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N. C. Brady, U.S. Agency for International Development, Department of State, Washington, D.C. 

INTRODUCTION 

Water resources have been amajor factor in enhancing the 
economic and social development of the United States. 
Many of you may be keenly aware of the role water conser-
vation and use have played in the western part of this coun-
try, not only in -elation to agriculture, but to energy and do-
mestic and industrial development. Water has played a 
different but equally significant role in the more heavily
populated and industrialized eastern United States where 
environmental quality and health issues tend to dominate, 

With our own development experiences in mind, it was 
only natural that from the inception of the Point Four pro
grarn, in 1949, water considerations have been a major part 
of the "'ilateral aid program of this country. Irrigation proj
ects, for example, have dominated our aid water efforts, but 
significant attention has also been given to power genera-
tion. flood control, and health and sanitation issues, 

In the 195os and t96os, oar technical cooperation pro-
gram placed primary emphasis on the development of nu-
merous irrigation projects. In cooperation with other donors 
we helped accelerate the worldwide increase in land under 
irrigation from 94 million ha in 1950 to about 261 million 
ha today. Most of this increase, of course, occurred in the 
developing countries. 

Initially, most of our resources were used to finance capi-
tal construction. We helped design and build large dams and 
major distribution canals. The emphasis was on engineer-
ing, the aspect which we thought required priority consid-
eration. We paid less attention to the institutional, manage-
ment, and on-farm distribution aspects, perhaps assuming 
that the developing countries, utilizing their own cultural 
mechanisms, would take care of these other problems. 

CONSTRAINED IMPACT OF SOME NEW 
S M S OE N4.SCHEMES 

The irrigation schemes which we and other donors helped 
construct have had a remarkable and positive impact on 
food production and power generation in the developing 
countries, especially those in Asia. But in general they have 
been much less successful than was originally anticipated. 
Today, far less land than was planned is irrigated by new 
projects, and power production is likewise below design 
levels. I am sure you have devoted much time at this confer-
ence to ascertain why performance has been far below ex-
pectations. I will not attempt to enumerate all the factors 
which have influenced this performance but instead will 
identify a few majoi lessons AID feels have been learned 

over the past thirty-five years in water conservation and use.These lessons have helped determine the nature of the cur

rent progratws %,hichthe U.S. Agency for International De
velopment is supporting. They have called to our attention 
the fact that several criteria must be met if effective and sus
tained water conservation and utilization systems are to be 
developed. This is true whether we are discussing water for 
agriculture, health and sanitation, flood control, or power 
generation. 

I would like to focus on three major lessons we have 
learned and show how our current programs are responding 
to these lessons. 

THREE MAJOR LESSONS 

Scope of Development 
First is the recognition that the development of a water 
project involves far more than the construction of a dam and 
power plant and of major distribution canals. All aspects of 
water use must be considered, especially the management 
of the system and all its parts. This lesson has had a major 
impact on the natire of water projects we support. We now 
leave to the World Bank and other donors most of the 
responsibility fOr supporting major capital construction 
projects. We focus our efforts, through some 120 irrigation 
projects, on such activities as: 

t. Improving the performance of existing systems rather 
than creating new ones. 

2. Strengthening existing water-related institutions in 
host countries. 

3. Initiating and supporting training courses to educate 
technicians on improved management techniques. Thus far, 
such courses have been held in India. Pakistan, Nepal. Sri 
Lanka, 	Bangladesh, Bolivia, and Peru. 

Holding two senior officials workshops, one in Colo
rado and one in India. The decision makers must recognize 
the wisdom of a total systems management approach. 

5. Htolding eight diagnostic workshops: three in Sri 
Lanka, three in India. and one each in Nepal and Bangladesh. 

6. Making seven irrigation sector survevs, in India, 
Nepal, Bangladesh, Thailand, Sri Lanka, Peru, and Haiti. 

7. Making a major irrigation strategy review in India. 
8. Developing handbooks and operational guides with 

primary emphasis on water management. 
9. Provision of design assistance, especially on the modi

fication of existing systems to provide more efficient on
farm delivery of the water. Much of the technical assistance 
for these activities is provided through our Water Manage
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ment Synthesis I1project, which has a global mandate as 
well as a special focus on Asia. 'he project involves several 
U.S. universities and cooperators oversees and there isgreat 
demand for the services being offered. The project is now 
increasing its attention to Africat, irrigation development 
problems. 

Irrigation System Components Other than Water 
The second lesson we have learned is that irrigation systems 
often do not meet expectations if 'hey fo-us only on water 
and its conservation and utilization. From experience in 

n agriculture, for example, we have learned that much 
ihe success of new irrigation schemes has been due to the 
concomitant availability )f high-yielding and pest-resiscant 
varieties of wheat, rice, and maize along with the greatly 
expanded use of fertilizers and, in some ca2s. pesticides. 
Through our support for national agricultural research pro-
grams, international agricultural research centers, and U.j. 
universities we have helped develcn these high -yielding 
technologie;, which, in turn. have increased the effective-
ness of the irrigaton systems. We have also placed empha-
sis on the need for fertilizers to utilize more fully the yield 
potential of the new varieties. Without additional fertilizer 
inputs the miracle cereal seeds would have had little impact 
with or without irrigation. Likewise the seeds and fertilizer 
alone would have had only modest impact without irrigation 
water. 
User Involvement 

A third lesson suggests that water systems are most suc-
cesful if there is itleast some involvement of the potential 
users of the system from the very beginning of"project de-
velopment. Likewise, the most successful systems involve 
these users and their institutions in basic decisions as to how 
the system is to be managed and financed. I am certain this 
point has received adequate attention at this meeting. 

A number of AID projects focus on the involvement of 
users early in the process and more completely than in the 
past. We encourage greater farmer involvement by helping 
to establish ard operate water users' organ;zations. We also 
help develop better communications between farmers and 
7ernnment officials. Specific farmer involvement activities 

m tde: 
t. A joint v'orkshop with FAO in 1984 on farmer partici-

pation in irrigation water management. 
2. Assisting efforts to organize a water users' association 

in Sri Lanka. 
3. Training Pakistani extension personnel to organize 

water users' associations, 
4. Szudies of macroeconomic public policies which in-

fluence a farmer's ability to profit from irrigation. 

SPECIAL CONSTRAINT'S IN AFRICA 
Unfortunately, most of the conditions which have led to at 

least some degree of success in Asian water management 
projects are missing in much of Africa south of the Sahara. 
High-yielding food crop varieties adapted to African condi-
tions are only now being developed. Fertilizer use is lower 
by far in Africa than in any other major food producing 

area. hluman and institutional developing is generally not as 
well advanced as in Asia. Furthermore. Africa has a much 
lower overall water availability per hectare in Asia or Latin 
America. 

As aconsequence of these facts, irrigation projects in Af
rica generally have been only marginally successful at best. 
New irrigation schemes often supply water to only a frac
tion of the land area for which the project was designed. In 
many of these cases the actual costs per irrigated hectare are 
astronomical. 

AID has recognized these conditions in Africa and is 
tak.ing steps to help change them. While our direct involve
ment in major irrigation schemes is not too great, we are 
trying to help Africa develop other technology packages. 
For example, we provide about Sioo million annually to 
support agricultural research efforts in Africa. Most of 
this support is made available to national research centers. 
Some, howe er, is provided through five International Agri
cultural Research Centers (IARCs) and several U.S. univer
sitics that are involved in collaborative research support 
programs (CRSPs) on major food crops and farm animals. 
While progress has been slow, significant results have been 
achieved. For example: 

t. A new drought-tolerant hybrid sorghum has been de
veloped and released. 

2. New high-yielding maize hybrids are in wide use in 
Kenya and Zimbabwe. 

3. New pest-resistant cassava and cowpea varieties have 
been released. 

4. A new biological system has been developed to con
trol the cassava mealy bug. 
5. Potential vaccines for East Coast Fever of cattle and 

for pleuropneumonia in goats have been developed. 
Much of the collaboration with national research centers 

is through research networks coordinated by !ARCs or U.S. 
universities. We are working with other donors to expand 
these research networks. 

If'Africa's food production isto be increased significantly. 
fertilizer availability and use must grow markedly on that 
continent. Worldwide, increased crop production has been 
closely correlated with fertilizer use as well as with in
creases in irrigated land area. There is no reason to believe 
that this situation will not pcvail in Africa. Consequently, 
steps must be taken to help the Africans provide sufficient 
fertilizer for food crops. The experiences of' Asia and Latin 
America which clearly demonstrate the symbiotic effects of 
fertilizers and water must be heeded in Africa. 

Another aspect of water management which must receive 
priority attention, particularly in Africa. is water manage
ment on unirrigated drylands where most of the crop pro
duction occurs. Innovative soils and crop management sys
tems must be developed to capture rainwater atd keep it in 
the soil to support crop growth. Farming systems research 
using so-called alley cropping is showing considerable po
tential. Leguminous trees and shrubs are grown in rows along 
with food crops. When properly fertilized with phosphorus, 
the trees and scrubs can enhance resistance to runoff and 
erosion while simultaneously, through fallen leaves and 
other residues, providing a mulch to reduce evaporation 



losses from the soil surface. We are supporting research on 
alley cropping at two international agricultural research 
centers and at national centers in cooperation %%ith a crop-
ping systems research project involving a number of U.S. 
universities. 

AID isalso supporting a number of upland soil and water 
conservation projects. For example, we have helped initiate 
a dryland research network for cooperating countries in the 
Middle East. The goal isto help these countries increase the 
efficiency of water use through improved soil and crop man-
agement practices. In the semiarid tropics, vwe have par
tially supported the development of a simple land farming 
practice which helps capture precipitation on heavy clay 
soils. This practice has successfUlly doubled the number of 
crops which can be grown each year. 

The agency is also supporting efforts to improve water-
shrd management as a means of controlling soil erosion and 
enhancing water conservation. Included are extensive efforts 
to help reforest badly denuded areas, thereby reducing the 
silting of reservoirs and municipal supply systems. 

,'-.':A._rHAND SANITAT'ION 
F ,, . I I'ave concentrated my remarks on agric,,l-

.ure ,'l be emphasized that some of the same prin-
cip:.,: ve discussed for irrigation projects also apply to;,t-. 

health ,notI AID and othe: donors havesanitation projects. 
provided hundreds of millions of dollars to help improve
community water systems. As was the case with past efforts 
in agriculture, however, most of" the attention has been 
given to the development and installation of pumps and as-
sociated equipment. All too little emphasis has been placed 
on other aspects of water utilization such as waste disposal 
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and sanitation. As a consequence, most of these projects 
have not lived up to expectations. We are now trying to 
couple these capita! inputs with concentrated educational 
programs to help the water users understand other aspects of 
sanitation which must he included in an overall health and 
sanitation program. I received a report only this week of a 
successful pilot project in Togo which has used this broader 
approach. Users are involved through the development of 
uscr institutions with some responsibility for the system's 
management. 

CONCLUSION 
I would like to close on a personal note. 
Water resource consideratiotis have always been an im

portant part of my life. I was born in southern Colorado and 
spent my early years on an irrigated farm. My forefathers 
were among those who transformed desertlike western areas 
into productive agricultural I'nd, and many of my family 
members still make their living on irrigated farms. Their 
experience proves that water deficienci.:s can be overcome. 

As I broadened my knowledge of agriculture and ex
tended it to international concerns, I noted that while the 
causes and effects of agricultural failure are usually similar, 
the rea! difference is often in how to solve the problem or 
get around the constraint. 

This then is what AID and other bilateral donors often 
deal with-helping the developing countries find that cor
rect solution. We are succeeding, and we are struggling for 
greater and faster success. Our vision is to help the people 
of the world to feed, clothe, and sustain themselves while, 
at the same time, cherishing and conserving our precious 
natural resources. 


