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Recasting Research for Agriculture 
John E. Lee, Jr. 
(202) 447-8104 

T
en years may not seem like a Jong
time, but it was enough to radically 

change the problems confronting agricul
tural research. The 1970's view of a 
world unable to feed growing populations 
has given way to concerns about surplus 
production in many developed countries. 
Much of the rapid growth in output can 
be attributed to advancements spawned 
by scientific research, including changes 
in farm machinery, pesticides, and plant 
and animal genetics. 

Because of their traditional emphasis 
on expanding output, coupled with 
budget constraints, agricultural science 
and technology programs have come 
under increasing scrutiny. Yet, the pro
grams could be critical in planning the 
path of agricultural research and ensuring 
a base of information and knowledge to 
face the rapid changes occurring in agri
culture. Sound research programs can 
also assure an adequate supply of trained 
scientists and the people and institutions 
necessary to communicate the latest tech
nological and scientific information to 
farmers and consumers. 

A Growing Food Supply 

A quick look back to the 1970's shows 
just how much world agriculture has 
changed. In those boom years, rising in
comes, increased credit, and the lower 
valued currencies of many exporting 
countries encouraged production and led 
to rapid growth in trade. 

By the early 1980's, an unanticipated 
global recession had abruptly reversed 
the situation. The economic slowdown, 
coupled with tightened credit in Eastern 
Europe and Latin America, dramatically 
reduced world demand. Food supplies in 
many developed countries grew large, 
which weakened commodity prices and 
promoted fierce export competition. 

The author is the Administrator of the Economic 

Research Service. 
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Scientific research will play a lead role iq 
developing new uses for agriculture's 
productive capacity. 

Most agricultural analysts suggest that 
supplies are likely to remain large relative 
to growth in demand through the 1990's. 
Increased productivity may boost agricul
tural production capacity in developed 
countries about 2 percent per year. In ad
dition, some developed countries, includ
ing the United States, Canada, and Aus
tralia, could increase the land devoted to 
crop production. 

U.S. agricultural productivity is ex
pected to grow 1.5 to 2 percent per year 
for the next 10 years. Output could in-
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crease 40 percent by the 1990's if these 
productivity gains are combined with the 
cropland currently idled and the gradual 
conversion of 20-30 million acres of land 
suitable for cropping but not used. The 
unprecedented productivity gains of the 
1950's and 1960's were made during a 
prolonged period of declining real (ad
justed for inflation) prices. The capacity 
to produce could expand at an even faster 
pace if real commodity prices remain con
stant or rise. 

Food production in many less
developed countries should also continue 
to grow in response to investments in 
agricultural production and research 
made during the 1970's. 

Demand \\'.on't Keep Pace 

Prospects for increasing demand appear 
less favorable. In the industrialized na
tions, growth in demand for food weak
ened over the last 4-5 years because of 
recessions and relatively high unemploy
ment. In addition, per capita consump
tion in several developed countries is fast 
approaching saturation levels as rising in
comes enable most people to consume all 
the food they want. As income levels 
climb, food consumption will grow slowly 
even though total food expenditures 
could rise faster as consumers switch to 
more expensive products. 

In the United States, yields have grown 
faster than food demand. As a result, 
cropland harvested for domestic use 
dropped from 315 million acres in 1949 to 
228 million in 1981. By 2000, the United 
States will likely require less than half its 
present cropland to supply its population 
with farm products. 

The United States is not alone in its 
abundance. Thus, the years ahead may 
bring a global dilemma: As the needs of 
the developed world shrink in relation to 
its food-growing capacity, it must either 
cut back on production or rely on export 
markets to absoib the excess. 

Recovery from the global recession is 
likely to be slow and uneven, and income 
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and demand for imports will increase 
slowly, especially in low-income coun
tries. Creditors will be much more cau
tious, thus reducing the potential 
economic growth of developing nations. 
Petroleum sales and prices are likely to 
show more modest growth than in the 
l 970's, thus holding down costs but also
reducing a major source of income and
credit that once financed world demand
for farm products.

Fewer countries are also likely to be 
able to import food to fill their production 
gaps. Foreign exchange reserves in many 
countries are stretched, and several years 
of recovery will be necessary before many 
can afford a significant rise in imports. 
As a result, growth in world import 
demand could well be about half the pace 
of the last 15 years. 

Low-income countries, in particular, 
have the slowest rate of per capita income 
growth (as measured by the Gross Na
tional Product), which means they have 
limited ability to import food and inade
quate capital to rapidly enhance food pro
duction (table 1). Yet, because of larger 
populations and growth rates, developing 
nations will experience the greatest in
crease in food needs. 

Agricultural Science 

Is Still Important 

The economic climate in the world 
poses several challenges to the traditional 
rationale for support of agricultural sci
ence and technology in developed coun
tries. Why should governments and in
dustry continue to fund agricultural 
research in the face of food surpluses, 
tight budgets, and falling demand? There 
are many good arguments for maintaining 
a strong agricultural science and techno
logical capacity, including: 

• Maintaining productivity growth:
Growth iri productivity and efficient use 
of resources is the primary means of im
proving the benefits to society. Increased 
productivity assures more output from 
the available land, water, and other 
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resources. If demand is not growing fast 
enough to absorb productivity gains, 
resources can be transferred from food 
production. More efficient use of avail
able resources increases the total growth 
available to society. 

By using fewer resources, costs and the 
proportion of society's income required 
to meet basic food and agricultural needs 
will be lower. In fact, if productivity lev
els in developed countries were the same 
as in 1950, food would take nearly twice 
its current share of disposable income. 
Increased efficiency of resource use also 
aids in conserving land, water, and 
mineral resources. 

• Maintaining flexibility to deal with an
uncertain future: Considerable uncertainty 
surrounds the scenario of plentiful food 
supplies, especially beyond the next de
cade or two. Unforeseen natural, 
economic, or political shocks could 
change the outlook. Without ongoing in
vestment in science and education, con
tinued productivity growth cannot be as
sured. With food security, it is preferable 
to err on the side of surplus rather than 
shortage. 

• Coping with declining supplies and ris
ing costs of natural resources: The supplies 
of certain stock resources, including fer
tilizer, minerals, ore, petroleum, and 
nonrechargable groundwater pools, are 
fixed. Eventually, agriculture must adjust 
to the loss of some of these resources or 

to their increasing costs as supplies dwin
dle. Agriculture must then be less depen
dent on supplemental water and fertiliz
ers from petroleum and minerals. 
Research to develop plant varieties that 
thrive in areas previously not cultivated, 
such as deserts and poorly drained soils, 
is just one example of how science may 
anticipate our future needs. 

• Developing renewable raw materials:
Another side to the depletion of stock 
resources is the possibility of developing 
new uses for agriculture's productive 
capacity. One prospect is using agricul
tural products as renewable resources in
stead of depleting our dwindling stock of 
resources. Biomass fuels, such as 
ethanol, may eventually become more 
economical, and industries could turn to 
agriculture for other renewable raw ma
terials. Agriculture could become propor
tionally less of a food industry and more a 
supplier of industrial raw materials. Such 
developments provide new opportunities 
for farmers and a way for the world to 
adapt to limited supplies of some stock 
resources. Agricultural research will 
need to play a lead role in the develop
ment of these new products. 

• Improving the quality of products and
processes: With food and fiber in plentiful 
supply in developed countries, there is an 
opportunity to shift the focus of some 
research to the quality of production. 
This includes research towards efficient 

Table 1. Larger Populations Mean Food Needs Are Greater 
in Developing Countries 

Low Middle High 
income income income 

countries countries countries 

Percent of world population 1 50 26 16 

Population growth (percent) i .8 2.3 0.5 

Gross National Product (dollars) 260 1,400 10,320 

Growth in Gross National Product 
per capita (percent) 1.2 3.8 3.6 

Other country categories make up B percent. 

Source: Based on World Bank data. 
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use and conservation of resources. Other 

examples include: increased energy effi
ciency; less ecologically damaging tech

nology; technology that makes more effi

cient use of water, mineral nutrients, and 

other limited resources; and foods that 
are tastier, more nutritious, and safer for 

human consumption. 

• Meeting the food needs of developing

countries: Despite excess supplies in most 

developed nations, many countries still 

suffer food shortages. Some of their food 

needs can be met by exports from the 

developed world. But developing nations 

need scientific and economic help to im

prove their agriculture so they may earn 

foreign exchange to import foods. More

over, improvements in their agricultural 

productivity improve global efficiency of 

resource use. 

The developed world has a vested in

terest in assisting the developing coun

tries. Stronger economies for many of 

these nations, including their agricultural 

sectors, could improve chances for global 

political stability and greater market po

tential for the growing agricultural capa

city of developed countries. 
The developed nations' agricultural 

science and education has the greatest 

capacity and a major responsibility to 

meet the needs of the developing world. 

For example, developing nations will be 

helped by research focusing on breeding 

plants and livestock that best cope with 

the native environment. Multidisci

plinary efforts that combine technology 

with institution building, furthermore, 

may help many African countries where 

the most serious problem is often an 

inadequate agricultural network to pro

vide information, education and training, 

and equipment. 

Implications for Research Priorities 

Agricultural research management 

should be influenced by the world agri

cultural situation, including the prospects 

for excess food production in developed 

countries, the uneven global distribution 
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In this greenhouse garden without soil, 
vegetables grow in styrofoam over a pond 
stocked with catfish. Research on intensive, 
hydroponic agriculture is just one example of 
how science can anticipate our future needs. 

of food, the potential benefits of trade, 

and the problems confronting agricultural 

science. 

The current adequacy of food supplies 

in developed countries may be an oppor

tunity rather than a problem. The situa

tion buys time for agricultural research to 

prepare for future uncertainties and to 

improve our material standard of living. 

Given the long lags between scientific 

research and commercial payoff, the 

current opportunity should not be wasted. 

There are at least three essential com

ponents to a strategy that best prepares us 

for the future. First, developed countries 

should emphasize basic research which 

develops fundamental new knowledge 

with a wide variety of applications. It is 

especially appropriate for publicly funded 

efforts to focus on this area because 
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private industry tends to concentrate on 

applied research that has a near-term 

commercial payoff. 

Second, basic research and the ability 

to respond to changing situations requires 

a commitment to train scientists and 

maintain scientific expertise. Reducing 

support in response to budget problems 

can be shortsighted, leaving gaps in 

knowledge and abilities. 

The third component is a sound and 

responsive institutional network which 

supports basic research, identifies signifi

cant problems, applies appropriate tech

nology and knowledge to the problems, 

and maintains human expertise. 

The greatest obstacles to progress are 

unsound economic policies, barriers to 

trade, and other factors that prevent us 

from taking advantage of current techno

logical or economic potential. Most of 

these policies are the result of attempts 

by those negatively affected to avoid the 

costs of new technological and economic 

possibilities, even though these advances 

might bring benefits to society that 

outweigh their costs. 

Hence, social scientists, especially 

.economists, have the responsibility to 

identify, measure, and inform the public 

of the real costs of policies and barriers to 

enhanced use of resources and the poten

tial costs and benefits of policy changes. 

Such information alone will be a powerful 

force for economic progress. Of course, 

the information needs to be supple

mented by increased research and exper

tise that permits us to find ways to ease 

adjustment costs. For example, if a na

tion no longer has a comparative produc

tion advantage, but continues to produce 

a commodity to protect vested interests, 

national and global productivity and 

economic well-being are reduced. 

Economists and other social scientists 

must be encouraged by research adminis

trators to seek workable means for facili

tating social and economic adjust-

ments. □ 
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