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For more than two decades, the United 
States has been an important player in a 
global partnership for agricultural re
search through its investments in the 
work of the Consultative Group on Inter
national Agricultural Research (CGIAR), 
a network of 16 agricultural research 
centers around the world. The primary 
goal of the CGIAR is to alleviate hunger 
in developing countries, and it has had 
some major successes in pursuit of this 
goal. Research on wheat, rice, and many 
other crops conducted at CGIAR centers 
around the world improves the lives of 
millions of people in developing countries. 

The new higher-yielding 
plants that feed millions in 
the developing world also 
yield more for U.S. farmers. 

But the new higher-yielding plants 
that feed millions in the developing world 
also yield more for U.S. farmers. Have 
the U.S. contributions to CGIAR re
search been good investments for the 
United States? Hidden Harvest: U.S. 
Benefits from International Research 
Aid, an IFPRI Food Policy Report, com
pares the investment made by the U.S. 
Agency for International Development in 
CGIAR research with the contributions 
that investment has made to U.S. farm 
production. Using wheat and rice to illus
trate the gains from international re
search on important food crops, the 
study measures the costs and benefits to 
the United States of research conducted 
by the CGIAR's International Maize and 
Wheat Improvement Center (CIMMYT) 
in Mexico and International Rice Re
search Institute (IRRI) in the Philippines 

and shows that past taxpayer contribu
tions to the CGIAR have been repaid 
many times over. 

CROP IMPROVEMENT 
RESEARCH MEANS 
MORE, BETTER FOOD 
Most wheat and rice varieties grown in the 
United States have been developed 
through crop improvement research. In 
this field of study, scientists select plants 
with traits desired by farmers and employ 
methods ranging from traditional cross
breeding to advanced bioengineering to 
develop new varieties with various combi
nations of the desired characteristics. 
These improved food crops can have 
many benefits, including higher yields; 
higher productivity; improved pest and 
disease resistance; greater tolerance of 
cold, drought, and other adverse condi
tions; shorter growing seasons; and 
higher-quality grain. 

The development of high-yielding 
crops with resistance to insects and dis
eases has proved effective in alleviating 
food shortages worldwide. Two break
throughs in crop improvement science 
have particularly benefited U.S. growers 
of wheat and rice: 
• Semidwarfing. Semidwarfing makes 

plants shorter and stronger, allowing 
more of the plant's energy to be di
rected to the production of the grain 
rather than stalk and leaves. This 
means more grain per acre of farm
land, and higher yields for farmers. 

• Rust resistance. Rust fungi that attack 
the leaves and stems of wheat plants 
have always threatened wheat yields. 
The disease mutates, becoming im
mune to chemicals that farmers may 

use to deal with it. New varieties of 
wheat are constantly being developed 
that have a natural resistance to new 
strains of rust fungi. 

CIMMYT and IRRI, in partnership 
with scientists from the United States 
and elsewhere, have been at the fore
front of many breakthroughs in these 
critical areas. Scientists at CIMMYT, for 
example, achieved major advances in 
breeding technologies and carried out 
important work to identify and incorpo
rate disease-resistance traits into food 
crops. IRRI researchers pioneered the 
use of parent varieties and new breeding 
strategies that gave rise to broadly 
adapted and extensively used semi
dwarf rice varieties. 

WHEAT AND RICE 
RESEARCH AFFECT 
MANY STATES 
Wheat and rice are important to the agri
cultural economies of large regions of 
the United States and are thus useful to 
illustrate the benefits and costs of 
CGIAR research. Wheat is among the 
top 1 0 agricultural commodities by value 
in 26 U.S. states. The study looked spe
cifically at wheat in California and the 
northern plains states of Minnesota, 
Montana, and the Dakotas; the central 
plains states of Colorado, Iowa, Kansas, 
and Nebraska; and the southern plains 
states of Oklahoma and Texas. In 1993, 
the United States produced 65 million 
metric tons of wheat-about 12 percent 
of the world's total output-with a gross 
value of $7.7 billion. 

Rice is an important crop in Califor
nia and the Mississippi Delta regions of 
Arkansas, Louisiana, Mississippi, Mis-
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souri, and Texas. The United States is a 
major exporter of rice, accounting for 
nearly 18 percent of internationally 
traded rice. In 1993 rice production gen
erated $1 .3 billion for the U.S. economy. 

Wheat and rice breeding have ac
celerated rapidly over the past two dec
ades. From the turn of the century to 
1970, an average of 5.1 varieties of 
wheat and 0.9 varieties of rice were re
leased into U.S. fields each year. Since 
1970, the rate has increased to 21.6 new 
wheat varieties and 3.4 new rice varie
ties per year. 

Many of the new varieties draw on 
CIMMYT and IRRI research. By the early 
1990s, about one-fifth of the total U.S. 
wheat acreage was sown to varieties with 
CIMMYT ancestry. In 1993, virtually all of 
the California spring wheat crop was 
grown with varieties from CIMMYT or with 
CIMMYT-based ancestors. In the same 
year, nearly 9 percent of the acreage of 
the northern plains states was sown to 
varieties with CIMMYT ancestry. CGIAR 
varieties of winter wheat have also had a 
sizable influence on the crops grown in 
the central and southern plains states. 

Around 73 percent of the total U.S. 
rice acreage in 1993 was sown to varie
ties with IRRI ancestry. Many of these 
new varieties have developed as IRRI 
germplasm has gradually found its way 
into locally bred varieties. IRRI rice varie
ties have been used primarily as parent 
stock in the development of medium
and long-grain, semidwarf rice varieties 
in California and the Mississippi Delta 
states. 

MEASURING THE 
BENEFITS OF U.S. 
INVESTMENTS 
To measure the benefits realized by the 
U.S. economy due to CGIAR research, 
the study team tracked the development 
and use of improved, higher-yielding 

varieties of rice and wheat developed by 
IRRI, CIMMYT, and U.S. breeders, and 
identified the yield gains realized by U.S. 
farmers that were attributable to these 
new varieties. The rate and extent of 
their adoption by U.S. farmers from 1970 
to 1993 were measured, and the eco
nomic value of the improved productivity 
from these varieties was estimated. Fi
nally, those economic benefits that were 
due to the CGIAR were determined and 
compared with the corresponding costs. 

This approach finds that the U.S. 
economy gained at least $3.4 billion and 
up to $13.7 billion from 1970 to 1993 
from the use of improved wheat varieties 
developed by CIMMYT. Since U.S. gov
ernment support of wheat improvement 
research at CIMMYT has amounted to 
less than $71 million since 1960, the 
country's investment amounts to less 
than 2 cents for every $100 of U.S. 
wheat production. The benefit-cost ratio 
for U.S. government support of CIMMYT 
is as high as 190 to 1. 

In the same 23-year period, the U.S. 
economy realized at least some $30 mil
lion and up to $1 .0 billion through the use 
of improved rice varieties developed by 
IRRI. Total U.S. government support of 
IRRI has cost about $63 million, an invest
ment equal to about 9 cents per $100 of 
U.S. rice production. The benefit-cost 
ratio for U.S. government contributions 
to IRRI is as high as 17 to 1. 

CONCLUSION 
The U.S. investments in international ag
ricultural research on wheat and rice were 
made primarily for humanitarian reasons, 
and they have been extremely effective in 
reducing poverty and hunger in develop
ing countries. But they have also yielded 
direct economic benefits to the United 
States that far outweigh the U.S. costs. 
American consumers benefit from the 
cheaper and better products. U.S. agricul
ture benefits from the widespread adop-

tion of farming technologies that increase 
yields and lower production costs. Over
all, the U.S. economy reaps enormous 
rewards from the nation's investments in 
international agricultural research. 

Investment in agricultural 
research is an investment in 
international stability and 
economic growth overseas, 
which reaps further rewards 
for the United States and 
other donor nations. 

Besides generating agricultural ad
vances, investment in agricultural re
search is an investment in international 
stability and economic growth overseas, 
which reaps further rewards for the 
United States and other donor nations. 
CGIAR research enhances food secu
rity, alleviates poverty, and promotes 
economic growth in developing nations. 
Growing more food on the same amount 
of land without further degrading natural 
resources can only be accomplished 
with cutting-edge technology. Agricul
tural research is absolutely essential to 
producing enough food to feed the 
world's burgeoning population while sus
taining the natural resource base that 
supports agriculture. 

In 1996, the planned U.S. contribu
tion to the CGIAR totaled $37.2 million, 
down sharply from its level in the 1980s 
and early 1990s. Cutbacks in research 
investments can undermine the benefits 
already gained through crop improve
ment research, as diseases mutate, 
pest problems recur, populations grow, 
and climatic conditions shift. Scientific 
research must continue apace in order 
to keep ahead of rapid population 
growth, shifting consumer demands, 
and other changing conditions that 
threaten crop yields. 
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