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Cable DEVRES

Telex. 440184

February 4, 1985

Ms. Joan Atherton

Social Science Analyst

PPC/PDPR/IPD

Agency for Internati~nal Development
Room 3889 NS

Washington, DC 20523

Dear Joan:

Devres is pleased to submit the enclosed three copies of the
Prelimirary Report on Irrigation Pricing and Management. As discussed
at the meetings in December, we have defined six is-ues specified as
questions in lieu of hypotheses. The 1issues are focused on recovery
of recurrent costs and on increased farmer participation to improve
irrigation management. The current licerature on each issue 1s
discussed and the procedures for analyzing it are specified. Data
sources arc also noted.

The six case study sites that have been selected for field work
are India, Indonesia, Morocco, Peru, the Dominican Republic and the
Puilippines. In response to your concerns we substituted the
Dominican Republic ror Mexico and added the Philippines. The work
plan required by the RFP is provided in Annex | of the Report. Annex
2 is a partially Annotated Bibliography. As we agreed over the phon2
a couple of weeks ago a complete version of the Bibliography will be
included in the Final Report.

We look forward to recefving yoeur comments on the Preliminary
Report. If you have any questions or comments, please call me. Thank
you for your assistance and cooperation,

Warm regards,

Sincerely,

P

-
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Rekha Mehra
Associate

Fnclosure: Preliminary Report on
lrrigation Priclnyg and Management
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EXECUTIVE SUMMARY

A. Purpose and Procedures

The purpose and procedures of this study on irrigation pricing and
management which are set forth in Chapter [ are as follows:

l. Purpvose

The purpose of this study is to investigate ways to improve
the effectiveness of functioning irrigation svstems by examining the
role of:

o Direct charges in meeting recurrent costs: This is based on
the premise that successful mobilization of local resources
from userc will promote irripation e¢fficiency directly
through improved water utilization, and indirectly, through
better Operations and Maintenance (0 and M): and

0 Increased tarmer participation in svstem management: There
is a growing belief tirat the pmobilization of human resources
in this wav will impact favorably on bhoth O and M and cost
recuvery.

Six issues related to these objectives on the pricing and
management of irripation water are specified ia Chapter 1IV.

2. Procedures

The procedire for carrving out the resecarch is as follows:
First, secondary source literature will be drawn upon as background to
the studv. This will pe follcwed by six case studies hased on fiell
visits conducted bv two multidisciplinary teams. They will go to
irrigation project sites in Indonesia, Morocco, India, the
Philippines, Dominican Republic and Peru,

Team 1 which is scheduled to visit Tndonesia, India and Morocco
from March 20-April! 17, 1985, consists of:

o Dr. Ian Carruthers (tcenomist and Principal Investigator);
o Dr. Dean Peterson (Engineer): and
0 Dr. Rekha Mehra (Agricultural Economist and

Social/TInstitutional Specialist),
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Team 2 i1s scheduled to visit Peru, the Dominican Republic and the
Philippines from March 20-April 22, 1985. Its members are:

0 Dr. N.S. Peabody (Social/Institutional Specialiist);

o Dr. A. Bishop (Fnvineer);

o) Dr. J. Seagraves (Economist) who will go to Peru; and

0 Dr. A. leBaron (Economist) who will gn to the Dominican

Republic.

Dr. Peabodv !s the onlv team member who will go to the Philippines
where he will work with a Philippire-based cconomist. Detailed
itineraries 7or in-countrv travel are provided in Chapter V, and Annex
| is a work plan for eompleting the final report and case studies.

The exercise is primarilv one of synthesizing the extensive
literature in the area and of identifving points where there are géps
that should be filled. Particular attention will he given in the
process of the literature review to obtavn suformation about the
countrivs and projest sites for which field visits are planned. Based
on this information and the data obtained during che tield visits, an
attempt will be made to develop generalizations about workable cost
recoverv and 0 and M programs that can become inputs into the policy
making process. Theorv will be used to guide the research but the
emphasis will be on the empirical and practical.

B. Statemenct of the Problem

The importance of irrization in the developing countries, the huge
investments made bv governments and donors in developing irrigation
capacity and its failure to achieve potential gains are pointed out in
Chapter 11, Irrigation availability was largely responsible for
the "Green Revolution'" that develored food production in many Asian
countries. The hope that irrigation will continue to improve
agricultura! production remains strong as evidenced by the fact that
estimates of irrigation and other water-related investments for the
1980s range between $50 billion and $100 bhillion.

However, there is also considerable evidence that the potential
gains from irrigpation are not being fully realized. It is estimated
that irrigation perfcrms at 50 percent of efficiency and systems
around the world are plagued with financial and managerial problems.
The result is poorlv miintained and deteriorating systems that require
costlv rehabilitation and do not deliver the water to crops in a
tin. ., and efficient manner, thus hampering productivity.

There are numerous causes for the faiture of irrigation te achleve
its gnals: poor desien, inadequate on-farm water management;
insufficient rescurces {or 0 and M, inadequate maintenance of
structure, etc. These problems are complex and interrelated and
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require a holistic approach for thelr solution. 1t is intended that
this study make a contribution to solving some of these irrigation
system problems.

C. Theoretical and Practical Considerations

Chapter 111 brieflv reviews the theory of marginal cost pricing as
a basis for setting irrigation water charges. Tn principle, if the
price of irrivation water cequals the cost of supplying it resource
allocation will bhe optimal. However, the simple application of this
theory to the pricing of {rripation water Is problematic and likely to
vield a revenue helow the total cost of water deliverv.

Other factors that complicate the setti-g of "appropriate' water
rates are the characteristic of dirrigation water as a public good and
the fact that prices in other sectors are distoited because of
regulation in developing countrv economices. Finally, political and
equity issuee also arise. [t is therelore necessary to adopt a more
pragmatic appyoach to the sotting of water rat- policy.

Chapter 11D conciudes with a discussion of what is involved in
irrigation svstem managenent.  The objective of management is the
deliverv of water at the proper time and in the appropriate amounts to
each crop. The variety of tasks related to operations and maintenance
(0 and M) are defined as are the management problems that frequently
arise. Thev include shortages of funds, inadequate O and M planning,
corruption among officials, etc. The recent attention given to
increased tarmer participation in management as a means of solving
these nrohlems is cited. A distinction is made between prssive and
active participation. The institutionalization of active
participation in water user associations and cooperatives is also
descrihed.

N, Tssues and Analvsis

Chapter 1V defines six issues relared to pricing and management
that will he the basis for investigation. Current opinions on each
issue are discussed and data requirements needed to help resolve each
issue are defined.

The i{ssues are as follows:

1. To what extent is cost recovery through direct monetary
charges a feasible goal in irrigation systems?

Cost recovery has generally been low in most countries due
to difficulties in determining the proper measures of assessment and
levels of charges. Factors such as the unreliability of water supply,
farmer ability to pay and variations in ability to pay resulting from
variacions In crop returns are also important.
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2. Do increased farmer participation end control contribute to

improved cost recovery?

High cost recoverv is often associated with high levels of
formal farmer participation as in the Korean and Taiwanese water user
associations. However, other factors also may be involved. The exact
relation hetween cost recovery and local participation is not yet
clear because of a lack of attention to other relevant variables.

3. To what degree does improved cost recovery depend upon
reliability of water supply?

Lack of reliability of water deliverv is a major operational
problem with irrigationn. TUnreliable irrigation causes direct crop
losses and indirectly reduces production by increasing farmer risk
awareness. Reduced production reduces farmer ability to pay water
charges. Corruption also increases unreliability and uncertainty.

4, Does increase In the cost of water lead to more cfficient
use?

Economic theory suggests that as water prices incirease so
does efficiencv of water use. Such a clear relationship is difficult

to estanlish in use of irrigation water especially where it is
abundant. Scarcity improves water use elficiency.

5. Are increased water charges a necessary and sufficient

condition for improved O and M?

Although lack of funds is a prime case of 0 and M neglect in
many countries, other factors are also involsed: lack of planning
for 0 and M, poor construction and design, adherence to traditional
rotatioral practices, etc. Thus, even when adequate funds are
available 0O and M inefficiencies may occur.

6. Do institutional arrangements wherehy tarmers participate in
and control irrigation svstems improve 0 and M?

Tt is commonly believed that if farmers are made responsible
for management of irrigation, thi systems would run effectively.
Reliability and accountabilitv would improve, as would efficiency.
However, the record is uneven: efficiency of water use varies greatly
even where farmers are organized and informal farmer participation 1is
sometimes more effective than highlv organized forms o. participation.

E. Data Sources

In addition to published sources of information, data will be
obtained from government and irrigation department records, interviews
with administrative officials and farmers and from personal
observation at irrigation sites.

xii
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F. Outputs

The outputs of the research following this preliminary report are:

(o]

A final reporc including six annexes which describe the field
case studies: and

A seminar at AID in which Dr. Tan Carruthers, the Principal
Tnvestigator, will discuss the findings and recommendations
of the studv.

A draft of the final report will be delivered to AID by June 30, 1985
and will be revised by a mutually agreed-upen time.

x1ii
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I. PURPOSE AND PROCEDURES

A. Purpose

The general objective of this study is to investigate ways to
improve the effectiveness of functioning irrigation systems by
examining the role of:

o Direct charges in meeting recurrent costs. This is based on
the premise that successful mobilization of local resources
from users will promote irrigacion efficiency directly
through improved water utilization, and indirectly, through
better Operations and Maintenance (0 and M): and

o] Increased farmer participation in svstem management. There
is a growing belief that the mobilization of human resources
in this wav will impact favorably on hoth 0 and M and cost
recoveryv.

The specific issues related to these objectives are stated in greater
detail in Chapter IV. The basis in economir theory for the
institution of water-user charges will be reviewed in the next
chapter, and the shortcomings in its application to irrigation pricing
will he highlighted. The emphasis will be on investigaring practical
experience, including the feasibility of cost recovery and the mest
successful means for collecting fees., Similarly, the farmer
participation question will be studied from a practical point of

view.

B. Procedures

The investigation will be based on the accumulated experience in
the areas of irrigation cost recovery and farmer participation in
management. While theory will be used whenever necessary to guide
observations, the emphasis will be on the empirical. This approach
has been adopted as being the most appropriate to develop
generalizations about workable cost recovery and 0 and M programs that
can be used to guide policv making.

Since there is alreadv a considerable amount of evideuce in the
avallable literature, the first step will be to review and synthesize
this. The process will help identify the areas in which there are
gaps and where more information will be needed while uncovering the
data that already exists and is applicable to our study. This will be
followed bv six field studies that will serve essentiallv a
verification function.

The six countries to bhe visited are the Deminican Republic, Peru,
the Philippines, India, Morocco, and Indonesia. They represent a wide
range of irrigation technology, financial {institutional and
management systems and statuses. Two multidisciplinary teams, ecach



consisting of an irrigation engireer, an irrigation economist and a
social/institutional specielist will do the research. Team | will go
to Indonesia, Moroccn and India and Team 2 will go to Peru and the
Dominican Republic., ™. Pl ippine visit will be made by one of the
Team | members whe will be Jjoined by a Philippine-based irrigation

economist.



IT. STATEMENT OF THE PROBLEM

A. TIrrigation Plays a Central Role in Agricultural Development

Over the past few decades national governments and international
donor agencies have made huge irrigation investments in developing
countries, therehy reflecting their faith in its potential to improve
agricultural productivity and promote rural development. OECD data
shew that total official commitments to irrigation by bilateral and
multilateral donors amounted to $2.2 billion in 148G,  In fact,
between 1976 and 1930 nearlv 20 percent of all the industrialized
world”s aid to food and agriculture went to irrigation investment.
Moreover, the investment projected for irrieation and other
water-related develcpment in the next ten vears ranges between $50
billion and $100 billian.!

Irrigation availabhilityv has been particularlv important for
developing countries over the past twenty years. In particular, it
was required for the success of rhe package of agronomic and technical
advances that made possible the "Gresn Revolution" and doubled food
production in manv Asian countries. Although irrigation serves only
20 percent of the developing world”s arable land, irrigated land
receives 60 percent of all fertilizers and produces 40 percent of all
crops.? In fentral, satisfactory economic returns are obtained from
irrigation. For example, Hotes reports that of 40 World Bank
projects, 32 had economic rates of retur» of 10 percent or more and
over half were above 15 perccnt.3

1. The potential benefits from irrigation are not being realized

There is, hcwever, considerable evidence that the putential
gains from irrigation are not being fully realized. The performance
efficiencv of irrigation systeme in most developing countries is
estimated at less than 50 percent. For example, inadequate water
management is held to be the largest single factor in explaining the
gap between actual and potential rice vields. Tt is estimated that
more than half the total water supply is wasted before reaching the
crops. Fell”s analysis of irrigation in the Sahel shows that

16, levine and H.C. Harrt, Mobilizing Local Resources for
Irtigation, Revort No. 22 (NY: Apricultural Development Council, 1981).

21an Carruthers, ed., Aid for the Development of Irrigation
(Paris: OECD, 1983), p. 38.

3F.L. Hotes, "The Experience of the World Bank," in Ian
Carruthers, ed., Aid for the Development of Irrigation (Paris: 0ECD,
1983).




suhstandard performance is the norm because of technical, management,
agricultural policy and financing prnhlems.]
2. Numerous interrelated reasons account for the failure of
irrigation investments to produce their intended benefits
No single reason can be put forward to explain failure of
irrigation investments Lo reatlize thelr potential. Problems cited in
various analvses include:
) Inadequate preparation of projects (e.g., poor assessment of
water availabilitv, soil analvsis, etca )
0 Lack of drainage, insufficient control structuresy in essence

under—investment in infrastructure;

o} Poor canal management and organization (e.g., faulty
personnel policics);

o Tnsufficivent resources for operation and maintenance;

o Poor crop production techniques and agricultural services
(e.g., seeds);

o Neglect of public health aspects of irrigation design and
operation:

o Poor land levelling and on-farm water management: and
o Exogenous probhlems such as unrealistic crop nricing policy
unreliable delivery of inputs such as fercilizer or

electricity.

These probhlems are interlinked. One problem can initiate another

which can cause a third and so forth. Poor canal design can lead t
shortage of water. TIn turn, this leads to farmers stealing extra

supplies which, 1n arid areas, will cause water—logging at the head of

canals and drought and soil salinity in the irrigated lands at the
tails. low returns to farmers in these circumstances mav, in time,
lead to farmer refusal to pay jrrigation charges. Financial
delinguency hy rarmers may starve the operating agency of financial
resources which may affect lack of operations and maintenance,
although this tink is by no means clear or inevitable. Still,

jrrigation is part of an interdependent svstem, and thercfore, reform

of one component requires a holistic approach that recognizes the
complexity of interrelationships between a1l the components of the
systew.

1o.M. Fell, "An Overview of Irrigation Strategy and Results 1n
the Sahel," in Ian Carruthers, ed., Aid for the Development of
Irrigation (Paris: OECD, 1983).
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B. The Special Emphasis is Now Being Placed on Better Utilization of
Existing Irrigation Systems

In recent vears, the problems effecting irrigation systems have
shifted attention awav from irrigation development and towards better
utilization of existing resources. Additional facters influencing
this drift include the fact that in many countries the area suitable
for new irrigation is now insignificant and in others the per acre
costs are steeply ricing.

The avaitabilitv of the new, profitahle agricultural technology is
also encouraying a1 switch from increasing cropped area to increasing
vield per nectare on the existing 200 million hectares of irrigated
land. More than this, in many countriecs. water is now the scarce
resource and not land, so the rational new irrigation strategy is to
maximize returns pov cubic meter of wator and not crop yieTrd per
hectare.” This will require investment to Be rodTrocred toward—
improvement in phvsical infrastructure and operating mechanisms.

1. Upgrading existing irrivation infrastructure is a promising
means for achieving better utilization

Upgrading existing irrigation infrastructure may be the most
promising investment option., However, it is not inexpensive. There
is an immense scale of investment necessaryv to complete projects built \
to minirmum standards (e.g., increase numbers of canal control
structures, level fields, implement drainage), and Lo rehabilitate
projects that have deteriorated through age or neglect (e.g., replace I
barrage gates, rebuild masonrv, realign watercourses). Therefore,
consideration of irrigation pricin; and managenent as means to deal
with such issues is timely and likely to assume greater importance in
the near future as the emphasis shiits toward improving efficiency of
existing irrigation schemes to maximize their potential benefits.

2. An increased financial flow 1s needed to improve benefits
from existing systems

Most irrigation veforms and improvements will require, as a
necessarv condition, an increasec in the flow of finance to complete
construction, to rehabilitate ianfrastructure, aad to provide staff
training fac{lities and financial inducements. This finance can come
from one or more of the following sources: from the farmers who are
direct heneficiaries nf irrigation facilities, from ~onsumers of the
products of irrigated agricalture, from financial transfers from the
general exchequer raised by taxes or borrowings, oc from overseas aid
donors. This study will examine *he potential for covering recurrent
costs directly through charwes imposed on irrigation users and the
appropriate mix of policies and mechanisms that might be suitable in
the various circumstances of developing countries.



3. Fconomic, financial and social objectives must be balanced
when improving existing irrigation systems

Trrigation water is an increasingly valuable scarce resource
which must be economicallv used. The opportunity cost of waste is
rising. Efficient deliverv of irrigation water is unlikely unless the
irrigation entitv is financiallv sound. I1f financial strength and
economic efficiency eould be achieved by a sociallv just mechanism,
then an ideal policy environment would be created. Therefore, in this
studv we oxplore the practical feasibilitv of balancing economic,
financial and social abjectives while also mobilizing the resources
necessarv to cnable irrigation agriculture to reach its proven
potential.

4, local farmer particination mav increase irrigation benefits

RBoth from sncial and cconomic perspectives, local farmer
participation is often recommended as a means to improve the financial
condition of operating irripation svstems and for equity and
efficiency reasons as well. CGreater farmer participation conld
facilitate aperating svstem cfficicency by capping farmers”™ knowledge
of local conditions. This could be an important input tor
rehabititation and operation of minor and technical svstems.
Individual and rollective farmer experience in managing water
deliveries below the controlled turn-out level would supplement
centrally controlled management where this does not extend to
individual holdings.! Farmer participation is even more important in
small-scale svatems where lower production levels do not permit
extensive support of external perscnnel to manage the system.
Generating farmer support far management of governmentally planned
systems has penerallv met with limited success but some communal
systeme have been credited with reiatively bhetter O and M as a result
of farmer participatinn.2

The potential for improved management tkrough greater farmer
participation will be explored in this studv. The problems are first,
to determine the factors that restrict farmer participation with a
view to overcoming them, and secondlv, to identify the incentives for
increased local involvement. The theoretical arguments which provide
the conceptual framework for the analvsis will be tested against field
conditions in six countries. The strategies and tactics used in
particular situations to develop appropriate financial and management
resources for irrigation will be examined during the field vork to see
if tentative guidelines can be developed in this important area.

l1evine and Hart, Mobilizing Local Resources.

2p.p. de Los Reves, "Stereotypes and Facts in Irrigation
Management: Preliminary Findings from a Case Study of a Philippine
Communal Grant System,"” in Irrigation Policy and Management in
Southeast Asia (Los Banos, Philippines: IRRI, 1978): pp. 193-198.
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TIT. THEORETICAL AND PRACTICAL CONSTDERATIONS

A. The Needs of the Various Groups TInvolved in Irrigation are
Different

1. The princival goal of irrigation svstems are the same

The overriding voal of Irrigation as of other devel opment
activities in reneral is to promote human well-being. However, the
one specific purpose or yoal which ju uniquely served by an irrigation
svstem is to increase agricaltaral production by adequate and timely
deliverv of water supplios jor crops. In the context of these broad

goals, the specific needs of diftferont groups involved in an
frrigation svetoem vary. Thus, the tarmer is most concerned with low
cost and predictable water supplies to his fields while the irrigation
engineer mav be more concerned with the efticient deliverv of water
from headworks 1o outlet, the agricultural cconomist with higher farm
production and the sociologist with the extent of farmer participation
in management.

2. There are many criteria for assessing irrigation system
performince

At the risk of oversimplification it can be said that the two
most important criteria bv which the cftectiveness of an irrigation
svaetem in achieving the goals above can be judyed are high
productivity and efficicney of water supplv.  Productivity generally
means output divided bhe input, In the case of irrigation thig would
mean producticn per unit of water, thoush in actual pracrice it could
vary from svstem to svstom and be measured bv water delivered,
irrigated area, vield, Income, ete,  The measure of productivity would
be the gross value of productiong divided bv the water available at the
storage point or diversion, less the vress value of production in a
like case where na water is available.

Several other criteria can be used for judging irrigation
performance alsn, one of which is equity of water distribution.]! In

canal Irrigation, «auitv is a distant #oal primarily because of the
disadvantages sutfered by tajilenders and the disproportionate benciits
of heing Tacated at the head. A more equitable distribution could be
based on the doctrine of proportionate equality which suggests water
allocation proportionate to size and landholding., This principle is
far from equitable, however, in the sense that it reinforces the
inequality inherent in landholding patterns so that the Jandless ger
no water at all. A more equitable distribution night be based on

Ir. Chambers, Irrigation Management: Ends, Means and
Opportunities (Lucknow, India: Giri Institure of Development Studies,
19R2.)
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equal water rights for each household regardless of the size of
landholding.

p-rformance could be measured as well by the criterion of
stability whick refers to the minimization of adverse phvsical effects
such as water-logging, leaching, salinityv, erosion, etc. Promotion of
people’s w ll=-bheing is another dimension which would depend on what
people thenselves want, but mav include provision of amenities,
improvement in nutritional status, a yroeater sense of participation
and so on. Whatever is accepted as a medasure ol performance, the
potential for improvement of oxisting and planned rrrigation systems
mav b enhanced through improved cost recovery and by greater farmer
participation in management, towever, before examining specitic
aspects of these propositions, the next section reviews: the theory
of mirginal cost pricing and rhe ditticultics inherent in its
application to irrivation water: management of irrigation: and, the
role of farmer participacion.

B. There are Practical Ditficulties in Applying Marginal Cost Pricing

to the Case of Irrigvation Water

1. The market for irrivation water is complicated

In this section, we consider the basis in economic theory of
marginal cost pricing and demonstrate the practical difficulties
involved in applving this to irrigation because of the peculiar nature
of the market for water which is more compiicated than that for
other commodities. Characreristice such as time, quality, location
and securitv of supplv generate vatrious ili-specified markets for
water. Thus, water characteristics in June are different than those
in Julv and storage is generallv impossible. Saline water has a
JiTroront value to a farmer than fresh water. Water a* the head of
one svatem is ni no use to farmers at the tail and the technical
possibilities for cross—svstem transfers or even transfers within a
svstem are auite limited. Securitv of delivery abviously affects the

value of water. Farmers often link all their irrigations, sit.ceingthe

value of a secure oarly season supply is of fset it there s
anticipated insecurity in  later season deliveries.

2. Feonomic and tinancial nrices tor irrigation water often

diverge

tnderstanding the market for irrigacion w-ter
necessitater making the distinction Letween economic and market
prices. Fcononric prices represent real or apportvnity costs whereas
prevailing market prices are atten distorted, mainiv by government
{pterference in pursuit of other obijectives. The effects of this
distinction upon irrigation can be iltustrated with a tvpical
gituation relating to canal maintenance.  Government mav o increase the
cost of unskilled labor for perfectly Jegitimate reasons by enacting
minimum wage legislation and thus increasing the financial or money
cost of, sav, desilting canals. The real or opportunity cost to the
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o Markets don“t work to provide public goods (those to which
public access cannot be denied and where public consumption
does not deplete the benefits):

c Markets vield undesirable results in terms of alternative
obhiectives: and

o) There arce lags in oadiustments.

Clearly, the peculiarities of the market for irrigation water makes
the setting of "appropriate" water rates a particularly difficult task
cince conventional theorv only has limited applicability. This makes
it even kFardor to cstablish workable connections between water
charyes, cost recovery for improved 0 and M and irrigation

performance The problems are compounded by the fact thar other
saocial and political considerations also enter fnto the pricing of

irrigation water.

4, The manv social/political dimensions associated witli
irripation water of ten make specific pricing policies
difficalt to apply

Charging for water is a highly political matter because
of its characteristics as a public good. In tact, in some countries
water charges are illegal. At the least, as Hotes suggests,
irrigation charges are controversial--more so than other government
charges such as electric power and municipal water supplies. !  1In
democratic conntrics the problem is one of implementing a particular
policv given the spectrmn of Interest froups.

nn the social side, the question of equitv arises especially with
respect to the justice of charging low income farmers. Fven though
there mav be definite benefits to farmers as a result of irrigation,
their total incomes are often verv low.  For example, Tavlior found it
difficult to recommend hivher charges in the irrigated areas of the
Pekalen Sampean Project in BEast Java gpiven that annual agricultural
incomes wore ahout $2002  The question tnen becomes one of the
reasonahiencss of charging a subsistence farmer. The issue aiso
involves the instice of perning all tarmers, rich and poor alike, pay
the same rates. Additionallv, various other scctors and groups such
as the food-consuming public, the government, and agriculture-related
industries mav also henefit indirectly from irrigation so that it may
not bhe just for farmers to shoulder the entire hurden of paying for

'Hotes, The Exprrience of the World Bank.

2p.C. Tavlor, “Financing Irrigation Scrvices in the Pekalen
Sampean Irrigation Project, East Java, Indonesia,'" in Irrigation
Policy and Managemcnt in Southeast Asia (Los Banos, Philippines:
IRRI, 1978), pp. 111-122,
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irrigation. These issues will be taken into consideration during our
study.

C. Irrigation'Water Management Needs to be Improved

1. The principal goal of irrigation water management is to

optimize crop production via efficient water delivery

The fundamental goal of an irrigation warer management system
is the appronriate and timely deliverv of water in the proper
quantities to tarmer fields in order to maximize protitable crop
production.

2. Irrigation witer maragement encompassvs all O and M
activities

Water management encompasses all the activities associated
with 0 and M. Operation involves the allocation and delivery of water
supplies, management of storage facilities and handling of drainage
runoff. Reduction of water losses and prevention of waterlogging and
salinitv problems are also fmportant aspects of operation.

Maintenance involves upkeep and repair of irrigation and drainage

structurcs——-embankments, dams, outlets, elc.

The varieties of specifie management tasks associated with surface
water irrigation include upstream watershed management for crosion
control and sedimentation reduction, dam and reservoir management,
ipstream transport management and maintenance of rhte phvsical
structure af the irrigation network for minimal water loss and
increased water—-rse efiiciency.  Upstream headwater management is a
highlv rechnical task, frequent 1y the responsibility of the state
through an irrigation or agriculture department. At the local level,
however, it is possible to find some degree of farmer participation in
the management process.  The organizational structure at the local
lovel may vary from direct state management Lo joint state and water
user association management or state coordination of traditional
village organizations.

As was discussed in Chapter TI, inadequate 0 and M is a serious
and growing problem that directly effects the productivity of
agriculture, raises the cost of irrigation and has indirect effects on
the rest of the economv. lUncertainty and inadequacy of water supplies
stemming from poor O and M impacts negatively upon agriculture by
causing reduction in crop area, lower yields, shift to lower valued
crops and lower jnvestment in inputs, Irrigation costs are raised in
the "ong run it 0 and M neglect results in the need for major
investment ia rebabilitation or canses canal or dam failure. The
effects upon the rest of the economy include the losses from lowered
agricultural productivity and the possibly high cost nf
rehabilitation.
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because it is a vehicle that can be harnessed to reduce costs.
Alternatively, it may be bad bhecause it brings too many fingers into a
pie. Analvtically, it is more uscful to distinguish hetween passive
and active participatio... The literature is generally biased in the
activist direction but passive participation may be just as valuable.

Passive participation involves at least the three elements of
information, consent and compliance.  Thus, farmers can be described
as participants if thev know what is going on Iin the irrigation
gystem, if thev consent to its operation without obstructing it and if
they comply with repulations imposed on them. This level of
participation is rarelv taken seriously yet it is critical to the
proper functioning of irrigation svstems. An empirical question that
ariases is to examine the wavs in which passive participation is either
fostered nr discouraged.

Active participation, on the other hand, is more complex. Indeed,
it is more of o catch-alt phrase than an operational concept, as

such. Nonetheless, it is a usetul reference point around which to
focus data collection and analveis. At least five aspects of the
notion could be identified and observed in the field: the locus of
participation: gqualitv »f parvicipation: types of participants;

me thods of changing cstablished patterns; and the broader context of
participation. The locens of participation refers primarily to the
tusk at hand: participation for what? TIn irrigation, a number of
activities can be seen as potentially subject to participation:
desipn: construction: svstem scheduling (water delivery, shut-downs,
and so on): water distribution (including rotation and
farmer—to-farmer distribution): maintenance; management (setting
regulations, coordinating activities, and so on); problem solving;
svstem upgrading: and so on.

2. Active farmer participation often is ifnstitutionalized

In many countries, active farmer participation is
institutionalized and takes the form of water-user associations or
cooperatives or some other organization. In some countries, such as
Indonesia, the associations are traditionally based and highly
organized and formalized whereas, in otherc, local responsibility is
through much more informal mechanisms. One informal (though
effective) institutional structuie was described by Wade for South
Indian canal agriculture.l Where newer systems operate there may be
no existing traditional institutions which can function as a base {or
local participation in water management.

Yet the formation of formal water user associations is often
recommended 24 a means for improving management especially where
problems have arisen due to the separation betwee: water user and

IR. Wade, "The Sccial Response to Irrigation: An Indian Case
Study," Journal of Development Studies, XVI (1) (1979): pp. 3-26.
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water authority.! Both groups are necessary to efficient waier
management from the perspective that farmers have a particularly good
understanding of irrigated farming needs and are not as qualified on
the technical requirements of the infrastructure upon which they
depend. Water authc-ities, on the other hand, arc more familiar with
the latter. The importance of good articulation befween the two
groups is therefore essential for effective management. The
organization of groups of water us~rs into formal .:sociations is
viewed as a means for enhancing farmer agency linkage. The issues set
forth in Chapter TV ace intended to shed some light on the
effectivoness of various forms of farmer participation on improved
cost recoveryv and management.

1g.u, Coward, Jr. ed., Irrigation and Agricultural Development
in Asia (Ithaca: Cornell University Press, 1980), p. 221-222.
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Iv. ISSUES AND ANALYSIS

There are a multitude of issuc related to the pricing and
management of irrigatior. water that deserve examination ang would
yield unseful information. However, given the constraints of time and
resource availability the team has selected for study six issues that
are likelv to be the moot effective in accomplishing the ohjectives
set “orth in Chapter I. These issues are focused on the themes of
cost recoverv and local farmer parcicipation.

Fmphasis is placed on recovery of recurrent rather than fixed
costs. Vhile nlanners would like rto recover rixed costs as well, this
Is generallv regarded as unlike 1y in the near future. In economic
terms, fixed cosis are sunk costs anvway and from the point of view of
improved manarement of existing projects, recoverv of recurrent costs
is mnre relevant, Similarly, reform of rhe management of irrigation
proiects could he at anv level of rthe ircigation burcaucracy and a
complete analvsis would necessitate examination of a wide range of
possibilities. This ig precluded by the Lime and resource constraints
of this scudv. Thus, farner participation will he the focus of
attention. This emphasis is not misplaced, however, given the current
interest in involving farmers and tocal communities to improve
irrieation 0 and M.

The six issues being examined in this study are:

1. To what extent is cost recovery through direct monetary
charges a feasible goal in irrigation schenes?

2. Do increased farmer participation and control contribute to
improved cost recoverv? o
3. To what depree does improved cost recoveryv depend upon

reliability of water supply?

4. Do increases in the cost of water lead to more efficient
water use?

5. Are increased water charges a necessary and sufficient
condition for improved O and M? and

6. Do institutional arrangements whereby farmers participate in
and control ircigation svstems improve 0 and M?

In the next sections the above issues are divided into two groups,
one partaining primarilv to pricing and the other to management. Each
issue is then discussed at greater length, This is followed by a
discussion of the tvpes of evidence that will be required to help
resolve each issue and the procedures to be followed in obtaining such
information.

17
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A. U?icing Tssues

1. To what extent is cost recovery through direct monetary
charges a feasible goal in irrigation schemes?

a. Discussion

A varicerv of direct and indirect means exist for
recovering the costs of irvigation. DMrect recovery of costs may be
through annual or seasonal water charges for irrigation services.
Thev may be hased on measuced volume of water, charges per share of
the stream ar canal flow, per cach irripgation and per acre irrigated.
Such crarges are usuallv made only for reimbursement of recurrent
costs, although somet imes capital cost recovery is also an objective.
Another direct charge sometimes used is the betterment levv, a
tax on the capital increase in the land value resulting from
irrigation. Betterment levies are generally applied to capital
recoverv. Indirect cost recovery methods also may be used. The most
common is a sales tax on crop outputs marketed or on inputs purchased
such as fertilizers.

Which of the available cost recovery methods is used will depend
on the value ot water, dependability of supply, ability to control the
flow, traditional land ownership patterns, cropping patterns, types of
0 and M problems, government pricing policies for agriculture,
eve. In this studv, direct charges as a means for meeting recurrent
cost needs will bhe emphasized.

The accumulated evidence on the efficacy of cost recovery through
direct monetarv charges is aot uniformly reassuring. I[rrigation
authorities encounter difficulties in determining the proper bases and
amounts of the charges given farmer capacity to pay and recurrent cost
requirements. Thev also encounter prohlems with collection. Although
there is considerable variation in collection rates they generally
tend to he iow in most countries. Certainly the World Bank”s
experience with cost recovery has followed the general pattern. Since
1971, the Bank”s policvy has been to recover completely at least
operaticnal and maintenance costs from its agricultural projects
(whi:h include irrigation).! A 1984 veview of Bank-financed projects
showed that in at least two—thirds of the cases where there were
convenants requiring O and M costs to be recovered from beneficiaries
the goal was not achieved.

lworld Bank, Operational Policy Mamorandum No. 261 (Washington,
D.C.: World Bank, 1971).
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In a 1981 report Eottrall supgests that low rates and low
collection are svwptomatic of the general problems with irrigation
management svstems. | Further, he cites four examples which suggest
that the iover the charge the higher the rate of default, as shown in
Table 1. On the other hand, there are proiccts such as Arca 4 in the
Table (o thinlv disenised Taiwan case) which have a recovery ratoe
approaching 100 percent,  Some of the sucecess in this case may bhe due
to the decentratized rarmer-controllod irrigation associations that
have the responsibility tor collection—--an issue that will be
discussed separately as lssue 2 helow.

A Tarve number of factors combine to make it difficult to achieve
cost recoveirv goals (hiourh direct charyes. In addition to the
difficulti~ involved in determining the proper measures of assessment
and levels of charves are factors such as the unreliability of water
sunply, farmer ability to pav and variations in the ability to pay
resulting from variations in crop returns. Although it is penerally
believed that irrivation stahilizes vields, there is some cvidence for
irrigated rice that atsalute variancoe in vield increases with
irrigation. Relative variabdility mav aloo increase 1f more intensive
agriculture and fewer varictics rosult in increased crop losses due to
pest and disecase attack. It crop prices do not rise to compensate for
the loss in vield, farmer incomes and their capacityv to pay irrigation
charges are seriouslv affected. Reliability of water supply also
effects farmer abilit to pav through its impact upon the aggregate
volume nf cron production. The question of reliability and cost
recoverv is important enourh to merit separate consideration wnd is
discussed at preater lensth as Tssue 4

4

b. Evidence sought

In examining this issue examples of irrigation sites
exhibiting hipgi, cnd low cost recovery patterns will be identified and
analyzed. Alternatively, a site that demonstrated changes in cost
recoverv patterns over time would serve the same purpose. 1f both
types of exampies are availahle thev mav be used together.

The scneral data required for beckground purposes for all sites
selected is the following:

o Types and bases of water charges;
o levels of water charges:
o Cost recovery history (i.e. the proportion of recurront cost

recovered over time):

TA. Bottrall, Comparative Studv of the Management and
Organization of Trrigation Projects, World Bank Staff Working Paper
#458 (Washington, D.C: World Bank, 1981).
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IRRIGATION PRICING AND MANAGEMENT

Tsble 1: Water Rate levels and Recovery Charges for Four Areas

Average Water

Charge/ha Recovery
S /3
Area 1 7.50 60-70
Area 2 4 48
Area 3 14.50a NAD
Area 4 87 97.8

aThis represents a land tax rather than a water charge.
bya = Not available.

Source: A. Bottrall. Comparative Study of the Management and
Organization of Irrigation Projects, World Bank Staff Working
Paper 458.
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[0}

Level of farmer incomes: and

Size of farmer landholdings.

In making tne comparisnn hetween high and low cost recovery
sites/periods to determine the fnrilitntinﬂ/constraininu factors, the
followineg and similar auestions will he asked:

(8]

Is there a4 relation hetwoen local agricultural production
patterns and cast recovery? A related auection is the
trend/levels of farmer incomes over the reloevant

period/sitvs-

What are the rate collection mechanisms? How is rate
collection eniorced?

What are the penalties involved iu nonpavment of rates? What
are the benctfits to farmers of making pavmentg?

What is the cventunl disposition of the rates collected?
Where do the tunds v (1.6, to the irrigation agency or into
general revenues)?

Are the funds manayed well?
What proportion of the funds arwv applied to O and M?

Are there mechanisms to prevent erosion of financial
resources (e.gq., indexing, pavment in kind, etc.)?

Why are farmers willineg/unwilling to pav water charges--as
stated bv themselves?

Are there social/institutional barriers to water charges
(e.gr., customs, religion, political factors, etc.)? Are
there social’/inetitutional factors that promote rate
collection (e.z,, political coercion, clearlv established
water righte | ote,)?

Are there unique factors that account for the particular
success/failure in cost recoverv at the particular
site/period?

Do increased farmer participation and control contribute

to improved cost recoverv?

a. Discussion

While it is yenerallv believed that increased farmer

participation is highly correlated with additional mobilization of
local economic and non-economic resources tor irrfgation, the exact
relation between cost recoverv and local participation is not clear.
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o Is farmer participation formal or nonformal? Is
participation active or passive?  (active participation would
be the more interesting case.)

0 What is the rate of farmer participation in (1)
decision-makineg and/or (ii) active involvement in irrigation
0 and M as evidenced by personal contributions of time, labor
and funds?

o What «ind of organizational structure (if anv) exists to

facilitate farmer participation?
o What is the nature of the leadership?

o) What is the extent of farmer control in relation to the
irrigation bareaucracy?

rinally, it would bhe important to raise questions pertaining
directlv to the relatinn hetween farmer participation and cost
recove(,. The followiny questions will bhe asked:

0 If cost recoverv is improved with increased farmer
participation, which aspects contributed to the result?

o If farmer participation was increased and cost recovery did
not improve, what are the reasons tor this?

o Noes increased farmer participation in decision-making
result in more '"realistic" charges (¢.0., in terms of
capacitv to pav and ir taking account ot "bad" vear
continpencies)? Do better price policics result?

o Is farmer willineness to pav atfected in anv wav by increased
participation and control (i.e., is there an attitudinal
change)?

o] Noes participation improve reliability of water supply and
does this have a positive affect on farmer willingness to
pay water charves?

3. To what degree dees improved cost recovery depend upon
Feliability of water supplv?

a. Piiigfsinn
A major contention of this study is that ecost recovery
from irrivation will remain an intractable problem as long as
authorities fall to provide = reliable water supply. Reliability can
be defined from the vicwpoint of an irrigation tarmer as Lhe degree to
which he/she can depend upon a svstem to deliver the design amount of
frrigation water to the field in predictable auantities at the
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o} Were there are other identifiable factors unrelated to
improved reliability that mav have eftcected cost recovery?
If so, what is the impertance of these factors relative to
reliability in promoting cost recoverv?

Tt mav be possible also to anproach this issue from the
perspective of low cost recoverv/low reliability svstems and examine
the factors involved. Some insivht covld therebv be obtained on the
problems that veouire sojation {f svstems are Lo be made wmor~ reliable
and cost efrective., The pertrinent questions are the tollowing:

o Does corruption »xist? (1 it does, what forms does iv take
and how does this impact upon available revenue for 0 and M,
management of the svstem, design allocation of water,
delivery of water to the user, etce.?

o] What is the role of underpricing water In increasing
uncertainty and making farmers reluctant to invest in (i)
agricultural impr.vements and ({i) ir-igation svstem 0 and
M (as evidenred bv reluctance to pav water charges, volunteer
labor, cteco)?

o Is the irrigation institutional structure so removed from
the uscer that inapprepriate water allocation and management

nolicies have been instituted?

B. Management [ssues

1. Do increases in the cost of water lead to more efficient
water use”?

a. Fiscussinn

v

It 1s plausible to expect that as water prices increase
it becomes more ratinnal to increase physical efficiency by selecting
and adonting improved methods of controlling, measuring and applying
watcr., It fallows that it should be possible to design systems of
pricing and revalations thar will promote efticient use. However, as
Neghassi and Seagraves suggost, since the vialue of water is often low
there is little cconomic incentive to improve phvsical etficiency.l
Hence, a clear relationship betwoen the price of water and efficiency
of its use cannot be casilv established.  Other factors such as
dependabilitv of supplies, svstems of deliverv and flow regulations
effect efficiencv and ohscure pure price incentives.

TH.B. Neghassi and J.A. Seagraves, "Efficlency in the Use of
Water for lrrivation: The Role of Prices and Regulations,'" in Natural
Resources Forum. Vol. 3. (Boston: D. Reidel, 1978), pp. 53~72.
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0 Can farmer use of irrigation water be manipulated by water
charges (i.e., to what extent do prices act as incentives)?

o} How reliable is the irrigation svstem?

0 Do higher charvges provide greater incentives for farmer
concern with repair and maintenance? TIs this concern acted
upon?

2. Are increased water charpes a ncecessary and sufficient

condi oion Tor dmproved O and M?

Q. Discussion

Undoubtediv, lack of financial resources is an important
element that causes neplect of 0 and M in many countries. A
US Government Accountinc O7tice studv of AID-Tinanced irrigation
projects in tour Asian countries tound that each ceuntry deferred
maintenance until svstems had deteriorated to the point of requiring
major rehabilitation.!  The studv concluded that the primary reason
for the failure was inadequate funding of O and M on a regular basis.
Following diapnoses similar to this it is widelv believed that "poor
cost recovery discipline” has predictable results:  'poor O and M,
poor project performance and continuing deterioration of the system.”z
All this is plausible but unproven. Indeed this deterministic thesis
is misleadineg because it implies that there is an automatic process of
jmprovement once farmers pav for water, and presumablv the more they
pay the more rapid and complete the improved performance. This
ismores the other wavs in which the monev might be speut and all the
ather causes af inefficiency that might remain atter removal of the 0O

and M funding problems.

part of the explanatinn for the gap between planners” predictions
of irrigation porformance and the field reality is that the details of
0 and M are not well specified beforehand.  During the planning stages
not enough detailed work is undertaken to outline the needs, resources
necessarv and the procedures to be followed. Furthermore, che variety
of canses for nevleet and disrepair in irrigation are not wel l-known
nor is there a clear picture of the relative contribution of each.
Neither is it alwavs the case that it tarmers pay, the funds will oe
made available for 0 and M. For example, Tavlor found that in the
Pekalen Sampean Project in East Java, farmers were paying much more

]Trriﬂntion Assistance to Developing Countries Should Require
Stronger Commitments to Operation and Maintenance (Washington, DC:
U.S. General Accounting Office, 1987).

2otes, The Fzperience of the World Bank.
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than was being used for 0 and M.! Even if adequate funds are
avallable from water charges there is no pguarantee that they will be
well managed or judiciously used for improved 0 and M. In fact, there
is little reliable data on the accounting aspects of irrigation
management.

Physical or technical problems dne to inappropriate design or poor
construction standards mav be significant 25 well. There is evidence
too that irrigation mandgers hav: insufficient appreciation of
changing agricultural needs s new agronomic technologies develop.

For example, managers mav be reluctant to change age-old canal
rotation vatterns or the timing of closure for annual maintenance even
though this weuld be beneficial for improved crop production. This
discussion supests a4 variety of questions that may be usefully raised
hy the team.

h. Fvidence sought

I'n order to test this proposition, comparisons will have
to made made on either a longitudinal or cross-sectional basis. The
first step will he to identifv those projects where, (i) water
charges were increased within a time period that allows for changes in
0 and M to have been implemented, or (i1) projects with comparable
water charges with differing levels of 0 and M, (iii) a project
where charges were increased and a comparable one where they were not,
or (iv) projects with water charges (and/or with water charge
increases) and projects with no water charges at all.  There will have
to b a standard by which to judee "improved'" O and M. One measure
coul i be the roliability and timeliness of water supplv as judpged by
the users. An indircet measure of the reliability of supply would be
increasing or maintaining levels of production with the assumption
that there were no other intervening variaples (other than lack or
irrigation) that had a negative impact on production. More
gpecificallv, direct indications of improvements in O and M would
require data on the following:

o) levels of spending on 0 and M;
0 General condition of the physical structure;
o} Farmer opinion on system reliability (efficiency of water

delivery): and

o Farmer satisfaction with allocation of water.

In.c. Tavior, "Financing Trrigation Services in the Pekalen
Sampean Irrigation Project, East Java, Indonesia," Irrigation Policy
and Management in Southecast Asia (Los Banos, Philippines: 1RRIL,
1978), pp. 111-112.
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Ry the same token, indirect indicators of improvea 0 and M would be
factors relating to the achieved benefits of irrigation, namely:

o Increases in agricuitural production and productivity:
0 Increases in farmer incomes: and
0 Tncreases in farwer adoption of new techniques.

The next step would be to seek data responsive to the following
types of questions:

o] What is the level of spending per hectare on 0 and M within
the arca covered bv the project?

o What is the estimated spending requirement for good 0O and M?

o] What proportion of recurrent costs are met by (i) direct
user charges and (ii) from other sources?

0] Who is responsible for what aspects of 0 and M 2nd with what
success?

o What are past/current perceptions of levels of 0 and M anong
farmers, irrigation authorities, operators and from the
observation of the present field team?

o} If 0 and M is considered inadequate what are the factors
responsible--deficient design, inadequate technical support,
inefficient management, lack or mismanagement of funds, etc.?
To what extent does each factor contribute to the overall
deficiencies?

ol If 0 and M is considered adequate or good what are the
factors responsible?

3. Do institutional arrangements whereby farmers participate in
and control irrigation svstems improve 0 and M?

a. Discussion

Tt is widely believed that if farmers are made
responsible for management of irrigation systems they would run
them effectively because, as the potential beneficiaries, they would
have a direct material interest in doing so. Levine and Hart suggest
that longer term mohilization of local resources for improved
irrigation 0 and M "can occur only through the cooperation and
voluntarv participation of the farmers.'"! Thev argue, in eddition,

.

that appropriate incentives will be required i promcte

llevine and Hart, "Mobilizing lLocal Resources," p. 5.
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participation. Additionally, irrigation department attitudes policies
and practices will have to change.

The expected benefits from increased farmer participation include
increased capacity to mobhilize both economic and noneconomic resources
(e.sz., volunta-v lahor) that can be applied to improved 0 and M,
inproved aijudication of water rights and conflicts, more satisfactory
water allocation and so on. At the verv least, tarmer participation
i3 necessary to ensure burveaucratic accountnbiliLy.l While it is
generallv a-cepted that increased farmer responsibility in local
irrgation manarement has substantial potential for improving 0O and M,
the great varietv in lcevels of performance of farmer organizations
suggests that the issue is far from being resolved.

Before considering the record on this issue it is useful to
oxamine the varietv of institutional arrangements wherebv farmers
participate in management of irrigation svstems. Forms of
paticipation varv from the reiativelv informal and loose collective
organizations in Wade s South Indian case stuay to the much more
complex and formal organizations that exist, for example, in Janan,
Taiwan and Indonesia.” The Indian irrigation committees studied by
Wade have no written constitutions or differentiation of roles within
the committee (except for account-keeping) and completely undefined
procedures for being accountable to the hody of irrigators they serve.
This contrasts strikinglv with the subaks of Bali each of which has a
written constitution and a council that sets policy and elects
officials. 1a .Japan and Taiwan the water user associations are
similarly highlv institutionalized and have a '"rational-legal'
organizational form.

As might be expected, farmer organizations have met with varying
success in improving irrigation efficiencv. Llevine cites the case of
the Tou Liu svstem in Taiwan where water use efficiency (as measured
by deliverv of proportion of crop water requirement) is sver 90
percent--a higher rate than obtained even in other Taiwar-se systems
(60 percent).3 Tt also contrasts sharply with the efficiency rates of
25 percent in the Phillippines and 40 percent in Malaysia.4 He
attributes this success to the human factor, namely, "A very high

IR.K. Patil, "Farmers® Organisations for Efficient Water Use in
Irrigated Agricu'ture,'" WAMANA (Quarterly Newsletter on Water
Management, Bangalore, India), T (4), (October 1681), p.l10.

2Wadz, "The Social Response to Trrigation."

e, Loevine, "The Relationship of Design, Operation, and
Management," in E. V. Coward, .Jr. ed., Irrigation and Agricultural
Development in Asia (Tthaca: Cornell Universicy Press, 1980),
po. 51-62.

41bid, pp. S3-54.
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degree of farmer cooperation, reflected in the joint hiring of common
irrigators to whom complete responsibility for water management is
delegated...."l Other conditions that facilitated the success were
political commitment, financial resources and scarcity of water supply
but Levine maintains that the relationships among farmers and between
farmers and the system are the critical elements.

In an example from a surface irrigation project in the Indian
state of Guiarat, Javaraman describes a case of successful operation
managed hv village level management commitees.? Through seven—-member
representative committeecs, farmers at the village level are entirely
responsible for field channel maintenance and operation of a
rotational svstem that assures water distribution over 2,000 ha of
land. The farmers provide voluntary labor to weed and repair water
channels and those who cannot do so are charged a small fee in lieu of
their contribution. The system has functioned successfully for the
past fifteen vears. Critical to farmer success were the scarcity of
water and the cstablishment of rights that ensured water availability
during the kharif irrigatina season--a process in which the farmers
participateghthrough village representatives. Additional factors were
organizing on a village basis and the limited functions the committees
were expected to perform--channel maintenance and liaison with the
irrigation bureaucracy.

In general, one of the most important factors cited in the
literature as essential tc the success of farmer participation is the
reliabititv of water supply. On the other hand, organization of user
associations is suggested by Gnstatson and Reidinger as a means of
solving the problem of lack of reliability in water supply.3 veeman
also suggests that the lack of institutions for repgulating water
rights is frequentlv responsible for the unreliability of water
supplv.4 Tt is possible that farmer participation and reliability of
water supply are mutuallv reinforcing factors that together contribute
to improved 0O and M. Given the diversity of results obtained by user
associations it would be helpful to identify the processes critical
to success,

1Levine, pp. 55-56.

2 . . C o
T. K. Jayaraman, 'Farmers' Organisations in Surface

Irrigation Projects: Two Empirical Studies for Gujarat,"
Political Weeklv, XVI (89) 1981: pp. AB9-A98.

Fconomic and

3E.W. Gustafson and R.B. Reidinger, "Delivery of Canal Water in
North India and West Pakistan,'" Economic and Political Weekly, VI (52)
1971, pp. 157-162.

4,3, Veeman, '"Water Policy and Water Institutions in Northern
India: The Case of Groundwater Rights," Natural Resources Journal,
VIII (3), pp. 569-588.
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b. Fvidence sought

Here the comparison will have to be based either (i) on
sites where changes in levels of farmer participation have occurred
and/or (ii) sites that have farme: participation and control and those
that do not. 1In establishing a judament about "improved" 0 and M, the
same kind of data would he required as was specified in Issue 2
above: 0O and M spendine Fevels, physical condition of structures,
system reliability, and allocation of water.  The indirect indicators
of improved O and M will also be the same in terms of increased
nroduction and productivity, incomes and adoption of new technologies.

In addition, information will he ohtained on the institutional
arraagements themselves by asking the tollowing qu--tions:

0 Is the institutional structuro formal ‘'nonformal?

0 What is the strength of the institutional structure (as
measurced bv continuitv, ability to key fees, regularity of
meetings, ete.)?

o) What is the level of participation (as measured by number and
percent of wdater users involved)?

o What is the quality of participation (as measured by farmer
ability to share in decision-making)?

o What is the quality of the leadership?

o] What responsibilitv doeg the f-rae. ursanization have in
irrigation administration?

o What authority does the farmer organization have in
administration and what is the extent of the authority
relative to the rest of the administration?

In order to examine the causal connections between farmer
institutions and improved 0 and M the important questions are the
following:

o What is the relation between the 2stablishment/existence of
an institutional structure (user 'rganization) that allows
farmer participation and control snd:

- Institutional ability to raise revenues for 0 and M: and

- Institutional abilitv to motivate farmers to volunteer
labor for 0 and M?

o Does the establishment/existence of the user organization
promote a greater local consciousness of the need for better
0 &nd M and what 1is the user”s role in achieving this?
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o Does the establishment/existence of the user organization
result in:

- Improved water allocation; and

-— Improved accountabilitv of operators (and other
of ficials) so that irrissation becomes more reliable?

C. Sources of Intormation

The sources of information for examining all the issues discussed
above are similar though it may he necessary {rom time cto time to
consult some special sources for a particular issue. This will be
determined ax tho need arises. In part, we will rely heavilv on
scecondarv sources such as those lioted in Annex ? of this report.

The list will be exnanded as additional secondarv material s
consulted.

In the field visits, we will relv heavilv on interviews and
discussions with appropriate people.  These include government
officials such as those in Ministries or Departments of Agriculture
and/or Irrigation, and/or water management, cotc.:; irrigation officials
such as enpineers, operators, etceo: and finallv, but perhaps most
important, with farmers who are uscrs of the irrigation,

Since there is not sufficient time to conduct comprehensive
surveys, it will bhe important to identify "kev'" people, as for
example, leaders of water-user ascsociations, or a system chief
engincer. As a control, it will also be necessary to speak to others
such as a4 few irrigation users selected at random or the average water
association member. Another useful device would be to meet iIn
conference with irrigation researchers (academic and non-academic) and
practitioners to discuss the issues. This would be a fast and
efficient wav of sharing information and ideas. Finally, there will
be reliance upon the team members” personal observations of irrigation
proiects.
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process of {dentifving the apprepriate person in Manila at one of the
following institutions: the Asian Institute of Management, the
Institute of Philippine Culture or the National lrrigation
Administration (NIA).

The team”™s schedule is as follows:

o) March 18-20, 1985: Washington, DC;:

o} March 20-April 3, 1985: Peru;

o April 7-17, 1985: Dominican Republic;

o} April 11-21, 1985: Philippines (Dr. Peabody); and

o April 18, 1985: Washington, DC (Dr. Peabody arrives April
22).

2. Team Visit Schedules
a. Peru

Peru offers a range of irrigation sites in its many
valleys. There are a varietv of management systems and diverse
problems including different values for water and charging mechanisms
that should vield useful information. An extensive body of literature
already exists on Peru’s irrigation that will be helpful for
background material,

The schedule in Peru is as follows:

o} March 21-22, Lima: Visit AID, DGASI, IN1PA, INAI, Plan
Rehatic and maybe ONERN. Prior to the visit, we will try to
secure the collaboration of one of these agencles with our
study.:

o March 23-25, Cajamarca: Barbara Lvnch will meet the team at
airport in Cajamarca and take them to Plan MERIS office for
conversation with Pepe Hermosa and/or Ing Zepota;

b

- March 23: Visit several dirrigation schemes near
Caiamarga. If there is a reasonable place to stay in
San Marcos go there for two nights--otherwise stay in
Cajamarca and go carly on Sundav to see the Plan MERIS
project at San Marcos: and

-~ March 29: Visit irrigation schemes at Jequetepeque,
Lambaveaue and Chiclavo:

0 March 26-28, Piura (San Lorenzo): Visit persons who
understand the water svystems, problems, charges, local
commi ssions and committees;

38

Devres



o March ?29-31, Tacna: Visit persons who understand the water
svstemrs, problems, charges, local commissions and committees
in Tacna, Moqueaua and Majes (near Arequipa): and

o] April 1-7%, Canete and Lima:  Visit Canete and return to Lima
to secure answers to anv questions that remain. Begin
write-up.,

b. Dominicar, Renuhlic

In the Dominican Pepublic there is a long-standing
Irrigation tradition, 4 bureauceratiec entity the Insti*uto de Recursos
Hidrolicos (INDHR1) with overall responsibility for irripation and
decentralized irrivation districts that the government would like to
make self-surficient,  The government also has a cost recovery
policv. Towever, reecentlvy problems have arisen with pavment rates and
wide water manavement.  These factors will offer uscful insights for
this study.

Puring the period hetween April /=17, some time will be spent at
INDHRT followed hy site visits to:

0 Yaaue del Norte: VWhere there are construction and water
management problems:

0 Sabarcta:  Where USAID is about to implement a water
management project

o Yuna-Camir: Which has a good water collection record and a
relativelv high standard of living: and

0 Azna: Which is a new agrarian reform area.
C. Philippines

The Philippines was selected for field study because of
the wealth of its experience with farmer participacion and user
assonciations. Farmer ecollective behavior is well-documented here and
continuing research v an important part of the work of the National
Trrigation Administratinn.

The procedure in the Philippines will be for Di. Peabody to work
with an economist current v envagved in irrigation research at one of
the fnstitutes in Manila., In Manila, the base of operations will be
at the NTA and from there field visits will be made to irrigation
sites in the Bicol Basin. Manv sites are available within 100 miles
of the citv.,
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ANNEX 1

Proposed Work Tmplementation Plan

1. PRE-FIELD VISIT WASHINGTON MEETING (MARCH 18-20, 1985)

A. Purpose

1. NDevelop written plan for field work at case study sites

2, Develop written plan to prepare Final Report
3. Devres travel briefing
4, Update and incorporate additional material in annotated

bibltiographv

. Moot with AID/Washington and review field work and final
report nlans

R Procedures

1. Tasks for joint action by Teams 1 (Indonesia, India and
Morocco) and 2 (Peru, Nominican Republic and the
Philippines)

a. Develop outline for Final Report:

QD) Objectives:

(2) Analysis of case studv areas;
(3) Conclusions and recommendations;
(4 Annexes: In-depth report of case studies

from: Peru, Dominican Republic, Philippines,
Morocca, India and Indonesia: and

(5) Annotated bibliography.
b.:  Develop schedule tor completicn of Final Report

) Sehedule for completion of field studies (by
April 17, 1985):

(2) Schedule for completion of case study rcports;
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3) Develop agenda for meeting in Washington to
discuss results of field trips (April 18-30,
1985) : and '

) Assign writing tasks to Team members including
deadlines for completicn (due: June 3, 1985
at Devres for anput and editing).

2. Tasks for individual action bv each of Teams 1 and 2
a. Develop plan for field work;
b, Develop detailed outline for case studies;
C. Assipgn individual writing tasks and deadlines for

field reports:
3. Devres travel briefing-~-Devres staff
Outputs
1. OQutline for Final Report
2. Two field work implementation plans

3. Both Teams briefed for travel

II. FIELD VISITS (MARCH 21-APRIL 17, 1985)

A.

Purpoese

!. Complete case studies through field visits--to six
countries specitied in Section B ahove

2. Write report for each case study
Procedures
(For Teams ! and 2:)

1. Visits to sites on itinerary--details provided in
Chapter V of this report

2. Interviews, document collection, note-taking and team
discussinns

3. Beein writing case study reports

Output--six sets of detailed field notes and case study draft

reports.
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ITI. POST-FIELD VISIT WASHINGTON MEETING (APRIL 18-3C, 1985)

A. Purpose
1. Complete case studv roports
2. Discuss conclusiros and analysis for Final Report
3. Devres travel debriefing
B. Frocedures
l. Finish writing case study reports—--due: May 13, 1985 at

Devres for input and edit

2. Develop outline for conclusions and analysis for Final
Report
3. Assign writing tasks and deadlines for completion of

Draft Final Report (due: June 3, 1985 at Devres for
input and edit)

a. Fxecutive Summarv--Principal Investigator
h. Objectives—~revised from Preliminary Renort
c. Annotated bibliograpbhv--revised from Preliminary
Report
d. Analysis--to be written
e. .Conclusions and recommendations—-to be written
4, Travel debriefing hy Devres staff

C. Qutputs

1. Final case studv reports draft ready for inclusion as
Annexes in Final Reporl

2. Written task assignments and deadlines for completion of
all sections of Final Report (due: June 3, 1985 at
Devres for input and edit)

1V. FINAI REPORT PRODUCTION AT DEVRES (JUNE 3-28, 1985)

V. SUBMISSTON TO AID ON JUNE 30, 1985 DRAFT OF FINAL REPORT

Devre
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VI. REVISION OF FINAL REPORT AND AID SEMINAR

A. Receive AID Comments and Revise Draft Within 30 Days in
Consultation with Principal Investigator, Dr. Tan Carruthers

B. Submit Final Report to AID

C. Dr. Carruthers, Principal Investigator Prepares and Presents
ATD Semina ’ :
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