
and physical, social and ecological factors. The purpose of this note is
to discuss the machanisms for recovering costs and ensuring that operation
and maintenance are carried out satisfactorily.

2. The most critical finding to emerge from the review 1s that
government revenue-raising efforts for irrigation, from whatever sources,
are typically very weak. The inability of irrigation project entities to
obtain sufficient resources to maintain the existing irrigation systenms
properly (let alone provide for their replacement in due course) 1is
jeopardizing investments in irrigation by most of our borrowers. The
project justificarions assume that operation and maintenance (0 & M) will
remaia at standards which assure that benefit streams will be unaffected by
deterioration of the project infrastructure, but with inadequate resources
devoted to 0 & M that basic assumption does not hold in too many cases.,

3. The problem is therefore one of ensuring that adequate resources
are received in timely fashion by the authorities responsible for O & M 1in
irrigation projects. It 1s important to underscore that this is both a
regource mobilization and allocation problem, and not a cost recovery or
water charges problem per se. Cost recovery (and water charges are among
such recovery measures) is part of the resource mobilization process, and
the criteria which apply to cost recovery measures include financial
(public and private), efficiency and equity objectives. It is unlikely
that efficiency and equity goals can be addressed without the financial
needs of irrigation being met, either because insufficient revenues are
raised or they are not allocated for irrigation financing purposes.
However, a restatement of the approach to be taken in appraising irrigation
projects 1s needed in order to clarify the relative contributions which
different parts of the resource mobilization process can be expected to
make.
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Policy on Irrigation Cost Recovery

4, The existing World Bank policy concerning the recovery of costs
in {rrigation is embodied in OPN 2.10. This note proposes a modified

app 'oach to the implementation of these guidelines. Starting from the
observation that irrigation water is a costly input and that development
and recurrent 0 & M costs tend to be high, the OPN sets forth the approach
by which recovery measures should be built into irrigation projects and
irrigation components of rural development and other multi-purpose
projects. This approach addresses three basic objectives:

(a) Economic efficiency — The economic efficiency of the
project is to be promoted by levels and structures of prices
for irrigation water which minimize wasteful use of water
and maximize the project's net benefit to the economy. It
i3 recognized that true efficiency pricing is rarely
encountered in irrigation projects because it normally
requires accurate measurement of volumes.of water supplied,
to a degree of accuracy that is difficult and excessively
costly to attain. But even a nominal price for water 1s
expected to offer incentives to reduce waste in water use.
It is algo recognized that even if it were possible to
charge economic efficiency prices, these may not be
compatible with other goals such as equity and public
savings. Thus, modified cost recovery measures should be
considered to address the equity question and to ensure
adequate recovery of project costs.

(b) Income distribution — In order to achieve equity in
capturing benefits from a project the OPN recommends
progressive benefit charges which at the same time take into
account the disincentives, the possibility of payment
evasion and the costs of collection that are associated with
some forms of benefit taxes. A major consideration would be
that the base for computing benefit charges should be an
accurate measure of the benefits provided by the project.

(c) Public savings — It is assumed that govermments jn most
developing countries are short of fiscal resources for
development, and that it is desirable to collect more
revenues from beneficlaries than would result solely from
efficiency pricing of irrigation water. The need to
mobilize resources and to ensure adequate funds for
investments, operation and maintenance may appear to
conflict with equity considerations insofar as some project
beneficiaries are "poor!” In practice, however, direct
beneficiaries of irrigation development are likely to be
much better off than those not receiving irrigatiorn water,
and equity and resource mobilization concerns should be
mutasally reinforcing.
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5. The OPN identifies different kinds of policy measure which might
be vsed to achieve the above objectives, adnd offers several guidelines on
how to decign benefit taxes, measures of cost and rent recovery, the norms
of recovery and how to present these matters in appraisal reports.

Review of Experience

6. The review noted earlier was undertaken to sample a wide range of
irrigation systems to see what experience has been wirh implementation of
these guidelines and how cost recovery systems function in practice. Some
of the major findings are summarized below.

7. Water Charges and Economic Efficiency. Markets for water are not
as trangparent as the markets for other commodities. Characteristics such
as time, quality, location and security of supply generate multinle
potential markets. Consequently, there could be a large number of
efficiency prices across any one irrigation system and over time.

8. Because of thege characteristics of water as a commodity, the
demand schedule of farmers on individual irrigation systems, that will
reflect their willinmmess to pay at any given point in time, has proven
difficult to estimate in practice. It has seldom been feasible to meter
consunption, due in large part to the existing technology of delivery
systems and on-farm practices. Examples exist of successful metered
systems, but the cost of the meters, recording and billing procedures and
farmers' reactions thereto can be prohibitive relative to the benefits of
such systems. Careful consideration of the eccnomic costs and benefits
rmust precede the introduction of such -innovations., Moreover, the change to
such efficient practice usually requires investments in modification of the
delivery system,

9. It 1s very difficult to charge for water when the irrigation
system 1s not fully reliable, e.g., during construction or when the system
is not properly operated or maintained.

10. Some existing water distribution systems, (e.g., where water 1s
allocated on rotation at fixed intervals of time), supply water (o a farm
unit at a particular point in time whether the farmer wants water then or
not. Such a system responds to existing rules for allocating water but also
to limits imposed by the technology for water distribution across farms,
For water allocation among watercourses, the systems operate under similar
constraints, These systems ifmpose patterns of water rationing which do not
take account of individual farm demands. This rigidity could be modified
by improving the effectiveness of water distribution, but long-established
water management practices are difficult to change. Attitudes toward water
and irrigation are conditioned by a great many cultural considerations,
Irrigation as an activity goes back well over 2000 years and attitudes
toward 1t are ingrained and strongly held. Thus, in many countries water
is considered to be a "God-given” commodity by both farmers and policy
makers, and therefore free. Predictably, this view is not easily changed
and, whenever attempts are made to charge for water, conflicts are created
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11. Water Charges and Equity Objectives. Any pricing or taxation
system has equity consequences that need to be assessed; this assessment of
tax incidence can be technically difficult and costly. Water charges
levied as a user fee have seldom been used to improve equity, although it
is well understood that irrigation development generates significant
economic rents for project beneficiaries and that different systems have
different income distribution effects. In some cases, the water pricing
structure changes the equity pattern indirectly, e.g., in cases where
farmers pay more for water when cultivating cash crops than subsistence
crops. This often involves an assumption that poorer farmers produce food
crops and richer farmers produce cash crops--an assumption which may well
be questionable.

12. Irrigation affects the economic rent which farmers receive, and
this incremental rent can therefore serve as a measure of benefits
received. Rents may be captured via new charges but there are limits on
the extent to which it is possible to set up a system that will capture
farmers' rents differentially. The limit is set by costs of estimation,
collection and enforcement, In dealing with equity issues, countries tend
to .use one or more of the means of taxation at their disposal. For
example, under certain conditions land taxes are a means for achieving
equity. As irrigation is made available, land values and farmers' income:
are expected to go up, and consequently land taxes to increase. The
progressivity or regressivity of this tax depends, however, on the tax
structure prevailing in the system,éand the existing pattern of income
distribution among beneficiaries.

13. Public Savings Efforts. Policy statements are often made to the
effect that water charges wili finance O & M costs; a few also include
payments for capital costs. In practice, however, most cost recovery
systems in existence today seeks to cover only 0 & M costs at most, and are
not designed to collect full capital costs from direct project
beneficiaries. Some governments are willing to use additional sources of
national revenues, beyond direct user fees or taxes on benefits, to finance
the needs of irrigation projects, but such policies encounter constraints
at the national level given the competing demands for revenues.

14, Other Elements. In addition to the limitations noted above,
there are several contributing factors to this generally unsatisfactory
picture. For example, in many developing countries legislation does not
exist specifically on water charges, nor on cost recovery generally. Even
when it does exist, the laws need to be accompanied by the necessary codes
and regulations which allow a cost recovery system to be put into
operation.

15, Few public irrigation agencies have autonomy—defined as the
capacity of the public agency to set, collect and allocate back to
irrigation, funds for O & M and capital expenditures. Even in cases where
autonomy appears to exist, it may be only ‘.ominal since changes in water
charges can require a decislon from a central agency of government. The
absence of real autonomy may be an important reason why irrigation
authorities lack incentives to collect charges or to improve organizational
performance, (e.g., upgrading the billing gystem).
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16, Many cost recovery systems, as they operate today, are shaped by
institutional factors. Land tenure is one of these factors; if farmers
generally are not owners of the land under irrigacion, cost recovery is
often sought by taxing output in cash or in kind. However, taxation of
land could be both more efficient and more equitable in this situation, but
this needs to be assessed. BRetter and less sophisticated institutional
arraugements frequently need to be established in order to improve
collection. The more sophisticated the irrigation water charge system
becomes (e.g., encompassing both efficiency and equity objectives), the
more expensive it 1s likely to be to implement-——conceivably to a degree
where the cost of collection may be higher than the total amount to be
collected.

17. Enforcement of existing laws {8 often difficult and expensive,
since appropriate institutional arrangements for collecting use charges do
not exist, and because the sums of money owed by individual farmers are
generally too small to justify court litigation by public agencies.
Moreover, this mode of enforcement 1s not available to agencies which are
not autonomous,

18. Cost recovery systems have rarely employed any kind of
"indexation”, although a form of indexing takes place when payments are
made "in kind." The lack of indexing results in stgnificant changes in
equity, e.g., farmers located in "old" irrigation systems (where the cost
at the time of construction was relatively low in nominal terms) often pay
mucn legs for the same type of service than those located in “new"
irrigation systems (where construction and related costs have typically
been higher in nominal terms). Further, in the absence of indexation, when
in due course adjustments {n water rates or taxes are made they often call
for such large quantum changes in water rates or taxes (reflecting
increases in of costs in nominal terms) that serious political problems are
presented. '

.19. Summary of Experience. The review of experience in developing
countries suggests a series of propositions:

(1) The benefits of and net returns on additional 0 & M
expenditures in irrigation are often very high because of
increased and more reliable crop production.

(11) Cost recovery systems based on water charges and other
recovery measures have been successfully implemented in
some developing countries, and when they have, the
financing of 0 & M activities has generally improved.

(111) The organizational and practical aspects involved in O & M
activities require much more attention if the effectiveness
of irrigation systems is to be sustained.
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(iv) Important considerations regarding cost recovery systems
include: the need for greater simplicity in establishing
collection systems, organizational autonomy, and the extent
to which the irrigation technology used affects recovery
options.

(v) Water charges are often difficult to implement because of
strongly held traditional attitudes and values about water
access which make water charges politically difficult to
introduce or change.

(vi) Collection mechanisms for cost recovery have ofrzic been
neglected, resulting in very low rates of cost recovery.

(vii) The importance and complexity of the micro and macro
economic prohlems involved in cost recovery necessitate
analysis at both the project and sector levels in order to
devise viable recommendations.

Implications for Irrigation Policy

20. Irrigation lending constitutes the largest Bank subgector
portfolio and represents more than one-third of all Bank lending in the
agricultural sector. Similarly, such investments loom large in the
activities of many developing countries, and are proportionately even
greater in those countries with large irrigation potential., As a
congequence, the economic and financial implications of irrigation are of
major importance in a macro-economic context. In this respect, the longer
tern objective of cost recovery should be to have a system of resource
mobilization that will finance capital costs, so permitting the
replication of investments. Long term objectives should also include
capturing rents from those who benefit directly from irrigation, unless
there are specified reasons (e.g., equity or regional development goals),
why governments choose not to do so.

21. However, an important short-term objective of irrigation policy
should be to ensure that revenues provided to irrigation authorities are,
at least, sufficient to meet 0 & M costs. There are various ways to
achieve this objective--funds may be allocated from the central budget
(derived from whatever revenue sources are used); funds may come from water
charges or other charges imposed on the beneficiaries and paid directly to
the irrigation authority; or some coumbination of cost recovery and general
revenues may be employed. This obiective is primarily important because of
the benefits to be obtained from adequately financed 0 & M. But adopting
this target should also provide an incentive for farmers to pay charges if
they see that benefits actually accrue to them. The task is to design and
put into place institutional mechanisms which will collect the funds
necessary for adequate O & M, and to ensure that they are made available
for that purpose. Whatever the mode of resource mobilization being
considered, nowever, there has to be an analysis of how the fiscal system
affects farmers incentives.,
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22, National, regional, state and local authorities may be
appropriate vehicles for both revenue collection and the implementation of
0&M. For all such institutions, rules and procedures should be desigmned ro
fit country-specific conditions and to provide appropriate institutional
incentives for effective implementation.

23. In many instances the cost of implementing a svstem of water
charges that could help to achieve full efficlency of water use may be
greater than the expected economic benefits. Whenever this is the case, a
simpler system of water charges may still be useful as a means of
recovering costs (e.g., "area based charges, "or" flat rates").

24, When countries are unable to collect the full amount of O & M and
capital costs through water charges assessed against farmers who direccly
benefit from the project, other means of taxatrion should be considered. As
stated earlier, a comprehensive analysis should be carried out in each case
of the impact on efficiency and equity. This analysis should take into
account the incidence of other taxes on farmers since the tax burden from
other gources may be such that additional taxation could be inequitable,
excessive and therefore inadvisable.

25. Additional factors to be taken into account include:

(1) Simplicity: efforts should be mads to keep collection
efforts as simple as possible, because complex measures
become difficult to enforce, and the costs of collection
and billing can become self-defeating.

(11) Autonomy: organizationul autonomy has proven to be
desirable. Experience shows there is little incentive to
collect from farmers if the collection agency cannot retain
the funds necessary to provide 0 & M services.

(111) Technology of Irrigaticn: depending upon the costinvolved,
projects financed by the Bank should attempt to incorporate
technologies which enable planners and farmers to measure
water use--as, for example, by a metering system.

(iv) Collection: in most cases more funds could be mobilized
from those who benefit from irrigation, but the
organization of proper collection systems has to be given
careful attention.

(v) Indexing: the systems used to establish water rates must
have an indexing procedure to reduce financial problems and
inequities across irrigation projects.

26. Because water charges are one among the many prices, taxes and
subsidies faced by farmers, careful attention must be given to examining
the overall framework in which cost recovery fits. If change in the fiscal
system 1s needed, this should be a major focus of attention in the Bank's
dialogue with governments. The best vehicles for such a dialogue are
probably through sector work and related structural adjustment lending and
gector lending.



APPENDIX II

- 158 -
Page 10
27. Tha thrusc of tha £orezoin§ {3 that an ioportant alement i2

projact justificacion of 3ank support for {rrigation daveloomant should be
that, at tha very laast, countries ba prepared to mobilize funds and naka
cthem available to project entities to the extent necessary to nset adequate
0 & M costs. Cost recovery is an important part of this effort, acd the
flexibilicy built inco the Bank's cost recovery principles should be fully
exploited in davising any new national program. Responsibility for
ensuring, to the maximum extent practicable, the financing requirad for
operation and maintenanca raquires a cactional commitzant by tha borrower,

28, Tha task of tha appraisal team includes review of tha means for
providing a financial capability to maintain the project as a coantinuing
productive investzant. To tha extent thesa means are derived from cost
recovery measures in tha project area, tha existing cost recovery policy
applies. In soma cases guidanca may be required on how,to interpret tha
guidelines, and this type of support service should be provtded by OPS as a
matter of high priority. Specific attention should be paid ac the early
stage of the project, prefarably wmll before appraisal, to the desigm of
institutional arrangements for tha collection and management of funds, as
touched ou briefly above, such that the provosed finmancial plan and the
institutional arrangements assoclated with Lt can be fully elaborated in
the project documents. Provision should also be made for monitoring and
evaluating progress in the implementation of whatever program {is proposed .,
Clearly, the rata of progress expected and the type of {instrumants used can
and will vary from one country to another, and thesa variaciound should ba

reflacted in the differeat approaches proposed.

29, In summary:

{a) At tha project appraisal stage, assurances will be required
that sufficiant funds are available for 0&M.

{b) At tha same time thers has to be adequate recognition that
the longer tarm objective 1s to have a gystem of resource
mobilizacion that will recover capital costs so permitting
teplicability of investzents.

{c) The mobilization of resources should include capturing rents
from those who benafit directly from irrigatica unless there
are specified reasons e.g. equity, why governments choose

not to 4o so.

(d) In any event, whatever the mode of resource mobilizatiou,
there has to be an analysis of how the fiscal system affects
farmers incentives.
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THE AID APPROACH TO IRRIGATION RECURRENT
COSTS: A MIX OF INSTITUTIONAL AL1ERNATIVES

Joan S. Atherton
U.S. Agency for International Development*
September 1986

SUMMARY

Over the past few years, the U.S., Agency for International Development
(AID) has become increasingly concerned with the need to assure adequate
coverage of the costs of operation and maintenance (0&M) in irrigation schemes
to which the Agency lends its support. This paper briefly reviews the
experience of early AID programs in support of irrigaton and the existing
policy with regard to recurrent costs. It then presents an analysis of trends
in the current irrigation portfolio in terms of the implementation of the
evaluation results and the policy statement and, finally, summarizes the major
findings of two recent studies commissioned for AID on this topic.

The review of earlier programs, as described in ex-post evaluations,
indicates that improved water management has been an AID concern since the mid
19708, and in some instances even earlier. The concern, however, was largely
motivated by a desire to achieve greater economic efficiency on irrigation
schemes. Considerable emphasis was also placed on farmer participation in
design, operation and maintenance of irrigation systems as a means of
achieving efficiencies.

The AID recurrent costs policy basicaily proscribes the financing of
project recurrent costs unless four conditions are extant: 1) an acceptable
host country policy framework; 2) analysis that shows recurrent costs support
has a higher developmental impact than new investments; 3) host country
inability to pay the recurrent costs at the outset; and 4) a plan for phasing
in host country payment of recurrent costs while donor contributions decline.

*The views in this paper are those of the author and do not represent those of
the United States Agency for International Development.
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In the period since the recurrent costs policy was published, AID projects
show an increased effort to address the sustainability problems of irrigation
projects by directly dealing the the O8M issues. This coincides with a trend
by host countries to make serious efforts to attend to O&M problems for
reasons of both economic efficiency and financial constraint. The connection
of water management to the ability of systems to be self-sustaining, both
financially and otherwise, leads to AID's emphasis nn institutional
development and a variety of approaches to meeting recurrent costs, rather
than a single instrument such as water charges.

The two studies commissioned by AID on irrigation recurrent costs
reinforced the direction of the existing policy statement, and advised on
refining AID's approach to implementation of the policy.

1. INTRODUCTION

In recent years the U.S. Agency for International Development (AID), along
with other donor agencies and host countries, has become increasingly aware of
the need to assure adequate coverage of the costs of operation and maintenance
(0&M) in irrigation schemes. The reasons for this are several: Lo achieve and
sustain high levels of agricultural productivity as efficiently as possible,
to ensure that the benefits of such schemes ave equitably distributed, and to
provide for system sustainablity in times of increasing financial pressures,
particularly upon the central governments of the less developed countries
(LbCs).

The discussion in this paper is limited to cost recovery for recurrent
cosls, because AID does not insist on capital cost recovery, although it is
encouraged. The decision to recover capital costs is dependent on, among
other factors, the range of instruments al a country's disposal for recovering
costs (e.g., direct or indirect taxation), on whether the funds are a grant or
loan to the ccuntry and on the point in the system at which recovery is
attempted. For example, many AID projects require cash or in-kind
contributions from farmers roward local-level building or maintenance costs,
but charges are not levied to defray the costs of main canal construction or
rehabilitation.

The discussion is not limited to water charges, however, because, as the
analysis will show, AID has used a variely of mechanisms and combinations of
approaciies to meeling recurrent costs. This is in part attributable to the
emphasis the Agency places on institutional development, and in part to the
conviction that tha only means of bringing about sustainable improvement in
system performance and maintenance is by trying to ensure that viable
institutional capacity to address the problems is in place after the donor
assistance has ended.

2. EVALUATION FINDINGS

In 1979, the AID Administrator initiated a set of ex-post evaluations
designed to assess long-term project impacts. The impact evaluations were to
be topical and to pe produced in series that would have cross-regional
comparabilitly and findings that could be generalized. The series on
irrigation was completed in 1983. The summary findings, as presented in
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Irrigation and AID'S Experience: A Consideration Based on Evaluationsl/,
made the following points related to the recurrent cost issue:

- The primary policy issue is who pays for irrigation. The principle
of some cost recovery from beneficiaries should be encouraged. The
traditional, community-based irrigation systems are often ignored in
policy considerations, sometimes because they represent effective,
local-~level sources of power.

- Governments are having increasing difficulty supporting new
construction, and are turning to rehabilitation of older works.
Rehabilitation requires relatively less new capital and seeks to
build on the sunk investments and earlier productivity of older
schemes and farmers' previous experience in irrigation.

- Scale: Smaller, community-based systems take advantage of management
that is aware of local issues and offer scope for innovative and
user-oriented designs, while larger systems are almost invariably
government-run or managed through a parastatal. The evidence
regarding relative efficiency of large vs. small is mixed, Many of
the larger systems have split or diffused management, delegating some
decisions to locally-based public or private groups.

- Public vs. private: Community-~based systems may be regulated by
government or be part of larger governmental systems. Private
management may be more effective when local knowledge is required,
when decisions must be made frequently but not routinely, when quick
responses are necessary and when changes in cultivation practices
occur. Drainage seems more a public concern. The question of market
forces operating for water charges aud repayment of infrastructure
has rarely worked in donor-supported systems.

- Lack of good management has been noted as the main cause of mediocre
system performance. Water management is partially cultural, and is
dependent on farmers' perceptions. The management aspect affects the
allocation of sufficient water and therefore the relative equity of
the system. Water management from the farmer's perspective is often
based on pragmatic expectations of water availability rather than on
scientific principles. Although irrigation is intended to overcome
the unreliability of the natural environment, often the human element
proves equally whimsical. There is little dispute that more farmer
involvement in system planning will lead to better farmer management.

- There is a generally perceived need for water user associations
(WUAs), but in some cases they have been difficult to form.2/ In
some societies, however, traditional, community-based groups have
been very effective, although participation diminishes as the size of
the groups expand. Primary functions of WUAs are adjudication of
disputes, allocation of labor and allocation of maintenance costs.

It is recommended that WUAs be formed before comstruction begins and
that farmers be involved in the planning stage of construction or
rehabilitation.
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In reviewing the eleven individual impact evaluations included in the
series (see Annex A for a list of evaluations reviewed), one notes that the
problem of sustainability is prominent in all but two of the reports.
Sustained benefits of investment in irrigation are closely linked to good
water management, or lack thereof, at various levels in the system. However,
only four of the reports mention any kind of direct charge levied on farmers
to contribute toward operations and maintenance, and hence, management. In
all four cases, the charge is not directly related to measured water usage,
but is 1) an in-kind payment related to yield per unit of land (Philippines),
2) an arbitrarily set cash fee for the use of water (Peru), 3) a "partial"
payment credited to each farmer's account upon the state sale of the regulated
commodities produced on the scheme {(Sudan) or 4) a cash or kind payment to
cover both spare parts and pump maintenance {Senegal). In the latter case,
irrigator groupements are also required to amortize the costs incurred by the
parastatal in system development.

All bul three of the evaluations examined projects with a participatory
element, which to varying degrees implied the substitution of labor for
capital, in its approach to system O&M. Of the eight that did, six were
small-scale, community-based systems, but two were larger schemes with an
element of government involvement in water management. The evaluation of the
Pakistan project perhaps best expresses what has become a major theme in AID's
approach to improved cost recovery for O&M.

An immediate and very significant impact of implementation of the project,
prior even to the attainment of any results from improved water
management, was the impetus it provided to the Government of Pakistan to
shift its development priorities from large infrastructure projects such
as dams to water management -- a previously neglected function. . . .
However, unit costs of watercourse improvement could have been reduced,
or the project could have been spread further for the same overall cost if
farmers had been required to share in the cost, which they repeatedly
indicated willingness to do. . . . Increasing farmers' financial stake
could have had the added benefit of improving the quality of work
performed, as well as their interest in sustaining improvements through
subsequent maintenance.3:

As noted in the evaluation of the Korean Irrigation Project, local
participation is desirable, but is not a prerequisite to increasing farmers'
financial stake. The Korean project was placed in a socioeconomic environment
characterized by a high degree of bureaucratic centralism and hierarchical
structures that did not allow for participation in decisionmaking. The
government handled virtually all 0&M, and its costs were covered by the very
high national returnz to rice and barley production, allowing foreign exchange
savings by reducing imports, and eventually earning foreign exchange with
agricultural exports,

The Korean evaluation also noted that to some extent equity, as well as
efficiency, had been achieved by government subsidization of ric~ production.
It pointed out that at the existing support price for rice, farmers could have
afforded to pay for the use of water, and to amortize system construction, but
smaller farmers would have had to diversify to other commodities such as
vegetables, which was at that time illegal on government schemes.?/ (This
points to another issue that will be taken up later: the influence of
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macroeconomic and certain agricultural sector policies upon cost recovery in
irrigation.)

The review of the impact evaluations indicates that improved water
management has been an AID concern since the mid 1970s, and in some instances
even earlier. The concern, though, was largely motivated by a desire to
achieve greater economic efficiency on irrigation schemes, whether newly
constructed or rehabilitated, No cousistent thought was given in project
design to the need for financial sustainability and therefore to water
charges, or for that matter, to other means of meeting the recurrent cost
requirements., Even at the time of the impact evaluation series, operation and
maintenance concerns were still connected to the efficieacy argument, and had
not yet been raised as a financial viahility question in formulating the
analytical framework for the series. The financial rationale did emerge
somewhat frem the findings of the evaluations themselves, and were expressed
obliquely in the summary report. The merits of water charges versus more
indirect means of assessing beneficiuries were not explicitly addressed.
However, considerable emphasis was placed on farmwer participation in design,
operation and maintenance of irrigation schemes, and this to some extent
responded to efficiency, financial and e.uity concerns.

3. RECURRENT COSTS POLICY

In May 1982 AID published a policy statementd/ governing its support for
recurrent costs (those costs of development activities which recur) in its
projects and programs. The statement was prompted by a growing awareness that
many LDCs are not allocating adequate resources to finance the recurrent costs
of their existing portfolio of developwent investments, causing these
investments to become unproductive, and portending a similar problem with
subsequent investments. The background statement pointed out that both host
governments and donors have brought about this situation - host governments by
inadequate revenue generation, misallocation of resources and inappropriate
fiscal and monetary policies; and donors by refusing to fund recurrent costs
while continuing to make new resourcvs available for capital costs, thus
overburdening the host country capacity to meel operating and replacement
needs. The paper also pointed out that poor choice of development investment
or poor project design may exacerbate the recurrent cost burden.

In view of the problems outlined in the paper, the policy guidance to AID
field missions requires that an analysis of the recurrent costs situation in a
country be conductad in formulating AID's counlry assistance strategy, so that
the situation is well understood and AID's projects do not exacerbate the
problem. This may result in a dialogue with the host country about its own
revenue pgeneration and resource allocation, and with other donors regarding
allocation of donor resources for both new capital investment and recurrent
cost support either to specific projects or as general budget support.

At the projerct level, the policy guidance is quite specific. First, AID
is to work with the host governuwent to design projects so as to assure that
their recurrent cost components ure consistent with economic feasibility,
using realistic pricing; maximize the generation of revenues from services
rendered; privatize public services to the extent possible and rely on local
participation to mchilize local-level resources. If an AID mission chooses to
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finance recurrent costs as either general budget or specific project support,
the following conditions must be fulfilled:

- The host country policy framework must be acceptable in terms of
revenue generation, resource allocatiun and macroeconomic policies,
or moving toward such a framework.

- An analysis mus! have been performed to assure that recurrent costs
support has a higher development impact than new investments.

- The host country must be shown to be unable to undertake recurrent
cost financing.

- A carefully phased plan must have been developed to shift the entire
recurrent cost burden to the host government over time.

Finally, the policy notes that if a host government refuses to take
sufficient action on project design and/or policy reform, AID should seriously
consider reducing the level of assistance to the affected sector or country.

Other AID policies also have a bearing on the treatment of cost recovery
for O&M. For example, the Agency's policy on food and agricultural
development policy encourages the development of human and institutional
capacity that permits a country to develop znd apply food and agricultural
science and technology toward sustained increases in food availability and
improved food consumption. Similarly, the local organizations and
cooperatives policy papers support the reliance on local, private sector
groups to participate in all phases of a project. The local organizations
policy paper specifically states that

It has become increasingly clear that substantial and long-lasting
development cannot be accomplished unless local resources are engaged not
only to augment the efforts of government and donors, but also to engender
interest in and commitment to a project. . . . A.I.D. planners who wish
their programs to benefit through the commitment of local resources should
include appropriate local groups in substantive project

decision-making.2

Local organizations are only one means by which AID's projects addicss the
sustainability problem. Although other AID policy statements may have a
bearing on the issue of cost recovery in irrigation, the most broadly
applicable policy is that on recurrent costs. The next section will examine
the extent to which the policy guidance and the findinge of the impact
evaluations have affected the design of irrigation projects so that there ig a
more systematic effort to address directly the recurrent cost problems,

4, ANALYSIS OF THE PROJECT PORTFOLIO

For the purposes of this paper, 40 AID project design documents {in AID
terminology, Project Papers) were reviewed. (See Annex B for a list of
projects reviewed,) The projects reviewed were designed between calendar
years 1975 and 1986. They were reviewed specifically with regard to the
designs' treatment of the 0&M issue, and to determine if any trends over time
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could be observed. Of particular interest was the degree to which the 1982
policy statement on recurrent costs had had an impact on the project designs.

The table on the next page presents the results of the review of the 40
projects, of which 26 were written before 1982 and 14 were written between
1982 and 1986.

There appears to be a fairly clear trend toward an increased AID effort to
address the sustainability problems of irrigation projects by directly dealing
with the operations and maintenance issues in the period since the 1982 policy
paper was published.l/ However, there was obviously a considerable amount
of awareness of the problem prior to 1982, as over one third of the project
papers did address the 0&M issue through an action component, and more than
two thirds recognized the problem but did not design into the project an
approach to it,

The reason for the apparent lack of attention to the sustainability
problem may have lain outside of AID's control. There may have been a
reluctance on the part of the host governments to come to grips with the O&M
question. Several of the analyses in the later project documents suggest that
host countries have now begun serious efforts to attend to operations and
maintenance problems for reasons both of efficiency and financial
constraints. Perhaps the most salient example in the projects reviewed comes
from four project papers from the same country. 1In the first three papers,
two written in 1976 and one in 1979, almost identical language appears to the
effect that

There will be no direct cost recovery which can be directly attributed to
the project because farmers do not pay a user charge for water. The
Ministry of Irrigation has no present plan to institute such a charge,
claiming that such a practice violates traditional practices. . . It
should be noted that farmers contribute heavily to national revenues
through the administrated [sic] prices for key agricultural products,
which are considerably lower than international or true economic prices.

However, by 1980, when the next project was designed, the thinking had changed
significantly.

There is no provision for irrigation water user charges in this project.
Historically [Country X] ha(s) rejected charges for water because it runs
counter to . . . religious tradition. Nevertheless, it may be possible to
gain acceptance of a distinction between charges for water use, which have
been rejected, and charges for water delivery. These latter are in fact
applied, albeit on a token scale to urban consumers, and are implicit in
the present distribution system for water to farmers' fields.

The above example is perhaps the most dramatic, but not the only one. It
is notable that in the sample reviewed, AID did not covenant with host
governments prior to 1982 to require attention to O&M (usually by institution
and effective collection of a water charge, but sometimes by earmarking
revenues). Given the negative experience with covenants reported upon by the
World Bank§/, it is doubtful that AID might have been any more effective at
requiring governments to address the Q&M issue until their own internal

imj eratives drove them to do so.
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9

10

10

1982-1986b/

14
(64%)

(711%)

(71%)
(29%)
(142
(21%)
(64%)
(35%)

(642%)

(50%)
(35%)
(64%)
(292)

All percentages in this column are of 26 pre~1982 projects reviewed.
All percentages in this column are of 14 1982-1986 projects reviewed.,
May include water charge or other cash payment and in-kind payment,

Table 1 PROJECT PAPER REVIEW
Pre-19823/

Number reviewed 26

Action addressing O&M 10 (38%)

Analysis of 0&M issues 15 (58%)

Means of addressing O&M problem
Water charges 10 (38%)
In-kind payments 4 (15%)
Special taxes 3 (11%)
General tax revenues 1 (3%)
Community managementS/ 13 (50%)
Covenantd/ 0
Combinztion 8 (31%)

Level to which institutional support directed
National 8 (3172)
Regional 4 (15%)
Community 13 (50%)
Combination 8 (31%)

a/

b/

c/
including labor.

d/

Condition mutually agreed upon by the donor and host country at the
outset of a project. In this case, the covenants usually referred to
the imposition of water charges or other fees/taxes, raising fees to
more realistic rates and indexing them, earmarking revenues for O&M,

establishing WUAs or similar measures.
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On the other hand, there was some action on cost recovery underway
before the publication of AID's recurrent cost policy paper. The data
indicate that over one third of the projects which AID funded prior to 1982
included a water charge to the beneficiaries for purposes of 0&M, and
sometimes of partial capital cost recovery. The other technique relied upon
was the formation of some sort of organization at the community level. In
this analysis, such organizations shall be termed water users' associations
(WUAs), but many were already extant groups, ranging from extended families to
cooperatives, which were managing water use at the local level before AID
began its activity. Half of the projects designed during the earlier period
included reliance on WUAs for local management and maintenance. These trends
have accelerated in the period since 1982, with 71 per cent of the newer
projects including water charges, while WUAs are included in 64 per cent. It
is aleo evident that more projects are combining means of meeting the
recurrent costs, mostly through a mix of national or regional and local
institutions. The reasons for this were well expressed in one of the project
papers.

Conceptually, the project defines the problems of irrigation efficiency
in term(s) of those above the public outlet and those below although the
workplan itself is integrated. When USAID undertook its first
irrigation project in 1978, the widely shared belief was that irrigation
efficiency could be increased by improving the design standards and
construction practices for irrigation systems. This above-the-outlet
approach dealt primarily with technical concerns or, more specifically,
water delivery, . . . The problem has proved, however, to encompass more
than water delivery and its associated design and construction.

The assumption had been that once water was delivered to the outlet on a
reliable and timely basis, the farmers and agencies that work with
farmers would be capable of distributing water efficiently and
equitably. It was also assumed that the knowledge and incentives
required for the efficient application and utilization of water were or
would soon be in place. Experience has ~hown these assumptions to be
invalid. While [Country Y] and USAID continue to believe that well
designed, well constructed schemes are critical to irrigation
efficiency, we now recognize that addressing constraints below the
outlet, such as wz'»r distribution, application and utilization is
equally essential to irrigation efficiency and substantially more
difficult,

Although not well reflected in a quantitative analysis, this view is
widely shared by AID field missions and is implicit in the design of most
irrigation projects started after 1981. In numerical terms, almost two thirds
of the projects now include a community management component, compared to one
half prior to 1982. These figures do not sdequately indicate some of the
nuances that one can note in the project narratives. Although almost all
project designs are characterized by a recognition of the connection between
improved water management and economic efficiency, the later papers also make
an explicit connection between improved water management and coverage of the
financial co:ts of system maintenance. Most often this connection is made by
noting chat beneficiaries are more likely to pay for water that is delivered

in a timely and reliable manner, but there is also simply the matter of being
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able to measure water in order to impose charges. Even where indirect
mechanisms such as land betterment taxes, or surcharges on crops are utilized,
the benefits of improving management, such as less waterlogging, less
salinity, better drainage and so fort'.,, are taken to mean that productivity
should improve and revenues rise,

This connection of water management to the ability of systems to be
self-gustaining, both financially and otherwise, leads to AID's emphasis on
institutional development and a variety of approaches, rather than a single
instrument such as water charges. In order to break out of a cycle in which
willingness to pay for services can only be expected of farmers if services
are indeed rendered, and rendered properly, but doing that takes resources,
which will not be forthcoming until performance improves, AID is, in effect,
advancing the necessary regsources to improve performance and demonstrate to
farmers that it is worthwhile participating in the upkeep of the scheme.
Where new water development is occurring, project designs attempt to stop the
cycle before it starts by addressing questions of who should manage what, how
maintenance should be performed, who should pay and in what form, and so on.

The approaches to institutional development operate at different levels,
as indicated in the quantitative analysis. At the national level, it may take
the form of training and technical assistance, often to bring about a
reorientation toward more interaction with users, a greater degree of
responsiveness and greater accountability in terms of agronomic and economic
efficiency and financial management. There are a number of projects involving
regional institutions or irrigation authorities. In some instances, those
regional institutions already have a significant degree of autonomy,
particularly with regard to raising and expending revenues, and in terms of
decisionmaking authority, but their personnel may have the same needs for
technical assistance, training and commodity support that the centralized
systems required. In other instances, however, the AID project is stronglv
supportlng a decentralization of authority for system management, again by
improving regional capacity, but also by dxalogulng with the central
governments, or by placing certain covenants in the project agreements.

Finally, the support for water users' associations, and related
community management has several objectives. First, it is a means of
mobilizing local resources and relieving the financial burden on the central
government. Second, it is a means of empowerment at the local level vis-a-vis
higher levels, so that good performance can be demanded from the system, and
resources can be withheld if service is not forthcoming. Third, it partially
addresses the equity issue, as there are usually disparities amorg the water
users in a system, and the group approach, in which head-enders are brought
together with tail-enders, or the latter are simply empowered to deal with
their better-off neighbors, has achieved some success.

It should be noted that there is considerable regional variation in
AID's portfolio of irrigation projects, and therefore variation in the means
of dealing with the financial and mansgement sustainability concerns. 1In
Asia, and in one country in the Near East, 1rr1gat10n activities play a much
larger part in the overall assistance program than in the other two regions.
Asian systems tend to be large, and often AID's projects involve several of
the institutional levels discussed above. Improvements in water management
must come simultaneously at many levels. In Africa and Latin America, there
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are predominantly, though not exclusively, projects supporting small-scale,
community-based systems, many of which supplement dryland agriculture. In the
smaller community-based systems, attention to national irrigation institutions
is not generally required, but the initial design of the system must be more
carefully scrutinized to ensure the feasibility of local management, and then
that the need to equip local institutions for the task is addressed at "the
same time as the physical infrastructure is being developed, rather than
relying upon an assumption that the institutions would materialize after the
construction was completed.

This analysis of the project designs must be viewed as a progress
report, because many of “he newer activities are only now beginning
implementation. Some have had interim evaluations, but true impacts related
to sustainability will not be measured for some time to come. Some trends are
emerging, though, and do appear consistent with the lessons learned from
evaluation and with AID's recurrent cost policy statement. More recent
projects are systematically addressing the financial sustainability problem as
well as the efficiency one through various project components, including
policy dialogue with the host country, as evidenced by the inclusion of
convenants regarding coverage of recurrent costs. More decentralization of
the responsibility for O&M, and davolution of authority to mobilize and
allocate local resources also appears to be taking place, albeit slowly.
Perhaps equally important, the above project review indicates that AID as an
agency, as well as the host governments with which it works, has thoroughly
comprehended Lhe need Lo address both efficiency and financial viability in
its irrigation project designs. The record regarding equity is more mixed,
with heavy reliance on community groups as the principal means of achieving
this latter objective.

5. STUDIES OF RECURRENT COSTS IN IRRIGATION

Two AID-funded studies of the operation and maintenance problem, and the
need to meet recurrent costs in irrigation have been completed in the past two
years. These provide some additional insights, and will assist in shaping
future policy dialogue and project designs and in implementing current
projects. By examining country cases, the studies describe a range of
alternatives, and bring to AID the experience of host countries and donors
that lies beyond the rather narrow vista of AID's own experience. One study
was supported by AID's Program and Policy Coordination Bureau, which examined
the Peru, Dominican Republic, Morocco, Philippines and Indonesia cases and
presented an analysis of the implications of direct and indirect charges in
meeting recurrent costs, as well as the role of increased farmer participation
in system management to defray such costsd/. The second was commissioned by
AID's Bureau for Asia and Near East, and included country studies of the
Philippines, Nepal, Maharashtra State (India) and Sri Lanka and a
cross-country analysis of the four cases that provides operational
recommendations for donor and/or host country projectslg . Although quite
different in their objectives, the conclusions of the two studies are
complementary.

The worldwide irrigation pricing and management study was
policy-oriented in nature, and thus reached some conclusions on questions that

should be answered prior to deciding how O&M requirements should be met in a
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given project. The principal conclusions of the study, very briefly
summarized, were

i. All system planning should include a means for cost recovery and
all beneficiaries, no matter how poor, should be asked to pay
something toward O&M.

ii. Direct charges are preferable to indirect charges.
iii. Payment need not be in cash; in-kind payment is often better.

iv. Revenues generated should be directed back to O&M on a
systemby-system basis as much as possible; they should not be
returned to the general treasury.

v, Local-level control, of both resource mobilization and resource
allocation (including labor) results in higher rates of
parricipation and appears to result in improved 0&M, although there
are as yet very few cases in which responsibility has been
thoroughly devolved.

The study of recurring costs in Asia pointed out seven alternatives in
meeting those costs: "(a) increased investment by government; (b) collect more
fees from users to invest in 0&M; (c) turn systems or parts of the systems
over to groups of farmers and let them do the 0&M;. . .(d) have farmers
contribute the labor part of O&M;" (e) turn O&M over to a third party (e.g., a
private or state assisted enterprise; and (f) have douors provide a fund for
0&M; or (g) establish a commissioning fund, in which donors set aside the
first few years' 0&M on a declining basis while the government increases its
contribution over the same time period.ll/ The feasibility of each of these
alternatives was discussed, pointing out that options increasing farmer
participation have met with some success, that the third-party and
commissioning approaches are largely untried, and that the experience with the
other options has been negative.

The study concludes with conditions for increasing the collection of
fees from farmers. The first four are necessary in all circumstances, and the
fifth and sixth may be required in some instances. The six are:

i. a current information system on water recipients;

ii., depundable water delivery;

iii, efficient fee collection;

iv. actual application of funds collected to system O0&M;

ve collections may have to start at the time that a project starts or

a system is rehabilitated in order to take advantage of the
economic surplne generated as well as to accustom farmers to fee

paying;

vi. penalties for non-payment may need to be imposed.
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The study also points out that there may be a lag time between improved
system performance and willingness to pay fees, and that donors need to
explore the alternatives and put in place a mechanism for meeting recurrent
costs at the outset of an irrigation project.l<

One other issue that emerged from both of the above studies, from the
World Bank's studyl3/ and from AID's evaluation series, is the importance of
carefully analyzing the impact of macroeconomic and sector policies on the
ability of the beneficiaries to absorb more of the recurrent costs of
irrigation. A number of country cases have been cited in which the implicit
tax burden imposed upon farmers by controlled prices, controlled access to
inputs or markets and the like severely limit the profitability of farming and
the farmers' ability to pay direct water charges, special levies, betterment
taxes or, for that matter, to contribute labor that is required elsewhere in
order to supplement the farm income when returns to farming are
administratively controlled. An inappropriate policy euvironment may also
limit the foreign exchange available for necessary spare parts (as frequently
happens in pump irrigation in Africa), or reduce the returns to farmers such
that their interest in maintaining the system wanes.

6. CONCLUSION

In reviewing the impact evaluations and project papers, this analysis
has concluded that a trend is emerging whereby AID is systematically
addressing the need to meet recurrent costs in irrigation in order to achieve
sustained benefits from its investments and those of the host country. The
approaches ugsed are diverse, but concentrate on financial and institutional
viability simultaneously. A variety of means, including direct charges,
indirect revenue generation, payment in kind, mobilization of labor and
combinations of these elements, are used. Attention is given different
institutional levels, from national to local, in whatever mix is appropriate.
The linkage between system performance and willingness to pay has also become
clear to AID, and many projects concentrate on improving water management,
through institutional development as well as including a component for
physical rehabilitation (or new construction). This is again a recognition of
the importance of systems and procedures as well as trained personnel in the
sustainability of irrigation systems. Insights from the analyses of country
case gstudies are also being used to improve our understanding of the
appropriate policy framework, host country and donor constraints in policy
implementation and the different alternatives available to overcome those
constraints. Although the record is far from perfect, the trends in
comprehensioa of the problems in, and action interventions to improve,
irrigation system operation and maintenance are encouraging from the
perspective of at least one donor agency.
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ANNEX A

Impact Evaluations Reviewed

Development Management In Africa: The Case of the Bakel Small
Irrigated Perimeters Project in Senegal. AID Evaluation Special Study No.
34 (Washington, D.C.: 1984).

Bangladesh Small-Scale Irrigation. AID Project Impact
Evaluation Report No. 42 (Washington, D.C.: 1983).

Egypt: The Egyptian American Rural Improvement Service, A Point
Four Project, 1952-63, AID Project Impact Evaluation Report No. 43
(Washington, D.C.: 1983).

Korean Irrigation. AID Project Impact Evaluation Report No. 12
(Washington, D.C.: 1980).

On~-Farm Water Management In Aegean Turkey, 1968-1974. AID
Project Impact Evaluation Report No. 50 (Washington, D.C.: 1983),

The On-Farm Water Management Project in Pakistan., AID Project
Impact Evaluation Report No. 35 (Washington, D.C.: 1982).

Peru: Improved Water and Land Use in the Sierra, AID Project
Impact Evaluation Report No. 54 (Washington, D.C.: 1984).

Pnilippines: Bicol Integrated Area Development., AID Project
Impact Evaluation Report No. 28 (Washington, D.C.: 1982).

Philippine Small Scale Irrigation. AID Project Impact
Evaluation Report No. 4 (Washington, D.C.: 1980)

Sederhana: Indonesia Small-Scale Irrigation. AID Project
Impact Evaluation Report No. 29 (Washington, D.C.: 1982).

Sudan: the Rahad Irrigation Project. AID Project Impact
Evaluation Repor! No. 31 (Washington, D.C.: 1982).




Country
AFRICA

Cape Verde

Chad

Mali
Mauritania
Niger
Senegal
Somalia

ASIA AND NEAR EAST

Egypt

India

Indonesia

Pakistan
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ANNEX B

Project Papers Reviewedl/

Title

Tarrafal Water Resources
Watershed Management and Soil
Conservation

Irrigated Crop Production
PVO Development Initiative

Action Ble

Small Irrigated Perimeters
Irrigated Agriculture
Small Irrigated Perimeters

Shebelle Water Management

Water Use and Management
Canal Maintenance

Irrigation Pumping

Irrigation Management Systems

Gujarat Medium Irrigation

Rajasthan Medium Irrigation

Maharashtra Irrigation Technology and
Msnagement

Irrigation Management and Training

Hill Areas Land and Water Development

Maharashtra Minor Irrigation

Sederhana Irrigation and Land Water
Development II
Small Scale Irrigation Management

On-Farm Water Management
Irrigation Systems Management
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ANNEX B ~ Page 2

Philippines Small Scale Irrigation
Bicol Integrated Area Development III

Small Farmer Systems I

Sri Lanka Mahaweli Ganga
Water Management I

Thailand Northeast Small Scale Irrigation

ANE Regional Water Management Support

LATIN AMERICA AND CARIBBEAN

Bolivia Disaster Recovery Project
Village Devlopment Project

Dominican Republic On-Farm Water Management

El Salvador Small Farm Irrigation Systems
Water Management

Guyana Small Farm Development - Black Bush
Region
Haiti Water Resource Development

Community Water System Development
Integrated Agricultural Development

Honduras Irrigation Development

Peru Use of Treated Sewage for Irrigation
Land and Water Resources Management
Improved Water and Land Use in the
Sierra

1/ Not all projects reviewed had an action irrigation component (e.g.,
construction, institutional development, etc.). Of the projects listed,
only 40 proved amenable to analysis for treatment of irrigation recurrent
costs, There are more projects in the AID irrigation portfolio than
reviewed for the analysis, but documentation was not available in
Washington, D.C. on the irrigation projects excluded from the sample.
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1. BACKGROUND

There presently is widespread interest in the topic of appropriate gove~nment
funding for irrigation development, including both the initial and continuing costs. In the
past, even well endowed states have been miserly in assigning resources for O&M purposes.
Now with restricted budgets, and a worldwide ethos of reduced government involvement in
various sectors, there is increased interest in inducing the mobilization of irrigation
development resources in the private sector.

In most instances concern with mobilizing resources for irrigation development has
focused exclusively on that seector of irrigated agriculture served by the hydrauliec works
owned and operated by the State—what we might call State systems. As we have seen in
the prior presentations, there are large concerns with both reducing the direct costs to
government of building and operating these systems as well as concerns with increasing the
charges made to the direct users of the irrigation facilities. There has been less attention
to the ~.atter of resources for the irrigation systems that lie outside the State sector and
are managed by farmers themselves—what we call, herein, farmer-managed irrigation
systems (FMIS). In a number of countries, FMIS serve a very significant portion of the
national irrigated command.

This paper is primarily concerned with FMIS. It focuses on two sets of interlocked
questions. The first is a somewhat novel one in the context of concern for financing
irrigation develnpment—it focuses squarely on the FMIS.

Question #1: What public policies regarding assistance to FMIS are needed to insure
continued strong farmer commitment to mobilizing the resources required for operating and
improving their systems?

As we will argue below, this is a critical question because many current policies
significantly deter such continuing commitments. In fact, in many parts of the world,
governments are actively involved in transferring FMIS, which are largely self-financing,
into State systems. This process usually significantly disrupts and discontinues the resource
mobilization activities of farmers. :
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The second query is one that many pcople have hegun to explore—it focuses on the
FMIS as a source of relevant experiences and ideas.

Question #2: What can be learned from an understanding of the processes of resource
mobilization in FMIS that might be applied in the context of State systems so as to increase
farmer contributions to system operation and development costs?

2. RESOURCE MOBILIZATION IN FMIS

Answers to the above questions should derive from a thorough understanding of the
processes and experiences of resourcc mobilization in FMIS. In the last few years, several
graduate students essociated with the Cornell Irrigation Studies Group have examined this
topic in their field research. A summary of the findings from several such studies is
presented in the following paragraphs.1 One should note that these studies have focused on
systems in which the processes of resource mobilization are "alive and well." Thus, they
give us some notion of what the upper limits of local resource mobilization might be—they
tell us what is possible in some FMIS. But, of course, one should not expect that all FMIS
either require, or are capablc of, such sustained levels of resource mobilization activities.
As a footnote, there is need for more rescarch on the negative cases—for examination of
systems in which local resource mobilization has fallen behind the needs or simply stopped
funetioning.

Many FMIS mobilize large amount of resources from their member farmers. Labor
is the most common resource required from the farmers, but cash and materials are also
contributed by farmers in some systems. Table 1 presents the annual labor mobilization for
six hill systems in Nepal. The figures were taken from the written attendance records of
the organizations. ‘

Table 1 ANNUAL LABOR MOBILIZATION IN HILL SYSTEMS IN NEPAL

Number Years  Man-days Labor Man-days/
Organization Labor Records Mobilized Per Year Man-days/Ha. Member
Thulo Kulo, Chherlung 3 2,440 70 23
Tallo Kulo, Chherlung 7 1,979 111 32
Raj Kulo, Argali 18 1,909 4 12
Kanchi Kulo, Argali 5 608 54 22
Saili Kulo, Argali 4 1,208 81 24
Maili Kulo, Argali 11 827 52 11

Source: Martin, 1986.

If the labor is valued at the daily wage rate of Rs. 10, the imputed value of the labor
mobilized in these six systems ranges from Rs. 410 to Rs. 1,110 per ha and from Rs. 110 to
Rs. 320 per member. At the 1983 exchange rate of Rs. 14.2 per US $1.00, the cost per ha
ranged from $29 to $78. In contrast, the charge for water in government irrigation systems
is Rs. 60 or Rs. 100 per ha per season for a maximum of Rs. 200 per ha per year.
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In addition to labor, some systems in Nepal require significant cash payments by
members. Cash is mainly used to purchase cement to repair and improve the system.
Occasionally contracts are given to specially skilled laborers, such as masons or tunnel
diggers, for special work on the system. Table 2 presents the cash assessments from
members in the Thulo Kulo system of Chherlung for three years. :

Table 2 CASH ASSESSMENTS, THULO KULO, CHHERLUNG

Year Total Rs./Ha Rs./Member
(Rs.) (Rs.) (Rs.)

1982 15,000 431 143

1983 34,800 1,000 331

1984 9,000 259 86

Average 19,600 563 _ 187

Source: Martin, 1986.

If the value of the labor mobilized annually by the Thulo Kulo organization of
Chherlung is added to these figures, the resource mobilization per hectare ranges from Rs.
959 to Rs. 1,700, and the per member contribution from Rs. 316 to Rs. 561. The average
annual cost per ha for labor and cash mobilized in this system was $89.

Siy (1982) studied a federation of nine irrigation associations, termed zanjeras, in
the Ilocos region of the Philippines. Approximately 500 ha are farmed by more than 400
farmers within the federation. Each year the farmers of the federation face a major task of
repairing a brush weir which diverts water to the command area. An enormous amount of
labor (and some oti:er resources) must be mobilized for this. In 1980, Siy reports that nearly
16,000 man-days of labor were mobilized, an average of 32 man-days per ha or approxi-
mately 40 man-days per member farmer. At the 1980 local daily wage rate of Pesos 8 per
day, the value of this labor was US $34 per ha or $43 per member. Siy estimates that an
additional $11.25 per ha in food was expended by the federation for those who participate in
the work, and that members provided materials valued at $1.19 per ha. Thus, the value of -
the resources mobilized annually for operation and maintenance is estimated to be $46.50
per ha.

A farmer-managed tank in Tamil Nadu, South India, studied by Meinzen-Dick (1983)
carried out operation and management in a different manner. The farmers are responsible
for the costs of operation and repair, but instead of contributing their labor they pay their
own "staff" for maintenance and water distribution activities and contribute cash to a tank
fund for other incidental expenses. In addition, they may be required to provide their own
labor for some repair work. The estimated value of the total farmer contributions for
operating and maintaining the tank system in the year of the study (1982-83) was US $35 per
ha, Farmers cultivating the best double-cropped soils paid an additional fee to the
association of $8 per ha.

Table 3 summarizes the data on the value of resources mobilized by farmers for
operation and maintenance of farmer-managed systems.
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Table 3 VALUE OF RESOURCES MOBILIZED FOR
O&M IN FARMER-MANAGED IRRIGATION SYSTEMS

Country Value of Resources Mobilized Annually/Ha
Nepal $ 29 - 89
Philippines 47
India (Tamil Nadu) 35 - 43

The level of resources contributed by the farmers in these representative systems is
significantly higher than the fees that are collected from farmers in most irrigation systems
managed by government irrigation agencies. In a regional study on irrigatioi. service fees,
Small, Adriano, and Martin (1986) found considerably lower ratcs of irrigation charges in all
of the countries studier, with the exception of South Korea. A summary of their findings is
reported in Table 4.

Table 4 0O&M EXPENSE AND FARMER PAYMENTS
- IN AGENCY-MANAGED SYSTEMS ($/ha)

Approximate

Irrigation Percent of

Service Fees Which are Average Farmer
Country O&M Cost Fees Levied Collected Payments
Indonesia 22 NA NA 15
Korea 211 196 98 192
Nepal 10 6 20 1
Philippines 14 17 62 10
Thailand 0 0 - 0

In addition to these figures, Palanisami and Easter (1983) report that the Public
Works Department of Tamil Nadu expends only US $2.50 per ha on repairs. This is negligible
comparcd to the $35-43 contributed by farmers in the farmer-managed tank studied by
Meinzen-Dick (1984).

3. FACTORS RELATED TO RESOURCE MOBILIZATION IN FMIS

The auvove data show that farmers in FMIS contribute far more to operation and
development of these systems than do counterparts in State systems. In many of the
agency-managed systems which charge farmers for irrigation services, the fees are
relatively low. The low collection rates in many countries result in an even lower rate of
resource mobilization. Why is resource mobilization so effective in some FMIS?

While the reasons are both diverse and complex, for purposes of this discussion, we
wish to highlight four points.
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POINT #1. In FMIS, resource mobilization is done in the context of control of
overall system operation. Farmers are asked to contribute resources to sustain and deveiop
& system that they are in charge oi—either directly or through selected leaders. There is
thus a high degree of accountability between those who provide the resources and those who
"spend" them. This usually creates a very direct relationship between resources provided
and results observed. Payments do not disappear into a "black box" which is then controlled
by resource managers who have little or no accountability to those who have provided the
resources.

POINT #2. In FMIS, resources are usually mobilized for specific jobs to be done
rather than for a general operations and improvement fund (Tan-kim-yong, 1983). This
procedure has several important advantages. First, each cyele of resnurce nobilization
requires the "planners" to engage farmers in decision-making and priority-setting sinee the
farmers must be convinced of the significance of the purpose for which resources are being
requested ana the procedures by which they will b2 utilized.

POINT #3. In FMIS, resources are mobilized using principles and procedures that
are judged locally as "fair." Often this fairness is achieved by assigning the rcsponsibility
for resource provision in proportion to the "water rights" held by individuals. Water rights
may be conceptuilized in a variety of ways—as specific volumes of water, proporiions of
the total flow, gua~antees of sufficient water for a specific crop and so on—but here the
point we wish to make is that the water rights are interlocked with responsibilities to
pravide resources fc: reprodueing the system.

POINT #4. In FMIS, there is capacity to mobilize resources for quite different
critical tasks—depending upon the local circumstances and needs. Thus, in the systems
analyzed by Martin (1986) and Yoder (1986) in the hill regions of Nepal, a major system nced
is resources for repair of the system headworks and main conveyance canal during the wet
season. In contrast, Duewel (1986) has analyzed systems in Central Java {Indonesia) in which
the major purpose of resource mobilization is for improving the distribution of scarce water
supplies in the dry season.

a, FMIS AS RECIPIENTS OF PUBLIC ASSISTANCE

”

FMIS have bzon receiving public assistance of various sorts for a long time.” In
fact, it presently ‘s difficult to find pristine FMIS that are completely without external
assistaiice of one type or another. But, the nature of the assistance, the agency channeling
it, and the implications of the aid for the future autonomy of the FMIS and the continued
commitment to resource mobilization by local people are all quite varied. '

The trend seems to be the following. In a number of countries, until a few years
ago, much of the assistance provided tc FMIS was delivered through nonirrigation
agencies—departmenis of community development, local government, or sometimes agri-
culture. In many places, assistance by such agencies continues and is characterized by the
following features: (1) usually the amount of assistance per system is quite small, (2)
typiceliy, the ageney has only limited technjecal engineering capacity, and (3) the FMIS
remain in farmer control following the assistance intervention—largely because the
assisting department has no program of actually operating and managing irrigation systems,

In more recent ycars, irrigation departments have begun assisting FMIS and
displacing the assistance provided by the nonirrigation agencies. The reasons for the
growing involvement of tie irrigation departments are diverse but include the faet that in
various countries and regions opportunities for further construction of large-seale hydraulie
facilities are closed, or nearly so. The assistance to FMIS by irrigation departments has
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features that contrast markedly with those noted above for the nonirrigation agencies: (1
amounts of assistance per system are higher, (2) the agency typically is staffed with
engireers, and (3) there is a strong tendency for the irrigation deparimants to bring assisted
FMIS into their management orbit.

This trend has large implications for the matter of government. costs for irrigation
development and O&M. Many current approaches to public assistance for FMIS result in
moving to the public sector costs, both initial and recurring, that were previously covered by
the private sector. Not only are FMIS provided with an expensive technological apparatus,
for which they may be required to pay little or nothing, but much of the burden of recurring
costs is also transferred to the irrigation department which may provide government staff
for "managing" the system and hire the farmers to perform maintenance activities that they
previously performed on their own. In short, present assistance to FMIS frequently exacer-
bates the problem of government costs by substituting publie resources for private ones and
reducing the incentives of local people to continue mobilizing their own resources for
irrigation development and operation. We should add the sad commentary that this trend is
one to which various internztional donors contribute through the irrigation developrent
projects that they promote and fund in the Third World.

The point to be made here is not that FMIS do not roquire external assistence.
Clearly, there are numerous situations in which such assistance is needed and desired by
loca! people. Needs for assistance may arise because of natural calamities, long-term
negative trends in water supply, new technological opportunities, or for other reasons. What
is needed is not the discontinuance of public assistance but rather the provision of public
assistance in a manner that reduces initial and continuing public costs while reinforecing the
capacity of local groups to mobilize resources which they control.

At a minimum, irrigation agencies should refrain from assuming control over and
responsibility for FMIS. In addition, they should design means for acting affirmatively to
assist FMIS witiout discouraging continued local support. While the specifics cf such a
policy will vary from situation to situation, the basic principles on which the approach
should be based are diseernable (Coward, 1984). These include:

i. the FMIS should have the lead in identifying pricrity necds—with technical support
in considering options provided by the agency,

ii. external resources, with some provisions for repayment, should be used to match
locally mobilized resources. Control over the external resources should rest with
the FMIS to be used within guidelines provided by the agency, and

jii. ther. should b2 no ambiguities regarding water rights for tne FMIS and control of
the system by the FMIS following completion of the external assistance.

In short, FMIS represent a segment of the irrigation sector that can contribute significantly
to national production and income goals with litile direct dependence on the national
budget. A prime public policy objective in jrrigation dr veloprent should be to assist these
FMIS, as required, while supporting their continued autonomy and self-financing.

5. IMPLICATIONS OF FMIS RESOURCE MOBILIZATION FOR GOVERNMENT-
MANAGED SYSTEMS3

An important question for policy-makers concerns the applicability of our knowledge
regarding resource mobilization processes in FMIS for increasing rec-urce mobilization on
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the part of farmers who are served by government-managed hydraulic facilities (Question
#2, above). No one expects a direct transfer of experiences—rather one tries to ascertain
what are the features that induce resource mobilization in FMIS and whether it would be
possible to replicate those inducements in the context of State-operated systems. It seems
clear that any attempt to merely shift costs from the agency to the farmers wi]l be met
with resistance by the latter.

5.1 Defining Farmer O&M Activities

Before moving to a discussion of the factors required to induce greater farmer
mobilization of resources for O&M activities, we need to be more explicit regarding the
O&M activities that we have in mind. We also wish to note two qualifying points.

First, farmer O&M activities should go beyond those that the agency typically
"assigns" to irrigator groups—maintaining the tertiary facilities, settling disputes among
themselves about the distribution of water they receive at the head of the channel, and in
some cases, collecting the agency's irrigation fees.

Second, the level at which these O&M activities are performed is something to be
determined empirically, based on what users can effectively manage. Typically, farmer
responsibility is accepted, or expected, only "below the outlet,” below the turnout which
delivers water to the field channel (or tertiary) level. Whether users have an O&M role
"above the outlet" (Chambers, 1984), and if so, how far above, could have an important
effect on how much the government's O&M costs can be reduced. So no a priori assumptions
restricting the farmer role "below the outlet" should be made. But this issuc needs to be
treated as a matter of working cut a new shared division of labor, not of "shifting burdens
onto users." Otherwise one cannot expect effective farmer mobilization of resources for
O&M to resulit.

Farmer involvement in maintenance activities is relatively straightforward. Given
the typical delivery systems in most canal systems, canal cleaning and reshaping is a
recurring need. Also, where structures are made of local materials (wood, stone, ete.),
farmers are expected to repair and replace these artifacts as necessary. Farmers may also
be made responsible for the upkeep and repair of certain structures that are built of
nonlocal materials——concrete distribution boxes, for example.

Farmer involvement in systems' operations has been less clear. Typically, irrigaticn
agencies have preferred to restrict farmer participation in operational activities to selected
activities below some "turnout" point——which in some systems seems to have been moving |
lower and lower as agency attempts to expand control have increased. Moreover, farmer
involvement often has been limited to implementing the pattern of water distribution that
has been established by the agency, for example, the rotational distribution patterns
currently popular with many irrigation departments. Such limited operational responsibility
does not necessarily produce the best distribution of water, being often inflexible or poorly
adapted to local conditions, but it also reduces the incentive for users to take on
responsibility for resource mobilization for operations and maintenance activities.

We suggest that farmer involvement in system operations should include the
activities of acquiring, allocuting, and distributing water. By acquiring water, we mean
those activities involved in moving water from some source point to the outlet serving the
group involved. In a small-scale system, these activities would involve building or repairing
the weir (in a diversion system) or bund (in a storage system) and conveying the water
captured to the command area. In a large-scale system, acquiring water would include
activities above the outlet that direct more water to the command area of the group



- 184 -

concerned—coordination and Jecision making with other groups or with the government
agency, opening and closing various control structures, etc. Allocating water refers to the
process of deciding how the water acquired will be apportioned to the users—utilizing
information about water rights, crop requirements, and water supplies, for example, to
determine what crops will be permitted in what areas. Distribution of water refers to
activities through which water allocation decisions are implemented—opening and closing
gates, monitoring water flows, observing field needs, ete.

Active farmer involvement in these several operational processes, which get at the
heart of irrigation activities, will provide a reason for water user organizations to function
in resource mobilization and an incentive for giving attention to maintenance and improve-
ment responsibilities—improved and better maintained systems will allow for more
effective acquisition, allocation, and distribution activities.

5.2 Propositions for Action

The effective increase of farmer-mobilized resources to replace some government-
provided resources in large public irrigation systems can only be accomplished in the context
of several new policies and procedures for implementing irrigation development. While one
cannot provide a blueprint of those policies and procedures for the varied conditions in
which irrigation development oceurs, it is possible to suggest several basie propositions for
developing them. Based on our familiarity with the literature and a variety of field
experiences with FMIS and with significant action experiments to improve government
activities in irrigation development in the Philippines, Indonesia, and Sri Lanka, we suggest
the following five propositions.

5.2.1 The Rao Proposition

Any effort to reallocate responsibilities for resource mobilization between the
irrigation agency and farmer groups must include reexamination of the processes currently
being used to design and construct irrigation works. We agree with Rao (1984) that the
current processes result in many irrigation facilities that are "unproductive, irrelevant, and
extravagant.” Getting farmers to take on O&M responsibilities for facilities with these
characteristies may be futile-—ditches that are wrongly located, distribution boxes that ar:
unnccessuary, or control gates that are overly elaborate. The reasons that such facilities a <
designed and built include: professional bias toward complex structures, a lack of agency
and/or contractor accountability to the farmers who will use the facilities, and the
significant financial "lcakages" that often arise during the design and construction
activities.

Many of these problems can be ameliorated in two ways. First, it is important that
farmers have a stake in the cost of what is being designed and constructed. This is the case
when there is a clear public policy that farmers will be required to repay some portion of
these costs. This requirement then can create farmer demand for greater involvement in
both design end construction phases. Program experiences in the Philippines, Indonesia, and
Sri Lanka demonstrate that farmer participation in the early stages of project planning and
system layout and design can improve the decisions that are made. Thus, farmer
responsibility for a portion of construction costs complemented by farmer involvement in
these initial project activities can help insure a physical infrastructure that fits the local
situation, structures that are well built, and a farmer group committed to using and
maintaining properly the new infrastructure.

The basic point of the Rao proposition is to remind us that successful farmer
involvement in O&M activities should begin with clear responsibilities for some repayment
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and involvement in designing and constructing facilities that are appropriaie to the locale
and that are acknowledged by farmers as being useful and worth using and repairing.

5.2.2 Bureaucratic Reorientation (BRO)

The willingness and ability of users to assume responsibility for resource mobiliza-
tion is affected by the activities and attitudes of government personnel—how prepared
they are to work cooperatively with farmers, how much eredit they give farmers for skill
and intelligence, how flexible they are willing to be in accommodating a variety of tempos,
approaches, ete., in getting O&M tasks done. Thus, one of the requirements for increasing
farmer resource mobilizatior, for O&M activities is what nas been called "burcaucratic
reorientation”" (BRO) (Korten and Uphoff, 1981).

Such bureaucratic reorientation would involve, umong other things, a greater focus
on main system management in large schemes and less on O&M in the tertiary units of
larger systems. Moreover, the agency would reorient itself to act as a service organization
to the irrigator groups operating portions of the larger commands.

Program experience suggests that such agency reoricntation is more likely to occur
not as a separate "tr: nsformation" but as a consequence of inteructions where farmers are
themselves in a process of "change" through new modes of organization and action. For
example, Uphoff (1985) has noted how the actions of informal groups of farmers in cleaning
field channels, rotating water deliveries within field channels, and if possible saving water
for downstream users in the Gal Oya system in Sri Lanka served to influence the attitudes of
irrigation department staff. With a more positive opinion of the farmers, agency staff were
more willing to enter into cooperative activity with farmers regarding O&M aectivities. In
turn, this willingness on the part of officials to treat fariners as responsible persons
encouraged them to take on more responsibility.

Agency recorientation also requires policy dialogues with staff that redefine the
agency's mission and what constitutes "professional" roles. Training and perhaps reeruit-
ment of new types of staff will be needed to develop new skills within the agency for
working with farmers, And existing policies and procadures should be examined to see
which, if any, are impediments to increasing farmer resource mobilization, so that changes
can be introduced.

The basic point of the BRO proposition is that increasing farmer involvement in
resource mobilization for O&M activiticz 'will depend upon some changes occurring in the
style and manner of the agency's actions——and that those agency changes will be
interactive with farmer changes.

5.2.3. Farmer Invoivement in Operations

Without authority to control some, and influence other, key operational activities,
such as the allocation and distribution of water, farmers are unlikely to sustain an interest
in resource mobilization. For one thing, farmers' involvement in the actual operation of the
irrigation works helps them to identify critical resource needs for both operations and
maintenance,

Farmer involvement in operations should mean more than being responsible for
allocating and distributing the water supply that arrives at the field channel turnout. While
this may be better than no involvement at all, in our judgment, it will not likely be
sufficient to sustain resource mobilizaiton by farmers. Also, they need authority for
involvement in the processes that determine when and in what quantity water will arrive at
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those turnouts, that is, they need a role in decision making regarding main system
operations. This is not to say they will control such decisions, but that they will have some
input. Technical judgments by the agency staff should not be overridden, and in our
experience, such judgments made with a view to enhancing the twin objectives of water use
efficiency and equity will be accepted by farmers' representatives.

This proposition reminds us that just being caretakers of the irrigation works, field
hands of the irrigation bureaucracy, will not be sufficient incentive for farmers to organize
and sustain resource mobilization processes. Farmer involvement in O&M must include
authority for the O (operations) component as well as responsibilities for the M (mainte-
nance) component.

5.2.4 Local Organizational Capacily

In each of the prior propositions there is reference to farmers mobilizing resources
and doing other things in an organized way. None of this can happen unless farmers have an
organizational vehicle for ordering these activities. Local organization of some form is a
prerequisite for farmer resource mobilization and involvement in O&M activities (Uphoff,
Meinzen-Dick, and St. Julien, 1986). It also is necessary for effective interaction between
the irrigation agency and the water users—since it is quite unrewarding for the agency to
try to deal with a clamorous group of unorganized farmers. The local organization for
achieving this may be formal or informal, built on traditional social relations or new
principles, and follow any of ¢ spectrum of organizational formats (at least those that do not
violate the basic need for a fit between the organizational pattern and the configuration of
the hydraulic epparatus).

Innovative programs in the Philippines, Indonesia, and Sri Lanka are demonstrating
two important lessons regarding means to create loeal organizational capacity. First, the
task of assisting farmers to form new, or strengthen existing irrigator groups is not an
activity that can simply be added to the responsibilities of the agricultural extension staff
or the field staff of the irrigation agency. These staff pecople typiecally are already
overloaded with responsibilities, Furthermore, they lack the basic skills and orientation
needed by an organization facilitator. Innovative projects are demonstrating the usefulness
of a "catalyst" role (called "community organizers" in the Philippines, and "institutional
organizers" in Sri Lanka), performed by specially trained personnel who live in rural areas,
assist farmers to organize, and act as facilitators between the irrigation agenecy and the
irrigator groups.

Second, where organizational efforts are accompanying improvements ir the
physical works (and this is commonly the case), attention to farmer organization should
begin before the design and construction activities are initiated, rather than following their
completion. Waiting until after the key design and construction decisions have been made
before assisting farmers to organize may mean that facilities have been put in place that
are unworkable or misunderstood, and that farmers already have been alienated from the
project.

This proposition draws attention to the eentral importanee of strong local organiza-
tional capacity as a necessary component for achieving farmer resource mobilization and
involvement in O&M aetivities. 1f new construction is part of the projeet, actions to assist
farmers in organizing need to begin early in the projeet cycle.  Assisting farmer
organization is a specialized and time-consuming task. Some type of catalyst role is proving
an effeetive means for promoting farmer organization.

Farmer organizations are not to be conceived or introduced as "turnkey" operations.
but rather as part of a new approach to irrigation management.
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5.2.5 New Financial Procedures

Very often, farmers are adverse to paying irrigation fees and/or directly participat-
ing in O&M activities because they see little relationship between these actions and the
resultant state of the irrigation facilitics or the performance of the system. It is not clear
to them that paying the costs of O&M done by the agency or mobilizing resources to work at
the tertiary level results in better irrigation services. One difficulty is that irrigation
agency fees usually are general in nature—fees are collected from farmers not to repair
some specific structure or corrcet an identified problem, but for some more general O&M
purpose. Moreover, typically, funds collected from farmers in one system are placed in a
general fund that may be used outside their project area—or even outside of irrigation.

A recent 1IMI study (Small, Adriana, and Martin, 1986) concludes that greater fee
collections from farmers will only lead to actual improvement in O&M activities in
situations where:

i the institutional arrangements for the irrigation agency create relative financial
autonomy from the national budget—that is, the agency depends on farmer
payments to support a significant portion of its budget and the agency has control
over the use of those funds, and

ii. a significent portion of the money collected from farmers is used by the ageney in
the system, or subsystem, from which it is collected—thus, there is a close link
between payments made and services provided.

This, as noted previously, is what usually occurs in FMIS. Funds are collected, for
example, to pay those who provide leadership-and management for the system—and who
may be replaced if they do not perform these tesks satisfactorily. Or, funds are collected
when some specific repair or improvement is required—and the amount paid by any
individual is a reflection of the cost involved and of that individual's share in the system
(measured by land owned, water rights held, or some other criterion). Specific payments
rather than general payments are the modus operandi.

The National Irrigation Administration in the Philippines, in its assistance to
communal (small-scaie) systems, has taken an approach that illustrates t!is idea. In these
projects, farmers are required to repay, over an extended period of time, a portion of the
construction costs for improving their specific systems. Thus, farmers are not making
"general” payments but rather payments directly related to the costs of inproving their
systems. Moreover, following the participatory approach that has been used in implement- -
ing these projects, farmers are able to carefully monitor project expenditures (thus reducing
some "leakages"), and for some activities to substitute their own labor or materials for
purchased services or items. Farmers responsible for paying back capital costs have a stake
in insuring both proper quantity and quality in construction.

For State systems, it might be advantageous to establish the equivalent of special
benefit districts (in the terminology of public {inance) for individual systems, or for parts of
very large systems. In this way, a large part of the resources mobilized by farmers of that
system (or subsystem) would be devoted to improvements in O&M in that arca.4 The
representatives of water users in that area would have a voice in the operational decisions
and in setting maintenance schedules and priorities. To the extent that farmers were willing
and able to discharge a greater shure of O&M responsibilities through mobilization of their
own labor and materials, they could reduce their financial responsibilities to the district.
What is needed are new financial arrangements that create a much more immediate, and
observable relationship between resources mobilized and irrigation services received.
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6. SUMMARY

FMIS represent important cases of farmer mobilization of resources for both system
development and system operation. In this paper we have explored two important public
policy questions related to mobilizing resourzes for irrigation development. The first
question deals with the matter of appropriate public policies in support of the resource
mobilization processes that already occur in many FMIS. We noted the importance of
reexamining present public policies for assisting FMIS, some of which have the effect of
discouraging continued resource mobilization by these groups. The seeond question we
explored dealt with the relevance of resource mobilization processes in FMIS as a model for
increasing resource mobilization in State-operated systems. On this point, we noted that
farmers were likely to increase their mobilization only if they were granted more
involvement in and control over both operations and maintenance activities, and in cases
where construction is being planned, involvement in design and layout as well as construc-
tion activities. In short, increasing resource mobilization by farmers in State systems needs
to be complemented by significant farmer control of selected activities of those systems.

NOTES

iive studies are referred to in this section. In chronological order they are: Siy (1982),
‘Tan-kim-yong (1983), Meinzen-Dick (1984), Martin (1986), and Duewel (1986).

2’l‘l'uditionully, resources have been mobilized internally by the farmer organization in these

systems, but offorts in many places are being made to secure assistance from outside
sources. Of 25 farmer-managed systems studied in Nepal, more than helf had received
some assistance from various governinent agencies (Martin and Yoder, 1983). This was
usually in the form of a grant in cash or kind for some special repair work, and routine
operation and maintenance has remained in the hands of the farmer organization. The
matter of public assistance to FMIS was the subject of a recent conference organized by
the International Irrigation Management Institute (IIMI). For a review of past research on
this topic see the paper prepared for this conference by Coward and Levine (1986).

";'I‘his section draws Leavily on a previous paper prepared by Coward and Uphoff (1986).

1 There are some examples of this approach in addition to the Philippines case discussed.
Faster (1985) reports on such an arrangement being tested in Sri Lanka. Also, the Farm
Land Improvement Associations that manage State irrigation facilities in Korea follow this
principle {Small, Adriano, and Martin, 1986).
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THE DOMINANCE OF THE INTERNAL RATE OF RETURN
AS A PLANNING CRITERIA AND THE TREATMENT OF 0 & M COSTS IN
FEASIBILITY STUDIES

Mary Tiffen
Research Officer
Overseas Development institute, London, UK

SUMMARY

A study of the soclo-economic and institutional problems reported in
recent evaluations of irrigation schemes showed that the Internal Rate of Return
had defects as an indicator of a project's worth. Farm incomes have rore
importance for a project's sustalnability, as they provide incentive. Incones
are linked to the ability to pay recurrent costs and so to ensure maintenance.
While World Bank guldelines have emphasised the importance of the IRR in
assessing project sultability, other guidelines have given greater weight to a
design producing good incremental farm income and revenue for the project
authority. Examples are gliven of the way in which concern for farm incomes and
for resources for 0 & M might influence design.

1. INTRODUCTION

A study has recently been made of the soclo-econonic and institutional
problems reported in 50 recent evaluations of irrigation projects 1in developing
countries, funded by various apgencies, with the objective of making
recommendations for improving the study of these matters during the preparation
and planning phases., In five cases the original feasibility or appraisal
documents were also examined. Staff of consultancy firms and of the FAO
Investment Centre were consulted on the difficulties in taking proper account of
soclo-economic and institutional factors in scheme design, in these and other
cases. During the study the current {mportance attached to a high Fconomic
Internal Rate of Return (FIRR) as a declding factor for project funding emerged
as in practice a constraint on institutional and technical design, on the
phasing of implementation, and on the 1lack of adequate consideration given to
either farmer incomes or to the income and expenditure of the project authority
or other operating organisation (Tiffen, 1986).

The assumption is made in this paper that farmers should normally meet at
least O & M costs, and where possible, a proportion of capital costs. If it is
not possible for them to achieve a reasonable income after meeting 0 & M costs,
this should be clearly stated in the feasibility study, so that a government
can take a reasoned decision on whether it wants to subsidise both capital and 0
& M costs because of soclal conditions in the area, and if so, whether the cost
of the subsidy can be met from alternative sources of government revenue,
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2. DEFECTS OF THI. INTERNAL RATE OF RETURN AS A DECISIVE PLANNING CRITERIOM

The FIPR is attractive as a surmary indicator of a project's worth,
giving a single figure which subsumes many factors, which can then be compared
with unlike alternatives, and which appears easy to understand in lits
comparability to the interest received on capital. It is probably for these
reasons it has acquired 1its dominating 1importance as a test of project
acceptability and the suitability of the project's concept and components.

The major drawbacks against overdependence on the FEIRK in the selection
of projects are surmarised below.

2.1 The bias apalnst durability, and the assumption that capital is the
scarce factor

Since costs and benefits occuring 4in the more distant future are
discounted highly, little account is taken of project sustainability after the
first 10-15 vyears of the project's life. For example, there mnay be little
difference in the ¥ILE of a rehabilitation project which 1s thereafter
maintained, and one which is not maintained, and which disappears after 15 years
(torld Bank Tenth, 19¢3), Yet for a farmer, and also for the nation, it is
important in practice that the schere is malntalned and endures for 50 or more
years, (hLoosinp projects on the basis of a high FIRR introduces a bias aglinst
those with a hiph initial capital cost even if they have low malntenance costs,
because it assumes initial capital is the scarce factor.

RIS “ias apainst slow start up

The VoD often causes excessive stress to be placed on rapid
implerentation to secure early realisation of full benefits, and indeed this is
stressed in the Vorld fank puidelines. 0n the lahad scheme, the cholice betweeen
use of punps end the alternative of a  longer pravity canal was based on the
preater speed of iiplerentation possible with the forrmer. On  the Rahad, charpes
to farers do not nmeet operating costs, including pumping, whereas they do on
all the larre pravity schenes in Sudan 1A¢ Investrent Centre, 19%0).

vorrectlv  used, the 0L should not bias apalnst projects in which parts

of Lotl, coste dand cenetits are delaved, as demonstrated by a discussion in FAO
1920, Annes . fowever, in tractice "if two pro’ects, one with a lengthy and the
other witli a short tare-of: ;erio!, iare to have the same internal rate of return
hen the long-ter:. advantares of the Jirct must be far higher than those of the

second" (terpmann and foussari, v, p. S 3. The »ias apalnst projects which

are trplerented in phases also cerives from its inconvenience for the financial
tire horlions of the lewlny avency.

in real lite it :ayv be a distinct advantape to plan for phased
implementation since this allows for the bulld up of experience anonpst both
farmers and schere . 4 o staft, naking 4t rore likely that expansion or

intensitfication of the oripinal scherme will be handled efficently. This was what
happened, accidentlally, in the case of I'uda, 'alaysia. The first phase provided
field-to-field irripation for two rice crops per year. A later phase provided
for an improved warer delivery systen for diversified cropping. By the time the
second phase was implerented f{arn incormes were nuch higher than previously;
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farmers were more capable of on-farm investment; higher 0 and M charges could be
met 1if desired (the Government intentionally subsidised paddy farmers), and
institutions and personnel were well esnablished and capable of meeting more
challenging 0 & M requirements.

2.3 Under-emphasis on risk of different outcomes

The comprehensiveness of the solt¢ figure for the EIRR glves a false
picture of the very real danger of different outcomes. Theoretically, this is
met by sensitivity analysis. However, it 1is often difficult to predict either
the cruclial factors which may change or the extent of change. In any case,
sencitivity analysis comes at the end of the preparation period, and the results
are sgeldom allowed to cause a fundamental reassessment of the scheme's
components.

2.4 Bias against flexibility

It may happen that some of the solutions which are slightly sub-optimal
from the point of view of maximisation of the expected benefits, will have a
much narrower range of possible outcomes, because of their increased
flexibility, and will thus be safer (OECD 1985, pp. 57-59). This is important
since one can safely predict that the outcome of an irrigation project will not
be as predicted.

2.5 Ease with which cost-benefit analysis can be manipulated

All practitioners know how manipulation of key variables will increase
the EIRR to the desired figure, and the abuse has been commented on in the
literature (Carruthers 1985).

Because of this manlipulation, and genuine difficulties .- predicting the
outcome, the EIRR 1is 1in practice a very unreliable estinrate. Fig, 1 shows the
difference between the FILR as predicted at appraisal compared with that
calculated at project completion, in the 37 cases out of the 50 where both
figures were avallable, Table 1 shows the calculation made some years after
completion, in the three cases where it was avallable. The completion figure is
based on real costs, but on an estimate of the trend of future benefits. The
latter may not materlalise if maintenance is not carried out, or if farmers lose
interest because of insufficlient incentive,

Table 1 ECONOMIC INTERNAL RATE OF RETURN AT THRFE POINTS OF TIME

Schene Appraisal Complation Later Impact FEvaluation
Gambia Agric. Devt. 30 22 negative
L.ake Alaotra 11 22 negative

Mexico Third 11 21 17
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Figure | IRR estimated at PPAR as a percentage of 1RR estimated at Appraisal
(39 projects taken from Table 1)

r v v — v - —
=807 -607% -407 =207 0 +207 +40% T +60% +807 +1007

-1007
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3. FACTORS INFLUENCING PROJECT SUSTAINABILITY

The poor outcome of many agricultural projects, particularly irrigation
ones, has been a source of concern for sometime, and the World Bank, in its
Tenth Annual Review of the results of its project audits, has suggested that
during design there should be much greater concern for sustainability (World
Bank Tenth, 1985). There has also been concern with the increased burden of
recurrent costs on government budgets, and a number of writers have noted the
need to give this 1issue pgreater attention during design and appraisal
(Carruthers 1985, Illeller and Aghevli 1985), It has been suggested that one
method of doing this would be to attach a hlgher shadow price to expenditures
which make demands on 1limited government revenue when calculating the EIRR
(Finney, 1984). While this method might have some attraction to governments
which fund irrigation 0 and M costs out of general rather than specific revenue,
there would still be the difficulty of deciding the correct shadow price (lieller
and Aghevli 1985) and it would still be open to manipulation. It therefore seems
doubtful if this suggestion is sufficiently radical. The EIRR has only been used
as the dominating criterion for the choice of projects since the .early 1970s. If
it is an unreliable indicator of the outcome of projects, do we need to consider
alternatives or complements to it, and can we decide if there are more important
economic issues likely to affect a project's success?

The analysis of the socio-economic and institutonal problems reported in
50 recent irrigation projects is shown in Table 2. While this shows the
frequency of certain problems, it does not indicate their importance for the
success or failure of the scheme. In general, it was found that problems in
Group 1 were most likely to jeopardise a good outcome since they resulted in a
lack of interest by the intended beneficiaries. The most important defects were
found to be related to the prices and availability of inputs and outputs, which
together affected the income a farmer could achieve from the scheme as compared
with alternative activities that might be oper. to him. Thus, one conclusion of
the study was that farm incomes were of central importance in deciding whether
the constructed facilities would be fully exploited. In Group 3 it will be seen
that cost recovery (I) was mentioned as a problem in a third of the cases.
Problems connected with the provision of resources for 0 & M were reported under
J and were frequently an underlying factor in the difficulties in securing that
farmer organisations carried out the tasks expected of them, (lI), which often
included some maintenance activices.

There is an obvious linkage between farm incomes and farmer payments for
0 & M, particularly in lnw 1income countries where there 1is a danger that if
farmers pay the full costs of irrigation, they may be left with unacceptably low
incomes (Carruthers and Clark 1981, Sagardoy et al, 1982). In this case, the
risk is that any structures built will not be fully utilised. However, in such
countries, it is also likely that general government revenues are low. The
challenge, therefore, is to design appropriate structures for an area that will
yleld adequate 1incomes to farmers, including the payments they make for running
costs. Whether they should also pay a proportion of the capital cost is an issue
the government should decide 1in advance of the feasibility study, as this will
affect the design.



Table 2

PERCENTAGE OF EVALUATICNS NOTING PARTICULAR PROBLEMS, BY REGION

Group Local Economics Socio—-Political Institutional /Planning 1mplementation Unpredictable
A B C D E F G H I J K L M N P

Asia 23 40 20 23 23 30 10 70 33 10 54 27 30 17 13 17
N Africa and

Middle East 17 33 17 17 67 0 0 17 50 33 506 83 17 33 0 17
Sub Saharan .

Africa 48 83 17 50 58 33 50 25 33 50 33 58 33 16 8 33

Latin

America 0 I 30 0 40 0 40 0 20 0 80 0 40 0 0 0
Total 25 43 21 26 38 26 23 43 34 38 49 34 30 17 9 19

Key on pages 197 and 198

= 961 -~
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Key to Table 2

Socio-economic and institutional problem areas in irrigation schemes.

Group 1: The Local Economy and Farm Level Economics

A.
B.

Existing, non-project activities of intended beneficiaries

Agricultural marketing factors (prices and price policy; risk in purchasing
inputs or main staple food; crop patterns at variance with market require-
ments; availability or quality of inputs including repair services and
credit; poor communications infrastructure).

Natural resource use and conflicts (ground water management conflicts; water
use outside project area; conflicting hydro electric power requirements;
conflict with livestock owners over land use)

Labour (peak labour shortages, appropriate farm size, employment
effects)

Group 2: Social and Political Factors

E.
F.

Land tenure, consolidation, compensation, resettlement.

Equity issues: income, power and wealth distribution and conflicts; disad-
vantages for women

Conflicts between state and farmer aims and other political constraints
{excepting price policy issues)

Farmer organisations, conflicts between farmers affecting institutional
arrangements, conflicts between farmers and farmer groups and other local
institutions (eg local governments etc)

Group 3: Institutions, organisation and management, resources for

M.

operation and maintenance

Cost recovery, water charges

Allocation of responsibility and provision of resources for maintenance and
on farm development; efficiency and equity of water delivery service

Project concept and development assumptions; suitable technology, faulty
planning mechanisms (eg. inadequate preparatory studies, unrealistic
timetable)

Staff: incentives, quality, quantity

Relationships of main and other national agencies involved in project
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Group 4: Implementational problems not deriving from feasibility
study

N. Procurement and contract mechanisms

0. Lending agency role and supervision; lending agency and national government
cenflict; consultancy and government department conflicts.

Group 5: 