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Introduction

The Asia Bureau Missions have committed a large share of their re-
sources to irrigation for a number of years. In FY 1980, in terms of
Life of Project costs, 22% of the total Agriculture and Rural Devel -
opment /Nutrition (ARD,N) budget was allocated to the irrigation sub-
sector. In 1981 and 1962, respectively. the percentages increased to
30.2 and 40.5 of the total Pianned Budget (ARD,N). In FY 1983, this
percentage is estimated at 39.5%!  These estimates do not include
some irrigation activities in agricultural research and rural devel-
opment projects.

These levels of investment are in keeping with crucial host country
development goals. They reflect the fact that 70% of all irrigated
area in the world is in Asia, which also has an estimated Q0% of

new irrigation capacity. More significantly, 90% of the irrigated
area in all developing nations is in Asia, where irrigation is viewed
as a potent means for ragidly meeting food demands and accelerating
agricultural development<.

A realization of the great significance of irrigation in the region
led the Bureau to commission an expert irrigation team to study ir-
rigation issues and strategie- in five Asian ccuntries in 1980 (a
sixth country, Sri Lanka, was added in 1982). The findings of this
team were presented to the 1981 strategy meeting of Mission and

Bureau staff in Jakarta where high priority was given to a water
management - oriented strategy’ These events, combined with missions
recent deveiopment of projects in Sri Lanka., India, Pakistan. and
Bangladesh, make it appropriate to evolve a set of key concepts and
working principles to guide and define a useful irrigation water
management strategy. Such a strategy must be flexible in meeting
special host country needs. It must also have a built-in learning
mechanism to remain relevant in the dynamic context of Asian irrigation
development .

*This paper was developed by Max K Lowdermilk, Water Management
Advisor for ASIA, TR, ARD-AID Washington in collzboration with Mark
Svendsen of the same office. It was added to and improved greatly
by substantial reviews by Dr. Dean Peterson Dr. Gilbert Corey, Dr.
Wayne Clyma, Dr. Jack Keller, Dr. Ray Hooker DIr. John Reuss. Dr
Melvin Skold, Dr. R.K. Sampath, Dr. Ken Nobe.  Mr. John Harbeson. Dr.
Ken McDermott,Dr. Gilbert Levine and many individuals in the Asian
Missi as.



Considerations for Strategy Formulation

Strategy is a frame of reference which provides guidance in developing
prcgrams. projects, and activities for the achievement of specific
objectives. It provides a means of selecting elements or factors on
which to concentrate and to prioritize. An acceptable strategy must
ensure that scarce resources, including AID resources, are combined
effectively to achieve specified objectives commensurate with the
policy directions of the Agency. Strategic issues which might be con-
sidered, among others, include. Concentration of AID's resourcec vs.
dispersion of resources; long-term vs. short-term involvement; primary
focus on software components vs. focus on large infrastructure hardware;
primary focus on farm systems vs. main systems: focus on small to med-
ium systems vs large systems.

Each country has its own set of goals and objectives as well as special
conditions and constraints which might be accomodated within AID s own
development strategy. Tlzse include such things as eccnomic equity, and
welfare objectives and policies; various natural and human resources:
stage or level of development: crganizational and institutional differen-
ces and many other couutry or region-specific considerations. For
example, some countries will continue to develop new irrigation projects
while others will focus on rehabilitation o! existing ones. Some
countries will do both. But virtually all projects, new or old, need

to give more attention to irrigation water management if development
goals are to be met.

The purpose of this paper is to suggest a flexible framework for devel-
oping a clear and relevant strategy to guide the planning and implement-
ation of AID's irrigarion projects in Asia. Such a strategy should be
based solidly on the valuable lessons AID has learned over the past 30
years of involvement in irrigation development. It must also draw on
the expanding body of knowledge developed through innovative, pilot
efforts at {mproved irrigation system management, and research in a
variety of discipiines focusing on water management problems.

Both AID/Washington and the Missions recognize a need for a more
focused strategy. A project-by-ptoject approach, or the changing ap-
proaches bised on personalitisc, result in fragmented efforts which do
not, over the long run, impact the intended clients significantly nor
contribute substuntially to knowledge about how to improve projects and
maintain systems. There have been few irrijation projects anywhere to
date with adequate and reliable built-in le.rning mechanisms.

The Bureau of Yolicy ana Program Coordination, aware of the need for an
AID stratepy for irrigation development. in 1979 conducted a pattern
analysis study of 25 srall and medium scale irrigation projects of AID
and the IBRD®. The kev findings of this studyv point out the importance
of on-farm water maragement and that rehabilitation or improvement
projects generate faster returns, higher visitility, and greater positive



impacts on small commercial farmers than new ones. The study also
shows that AID projects have given relatively more focus to the farm
level and local institution-building dimensions than have World Bank
projects. The study calls for better project design based on careful
diagnostic unalyses of complex suil and waler problems along with im
proved social, economic, and organizationa: evaluations to provide more
objective measures of project costs and returns to farmers and society.

In the late 1960 s, AID substantially increased its emphasis on a rel-
atively unexam.ned concept known as irrigation water management. Prior
to the 1970 s, che primuary conce-n in irrigation development for both
#ID and other .enders, as indicat=d by funding portfolios, was with
civil engineering structures to capture. sctore and convey water. A
review of 22 World Bonk and 8 ALD projects in Asia designed during the
1960-1970 periuvg shows that aover 60% of toral project costs went for
hardware of which canal improvements and dums were predominate”. During
this period recognition of seriovs externa.ities such as water logging
and salinity and problems of cost over-run- and the limited benefits to
farmers led to real conccren by AID for improving the productive end of
the water management system

AID's first ma or experience in integrated on-farm water management activiti-
€s was an innovative and fur-reaching project in Pakistan. which has been
widely acclaimed inside and outside AID as a great success. Unlike

many projects, this centrally-funded Pakistan project was designed
flexibly which allowed for careful diagnostic analysis. hands-on field
training of hout councry personnel, institutional development a definite
management focu.s, long-term commitment. and a built-in capacity to doc-
ument and dissceminate lessons learned. The project ensured AID s recog-
nition among international development orgunizations and host countries
as a leader in irrigation water management and has substantially influ-
enced AID's current project design and impiementation procedures.

Recent AlD-funded work aimed at stimulating and encouraging the formation
of tertiary-levei farmer organizations in .ri Lanka has continued that
effort. This work has also srimulated heaichy discussion both within

the ranks of the local irrigation bureaucruacy and among the various actors
involved in managing irrigation water including irrigation officers,
politicians and farmers. Such discussion and interaction is essential

1f improvement: made in water management practices are to persist over
Cime.

This work shared some of the critical elements .{ the Pakistan experience,
including an enphasis on developing host country institutions, diagnostic
analysis o{ the existing fieid sicuazion before beginning implementation
("action resear-h'), and a comprehensive sechanism for evaluating results
and making timeiy corrections while the project was in progress.

These experiences, i1 addicion to rhose gencerated by other projects cur-
rently being plauned or implemented, cank AQD among the leaders in
international witer management improvemeni work. ALD has a sound repu--
tation on which to build, aftording it the opportunity to play a
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leadership role in this tmportant field and exerting influence which
far exceeds the actual dollar amount of its investments.

A flexible irrigation strategy must build on past experience but also
must be tied to Agency policy. Current Agency policy statements rve-
garding methods of increasing agricultural production and equity for
all classes of farmers fits well with the key conceprs and emphases
needec to improve irrigation. These include: Policy changes which
result in improved incentives for production; systematic transfer and
adaptation of improved technologies at lower ~osts; utilization of hard
economic data to make projects more effective: the irvolvement of al}
affected greoups of people to enhance democratic participation and max-
imize the use of local resources; enhancement of private sector involve-
ment to deliver goods to people more effecitvely; and the strong focus
on institutional and human development®  These major policy emphases
should under-gird irrigation strategy for the 1980 s and beyond.

In addition to building on past experience .and promoting current AID
policy emphases, it is Important to build an approach which can

provide the maximum benefits in proportion to the scarce economic
resources available for investument. Conventional irrigation projects
require large sums of capital and are notorious for cost overruns.

“hese projects have an important place in national development and can
Le cost effective, especially if the time period from design to operation
can be shortened. However, past experience suggests that, given {its
relatively limited capital resources and its focus on improving pro-
duction rapidlv, AID should emphasize investments which involve r habil-
ication and extension of existing svstems with new construction, limited
to small medium irrigation systems. In botli cases, the principal focus
should be on the managemen: of water in the svstem, with construction
activities delegated a supportive role.

Moreover, thre¢ decades of modern trrigation development is exhausting
the sites for developing new large-scale irrigation projects which are
economically feasible*. Policy makers and officials in meny of these
countries are becoming increasingly aware that the future of irrigation
development rests with better and more efficient utilization of existing
water sources.

The most significant development in irrigation in recent years, in the
Asian context. is che greatly improved understanding of current irrigation
water management strategy and, concomitantly, techniques which can be
successfuily implemenced to improve water management. The irrigation
scenario over the next decade will not be one of increasingly large dam
construction projects, but rather will feature the improved management

of water throughout existing irrigation systems. To conrinue to play a
leading role in this ares  AILD Must o articulate a strategy that recognizes
the central imporcance oif witer management in future irrigarion development

*India, however, has a greater potential for new projeccs than other
Asian countvies. Most of the new projects, however, will be from small
to medium projects designed with the latest knowledge of irrigation water
management approaches.


http:i.rrigat.on
















- 10 -

the lower portions of the system have been almost a 'no man's land."
Ths results both from tradition as well as the lack of exposurz to
new water management perspectives and skills. Few countries today
can field an experienced interdisciplinary team of social, biological,
and physical scientists or prcfessionals to make a careful diagnosis
of system operational characteristics relative to system design
standards.

A Diagnostic Analysis (DA) process and specific procedures have been
developed and tested by the AID,Science and Technology Bureau Water
Management Synthesis project to provide this experience. This project
has also developed technical manuals, training materials, and a
training course that is now on vicde. crape, relating how to perform
both rapid and detailed diagnostic analysis of irrigation systems.
During the early phases of a project, project development and the
beginning of project imglementation, key staff and ATD project man-
agers should receive infensive short-cerm field-based training in

DA techniques. Tn many places, AID staff managing irrigation projects
with host countries heve not had prior experierce with and do not
understand the complexities o. these difficult multi-dimensional pro-
jects. There is an immedia~e need for AID to initiate a program to
provide professional development opportunities to gain this expertise.

It should be made clear that the farm management focus of the DA
process does not ignore the importance of the main irrigation system

in providing water supplies. It views the total system in terms of
the farmer decision maker and the local irrigation authorities who
are involved with day-to-day operations. The productive end of the

system is used as a barometer of how well the total system is oper-
ating to provide predictable supplies of warer for the crop production
of all classes of farmers. The problems are diagnosed at the ‘arm
level first and the causes are investigated at each control point up
the entire system. In the design of new projects, the same principle
holds. The distribution system must fully respond to realistic pro-
jections of water needs on farmers' fields.

(4) Development of Solutions

Along with Diagnostic Analysis. a mode known as Development of Solutions
has been udeveloped and tested. This is a means of circumventing the
typically long period of research prior to the commencement of improve-
ment or development activities. Needless to say, there are often
complex soil, water and other problems which require conventional
research to find the right solution. There are, however, many things
which cannot be learned in irrigation development without becoming
involved early in a "live" system to identify problems and search

for solutions under real conditions.

Therefore, we recommend the approach of testing and adapting known
technologies to the project enviroument at the carliest stages of
project implementation. In existing svstems, this may take the form
of a pilot program of action rescarch within the bounds of the
project area involving local farmers, irrigation officials and multi-
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Analysis and problem solving techniques. Managers of projects and
irrigation systems need special training in systems operations and in
methods for monitoring and evaluation of systems on a regular basis.
Extension workers and otliers need training in water managemecnt
practices, agronomic practice under irrigation and farmer organization
for the improved uce of water for crop production. Planners and policy
makers also need greater awareness and understanding of advances in water
management and in systems design and operation. Short management -
oriented seminars can accomplish some of these aims. Farmers also re-
quire training in water management and in irrigation agronomy but this
emphasis still remains marginal in far too many projects.

b) Strengthen institutions: In addition to outside training of
individual professionals and the short-term in-country training of
individuals and teams outlined above, host country institutions must
be strengthened through longer-term support and collaboration. Just
as irrigation development in this country has proceeded through the
efforts of a mix of governmeat agencies (e.g. the Bureau of Reclaimation),
educatioanal institutions (land grant colleges) and private sector
(Irrigation ditch companies and private firms), a mix of institutions
is also import~nt for irrigation development in Asia. Gollaborative
programs involving host country research, training, and extension in-
stitutions and counterpart institutions in the U.S. can play a very
useful recle in this regard. This type of support also reduces the prob-
ability of retrenchment following project completion and helps create
a local capacity for self-renewal within the host country.

c) Farmer participation and organization: This is an untapped
potential yet is a key to attaining many of the objectives needed in
irrigation improvement. Farmer involvement doesn't just happen. It
takes place when farmers are reasonably convinced that they will re-
ceive visible benefits in the form of greater supplies of water and
better water coutrol thus improving production possibilities. fhere
i1s a need for a policy and a legal framework in many countries which
provides the clear government committment and visible incentives for
tarmers to organize effectively,

Farmers usually want more discipline and predictability in irrigation
systems than is presently provided. More data is needed, however, to
ascertain what levels of discipline are needed and desired by both irri-
gation authorities and farmers. In sowe countries, such as Sri Lanka,
the Philippines, Indonecsia and Pakistan, good work is underway. Farmer
patticipation muest be built into appropriate project activities from the
start. Projects should never attempt to do for farmers what they can do
best themselves . Project implementors should not wait until all de-
cisions are made and then provide farmers only a token role in planning
and implemencing projects. Farmer participation is not only cost effective
but also helos farmers learn skills, gain confidence and develop a
justilied sense that they are the ''owners of the project."

Farmer organizational issues are many and complex. Often, therefore,
Planners and program implementors ignore this area and search for ways
around the “'problem' of involving farmers. 1In the recent review of 63
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projects by the S&T WMS project, it was found that organization of
wate. users into cooperative associations was a significant feature {n
only 8 projectsi4. 1In the 1980s, far greater emphasis must be placed
on cthis critizal issue which has often been the Achilles" heel of
irrigaticn projects. Efforts must be made in all projects to learn
everything possible about the most successful modes of farmer involve-
ment for improved water management and continual maintenance of systems.
This will require a strong input from applied rural sociologists,
social anthropologists, and public administration experts to identify
problems, develop snd test experimencal modes, and to play a continuing
role in monitoring and evaluation efforts.

d) Extension vehicles to transfer the technology to farmers:
Few projects include extension as a component. Publfc extension programs
are weaik and {neffective. Farmer water management 1s an appropriate
functional area for agricultural departments, however there are almost
no subject matter specialists i{n the field. The result is no training
of field workers and only weak field activities to support Iirrigation
management projeces and programs. Data collecced by the S&T. AGR Water
Management Synthesis Project!d indicated that where rehabilitation of
Systems costs close to $700 per hectare, che total amount budgeted for
all extension farmer and project staff training was only $25 p2r hectare!
The widespread myth senill prevails that it water i{s provided, farmers
will automacically organize and learn to utilize water efficiently for
higher yields. This simply does not happen :in practice without new
knowledge inpur;. Conversely, unless reliable and timely water supplies
are provided, which happens all too rarely unow, organizatioral attempts
will weet with 'imited success. Concurrent efforts in both areas are
needaed.

e) frivate incentives: In public irrigation risjects, there should
be the strongest focus possible on private incentives. Wherever there
are private tubewells. Jift prmps or private tanks, they .-e usually
managed efficiently in carcrast to public systems. Private land

leveling operacicas to date have been far superior to public land lev-
eling progvams 1n atl “ountries.  On many public irrigarion systems,
the field clannels are nrivace property and improvement- such as lining,
struccures. woad other improvements are all private goods. The potential
role of “he private sector and private incentives to producers in large
as well as sroli svalooe g much greater than {s often appreciated.
Much policyv-oricnted riorourch is required in this arcal®.

£)  Policy ar ; Institurional development, which resul*rs in
fnnovative policies creating improved production possibilities for

farmers and incentivee ro these who work with farmers. are needed for
systems' iwumprovement. In the area of irrigatior. development, institutiunal
changes aro taking place primarily because governments are discovering
that old 2opeoacnes recule in excessive costs and limited returns. Along
with doemands for fncreased food supplies, rocial and political pressures
are torcing governments to lind ways to make lrrigation investments

more proficatle to both farmers and society. Esxperience to date sug-

gests that frowm disgnoscic anelysis of a aystem to project completion,

a steady stream of applied (jeld research findings reported in simple,
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clear language can have great impact on policy makers and planners.
Systematic efforts are needed to reach those who are influential in
policy decisions with creative and viable options which can be im-
plemented.

g) Knowledge tronsfer: A recent (1976) international symposium17
on arid land irrigation in developing countries has declared that the
most giaring need in improving irrigation systems is the application of
the scientific knowledge already available. Expericuce indicates that
the flow ol scicatific knowledge in this area Is sluw, erratic, and
fncomplecc.  Seldem does one country know what works under what con—
ditions and at what costs In a neighboring country. The approach of
developing cach new project from scratch is far too costly. There is
need for a nethod eof transferring what is konown. 1f this is done
systemativally, projects will be better designed and yield better economic
and socia’ veturns.  AlD should strive to build into each project a
low-cost wechanism co identify and document what works under what con-

ditions and at whar cost.

(8) Collaburqpiuquwiph_other international agencies

AID has o pood recevd of collabieraving with other international devel-
opment organisotions.  This is especially important {n irrigation
endeavors whese, in terms of large investments, the internaticnal bauks
are taking the lead. These are areas in which they function well. 1In
sther areas. however, such as project implementation. training, in-
stitution building, nd project monitoring and evalustion. they have
serious limitacious. AID, on the other hand. had some technical field
staft and o yrear deal of experience in farm-level and local institutional
development  suppurted by the technical expertise of the USDA and the
american lawd wrant university system. Given the available financial
resources ol ALl compared to rhose of the Banks, ir makes sense to allow
the tavgoer donors Lo Leondle the more costly hardware elements of major
frrigation system. aud to collaborate wich them ou software components
such as training, ‘astitucion bullding and 0&M. AID should continue

to be involved in tinancing both the hard and software of small and
medium projeces when they are designed appropriately and can be used as
prototype systemns. AL should, therefors, consider a program of close

collaboration where el iible.

This 15 Luportant becauoo the Banks can urilize thetr {nfluence on
countries ror some needed policy or institutional change. In two
countrics in South Asia, as a result of the World Bank and AID col-
Laboration, “hanges in water codes “or warel user asvocfations, the
developwent of o more rational mode of project planning, and chanrges

in waler revenue rates havae resulted. In a recenc case, AILD conducted
the research and policy analysis related to the establishment of legal
water user gesociation: and the Pank {nfluenced a host nation to {m-
plement 4 iegal ordinance. Such close collaboration should be encouraged
where approvriate.
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Table 1. Life of Irrigation Project Planned Estimated Costs and Percentage
of the Total Planned Budget for Agriculture, Rural Development
and Nutrition Allocated for Irrigaticn Activities in FY 1984

(Source: Annual Budget Submissions, 1984)

LOP Planned Estimated % of Total ARDIN
No. of Costs-Irrigation Planned Budget in Irrigation

Country Projects (000) Sub-Sector
*Bangladesh 4 $ 33,849 5
*Burma - § -- -
India 7 $256,500 45
*Indonesia 4 $ 95,350 23
*Nepal 2 $ 6,000 7
*Philippines 2 $ 10,0002 12
Sri Lanka 8 $234,900 68
*Thailand 2 $ 12,700 10
Pakistan 3 $115,000° 46
Total 33 $764,299 29

*Denotes Missions which in FY 1982 had no direct hire AID Technique
Professional for Irrigation Water Management.

llrrigation activities forin a part of an integrated Area Development
Project and a Natural Resource Conservation and Utilization Project.

2This is an estimice of the irrigation activities in both the farming
systems and the various Bicol Area Development Project.

3This includes funds from the new economic support funds and an estimate
of the irrigation ccmponents in the Tribal Area Development Project
and the Tubewell Power Project.



Table 2 Percentage of Total Project Costs for Hardware, Software, and
) Administrative and Management in Design, Planning, and
Implementation for 40 Projects with Cost Data by Donor Agencies.

Percent of Projects' Costs

World Bank AID
A. Hardware Companents
(Dams; Canals, Drainage, flood 62.7 61.8
control, roads, infrastructure,
machinery, vehicles, tubewells
and low-1ift pumps)
B. Software Components
(Training for staff-extension, 18.0 25.1
finances, credit, and on-farm
improvements)
C. Administrative & Management 19.3 13.1
(Salaries, consultants, planning,
implementation, etc.)
Total 100.0 100.0

World Bank projects total 24 and total project's cost is $1,806 million.
AID projects total 16 with total costs of $401 million.



Table 3

Software

Components

1.
2.

10.
11.

* These 63 projects include 32 f
Ten percent were be
1979; and the remai

Training

Farm Water Management or
On-Farm Development

Water User Association or
Water Use Allocation

Extension

System Rehabilitation
Soil Conservation
Resettlement

Land Consolidation
Credit

Research

Operation and Maintenance

Total Projects
With Component

Selected Software Components in 63 Irrigation Projects*

Percentage of
63 Projects

3

19

5.7

30.2

12.7
5.7
17.5
1.6
14.3
3.2
15.9
11.1
3.2

rom the World Bank and 31 from AID.

gun prior to 1970; 79 percent between 1970 and
nder in 1981 and 1982.



Table 6

Cociponents

A.

Hardware

1. Dams
2. Canals
3. Flood control

4. Machinery and
Vehicles

5. Roads and other
Infrastructure

6. Tubewells
7. Llow Lift pumps

8. Drainage

Software

1. On-farm water
Management

2. Training

3. Credit

4. Admin. & Management 200

RELATIVE COSTS FOR HARDWARE AND SOFTWARE COMPO
THE WORLD BANK AND AID WITH A

Total Cost
of all projects
and percentages

Total Cost of
2all WB projects

Total Cost of
all AID projects

$2200(=m} 2 $1806(m) $401(m)
f10n) {(700)
$ Mil $ M1 $ Hil
131 ( 5.9) 1N {7.3) 0
754 (34.2) 654 (36.4) 100
25 (1.1) 12 ( .72) 13
18 {6.3) 84 (4.7) 54
166 { 7.5) 19 ( 6.6) 47
25 {1) 23 (1.3) 2
38 (1.72) 6 ( .3) 32
105 { 4.8) 103 { 5.7) 2
368 (16.7) n (17.2) 57
30 { 1.4) 15 { .8) 15
27 {1.2) 0 {0 27
{18.1) 348 {19.3) 52

4

{100}

( 0
(25.0)
(3.2)

(13.5)

(1n.7)

( 8.0)

(14.2)
(3.7)
(6.7)
(13.0)

Total Cost

Asian World Bank

$1635 mil

115
37
12

81

94
23

94

310
15

314

3

{T60)

(7.0)
(34.9)
(.7

(4.9)
(5.7)

(1.49)

(5.7)

(19.0)
(.9
( 0.0)
(1s.2)

NENTS OF 40 IRRIGATION PROJECTS FUNDED BY
SIA PROJECTS SEPA.ATED OUT

Total Cost
Asian AID :
$302 mil. H
{1007}
0 { 0.0)
94 (31.1)
13 ( 4.3)
44 (14.6)
18 { 6.0)
0 ( 0.0)
7 ( 2.3)
2 { .7)
50 {16.6)
14 { 1.6)
24 {7.9)
35 (11.5)

NOTE

Pespectively, World
Bank and AID Asian
project costs are
90.5 and 75.3% of
total project costs.
Ten percent of the
total projects were
begun between 1963
and 1969, 79% between
1970 and 1979, and
the remainder in
1980 and 1987,



