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Dear Joan:
 

Devres is pleased to submit the enclosed three copies of the
 

Preliminary Report on Irrigation Pricing and Management. As discussed
 

at the meetings in December, we have defined six is-ies specified as
 

questions in lieu of hypotheses. The issues are focused on recovery
 

of recurrent costs and on increased farmer participation to improve 

irrigation management. The current literature on each issue is 

discussed and the procedures for analyzing it are specified. Data 

sources are also noted. 

The six case study sites that have been selected for [ield work
 

are India, Indonesia, Morocco, Peru, the Dominican Republic and the 

Philippines. In response to your concerns tie substituted the 

for MexIco and added the Philippines. The workDominican Republic 

plan required by the RFP is provided in Annex I of the Report. Annex 

2 is a partially Annotated Bibliography. As we agreed over the phon. 

a couple of weeks ago a complete version of the Bibliography will- be 

included in the Final Report. 

forward to receiving your comments on the PreliminaryWe look 


Report. If you have any questions or comments, please call me. Thank
 

you for your assistance and cooperation.
 

Warm regards, 

Sincerely,
 

Rekha Mehra 

Enclo!urt.: Preliminary Report on
 

I rr Igalion PricLng .iind Man.igmet
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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 T are as follows:
 

1. 	 Purpose
 

The purpose 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 mohilizar ion of local resources 

from userE will promote irrigatiog efIficiency directly 
through improved w ter ut i li za tion, and indirectly, through 

better (pe-tot ions and Mainatenance () and W and 

o 	 Increased farmer participation in ;vsten management: There 
is a growing be liof tidat the mhilization of human resources 
in this way will impac: favorably on both O and M and cost 

rec ve rv. 

Six issues related to these objectives on the pricing and
 

management of irrigation water are specified in Chapter IV. 

2. 	 Procedu re;
 

The proced-ire for carrvi ng out the research is as follows: 
First, secondary source literature will be drawn upon as background to 
the studv. This will Oe followed by six case studies based on fiell 

visits conducted by two multidisciplinary teams. They will go to
 
irrigation project sites in Indonesia, Morocco, India, the
 

Philippines, DIominican Republ c and Peru. 

Team I which is scheduled to visit Indonesia, India and Morocco 

from March 20--April 17, 19H5, consists of: 

o 	 Dr. Ian Carruthers (Economist and Principal Investigator);
 

o 	 Dr. Dean Peterson (Engineer); aad
 

0 	 Dr. Rekha Mehra (Agricultural Economist and
 

Social/Institutional Specialist).
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Team 2 Is scheduled to visit Peru, the Dominican Republic and the
 

Philippines from March 20-April 22, 1985. Its members are:
 

o 	 Dr. N.S. Peabody (Social/Institutional Specialist);
 

o 	 Dr. A. Bishop (Envineer); 

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

o 	 Dr. A. ,V'Baron (Econosi st ) who will go to the Dominican
 

Repubi ic.
 

Dr. Peahody :s the onlv teamn memher who wi I go to the Philippines 

where be wil 1 work with, a Phil ippi.,e-hasetd economist. Detailed 
itineraries, :or in-'oon t rv travel are provided in Chapter V, and Annex 

1 is 	 a work I1a n 7or cmpelt ing the, final reprt and case studies. 

The e:erai so i';pri marily (ne vf los 1/.iu, the extensive 

literatur, i ti area and of identifving, pncints where there are gaps 
that shoal I ho. il11 .d. P;articular attent ion W 11 be vivt n in the 

procesc ,f the it rat are review to obtnlia ai: orlationn about the 

countries an! pr,,.r ,it for which field visits are planned. Based 

on thi,'; fnformaticon and thio d1,ata obt;ined during ce field visits, an 
attempt will be maIde to d(.,:f.lip genera Iizations about workable cost 

recover., and ( and N prog,r as that can bo. come inputs into the policy 

making process. Theory will be used to guide the research but the 

eniphas is will he on the empirjui l and practical. 

R. Statement of the Problem 

The importance of irri. ation it,the developing countries, the huge 

investments made hv governments and donors in developing irrigation 

capacity and its failure to, arhieve potential gains are pointed out in 

Chapter II. Irrivation availability was largely responsible for 

the "Green 1{evolution" that developed food production in many Asian 

countries. The hope that irrigation will continue to improve 

agricul]ural production remains strong as evidenced by the fact that 

estimates of irriation and other water-related investments for the 

1980s rang e between S5(1 billion and $100 hillion. 

However, therre i also considerable evidence that the potential 

gains from i rrigat ion are not being fully realized. it is estimated 

that 	irrigation perferms at 59 percent of efficiency and systems
 

around the world are plagued with financial and managerial problems. 

The result is poorIv maintained and deteriorating systems that require 

cost Iv rehahilitat ion and do not deliver the water to crops in a 

t lr--	 . ann efficie-nt maniuer, tln,; hampering productivity. 

There are ;iume roos" caus.es for the fai lure of irrigation to achieve 
its goais: por desivin, iuadequate on-farm water management; 

0 and !.I,inadequate maintenance ofinsufficient resources 1or 


structure, etc. Thase problems are complex and interrelated and
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require a holistic approach for their solution. It is intended that
 

this study make a contribution to solving some of these irrigation
 
system problems.
 

C. Theoretical and Practical Considerations K; 

Chpte r I If hrief ly rev4 ews the theory of marginal cost pricing as 

a basis for settine irrigation water charges. In principle, if the 

prWce of irrigation water equ.als the cost of supplying it resource 
allocation will he optimal. However, the simple application of this 

theory to the pririne nt, irrigation water is prohlemntic and likely to 
veld a revenue helow he t ta! cost of water deliverv. 

Other fact ors that complica t e the set t i of 'appropriate' water 4 
rates are the characteristic of irrigation water as a public good and 
the fact that pricos in othe- s ctors are disto ted because of ' 
regulat:ion in deveIoping vountrv economics. Finally, political and 
equitv iss ,e - also ariso, It is th refore necessary to adopt a more 

pragimatic apprarh tn the setting, of water rat- policy. 

Chapter 11! onc v' l- a discission of what is involved in.it 

Irrigation syt.m ,me'n l.t. Thte objective of management is the 

deliverv of water at th. prpr I me and in the appropriate amounts to 
each crop. The varietv of tansd related to operations and maintenance 
(0 and M) are defined as are tho management problems that frequently 
arise. Thev include shortages of funds, inadeqiate 0 and M planning, 

corruption among afficialIs, etc. The recent attention given to 
increased farmer participation in management as a means of solving 

these Problems is cited. A distinction is made between passive and 

active participation. The institutionalization of active 

particination in water user associations and cooperatives is also 
desc ri bed. 

D. Issues and Analvsis 

Chapter IV defines six issues related to pricing and management 

that will he the basis for Investigation. Current opinions on each 
issue are discus;ed and data requirements needed to help resolve each 
issue are defined. 

The issues are as follows: 

I. 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 cha-ges. Factors such as the unreliability of water supply, 
farmer ability to pay and variations in ability to pay resulting from 

varladions In crop returns are also important. 

xi 
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2. 	 Do increased farmer participation end control contribute to
 

improved cost recovery?
 

High 	cost recovery is of ten associated with high levels of
 

formal farmer participation as in the Korean nnd Taiwanese water user 
associations. Ilowever, other factors also may be involved. The exact 

relation between cost recoverv and local participation is not yet 
clear because of a lack of atLention to other relevant variables. 

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

Lack of rellahilitv of water delivery is a major operational 

problem with irrigation. Poreli,,ble irriv ation 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 I:nrelahi1itv and uncertainty. 

4. 	 Does increase In the cost of water lead to more efficient
 

use?
 

Economic theory suggest. that as water price. increase so 

does efficiency of water use. Such a clear relationship is difficult 
to estahlish in use of irrigation water especially where it is 

abundant. Scarcity improves water use efficiency. 

5. 	 Are increased water charces a necessary and sufficient
 

condition for improved 0 and M?
 

Although lack of fiunds is a prim e case of 0 and M neglect i.n 

many countries, other factors are a iso invo]ved: lack of planning 

for ) and M, poor construction and design, adherence to traditional 
rotational practices, etc. Thus, even when adequate funds are 

available n and M Inefficiencies may occur. 

6. 	 Do institutional arrangements whereby farmers participate in
 

and control irrigation systems improve 0 and M?
 

It is commonly believed that i f farmers are made responsible 

for management of irrigation, th, ;ystems would run effectively. 

Reliability and accountability womld improve, as would efficiency. 

However, the record is uneven: efficiency of water use varies greatly 

even where farmers are organized and Informal farmer participation is 

sometimes more effective than highly organiied forms o- participation. 

E. I)ata Sources 

In addition to publi;hed 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. 
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F. 	 Outputs
 

The outputs of the research following this preliminary report are:
 

o 	 A final report including six annexes which describe the field
 

case studies: and
 

Ian 	Carruthers, the Principal
o 	 A seminar at All) in which Dr. 
the findings and recommendationsInvest igato r, wi Il di scuss 


of the .Lndv.
 

A draft of the final report will he delivered to AID by June 30, 1985
 

and will he revised hy a mutually agreed-upon time.
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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 wil l promote irrigation efficiency directly 
through improved water uti I zation, and indirectly, through 

better Operations and Maintenance (0 and M1); and 

" 	 Increased farmer participation in system management. There 
is a growing belief that the mobilization of human resources 
in this way will impact favorably on both 0 and M and cost 
recoverv. 

The specific issues related to these objectives are stated in greater 
detail in Chapter IV. The basis in economic 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, Fhe emphasis will be on investigating practical
 
experience, including the feisibility of cost recovery and the mcst
 
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 
observationn, 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 ciuide policv mnking. 

Since there is alreadv a considerable amount of evidence in the 
available 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 hv six field studies that will serve essentiallv a 
verification fmnction. 

The six countries to be visited are the Dminican 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, each 

I
 



consisting of an irrigation engineer, an irrigation economist and asocial/instiLutional specie list will do the research. Team I will goto Indonesia, Morocco and Indi a and Team 2 will go to Peru and theDominican Republic. ",. .h4]ippine will be made byvisit one of theTeam I members wh, will he ]oined hy a Phil iippine-hased irrigation 
economist. 



II. STATEMENT OF THE PROBLEM
 

A. Irrigation 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, thoreby reflecting their faith in its 
 potential to improve
agricultural productivity and promote rural development. OECD data
 
show that total official commitments to irrigation by bilateral and
 
multilateral donors amounted to 
 $2.2 billion in 1980. In fact,
 
between 1976 and 19s0 nearly 20 percent of all 
 the industrialized 
world's aid to Food and agriculture went to irrigation investment.
 
Moreover, the i nves tment peo jected for irr!gation and other
 
water-related devel( pment 
 in the next ten years ranges between $50
 
billion 
 and SIO0 lion. 

ril $ 
Irrigation availability has been particularly important for 

developing countries over 
the past twenty years. In particular, it
 
was required for the 
success of the package of agronomic and technical
 
advances that made possible the 
"Grepn Revolution" and doubled food
 
production in many Asiar countries. Although 
 irrigation serves only

20 percent of the developling world's arable 
land, irrigated land
 
receives 60 percent af all fertilizers and produces 40 percent of all
 
cops.2 In genral, satisfactory economic 
returns are obtained from
 
irrigation. For example, Hotes reports that 
 of 40 World Bank 
projects, 32 had economic rates of return 
of I0 percent or more and
 
over half were above 15 percent. 3
 

1. The potential benefits from irrigation are not being realized 

There is, hcwever, considerable 
evidence that the potential

gains from irrigation are not 
being fully realized. The performance
 
efficiency of irrigation systemc in 
most developing countries is
 
estimated at 
less than 50 percent. For example, inadequate water 
management is held to he the largest single factor in explaining the
 
gap between actual and potential rice yields. It 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 

1G. Levine and H.C. Hart, Mobilizing Local Resources for
 
IrTigation, Renort No. 
22 (NY: Agricultural Development Council, 
1981).
 

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

3 F.L. Hotes, "The Experience of the World Bank," in Ian 
Carruthers, ed., 
Aid for the Development of Irrigation (Paris: OECD,
 
1983).
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norm because of technical, managementis thesubstandard performance 	 1 
po Iicy and financing problems.

agricul tural 

for the failure of
riasons accountinterrelatedNurmerous2. 	 intended benefits 

inve- tmenti to 	 produce their 
I rrigation 

can b1 1ut forward to 	expl,,in failure of 
No sinele reason 	 inProblems cited

i their potential.
irrigation investments to ra ze 


include:
analysesvarious 

assessment
of projects (e.g., poor 	 of 

o 	 Inadequate prepaation 

v , :oil analysis, etc.);


water availabi Iti 

in essence 
,	 t: contro1 structures,e, insUfficien o 	 Lack of draina 


i n 
 I nf rast ructure;
under-investment 

(e.g., faultyand orgianizationcanal n vauemefnto 	 Poor 

po Ii ci es
personnel 

and maintenance;for operationresourceso 	 InsufiCient 

servicesand agricultural 
o Poor crep 	 production techniques 

(e.g. , seeds); 

aspects of irrigation 	design and 
o Neglect of public health 

operation:
 

andwater management;and on-farm 
o Poor land 	 levelling 

crop pricing policy"
as unrealistic 

o Exogenous 	 problems .such 
orf[rtilizer

delivery of inputs such ie 
unreliable 
electricity. 

can initiate anotherOne problemare interlinked.These problems 	 can lead tocanal designand so forth. Poor a thirdcausewhich can 	 farmers stealing extraleads to 
shortage of water. In turn, this 	

at the head of 
will cause water-loggingIn arid areas,supplies which, 	 lands at thein the irrigatedsalinity

canals and drought and soil 
may, in time,

in these circumstancesto farmersreturnstails. 1,ow Financial 
to pay irrigation charges.

farmer refusallead to 	 financial 
may starve the 	 operating agency of 

by farmersdelinquency maintenance,of operations andaffect lack resources which may 	 Still,or inevitable.is by no means 	 clear 
although this link 	

system, and therefore, reform 
part of an interdependentirrigation 	 recognizes theis 

requires 	 a holistic approach that 
of one component 	 of theall the componentsbetweenof interrelationshipscomplexitv 

sys temi.
 

"An Overview of Irrigation Strategy and Results in
 

'A.M. Fell, 

Aid for the Development of
 

in Tan Carruthers, ed.,

the Sahel," 


OECD, 1983).

Irrigation (Paris: 
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B. The Special Emphasis is 
Now Being Placed on Better Utilization of
 
Existing Irrigation Systems
 

In recent years, 
the problems effecting irrigation systems have
 
shifted attention away from irrigation development and towards better
 
utilization of existiny resources. Additional 
factors influencing

this drift includ,' the fact: that in many countries the area suitable
 
for new irrigation is now insignificant and in others the per 
acre
 
costs are steeplv rining.
 

The availahilitv of the new, profitable agricultural technology is 
also encmouragingp a switch from increasing cropped area to increasing
yield per hectare on the existing 2WO million hectares of irrigatediI 
land. More than this, nnmany Countt.e._ w K-Le. scarcejsnow the 

resource and not 
land, so the rational new irrigation strategy is to
 
maximize r rlrs--c-luhi c meLer of wafer and n-
 1 Yl-l-peT
 
ihctare. Thswl e in ves tmnt 
 to -he -r-edirete town r-dV
 
improvcyont in physical infrastructare 
 and operating mechanisms.
 

.
 !Upgradinu existing- irriat ion infrastructure is a promising 
means for achieving better utilization 

Upgrading existing irrigation infrastructure may be the most
 
promising investment oution. However, it 
is not inexpensive. There
 
is an immense scale of investment necessary to complete projects built 
to minimum standards (e.g., increase numbers of canal control
 
structures, level 
fields, implement drainage), and to rehabilitate
 
projects that have deteriorated through age or neglect (e.g., 
 replace

barrage gates, rebuild masonry, realign watercourses). Therefore,
 
consideration of irrigation prici I< and management as means to deal
 
with such issues is timely and likely to 
assume greater importance ill
 
the near future as the emphasis shifts toward improving efficiency of
 
existing irrigation schemes to maximize their potential benefits.
 

2. An 
increased financial flow is needed to improve benefits
 

from existing systems
 

Most irrigation reforms and improvements will require, as a
 
necessary condition, an increase in the flow of finance to complete
 
construction, to 
rehabilitate infrastructure, aid to provide staff
 
training facilities and financial inducements. This finance can come
 
from one or more of the followin sources: from the farmers who are
 
direct beneficiaries of irrigation facilities, from consumers of the
 
products of irrigated auric,"ltar,, from financial transfers from the
 
gen2ra] exchequer raised by taxes or borrowings, (,c from overseas aid 
donors. This study will 
examine the potential for covering recurrent 
costs directly through char-'es imposed on irripation users and the 
appropriate mix of policies and mechanisms that might be suitable in 
the various circumstances of developing countries.
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3. 	 Economic, financial and social objectives must be balanced
 

when improving existing irrigation systems
 

Trrigation water is an increasingly valuable scarce resource
 

which must he economically used. The opportunity cost of waste is 

rising. Efficient deI iverv of irrigation wat-r is unlikely unless the 

irrigation entitv is financia]lv sound. If financial strength and 

'ool d he achieved bv a sociallv just mechanism,economic efficiency 
then an ideal policy nviroment would he created. Therefore, in this 

studv we explore the practical feasibilitv of balancing economic, 

social ,bectives while also mobilizing the resourcesfinancial and 


necessary to enable irrication agriculture to reach its proven
 

potential.
 

4. Lcal :rmer parrici'at ion may increase irrigation benefits 

Both from sociaIl and economic persppctives, local farmer 
financialparticipation is often recomm.nded as a means to improve the 

condition of rnperar.in2 irrigation systems and for equity and 

as w1.I. Greater farmer participation coildefficiency reasons 

facilitate nperat inc system ,,tficiencv by capping farmers' knowledge 

of local conditions. This could he an important input for 

minor and technical systems.rehabilitation and operation of 


Individual and collective farmer experience in managing water
 

level would supplement
deliveries be low the controlled turn-out 


centrally controld
mmanagement where this does not extend to
 

individual holdi s.1 Farmer participation is even more important in 

small-scale svstpms :here lower production levels do not permit 

extensive support of external personnel to manage the system. 

for management of governmentally plannedGenerating farmer support 
with limited success but some communalsystems has gon ra llv met 

a result
systems have been credited with relatively better 0 and M as 


of farmer participation."
 

The potential for improved management through greater farmer
 

participation will be explored in this study. The problems are first,
 

factors that restrict farmer participation with a
 to determine the 

second!v, to identify the incentives for

view to overcoming them, and 


increased local involvement, The theoretical argument:s which provide
 

the conceptual framework for the analysis will he tested against field
 

conditions in six countries. The strategies amd tactics used in
 

particular situations to develop appropriate financial and management
 
see
 resources For irrigation will he examined during the field work to 


he developed in this inportant area.
if tentative guidelines can 


1levino and larL , Mohilizin; Local Resources. 

2R.P. de Los Re,-es, "Stereotypes and Facts in irrigation
 

Study of a PhilippineManagement: Preliminary Findings from a Case 


Commune! Grant System," in Irrigation Policy and Management in
 

1978): pp. 193-198.
Southeast Asia (Los Banos, Philippines: IRRI, 


6)
 



III. THEORETICAL AND PRACTICAL CONSIDERATIONS
 

A. The Needs of the Var inus Croups Involved in 1rri-gation are
 
Di fferent
 

1. The principal oea] of irrigation systems are the same 

The overriding, ;no] i, i rrig,,ation as of other development
activities in vton, ra is to promotte human well-being. However, the
 one specific Porpost 
 or vo, I which is unique ly served by an irrigation

system in to in creas( ,uri cultural Poroduct ion by adequate 
 and timelydeliverv of watr p"i ,s for crI)s. Tn the contet of toese broad
 
goals, the sncifir c Od ot di tf 
t t tcroups involved in an
irrit ntT svst vt v. Thu, , t, former is most concerned with low
cost and prudicatablo,water 
 upplis to his fields while the irrigation

engineer may he more cnc'erne.d with thre efficient 
 delivery of water
from hedw-rks to ou l.t, the agricultural economist with higher farm
production and th . oIn pist with the extent of farmer participation
 
in managment.
 

2. Itere re mitv ciiteria for assessing irrigation system 
performanOe
 

At the risk of oversimplifi cation it can he said that the two
 
most imp.rtant crit':,ria by which the effectiveness of an irrigation

system in achieving the goals :bov'.e can he judged 
 are high

productivitv and ,pffici,,nct' o! watr.r 
 supplv. Productivity generally
 
means out!put divided hv 
 input. In the cast "t irrigation this would 
mean nrctduc tin pr unit ,of wattc,, t htcicf i n acWtual practice it could varv from s vstm i s"''t and,m he mesn ured by water dielivered,
irrigated area, violi, 
income, etc. The measure of productivity would
he the gross va Itt, of produc tion divided bv the water available at the
storage point or diversion, loss the 
vress value of production in a
 
like case where no water 
 is availlahl,. 

Seve ral n thar critria can be used for judging irrigation
performance a] ;", oe of which is equity of water distribution.1 

canal Irr itien, n,,uirv is a distant goal 

In
 
i primarily because of the


disadvantaces 
 suffered h'v talindiers and the disproportionate benefits
of hein, Wc'ated at the head. A more equitable distribution could bebased on the doctri ne of pro~portionate equallitv which suggests water
allocation Proportionate to size and landholding. This principle is

far from eqnuitable, however, in 
 the sense that it reinforces the
imequalitv inherent in landholding patterns so that the }Kndless get
no water at all. A more equitable distrihution might be based on 

1R. Chambers, IrrigationManagement: Ends, 
Means and
 
Opportuntie. (Lucknow, 
India: Giri Institute of Development Studies,
 
I0P2.) 
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equal water rights for each household regardless of the size of
 

landhol ding.
 

could be measured as well bv the criterion ofP-rformance 

which refers to the minimization of adverse physical ef fects
stabi lit v

5Ulch as water-log gi n, leaching sal initv, erosion, etc. Promotion of 

on whatanother d mnosion which would dependpeople's w,ll-beinp i 
may include provi(i0n0 (! ameilities,people thense ve want, hit 

sensi, ot pirt icipationiin)rovomefnt in nutritionil a;tItS,reater 
theItSt'vt,1 me astirt o 'Co r 1 !la.ore,

aInd o o1. I S te 

exiing 10(d planned (Iri)lti "iOsVstems
potential for imilrovt,.mtnt ;if 

enhanct jli mproved, ost reuovtery atnd hy 	 ret. r farmer 
maV 	 h), lro 

i spe'ciiicin m -nal, rh owo,\, r, ore ninglmpartici Pation eme'n 	L. 
next sectI(,l rev'iewS: the theory

aspects )f ths proposit ions, the 
ITho dii ! iiulties inherent in itsof rirginoa] cost pri Ci'o and 

water: milaJigemelit of irrigation: and, the
application lo irriipat ioil 


role of farmer parti ci p. Cion.
 

icultic 1i es in Applying Marginal Cost PricingB. 	 There are Pra ct i Ca',! I 

to the Cas, f! rri at ion Water
 

market for irri irition wat-r is complicated. 1)( 

theory ofIn t his ;ectien, we '1On1id, r the has sin economic 
difficulties marg in!I cos)t nricin and 	 demonstrate the, practical 


to irri gation because of the peculiar nature

invol ved in a-pDlvini this 


ior water which is more complicated than that for
of the market 
, such as time, quality, locationother commodities. Characteristicc


of supply generate various ill -specified markets for

and security 

water. Tliq, water chair;cteristic,; in Junne are diffe rent than those
 

stri e is generallv impossibhe. Sali ne water has a

in ,iulv and ° 


fresh watr. Water a the head of
11 ' it vll],,, to a farmor than 

at the. tail (adthe technical es t1,M ili' no 1t5 to farmersOn 
 f erS Within a 
possihi !tit-; for cross-!vst ,Mtransfers or1 evei1 transt


Secoritt- f delivery obvio '.v itfects the
 
system are nuiito Ilmi ted. 

their iri lvati 1s, sil.ceingthe
t'alrue )f water. ,.:rmorn often link all 


is offseit there is

value of a secur,, inr seaon suppl'' 


,,ioo delivi-,es.
nntic'ipated insocritv in later 

Ior2. Economic and iinnici1i ti' i rri) ',tion water often 

dive rge 

w-terUnders tandii n, the market for irrigac ion 

the di i mct,,, , o--,,-onor, c iad market
necessitate: makinT 

pri es repr csent real or opporti'"i t costs whereas 
prices. FCooiri( 

arc, 	,ft::en distorted, mainIv by giovernment
prevail in,, market prires 

el ecL o t:hisof o)t1er obiect: ives. TheInterference in piu.ti t 
1 r ri pat iou can he i I I ist rated wi thI a tvpi cal

dIStinct i)n pon 

re Iat i op to canal i nttn;lnce . (:rve irT int may increase the
 

si tIat i on 
eractinglabor for perfect]y lgie iliiit, reasons by

cost of unski Illed 
or money

ml inimum wae legislation and thus increasing, thei financial 


The real or oppritunity cost to the
 
cost of, sav, desilting canals. 
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economy of tempting laborers away from their farms to desilt the 

-canals is the.economic -value lost.-bytheir -absence..- The- financial ........... 

cost is the official minimum wages paid. The economic opportunity
 

cost is generally much lower than the government regulated wage
 

rates.
 

If, simultaneously, the government has an 6vervalued exchange
 

rate, the cost of imported machinery and the fuel to run them will
 
appear to be much lower than the economic opportunity cost. In a
 

heavily distorted economy, with a plentiful supply of cheap labor
 

and a shortage of foreign exchange, such distortions can result in
 

employing expensive machines to clear canals while laborers are left
 

underemployed on their farms. If a foreign exchange crisis occurs
 

there may be insufficient cash for machine spares or oil. At the same
 

time, there is often a shortage of domestic tax revenue to pay
 

laborers the difference between their economic or 
'shadow' wages
 

and the legally enforced minimum wage. The net result is that canal
 

maintenance may be neglected, while an economically unsuitable
 

technology may be used.
 

Another way in which the difference between economic prices and
 

financial prices affects the market for irrigation water is when
 

economists determine that the appropriate price signal to the consumer
 

of an input should be based on the marginal, rather than the average,
 

cost of supply. According to economic theory, if the farmer-consumer
 

pays less than the marginal cost he/she will consider the resource
 

cheap and will try to consume more than a rational supplier would be
 

willing to provide. Similarly, if the cost is above marginal cost the
 

consumer is likely to ask for less than the optimum amount of water.
 

The following paragraphs set out the theoretical basis for attempting
 

to adopt marginal cost pricing policy and elaborate the practical
 

difficulties of applying this economic rule to irrigation. The
 

discussion is useful from the practical perspective of what should be
 

the basis for establishing;water'charges, if marginal cost pricing is
 

inappropriate.
 

Marginal cost pricing involves conceptual and measurement
3. 

problems 

In principle, the price of irrigation water should equal 

the marginal cost of supplying it and this will lead to efficient 

resource allocation. This rule is derived directly from standard 

price theory. (See, forexample, Samuelson.l) Like all apparently 

simple and powerful general rules, its application to real world 

problems is not straightforward. There are both conceptual problems 

and practical measurement difficulties in its application to 

irrigation water supply. Implementers of the rule have to decide if 

the rule should be applied to short-run marginal costs or long run 

iPaul Samuelson, Economics, 11th Edition (New York: McGraw-Hill, 

198O), Chapter 23. 
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marginal costs and also to what 	extent the calculation should be
 

'd~aggregated byA ,'ation... For. example_,-should the marginal cost for 

each canal comman i',be calculated separately, with each grouip of
 

farmers paying their particular marginal cost? Should those at the
 

head of a system pay more than tail-enders? Should those farmers who 


generate peak demands pay the installation of the (expensive) capacity
 

In practice, most 	governments
that enables the peak demand to be met? 


that decide to change anything, adopt a system of national charges
 

with each farmer paying equally, irrespective of the marginal cost of
 

This charging system is sometimes known as
supplying him. 	
the
 

'postage stamp' system because the post office 	levies an equal charge,
 
a particular letter.
irrespective of the actual cost 	of delivery of 


to resolve than
Temporal problems 	are generally more difficult 


In the case of irrigation, Lhere is a particular
locational problems. 


problem relating to canal irrigation's unusual cost structure. First,
 

irrigation has high fixed costs for investments in source works and
 

distribution facilities. Thus, long-run marginal costs (which include
 

fixed costs) tend to be much higher than short-run marginal costs.
 

Second, over a large range of feasible scheme capacity there tend to
 
3


be increasing returns to size. The cost/m is 	lower in large
 
of
 

schemes. Furthermore, for any given size of scheme the cost/m
3 


the installed capacity
water delivered falls over a wide range as 

the amount of installed
be various limits to 


capacity, including the water available, the desirability of
 

downstream developments, and the anticipated take-up period for the
 

This latter point has important financial
 

increases. There 	will 


available supplies. 

the full
implications where farmers, for 	whatever reason, will not use 


Idle capacity ties up scarce investment
capacity for several years. 

are not fully
Where there are economies of scale that 


exploited, average costs are decreasing and marginal cost is lower A7
 

than average cost. Inithese circumstances, a marginal cost pricing 


policy will yield a revenue below the total cost of production and the
 

resource. 


agency will incur 	a deficit.
 

A third unusual element to the cost structure is relatively low
 

variable or recurrent costs but with a high component that does 
not
 

vary with the amount of water delivered. The annual recurrent cost of
 

gravity Irrigation schemes is typically less than'5 percent of the
 

investment cost ('r' coefficient,,= 'j.05), ,ihile Heller suggestathat
 

for general-agriculture'the 'r' coefficient is typically 0.10, 
for
 

livestock it is 0.14, for veterinary services 0.07, and -for rural
 

The component of
development it ranges widely from 0.08 to 0.43.1 


recurrent cost that is invariable over a given range of output is
 

known as indivisible cost (fixed cost is invariable over a given 
range
 

For example, costs of canal operating staff and maintenance
of time). 

use. The comparatively low
staff are Independent of the level of 


recurrent costs and relatively high proportion of indivisible 
costs
 

1P. Heller, "The .Underfinancingt	of Recurrent Development Costs,"
 

p38-41.'
Finance and'Development, XVI .(1979), p'. 
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4.
of irrigation (unless pumping is involved) has considerable influence 

on pricing. policy-because. it-means that true-shortorun- margina ILcosts 
are practically zero. As a rule, marginal cost pricing means short­
run marginal costs.
 

The textbook case indicates that the price of irrigation water 
should equal marginal cost. But in practice, if short-run marginal 
costs are used then this implies a free supply. If short-run ma rginal 
costs are positive but small, the marginal cost curve will not rise 
steeply enough to cut the average cost curve prior to full utilization 
of the capacity. Therefore, no theoretically optimum price can be 
charged. Clearly if short-run marginal costs are used as the basis 
for water pricing the revenue will be minimal and economic efficiency 
will lead to financial crises. Countries such as Thailand and Sri
 
Lanka which, until 1984, provided free irrigation water are using
 
short-run marginal cost pricing either by accident or choice.
 

Critics of short-run marginal cost pricing would argue that the
 

signal to farmers that water is cheap will eventually lead to
 
full-capacity use and demand for additional high-cost capacity.
 
Furthermore, it would not be possible to plan optimum investment
 
because the future demand schedule is unknown. In addition, the
 

losses incurred by the irrigation authority must be made up from
 
taxation which prevents taxpayers from exercising their preferences
 
and this will lead to other inefficiencies.
 

Another area of difficulty conc.' .ns the public or,' :,,lectve 

nature of the benief its from irrigation. ;There','may begains to',others 
in society from irrigation development, andirt can o btherefore 
considered unreasonable forthe directbeneficiary: to'bear 'the full 

example, the enormoi 
consumers (of ten low-incoe people) as a consequenc of.laige' 
increases in grain production from irrigation farming-and~th~efall'in 
real grain prices are an undoubted external benefit from irrigation. 

costs. uFor s benefits obtained in Indiaby grin
 

Finally, the general theory of the "second best" explains why
 

simple efficiency rules such as setting prices equal to marginal cost
 

can fail. To be valid it requires that all other firms (and
 

government) within the economy are setting their prices equal to
 

marginal cost. In the highly distorted and regulated economies of
 

developing countries most, economic agencies either cannot or do iiot
 

set prices equal to marginal cost and to attempt to do so for
 
irrigation has no theoretical validity.
 

In summary, advocates of market solutions to the problems of 

irrigation efficiency are confronted with several hortcomings:
 

o Market imperfections--markets function improperly; 

Markets give wrong signals by ignoring externalities;
o 
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o 	 Markets don't work to provide public goods (those to which
 

he denied and where public consumption
public access cannot 

does not deplete the benefits);
 

o 	 Markets yield undesirable results in terms of alternative
 

obiectives: and
 

o 	 There arc lags in ,dinitmunt s. 

Clearly, the peculiarities 	of the market for irrigation water makes
 

the setting of "appropriate" water rates a particularly difficult task 

since conventional theory only has limited applicability. This makes 

it even hOrdo ta tstahli sh workahle connect iols heuween water 

and M and irr i gitionchargces, c',t rec.vev wr improve d () 

performan' The ;roblens are cunmpounded by the fact that other 

ions also enter i;1 o the pricing ofsocial and rolit ical 'ron'<i,., 

irrigation water. 

The many soc'i al/polit ical 1dimensions associated witli4. 


irrigation water oftcn imake specific p-icing policies 

di fticult to apply 

poli'ical) matter becauseCharging for water is a hihl 
In tact, in some countriesof its characteristics as a public good. 

At the least, as ILa. suggests,water charges are illega. 
r coiit rovrsi al--more' t itan other governmentirrigation chr'hF s o'r 

charges sauch a dc' i .power and mun i cipaI water supplI es. ! In 

th' proa lem is one nf fmplI mnteIni a part iculardemocrtic conrrt-


policy ivi th qpoctrm in terest iroups.
c 

equitv Airises especiallv with 
n the s' il side, c n ust ioP o 


ju-t i' al (oflpryinrc ow i ncome tarmers. Even though

respect to the 


there may he definit, beretIits t) farrsr as a result of irrigation,
 

,,rv low. For example, Tavlor found it
 
tht-ir total incomes are of ten 


dl ffi cult t o recommend hi vlhr charges in the i rrigated areas of the
 

Pro ect in a;. .tava given rOit annual agricultural
Pekalen Sarmp par 

hecmes one of the
about . 

' 'iie 
incoimes (42 re ,') 	The q,'ustro , Lnon 

reasonleness ao chargingp 	 a s' 'ubqisrtnIic airer. issue aiso
 

i up ! ftrmers, rich and poor alike, pay

involvie, the ,,atirp, of mk 


Addi t tona! lv, voni ois; other sactors and groups such

the same rates. 


public, the governnent, and agriculture-related
as the food-consuming 

so that it may


Industries may also benefit indirectly from irrigation 


not he iust for farmers- to shoulder the entire burden of paying for
 

lNoteus, The E:mp'rience of the World Bank.
 

2D.C. Taylor, "'Financing Irrigation Services in the Pekalen
 

East Java, Indonesia," in Irrigation
Sampean Irrigation Project, 

(Los Banos, Philippines:
Policy and Management in Southeast Asia 


IRRI, 197R), pp. 111-122. 
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These issues will be taken into consideration during our
 irrigation. 
s tudy. 

C. Irrigation'Water Management Needs to be Improved
 

The principal coal of irrigation water management is to
1. 

optimize crop production via efficient water delivrv 

system
The fundamental goal of an irrigation water management 

proper

is the appropr~ite and timely delivery of water in the 


in order to maximize profitable crop
quantities to :irtner tields 

product ion. 

mapagement encompasses all 0 and M
2. 	 Irrigation water 


a ctivi ti es
 

Water 	 management encompasses all the activities associated 

Operation involves the allocation and delivery of water
with 	n and M. 

and hindling of drainage
supplies, management of torage facilities 


and prevention of waterlogging and
 
rtnoff. Reduction of water losses 


important aspects of operation.
salinitv problem'; ar" also 
upkep and repair of irriat ion and drainage

Maintenance involves 

dams, outlets, etc.
structures--embankments, 

The va eties o: spe Fi c management tasks associated with surface
 

upstream watershed management for erosion
 
water i rrigation include 


reservoir management,
control and sediment ation reduction , dam and 


t ransport management and maintenance of the ph'ysical

i nstream 


structure of the irrigation network for mininvIl water loss and
 
headwater management is a
 

increased water-5s( efficiency. Upstream 


te'nicl I ta sK, frequently the responsibility of the state

highly 

through an irrigati)n or agriculture department. At the local level,
 

to find some degree of farmer participation in
 
however, I is Possibie 

at the local.
the management process. The ,irganizational structure 


and water
 
va-v 	 Irom direct state management to joint state

level 	 may 
user 	associat ion management or state coordination of traditional 

village organizations. 

inadequate 0 and M is a serious
As was discussed in Chapter TI, 


and growing problem that directly effects the productivity of
 

and has indirect effects onthe cost of irrigationagricultur, raises 
supplies

the rest of th e economy. lncertainty and inadequacy of water 


M impacts negatively upon agriculture by
 
s temmng from poor 0 and 

shift 	 to lower valuedarea, 	 lower yields,causin g reduction in crop 


crops and lower mnvest:ment in inputs. Irrigation costs are- raised in
 

the for major
run ii n and M n glect results in need

the 'DnV 
failure. The
 

invetment ia r- ahilitat ion or caises cnnal or dam 

the losses from loweredrest 	 of the economy includeeffects upon ti, 
ibly 	high cost of

agricultural productivity and the pos 


rehabilitation.
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The causes of deficiencies in irrigation O and M arise from a 
vaiey o-fatr-icuig-at-h-poet-level-, -design,-­
construction and planning, and problems of financing and personnel at 
the operational stage.1 other macro level problems include donor 
preference for capital transfer and the neglect of recurrent cost by 

both national governments and donor agencies. These factors are 
significant but are not the direct concern of this research. The 

focus here is upon the financial and managerial problems of project 

operation. 

The financial problems include the fact that water rate policy is 
often designed to satisfy economic, financial and social criteria 
which may be incompatible. Even when policy is directly focused on 
economic or financial considerations additional problems exist. For 
example, rate collection is often difficult to enforce and falls below 
target. Inflation is an additional factor that reduces spending on 
n on-salary elements of 0 and M. In some countries, corruption is an 
important element that affects irrigation directly by lowering the 
profitability of farming, thereby reducing farmer ability and 
willingness to pay charges. 

In general, 0 and M problems due to personnel shortcomings arise 
because of inadequate training, faulty information systems, lack of or 
improper incentives for efficient operation and overload. Each 
management system, however, is likely to have some problems that are 
unique. Corruption among officials may be a system problem too, in 
that it creates incentives for manipulating and mismanaging water 

delivery operations in order to make protection of the designed supply 
of source of illegal income. 2 

Since this study will pay particular attention to the effects of 
farmer participation on improved cost recovery and 0 and M, a brief 
discussion of what is meant by farmer participation follows. 

" 

D. More Effective Farmer Participation May Improve Cost Recovery and 
0 and M 

1. Farmer participation can be passive or active 

The concern for participation in irrigation reflects a strong 
value commitment that is not generally made explicit. Participation 
is assumed to be good because it exemplifies democracy in action or 

i 

lIan Carruthers, "Neglect of 0 and M in Irrigation: The Need for 
:,,New Sources and Forms. ofSupport," in Irrigation Development: 

Implications of Recent Experience for Aid Policy. Annex II (Paris: 

OECD, 1982). 

. 

, 

. . 

2R. Wade, "The System ofAdministrative and Political 
Corruption: Canal Irrigation in South India," Journal of Development 
Studies,' XVIII (3) (1982): pp. 288-327. 
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because it is a vehicle that can be harnessed to reduce costs. 
Alternatively, it may be bad because it brings too many fingers into a 
pie. Analytically, it is more useful to distinguish between passive 
and active participatio,. The literature is generally biased in the 
activist direction but passive participation may he just as valuable. 

Passive participation involves at least the three elements of 

information, consent and compliance. Thus, farmers can he described 
as participants if t Lev know what is going on in the irrigation 
system, if thev corsent to its operation without obstructing it and if 
they comply with revirul ions imposed on them. This level of 
pa:ticipation is rarely taken seriously yet it is critical to the 
pronper functionin g of irriation systems. An empirical question that 

ari ses is to examinp tle ways in whiich passive participation is either 
fostered -r discurav((d. 

Active partic ipLat i,,, on the other hand, is more complex. Indeed, 
i t is or11 &e a cat c'h-0I phrase than an ope rat i na 1 concept, a, 

such. Nonethieless , it is a useful reference point around which to 
focus data coll Oction and anar lvpsis. At least f ive aspects of the 

notion could he identified and observed in tire field: the locus of 

participation: :p i t "f,, participation: types of participants: 
methods of chi ogingp-tab ished patterns; and the broader context of 
participation. The lo ,rs of participation refers primarily to tire 
task at hand: participation for what? In irrigation, a number of 

activities can he seen as potentially subject to participation: 
design: construction; system scheduling (water deliverv, shut-downs, 
and so on); water distribution (including rotation and 

farmer-to-farrmrer distri but ion); mai ntenance; mariagrement (setting 
regulations, coordlinatinlg activities, anid so on); problem solving; 
system upgrading; and so on. 

2. Active farmer participation often is Institutionalized 

In many countries, active farmer participation is 
institutionalized aid 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 

orgini ze d and fnrmalized whereas, in others, Local responsibility is 
through much more informal mecianisms. nlne irformal (though 

effective) insrtitutional structure was descrired by Wade for South 
Indian canal agricult ure.1 Where newer systems operate there may be 
no existin traditJonal inistituti ons which can function as a base for 

local participation in water managemnL. 

Yet the formation of formal water user associations is often 

recommencled ns a means for improving managenment especially where 
problems have arisen duo- to the separation betwee:" water user and 

IR. Wade, "The Social Response to Irrigation: An Indian Case 

Study," Journal of Development Studies, XVI (1) (1979): pp. 3-26. 
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water authority.1 Both groups are necessary to efficient waLer
 

management from the perspective that farmers have a particularly good
 
onunderstanding of irrigated farming needs and are not as qualified 

the technical requirements of the infrastructure upon which they 

depend. Water autho"ities, on the othe: hand, are more familiar with 

the latter. The importance of good articulation between 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 IV ae intended to shed some light on the 
on improvedeffectiveness of various forms of farmer participation 

cost recovery and management. 

1 E.W. 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 jssi:., related to the pricing and

management of irrigation, water 
 that 	deserve examination ano wouldyield luseful information. Howev'r, given the constraints of time and resource avai lahilitv the team has selected for study six issues that are 	 like]v to he the mos;t oj-fFctive in accomplishing the ohbectives
 
set :orth in Chiapter 1. These 
 issues are focused on the themes of
cost recoveryvnd
-- loc,'1 farmer parcicipation.
 

Emphasi s s 
 pl aced on recovery of recurrent ratther that, fixedcosts. While olanners would like 	 to reco',er fixed costs well,as thisis general lv rie.arded as nlikelv in the near futur,. In economic 
terms, f ixed c(',,Ls ar, stink costs anvwav and from the point of view ofimpro ve d ran a cement of existing projects, recoverv o recurrent costs
is mere !elevant. Similarlv, reform 
 of the management of irrigation
proiects could he ,at anv level of the irrig.ation hureacracy and a
complete analysis woui 
 nefessitate examination of a 	 wide range ofpossihilities. Ph1is 	 is precluded hv ,ie Lime and resource constraints
of this scudv. Thus, faromOr participation 	 ofwill 	 he the focus
attention. This 	 emphasis is not isplaced, however, given the currentintcrest in Involvinv farmers and local commun.ities to improve
 
irrioation 0 and M.
 

The six issues heinp examined in this study are: 

I. 	 To what extant is cost recovery through direct monetary 
charges a feasible goal in irrigation scheries? 

2. 	 Do increased farmer participation and control contribute to 
improved cost re-overv? 

3. 	 To what degree does improved cost recovery depend upon

reliahility 
 of water supply? 

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

5. 	 Are Increasad water charges a necessary and sufficient 
condition for improved 0 and M? and 

6. 	 Do institutional arrangements whereby farmers participate in 
and control irri .ation svsteis improve 0 and M?
 

In the next serions the ahOve 
issues are divided into two groups,one partaininff primarilv to pricinF and the Ot her to management. Eachissue is then discussed at greater length. This is followed by adiscussion of the t cpes of evidece that will be required to helpresolve each iqsue and the procedures to be fol Iowed in obtaining such 
information.
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A. 	 ':icing Issues 

]. 	 To what extent is cost recovery through direct monetary
 

charges a feasible goal in irrigation schemes?
 

a° 	 Discussion
 

indirect means exist for
A varietv of direct and 

recoverin, the costs of i rrigation. I'rect recovery of costs may be 

through annuaI or seasonal water charges for irrigation services.
 

of water, charges per share of
 
They 	 may be basetd on measuced volume 

acre 	 irrigated.
or flow, Tner each irrigation and per

the stream canr'l 
1\' made on1v for rei mburseMeOnt of recurrent 

Such 	 cl-arges are us na 
capital (cost recovery is also an obiective. 

costs, altI.ouVh somet imes 
aused 	 is the betterment Levv,

charge sometimesAnother direct 
thel 	and value resulting from 

on the capital increas e ilntax 
are generally applied to capital 

irrigatio:i. Betterment le.vies 
nay used.recovery methods also be The most 

recoverv. Indirect cost 
inputs purchased

is a tax crop outputs marketed or on
siles on 


such as fertilizers.
 
common 

used depend
Which of the available cost 	 recovery methods is will 

water, dependability of supply, ability to control the 

land ownership patterns, cropping patterns, types ofon the value of 

flow, traditional 

policies agriculture,


0 and M prohl ems, government pricing for 
a for neeting recurrent 

ecc. In this studv, direct charges as means 


cost needs will be emphasized.
 

recovery through
ovidence on the efficacy of cost 

,ot uniformly reassuring. Irrigation
The accumulnt-od 

direct moneta rv charges is 
in determining the proper bases and 

encounter difficultiesauthorities 
pay recurrent costcapacity to and 

amounts of the charges given farmer 
problems with collection. Although 

requi rements. Thev also encounter 


variation in collection rates they generally
 
there is considerable 

World Bank s 
Iow in most countries. Certainly the 

tend 	 to be 
tihe general pattern. Since 

with 	 cost recovery has followedexperience 
1971, the Bank' s policy has 	 been to recover completely at least
 

costs from its agricultural projects

and maintenanceoperaticon] 

1 A 1984 review of Bank-financed projects 
(whir!; include irrigation).
 

the cases where there were
 in at least two-thirds of

showed that 


recovered from beneficiaries
to be 

convenants requiring 0 and M costs 


the goal was not achieved.
 

1 World Bank, Operational Policy M-morandum No. 261 (Washington, 

D.C.: World Bank, 1971). 
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in a 1Q81 report BottralI suggests that low rates and low
 
collection are svmptomatic of the 
 general problems with irrigation 
management svstum. ]s Further, he cites four examples which suggest

that the iovor the charge the hi h r the rate of defallt, as shown in
 
Tabl. 
 . iOnthe othrr hand, there Are proincts such as Area 4 in the
 
Table 
(N thilv Jin-su ised Tiiwan case) which have a recovery rate
 
approach K Prcent. 
 Some oe the success in this case may he due
 
to the d acintravlad farmer-controlled irrigation associations that
 
have the rsponsihlitv nr calle ction--an issue that will be
 
dicussed qeparatelv as Issue 2 below.
 

A lar e 'inmber of fat irs combine to make it difficult to achieve
 
cost recovaiv ,ias PsiIh 
 dfrect charres. In addition 
to the
 
difficulti. involved in da:ermininp the proper measures of assessment
 
and levels of charces are 
factors such as the unreliability of water
 
sunply, farmer ability 
to pay and variations in the ability 
to pay

resulting from variations in crop returns. 
 Although it is generallv

believed that irrioat:ion st'ahilizes via!ds, 
 there is some evidence for 
irrigated r - ni-cthat lute variainric in vivld increases with
 
irrigation. 
 PF Icrt ,ivv ariilitv cciv ,lso increase if more intensive 
agricul tur, and ftiw r vanrit it s r ul t in increased crop ]OssLs due to
 
pest and disease Attcm-k. If c-ropi prices dii 
 nn rise to compensate for
 
the loss in vield, farmer ilcimes and their capacity to pay irrigation 
charges are se
rio slv affe-:ed. Reliahiiitv of water supply also

effects farmer ahilit- to pav 
through its impact upon the aggregate

volume or prodution. The
c' n question of reliabiIitv and cost
 
recoverv is importaitnoucvh 
 to merit saparatc consideration Lnd is
 
discussed at Prutner Ilemthi as lsstue 
 4.
 

b. Fv i denrce soui ht 

In exam ninc this issue examples of irrigation sites
 
exhibiting hi gh ,:ad low cost recovery patterns will 
be identified and
 
analyzed. Alternarnvelv, a site 
that demonstrated changes in cost
 
recoverv patterns over 
 t :,ne would serve the same purpose. If both
 
types of e>:amplos are available they may 
be used together.
 

The general data required fo backg round purposes for all sites
 
selected is the f llowinl :
 

o Types and 
bases of water charges: 

o Levels of water charges:
 

o Cost recovery history (i.e. 
the proportion of recurrent 
cost
 
recovered nvpr time);
 

IA. Bottrall, Comparative Study of the Management and 
Organization of Irrigation Projects, World Bank Staff Working Paper
#/498 (Washington, .C: World Bank, 1981).
 

19
 
Devres
 



AND MANAGEMENI
IRRIGATION PRICING 

for Four Areas
 
,evels and Recovery Charges
1: Water Pate
Table 


Average Water
 
Recovery
Charge/ha 


%S 


60-70

7.50
Area 1 


48

4
Area 2 


NAb

14.50a
Area 3 


97.8

87
Area 4 


than a water charge.
a land tax rather
aThIs 	represents 


Not availahle.
bNA = 

the Management andStudy 	of
ComparativeA. Bottrall.
Source: 

of
Organization Irrigation Projects, World 

Bank Staff Working 

Paper 458. 
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o Level of farmer incomes; and
 

o Size of farmer landholdings.
 

In makint tile compari.snn between high and 
low." cost recoverysites/periods to determin,, th fai(litatin/constraniny factors, thefollowint, and s imil ar p utsti nu; will he asked: 

o Is there a ri at ion h(rw (e,,loc;il a '.riculturalit production
patterns and co t rec(iverv,? A r l:ited nue'tion is the
trend/levels of I armer inomes ov(.r tie re I vant 
period /si t, • 

o What are, ti , rate ol lect ion mechani sims? How is rate
 
colI ect inl eni orced ? 

o What are the penaitI es involved i n nonpayment of rates? What 
are the henef It to farmers of making, payments? 

o What is the t,_vuntual dispo;i t ion of tile rates collected?Where do t lhf uds ,r i .(,. to the irrization agenry or into 
gen eralI r ( ,evt-' ) '! 

o Are the funds manasned well? 

o What proportion of the funds arcnapp] lied to ()and M? 

o Are there irechanisms to prevent erosion of financial 
resources (e.g., indexing_,, payment in kind, etc.)? 

o Why are fa rjn,.rs Wij lIu in uw lIliii to pay water charges--as 
stated by themselves? 

o Are there socialInstttiona1 harriers to water charges(e.g., customs, religion, political factors, etc.)? Arethere social /i nstitutional factors that promote
coilectinn (0."7., political 

rate 
coercion, clearly established 

water rivht', tc. )? 

o Are there uinique f ictors that account for the, particular
success/failure in COst recovery at tile narticular
 
site/pc riod?
 

2. Do increased farmer participation and control contribute 
to improvedcost recover,? 

a. Di sctssi on 

Whf, e i s cenera I Iv hel i eved that increased farmerparticipation i; 
 ,i:,,h lv rorrLIated with addi t i onal mohi I izatioti oflocal economi c and non-economi c resources for i rri gat ion, the exactrelation hetweeii cost recoverv and local, participation is not clear. 
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'IiKorea, the rate 'of collecti-6h -of wdt-er charges is -as-high as~95­
percent. Responsibility for rate collection is in the hands of farmer 
associations to whom 0 and M functions are transferred after the
 
completion of the irrigation system. Initially, water charges are low
 
but at full development they are intended to cower 0 and M and
 
capital repayment. However, it is not clear that farmer intolvement
 
is either the sole or the most important element in this success. It
 
is important to point out that other economic and sociocultural
 
factors may also play a part. Among them are the high profitability
 
of farming in Korea and the fact that the society is very disciplined.
 
And there may well be other reasons.
 

The high fee performance efficiency of Taiwanese irrigation is
 
also well-known. In the literature, much of the credit for this has
 
been given to the system of decentralized farmer-controlled irrigation
 
associations. However, what is less well known is that the government
 
assumed direct control over the irrigation associations in 1975
 
because of poor management, their serious and deteriorating financial
 
position, the high levels of membership fees and, in some areas,
 
declining rates of fee collection. Some observers suggest that
 
government action was partially due to domination and exploitation of
 
the associations by local political coalitions against the general
 
interest. Further, the injection of government capital in the
 
associations has improved irigation service which is an important
 
element in the current high fee performance rate which stands at 88
 
percent. 1
 

b. Evidence sought 

Two alternative bases of comparison could be used
 
to examine this issue. First, an appropriate comparison would be one
 
in which sites are selected where there was little or no farmer
 
participation previously and it was introduced later. Assuming a
 
length of time has elapsed during which changes in cost recovery
 
patterns could have been accomplished the results of these changes.
 
could be observed. The other choice would be to make comparisons
 
between sites that have high and low farmer participation using the
 
high participation site as a proxy for increased levels of",
 
participation. A "control" situation in which there was Virtually no
 
farmer participation could be paired with either of the above cases.
 
Finally, if sufficient examples are available, all of these examples
 
could be used.
 

The general data on cost recovery required for Issue 1 of this
 
section would also be needed here, namely: types and bases for
 
charges, fee levels, collection methods, cost recovery history, level
 
of farmer income and size of holdings. In addition, information would
 
he needed on the nature and extent of farmer participation. The
 
following questions will be asked:
 

'Mike Moore, personal communication.
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or nonformal?
farmer participation 	formal Is
 
o 	 Is 

(.tctive participation would
activ- or passive?participation 


be the more interest in cse. )
 

rat'. 	of a.rmro part i'ipit ion in ( i
0 What is the 


an( /,,r (i i) act i re i nvol vement in irri ation
 
deci si on-mak ino 

coot ri but ions of time, labor
and .tv evi denct'd h%' personal0 

and funds? 

exists to
What 	 Kind of orvani:ational structure (if any) 

facilitat e farmer participation? 
o 

natutre of the leadership?o 	 What is the 

control in relation to 	the 
o 	 What is th'e- extent of farmer 


i rr at on h,reair ra -v)
 

questions pertaining
Finally, it wuld be 	 important to raise 


between farmer participation and cost
 
dirpctlv to the relation 

he asked: 
recove ,. The followilTnopustiOns will 

T1sroved wi t h increaseod t armer 
o 	 If cost r e cove rv im 


contri buted to the result?
w..'hi ch aspectsparticipation, 

was increased and cost 	 recovery did 
o 	 If farmer Part cipat ion 


are the r(,an;on> for ttLis?
not improve, what 

o 	 Does , increased farmer participat ion 4, decision-making 

result in more "realistic" charges (.,., in terms of 

capaci tv to pav a-Ind ill takinvg account (t "had" year 

r price pnlicien. result?contin ,encite )? I t bt,tt 

in any, wav by increasedto pay af fected" 	 Is farmer ,i1]i nen'ss 
an! c ont r! (i.e., is there an attitudinal

particiPation 

changVe ) ? 

of water supply andimnrove relinhilitv o 	 Does 1part icipit inn 


do(es thi,; -r a poc;iti'.,e aff-,ct on farmer willingness to
 

'}l rar;''s?pay water 

depend upon
To what do reie does iniproved cost 	 recove rv3. 

reliahilitv ot water suppl,'?
 

recoverymit t.w ion of thin ;tud.v is that cost
A mi or 

i n t act ahi)'1' 1pr ,hbl ' lIon1g as' 
from 	 i rrig at in )TilI r min an 

-wate'r ';l'.', Pi iab!lit.v can 
to provid. re'l -;blauthorities ;all 

-i 	 t 
i a!n Lhe degree to 

he defined from h vit.1wpolnt of In i rigat ! ,rm'r 
t.](' d(v ,ini1o amoullta syste t kh ,l i%'r 	 of 

which he/sohe can depend upon 
luant 	ities at thein predict ihleirrigation Water t.a the field 
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expected times. Late or non-delivery of the design,_quantity o -­

as happefts typically at the tail ends of some canal :systems because of 

illegal withdrawals at the head disrupt supply reliability. 

be considered unreliable if poor maintenance ofIrrigation also can 

canal structures means that delivery is unpredictable, or if
 

following rain the supply is not curtailed.
 

only to the farmer's
Unreliable irrigation causes damage not 


standing crops but additional losses from increased farmer risk. If
 

unreliable irrigation increases farmer risk they typically react in
 
using complementaryconservative ways by reducing crop intensity, not 

inputs such as fertilizer and crop protection in the optima]. manner,
 

not weeding crops fully and so on. The result is reduced productivity
 

which in the long run undermines farmer ability and willingness to pay
 

water charges. More important, farmers are also likely to resist any
 

reform of water rates in line with shifts in policy or even
 

adjustments for inflation.
 

Underpricing of water may also cause uncertainty with regard to
 

water supply and result in underutilization. While on the surface
 

this may seem contradictory to expectations, the problem arises when
 

the heads of canals. If
underpricing leads to overuse of water at 


this occurs during times of scarcity water supply is depleted before
 

reaching tail end users who come to expect shortages. Their response
 

to the uncertainty is to react as risk minimizers even in times of
 

abundant water supply.1
 

Corruption is another factor that increases unreliability and
 

In some places this
uncertainty of water supply in many countries. 

attention.
may be very important but it has until now received scant 


Wade has provided the most recent and comprehensive account of the
 

effects of corruption on irrigation efficiency based on field work in
 

He documents how public servant corruption diverts
South India.2 


canal management from its'main tasks of serving the needs of crop
 

also encourages management inefficiency because this
production. It 


makes "protection" of the designed supply a source of income. For
 

example, running canals above design and robbing water from those at
 
::
the tail end increases water availability in other parts of the system 


which can be illegally sold to the highest bidders. In order to
 

maximize bribes, engineers have been known to make ad hoc and
 
to tamper
unannounced cut-offs part of their system of operation and 


All these factors heighten uncertainty. Any
with water rotations. 

look at the issue of reliability should also consider the parallel
 

illegal market in water to get a complete picture.
 

1W.K. Easter and D. Ellingson, A Review and Bibliography of 

Studies Regarding Irrigation Institutions, Management and investment
 

in Asia (St. Paul, Minnesota: Department of Agricultural and Aplied
 

Economics, University of Minnesota, 1982). A1:..ied
 

. Wade, "The Social Response to Irrigation." 
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Clearly, a major aim of any reform of water charges should be
 
bared on measures that will improve the reliability of water supply
 
and reduce farmer uncertainty. Further, rehabilitation investment
 
also should be directed towards improving reliability, and other
 
objectives such as capacity augmentation, completion, modernization,
 
etc., should be regarded as secondary. The payoffs of improved and
 
reliable water delivery as Wickham points out are increased production
 
and presumably higher farmer incomes which are generally acknowledged
 
as sound bases for enhancing farmer ability to pay water charges.1
 
Chaudhary recommends that planned increases in water rates should be
 
related to reliability of water supply if they are to be successfully
 
instituted. 2 The high charges paid by farmers in India, Pakistan and
 
Nepal for groundwater show that farmers are willing to pay substantial
 
amounts if the supply is reliable.
 

b. 	 Evidence sought
 

For comparative purposes, site selection will be based
 
on either identification of projects (i) where there have been
 
observable changes in the reliability of water supply over the
 
period of olservation, or (Ii) sites that have reliable water supply
 
and those that do not. A useful first step would be to obtain (if
 
possible) data showing the correlation between cost recovery and the
 
reliability/unreliability of water supply. However, this would not
 
be sufficient. Since the literature suggests that reliability impacts
 
on cost iecovery through improvements in production and income levels,
 
to establish causation it would be necessary to ask the following
 
types of questions:
 

o 	 What were the trends in agricultural production and/or
 
productivity during the observation period?
 

o 	 What is farmer risk responsiveness (as evidenced by adoption
 
of available new technologies, intensified production, etc.)
 
with more reliable irrigation?
 

o 	 What were the trends in farmer incomes in the relevant time?
 

o 	 Were there any parallel changes in levels of farmer
 
participation?
 

IT.H. Wickham, Water Management in the Humid Tropics: A Farm
 
Level Analysis. Ph.D. Thesis (Ithaca, New York: Cornell University,
 
1971).
 

2M.A. Chaudhary, "Determination of cost of tubewell water and
 

estimation of economic rent in canal irrigation," Pakistan Development
 
Review, XVII (2), pp. 139-168.
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o 	 Were there are other i dent if i ahIe factors unre lated to 
improved reliahi lit y that. mav have effected cost recovery? 
If so, what is the imp( rtane cf these factors relative to 
reI i hi I i ty i n promot i n, cos t re c w vr%'? 

It may he 1)shihe al so to aiproach this i suu from th, 

perspective (f low c(ost rocoverv/l ow reli;ihi I itv s;V!;tems and examine 
the factors i nVo Ivld. Some insIhi tt 'owl d h v h Ie )Itai ned onh the 
prohl ems that lieo cio so twti on iI s Eems ar-, to ho madt, norr, reliable 
and cost o f tlct i v,. Thu po' r itlent qtei;to ns ar t he fol 1owi ng 

o 	 Does corrupt ion ist? 11 it doeos, what forms does it take
 

and how does this impact upon available revenue for 0 and M,
 
management )f the svstum, desigTn allocation of water,
 
deliverv of wa, er to th( lser, etc.? 

" 	 What is the ru)le of underprici ng water in increasing
 
uncertaintv aId making farmers reluctant to invest in (i)
 
agricultural impr v'ement.; and (ii) it i cation svstem C) and
 
M (as evidec,'(! I'v r1,ltctance to pay water charges, volunteer
 
lahor, etc. )?
 

S 	 Is the i rri ,ati i 'I-st tit tlenaI structure so removed from
 
the user that inappnrcpriate water allocation and management
 
policios have h,,n instituted?
 

B. 	 Management [s's 

1. 	 Do increas( in the cost of water lead to more efficient
 
waterus'
 

it i; pats ihIe to expect that as water prices increase 

it hecnme Pori rutt ional to incre-ise physical efficiency by selecting 
and adontinL i o v1,H me,thods of contro iling, measuring and applying 
water. II f r, II, II 1 1',1t it ho l I he pos hi1e to design systems of 

:nC! , oj elI asFric]rTi* ;1e (tI I T ati i ll promo te icient use. However, 
Ne has i ;o.i Suaer .tiv,,o t, sinuc, thi, v;tluc ot water is often low 

thore is; eonot011 017 ' i t i'' to i tr'-'t, phvsical efficiency.1]itt!.' , 

Pence , a cl(ear e itsh h , tt, ti c, of wate r andrIat o.:i ut efficiency 

of its u;e canlot he asi lv ostihli !ohudl. ()th',r factors such as 
denendahi!itv of sipp i's, svstrs of de liverv and flow regulations 
effect effici encv and ohctirt, ppt re price incentives. 

1 H.B. Ne5h,,ssi and I. A. Seagraves, "Efficiency in the Use of 

Water for lrrivct ion: The Role of Prices and Regulations," in Natural 

Resources Forum. VoI. I. (Boston: D. Reidel1, 197P), pp. 53-72. 
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In general, increasing the _cost of an nreliable:water supplyis. 
unlikely to increase efficiency of use. Farmers know how to use water
 
efficiently when it has high value to 
them. Even on unreliable or
 
poorly managed schemes there are times of the year, sometimes as brief
 
as a week, when there is high value to water. At peak demand times
 
there is no inefficient water use. 
 Each drop is watched. Inefficient
 
distribution of water on farms is generally an indication of low value
 
to farmers due to circumstances beyond their control.
 

b. Evidence sought
 

The essential first step in examining this issue
 
is 
to establish a workable definition of what constitutes efficient
 
water use. 
 Efficiency in water use can be approximated by either the
 
gross or net design water requirement used as the basis for the
 
capacity of the system. Systems are generally designed to deliver to
 
the farmer or user the amount of water required to supplement probable
 
local rainfall or soil water reserves up to the level of potential
 
evapotranspiration (PET). When PET is satisfied, plant growth is at
 
or near the maximum. Delivery of water at the farm level exceeds the
 
net requirement in order to account for losses in delivery. 
The gross
 
design water requirement accounts for the losses in distribution and
 
storage. Irrigation water requirement is expressed as
 
hectare/centimeters or cubic meters of PET. 
 It is proposed here that
 
delivery and use of the net or gross design water requirement be taken
 
as the standard of efficiency.
 

i! To examine this issue, areas to be reviewed can be: (i) sites
 
where relevant increases were instituted in water charges during the
 
period of observation and/or (ii) sites with water charges compared

with sites where there are none. The most important data would be
 
that which establishes a correlation (or indicates an absence of
 
correlation) between charges and efficiency, namely, data on:
 

o Levels of efficiency over time or at points in time; and
 

o Levels of water charges (if any) over time or at points in
 
time. 

Once again, correlation does not establish causation. Therefore, the
 
questions to be posed must attempt to establish the linkage. They
 
are,! 

o What is the relative scarcity of water? 

" Do the prevalent social norms regard water as a public good?
 

o Does the farmer-s definition of efficiency differ from the 
 ... '5
 

definition adopted here (i.e., 
how does the farmer determine
 
the opportunity cost of nonuse of irrigation water)?
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" 	 Can farmer use of irrigation water he manipulated by water
 

charges (i.e., to what extent do prices act as incentives)?
 

o 	 How reliahle is the irrigpation svstem?
 

" 	 Do higher charp.s provide greater incentives for farmer
 

concern with rpa ir And maint enance? Is this concern acted 

upon? 

2. 	 Are increaso(d watPer ha ryes a necessary and sufficient 

C .	 , i : r iprv ,d ) and M? 

a. 	 Dis us foil.((1 

'ndouht ,I , lack of Iinancial resources is an important
 

nPlrt I 	 many countries. Aelement that caNuos w (Mand M1 in 

US Government Account i IPfi ', studv of A[)-f inanced i rri gaLion 

projects in foir Asian cotr iers f0oun0d that each count ry deferred 

maintenance nt i sSvst.ims had deteriorated to the point of requiring 

major reha hilitat ion. 1 Th ssitudv concluded tlit the primary reason 

for tho fai ]lor ws i nadaot ua t, funndingp of (nand M on a regular basis. 

Followin, di anris. s similar t) this it is widelv hel ie ed that "poor 

cost recoverv discipline" has predictabl results: "poor 0 and M, 

poor prn]ect performance and continuing deterioration of the system.'' 2 

All this is ol asihle hit unproven. Inded this deterministic thesis
 

is mls1 adin , hecaiuse it. imsplies that there is an automatic process of
 

inprovenot onc'e frmers Pay For watpr, and presumabl the more they 

pav thlie Io ro rap!O and co mplete the improved performialnce. This 

ignores the, other a',s in which the monev might he spent and 	all the 

of the 0other causes nf inefici ciencv that might remain after removal 

and M i [! r'hl Sm.IIn i0 

Part of the e:xplanat;'mn for the gap hetween planners' predictions
 

the details of
of irrigatior Prfi rmance and the field reality is that 


O and M are not well specified heforehand. During the planning stages 

not enough feailid wnrk is undertaken to outline the needs, resources 

necessary aWs the procedures to he followed. Furthermore, the variety 

of (auses for ue'le,'t and disrepair in irripatioi are not well-known 

nor is there A clear picture of the relative contribution of 	each.
 

Neither is it always the case that it farmers pay, the funds 	will. be 

made 	awailahl for n and M. For example, Taylor found that in the
 

Peka ien Sa npea n Project in East .lava, fa rmrs were paying much more
 

lrrigatinn Assistance to l)eveloping Countries Should Require
 

Stronger Commitments to peration and Maintenance (Washington, DC:
 

U.S. 	General Accounting Office, 19I3).
 

2
71otes, 'Th'e Experience of the World Bank.
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than was being used for 0 and M.1 Even if adequate funds are 
available from water charges there is no guarantee 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 due to inappropriate design or poor 
construction standards may be significant aon wel.1 There is evidence 
too that irrig ation managers ha\ insufficient appreciation of 
changing agri cultural needs as new agronomic technologies develop. 
For e ampil1e , mangrs maV bhe reluctant to change ape -old canal 
rotation Patterns or the tiinlg of closure for annual main tenance even 
t:hough UIK would he beneficial for improved crop production. This 
di sc iss in yi1ur ,sts a variety of questions that may be useful lv raised 

by the team. 

b. 	 Evi dence sounh t 

In order to test this proposition, comparisons will have 
to made made on either a longitudinal or cross-sectional basis. The 

first ntrep will he rn identifv those projects where, (i) water 
charges were increased within a timp period that allows for changes in 

n and ,Mto have been implemented, or (iN) projects with comparable 
water charges with differing levels; of n and M, (iii) a project 

where charges were increased and a comparable one where they were not, 

or (iv) projevt s with water charges (and/or wi th water charge 

incre, s) and vrolect s with no water charges at all. There wil! have 

to hp a tandard by which to idu, "improved" 0 and M. One measure 

coul he the tlinba ilitv and .ili ness oi water supply as judged by 

the users. An indi ect mun-tr, of the rrIabilitv of supply would be 

increasinip o r maintainina g l,pI1eve Is Ipr duti on wi tlie assump tion 
that therer were no ot her interva, In variales (at her than lack or 
irrigpat ion) that had a ne iative impact on production. More 
specifical Iv, direct indications oof iir:tprov'tents in 0 and M woLlcI 

require data on the following: 

o 	 Levels of spending on n and M;
 

o 	 General condition of the physical structure;
 

o 	 Farmer Opinion on system reliability (efficiency of water
 

delivery): and
 

o 	 Farmer satisfaction with allocation of water. 

ID.C. Taylor, "Financing Trrigation Services in the Pekalen
 

Sampean Irrigation Project, East Java, Indonesia," Irrigation Policy 
and Management in Sotheast Asia (Los Banos, Philippines: IRR1, 
1978), pp. 111-112. 
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By the same token, indirect indicators of improveo 0 and M would be
 

factors relating to the achieved benefits of irrigation, namely:
 

o 	 Increases in agrichitural production and productivity; 

o 	 Increases in farmer incomes; and 

o 	 Increases in farmer adoption of new techniques. 

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

o 	 What is the level of spending per hectare on 0 an d M within
 
the area covered bv the project?
 

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

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

o 	 Who is responsi ble for what aspects of 0 and M and with what
 
success?
 

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

0 	 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 
de f ici enci es? 

0 	 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 systems improve 0 and M?
 

a. 	 Discussion
 

It 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 mobilization of local resources for improved 
Irrigation 0 and M "can occur only th-ough the cooperation and 
voluntary participation of the farmers." 1 They argue, in eddition, 
that appropriate incentives will be requirJ r, procte 

]Levine and Hart, "Mobilizing local 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 mobilize both economic and noneconomic resources 

(e.q., vulunta-v, inhor) that can be applied to improved 0 and M, 

improved aiudication of water rights and conflicts, more satisfactory 

water allocation and so on. At the very least, farmer participation 

K necessary to ensure bore aucratic accountabi litv 1M While it is 

genera Ilv P-cepted that increased farmer responsi hility in local 

tirgation management has subs tantia] ptential for improving n and M, 

the great vari ,tv in levels of perormance of farmer organizations 

suggests that the issue is far from heing resolved. 

Before considering the record on this issue it is useful to 

examine the varietv of institutional arran pements whereby farmers 

participate in management of irrigation svstemq. Forms of 

paticipation vnrv from the relatively informal and loose collective 

organizations in Wade-s South Indian case study to the much more 

complex and formal organizations that exist, for example, in Japan, 

Taiwan and Indmes ia.2 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 accountahle to the hody of irrigators they serve. 

This contrasts strikingly with the suhaks of Bali each of which has a 

written constitution and a couincil that sets policy and elects 

officials. In , pan and Taiwan the water user associations are 

similarly highly institutiona.lized and have a "rational-legal" 

organizational form.
 

As might he expected, farmer organizations have met with varying 

success in improving irrigation efficiency. Levine cites the case of 

the Tou Liu system in Taiwan where water use efficiency (as measured
 

by delivery of proportion of crop water requirement) is over 90 

percent--a higher rate than obtained even in other Taiwarwse systems 
3(60 percent). It 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 Agriculture," WAMANA (Quarterly Newsletter on Water
 

Management, Bangalore, India), 1 (4), (October 1981), p. 1 0 . 

2 Wade, "The Social Response to Irrigation." 

C. Levine, "The Relationship of Design, Operation, and
 

Management," in F. .. Coward, Jr. ed., Irrigation and Agricultural
 

Development in Asia (Ithaca: Cornell Universicy Press, 1980),
 

pp. 51-62.
 

4 I01d, pp. 53-54. 
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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...."] Other conditions that facilitated the success were
 

polIticaI 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 exijmple from a surface irrigation project in tle Indian 

state of Cu arat, ,Tavaraman describes a case of successful operation 
manaped bv village level management commatees. 2 Through seven-member 

representative committees, farmers at: the village level are entirely 
responsible for field channel maintrnance 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 contri hut ion. The system has functioned successfully for the 
past fifteen years. Critical to farmer success were the scarcity of 

water and the establishment of rights that ensured water availability 
during{ the kharif irrigation season--a process in which the farmers 

participated through village representatives. Additional factors were 

organizing on a village basis and the limited functions the committees 

were expected to perform--channel mainrenance and liaison with the 
irrigation bureaucracv. 

In general, one of the most important factors cited in the
 

literature as essential to the success of farmer participation is the 

reliabiiItv of water supply. On the other hand, organization of user 
associations is suggested by Cistafson and Reidinger as a means of 

solving the problem of lack of reliability in water supply. 3 Veeman 

also suggOsts that the lack of institutions for regulating water 
rights is frequentlv responsible for the unreliability of water 
supply.4 It is pqihle that farmer participation and reliability of 

water supply are mutual lv reinforcing factors that together contribute 
to improved 0 and M. Given the diversity of results obtained by user 

associations it would be helpful to identify the processes critical 

to succtass.
 

]Levine, pp. 55-56.
 

2T. 
K. Javaraman, "Farmers' Organisations in Surface
 

Irrigation Projects: Two Empirical Studies for Gujarat," Economic and
 

Political Weekly, XVI (89) 1981: pp. AR9-A98.
 

3E.W. Custafson 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
T.S. 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. Evidence sought 

Here 	 the comnarison will have to be based either (i) onsites where changes in levels of farmer participation have occurredand/or (i) sites that have farmer participation and control and thosethat 	 do not. In establishing a judgment about "improved" 0 and M, the same 	 kind Kf Kta would be required ns was specified in Issue

above: () apd M1spnendine levels, phsi cal 

2
 
condition of structures,

system reliahilitv, and allocation of water. The indirect indicators
of improved H and M1will also 	he the insame terms of increasedproduction and prodlctivitv', incomes and adoption of new Lechnologies. 

In addition, inf rmatfo n will be rttained on the institutional 
arrangements themselves byv asking the foIlowing qu-t ions: 

o 	 Is the instititional structure formal/nonformal? 

o 	 What is the strength of the institutional_ structure (as

measured by continuitv, ability to key 
 fees, regularity of 
meetings, etc.)? 

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

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

o 	 What is the quality of the leadership? 

o 	 What responsihiirv d,-q the f-rnec orranizAtion have in 
irrigation administration? 

o 	 What authority does the farmer organization have in
 
administration 
and whL. is the extent of the authority
relative to the resr 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 astablishment/existence of 
an institutional 
structure (user )rganization) that allows
 
farmer participation and control And:
 

Institutional ability to 
raise revenues 
for 0 and M: and
 

Institutional ability 
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 and M and what is the user-s role in achieving this?
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0 Does the establishment/existence of the user organization
 
result in:
 

-- Improved water allocation; and 

Improved acconntahilit v' of operators (and other 
officials) so that irrigation becomes more reliable? 

C. Source-; of Informatinn 

The sources of information for examining all the issues discussed 
above are simnilar though it may he necessary from time co time to 
consult soTe special sources for a particular issue. This will he 
determined a: tVo need arises. In part, we will rely heavily on 
secondary souhrces uich as those ]intd in Annex 2 of this report. 
The list will he expanded as additionnal secondarv material is 
consulted. 

In the field visits, we will relv heavily 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, etc.; irrigation officials 
such as engineers, operators, etc.: and finally, but perhaps most 
important, with farmers who are nsers of the irripatio,. 

Since there is not sufficient time to conduct comprehensive 
surveys, it will he important to identify "key" people, as for 
example, leaders of water-user associations, or a system chief 
engineer. As a control, it will also he necessary to speak to others 
such as a few irrigation users selected at random or the average water 
association member. Another useful devicc would he to meet in 
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 
he reliance upon the team members- personal observations of irrigation 

prolects.
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V. 	PROPOSED FIELD VISITS
 

The overall objective of the field visits is to supplement the
 

secondary source research and provide data for case studies that will
 

be used as evidence evaluating the six irrigation pricing and
 

management issues defined in the previous section. The case studies
 

will be included as Annexes in the Final Report.
 

Two multidisciplinary teams, each composed of three members, will
 

conduct6the field studies. The composition of each team and its
 

proposed schedule are described in Sections A and B.
 

A. 	Team I
 

1. 	 Composit~on
 

Team I consists of the following members:
 

o 	 Dr. Ian Carruthers (Economist and Principal Investigator);
 

o 	 Dr. Dean Peterson (Engineer); and
 

o 	 Dr. Rekha Mehra (Agricultural Economist and
 

Social/Institutional Specialist).
 

The 	team's schedule is as follows:
 

o 	 iarch 18-20, 1985: Washington, DC:
 

o 	 March 22-29, 1985: Indonesia:
 

o 	 March 30-April 8, 1985: India;
 

o 	 April 9-17, 1985: Morocco: and
 

o 	 April 18, 1985: Washington, DC.
 

2. 	 Field visit schedules
 

a. 	 Indonesia
 

In Indonesia, the Government's Sederhana project
 

provides an excellent opportunity to study the development an
 

operation of small-scale irrigation. The small irrigation projects
 

are technically simple gravity-fed systems constructed throughout the
 

a whole range of construction
archipelago since 1974. They represent 


and management standards and various stages of development of user
 
to observe successful systems in
associations. The team will be able 


Yogyakarta and problematic ones in the South Sulawesi region. The
 

schedule will be as follows:
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o 	 March 22-25, Djakarta: Meetings with officials in the
 
Ministry of Agriculture and the Public Works Department and
 
other persons they may identify;
 

March 26-27, Yogyakarta: 
region will be the Randergoway sub-project because of its 
extraordinary success. It has a well-functioning farmer 
organization, has established water charges and a continuous 
maintenance program: and 

i 	 The focus of the visit to this 

0 	 March 27-29, South Sulawesi: Some of the sub-projects in
 
this region are experiencing problems due to poor design and
 
construction. These are also 0and M problems that should
 
provide a contrast to the Yogyakarta region.
 

It is expected that all the issues can be examined at these sites.
 

b. 	 India
 

India offers a wide variety of irrigation technologies
 
(canals, gravity-fed, groundwater, etc.) as well as a number of
 
different administration and management systems (bureaucratic and
 
participatory). This field visit will offer the opportunity to study
 
sites that may not be available elsewhere because the systems are not
 
as diverse.
 

The schedule proposed for India is as follows:
 

o 	 March 30-April 2, New Delhi: Hold preliminary meetings with
 
officials in the Indian Ministrias of Agriculture and Finance
 
and with irrigation specialists in USAID's irrigation
 
division. The Ford Foundation has been approached to help us
 
set up a seminar that would draw together irrigation experts
 
from the World Bank and the Water Technology Center. in New
 
Delhi, and the Institutes of Management at Ahmedabad and
 
Bangalore. This will provide an excellent opportunity to
 
review the current status of Irrigation throughout India;
 

0 	 April 3-4, Roorkee, U.P.: The objective here will be to draw
 

upon Dr. Peterson's established contacts in the Irrigation
 
section of the Roorkee Engineering Institute. Discussions
 
will be held with the researchers at the Institute and site
 
visits will be made: and 

0 	 April 5-8, Bangalore or Ahmedabad: Both locations have
 
Institutes of Management with Irrigation Sections that are
 
currently conducting research. The objective would be to use
 
these resources and to visit neighboring irrigation sit.-s.
 

The visit to India is contingent upon Government of India 
clearance for the team. This process has already been initiated with 

the help of Mr. Robert Nachtrieb of the USAID Mission at New Delhi.
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If clearance is not given, we will have to reschedule this portion of
 

the field study either by goirg to the Philippines or by extending the
 

visit to Indonesia or some other arrangement mutually agreed upon by
 

AID/PPC and Devres. 

c. 	 Morocco
 

Over the past ten years, Morocco has been generally
 

successful in rate collection for 0 and M and is proposing to begin
 

covering capital costs as well. However, Morocco is an example of
 

efficient rate collection. There is enough of a range in collection
 

rates between irrigation sites to make this an interesting case. It
 

also offers a variety of medium- and small-scale government and
 

private schemes.
 

The schedule proposed for Morocco is as follows:
 

April 9-12, Rabat: The visit here is to meet with officials
o 

and to obtain data at the Ministries of Agriculture and the
 

Treasury and the Irrigation Departments: 

April 12-15, Doukkala Project: This is an example of a
 

highly successful canal irrigation system with established
 

water charges. Cost recovery is intended to meet 100 percent
 

of 0 and M charges and in 1980 the collection rate was 89
 

percent. Field responsibility for 0 and M is with farmers
 

and performance is good. Data from this site will provide
 

insight into the high cost recovery/good 0 and M/farmer
 

participation case: and
 

0 	 April 16-17: Visits to other project sites to be determined
 

later.
 

B. Team 2
 

1. 	 Composition
 

Team 	2 consists of the following members:
 

0 	 Dr. N. S. Peabody (Social/Institutional Specialist and
 

Team 	 Leader): 

o 	 Dr. Alvin Bishop (Engineer);
 

o 	 Dr. James Seagraves (Economist): and 

Dr..Al LeBaron (Economist).
 

Dr. Seagraves will hell the team that goes to Peru and
 

Dr. LeBaron will go to the Dominican Republic. Dr. Peabody will be
 

the only team member who is scheduled to visit the Philippines but he
 
will he joined by an economist based in Manila. Devres is in the
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process of identifving the appropr inte person iTn Mani la at one of the 

following inqt itut i ons: the Asian Inst I tute of Management, the 

Institute of Philippine Ci Iture or the Nat ional Irrigation 
Adrinistration (NIA). 

The team's schedule is as follows: 

o 	 March 18-2 0, 1985: Washington, IC; 

o 	 March 20-April 3, 1985: Peru; 

o 	 Apri1 7-17, 1985: Dominican Republic; 

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

o 	 April 18, 1985: Washington, PC (Or. Peabody arrives April
 

22).
 

2. 	 Team Visit Schedules 

a. 	 Pe ru 

Peru offers a range of irrigation sites in its many 

valleys. There ire a variety' of management systems and diverse 

problems including different values for water and charging mechanisms 

that should viold us, f]il information. Au extensive body of literature 

alreadv 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, INIPA, INAF, Plan
 

Rehatic and maybe ONERN. Prior to the visit, we will try to
 

secure the collaboration of one of these agencies 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 lie ciOsa and/or Iog Zpota;
 

March 23: Visit several irrigation schemes near 

Caijama rca. If there is a reasonahle place to stay in 

San Marcos go there for two ni ghts--otherwise stay in 

Cajamarca and go,) early on Sunday to se the Plan MERIS 

project at San Marccon: and 

March 5: Visit irrivati o s;chemes at Jequetepeque, 
Lam hav it aInd Ci-i lavo: 

o 	 March 26-28, Pi urn (San Lorenz{}): Visit persons who
 

understand the water svstems, problems, charge., local
 

commissions and committees:
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0 	 March 29-31 , Tacna: Visit persons who understand the water 
svsters, problems, charges, local commissi ons and commit tees 
in Tacna , Meqequia and Males (near Arequfipa) : and 

o 	 April 1-1, Qnlete and Li ma: Visit Canete and return to Lima 
to SeC11e ;(' quiest ionsans"'r; I " ,irv that 	 remain. Begi 11 
write-ip. 

h. 	 Porin i ca Rp1n h.i I c 

In the Pominican Pepuhlic there is a long-standing
irripation tradition, a hireaucrati c entity the Instiluto de Recursos
Pidrolicos (INDItRI ) with overall responsibilitv for irrigation and

decentrali;ed irri 
 i'ai n districts that the government: would like to 
make self-sufficie nt. The vovernmpnt also has a cost recovery 
poI i cy. Owvrr, recent 1, prohlems have arisen with payment rates andwide 	 wateor mannamnt. These factors will offer useful insights for 
this stud,. 

Purin t hp riod between April 7-17, some time will he spent at
 
INPPRI 
 o l wed hy sit.e visits to: 

o 	 Yate del ,Nort: Where there are construction and water 
man a gement prob h ems, 

o 	 Sahareta: Where t'SAID is about to implement a water 
manapment nr eet: 

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

o 	 Azna: Which is a new agrarian reform area. 

c. 	 Philippines 

The Philippinos was selected for field study because of

the wealth of its (x:<rionce with farmer participacion and user
 
associatinns. 
 Firmer ,'l lective behavior is well-documented here and
continuing r'spar-l in an important part of the work of the National
 
Irrigation Adminint rat 
in. 

The procedure in te Philippin,,s will he for Dr . Peabody to work 
with an economist current I'' tngavd in irrtgation research at one of 
the Instit. t en in Manila. In Manila, the base of operations will heat the NIA And from there field visits will be made to irrigation
sites in the Hier! Hasin. Mnnv sites are available within 100 miles 
of the citv. 
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ANNEX I 

Proposed Work Implementation Plan
 

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

A. 	 Purpose 

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

to prepare Final Report
2. 	 Develop written plan 


3. 	 Devres travel briefinu 

4. 	 Update and incorporate additional material in annotated 

hi hi oraphv 

final
 
9. Meot with AID/Washington and review field work and 

report T-,ans 

B. 	 Procedures 

action by Teams I (Indonesia, India and
1. 	 Tasks for joint 

Morocco) and 2 (Peru, Dominican Republic and the 

Philippines) 

Report:
a. Develop outline for 	Final 


(1) 	 Objectives: 

(2) 	 Analysis of case study areas; 

Conclusions and recommendations;
(3) 


report of case studies(4) 	 Annexes: In-depth 

from: Peru, Dominican Republic, Philippines, 

Morocca, India and Indonesia: and 

(5) Annotated bi bl i ography. 

b.' Develop schedule for completicn of Final Report 

(1) 	 Schedule for completion of field studies (by 

April 17, lq85): 

(2) Schedule for completion of case study reports; 
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(3) Develop agenda for meeting in Washington to
 

discuss results of field trips (April 18-30,
 

1985): and
 

(4) 	 Assign writing tasks to Team members including
 

deadlines for completion (due: June 3, 1985
 

at Devres for input and editirg).
 

2. 	 Tasks for individual action hv Pa :i o Teams I and 2 

a. 	 Develup plan for f ied work: 

h. 	 Develop detailed outline for case studies;
 

c. 	 Assign individual writing tasks and deadlines for
 

field reports:
 

3. 	 Devres travel briefing--Devres staff
 

C. 	 Outputs
 

1. 	 Outline for Final Report
 

2. 	 Two field work implementation plans
 

3. 	 Both Teams briefed for travel
 

I. FIELD VISITS (MACH 21-APRIL 17, 1985) 

A. 	 Purpose
 

1. 	 Complete case studies through field visits--to six
 

countries specified in Section B above
 

2. 	 Write report for each case study
 

B. 	 Procedures
 

(For Teams I and 2:)
 

1. 	 Visits to sites on itinerary--details provided in
 

Chapter V of this report
 

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

discussi ons
 

3. 	 Bevvin writing case study reports
 

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

reports.
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III. POST-FIELD VISIT WASHINGTON MEETING (APRIL 18-30, 


A. 	 Purpose 

1. 	 Complete case study reports 

2. 	 Discuss conclusiens and analysis for Final Report 

3. 	 Devres travel debriefing
 

B. 	 Procedures 

1. 	 Finish writing case study rerorts--due: May 13, 1985 at 

Devres for input and edit 

2. 	 Develop outline for conclusions and analysis for Final 

Re port 

3. 	 Assign writing task and deadlines for completion of 

Draft Final Report (due: June 3, 1985 at Devres for 

input and edit) 

a. 	 Executive Summarv--Principa] Investigator 

h. 	 Obiectives---revised from Preliminary Re ort 

C. 	 Annotated bibli ,raphy--revised from Preliminary 

Report 

d. 	 Analysis--to be written
 

e. 	 Conclusions and recommendations--to be written 

4. 	 Travel debriefing bv Devres staff 

C. 	 Outputs 

Final came study reports draft ready for inclusion as1. 

Annexes in 	Final Report
 

2. 	 Written task assignments and deadlines for completion of 

al] sections of Final Report (due: June 3, 1985 at 

Devres for input and edit) 

IV. 	 FINAL REPORT PROD wTION AT IEVRES (JUNE 3-28, 1985)
 

TO ON 30, DRAFT FINAL REPORT
V. SUBMISSTON AII) JUNE 10 5 OF 
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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. Ian Carruthers 

B. 	 Submi t FinalI Report tn All) 

C. 	 Dr. Carruthers, Principal Investigator Prepares and Presents 
AID Seminni'
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