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A corps of well-trained and
motivated agriculturalists,
working in effective institutions, is
a crucial element for agricultural
development in third world coun-
tries. Yet many developing coun-
tries lack the trained people needed
to advance agriculture. Some of
these countries are investing in
training, both domestically and
overseas, to develop their agricul-
tural leadership. The College of
Agriculture at the University of Ili-
nois at Urbana-Champaign (UIUC)
is assisting in this effort.

UIUC has a long and successful
record in continuing education and
human resource development in
agriculture. As early as the 1870s,
students from Japan and Greece
were enrolled in the College of Ag-
riculture. Today, one-third of the
graduate students in the college are
from other countries, the majority
of this group representing develop-
ing .countries that are seeking to
improve their agriculture. Looking
ahead, it appears that UIUC and
other U.S: universities will continue
to educate increasing numbers of
students’ from the developing
world.

Most development assistance
agencies and donor organizations
recognize that many third world-
countries lack both trained people
and effective agricultural institu-
tions. The response, particularly
from the U.S. Agency for Interna-
tional Development (USAID), has
been to emphasize “institution-
building” projects. Human resource
development and personnel train-
ing to staff the institutions being
created or upgraded are an essen-
tial part of the institution-building
process. It is, after all, people who
shape the institutions and subse- .
quently energize their nation’s
future.
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Twenty-two faculty members from the NWFP AU, Peshawar, Pakistan, participated
in a workshop on instructional skills held at SIUC in August 1986. The workshop
supplemented their advanced-degree training at U.S. universities. )

Donor and development assist-
ance organizations depend heavily
on their relationships with U.S.
universities to implement institu-
tion-building projects. Universities
are particularly effective in institu-
tional development projects be-
cause large numbers of people
usually must be trained as part of
the plan to upgrade personnel. Ed-
ucating people is what we do best.
We are able to produce the scien-
tists and administrators needed to
establish and operate these emerg-
ing institutions.

Project orientation. The Office
of International Agriculture (OIA)
assists with the education and
training of international students in
support of UIUC’s on-going agri-
cultural development projects,
programs, and contractual commit-
ments. We often call it “participant

training’’ because these students
are or will be actively participating
in an institution-building project.
The project supports their training,
and it is the goals of the project
that are considered when partici-
pants are chosen and training pro-
grams are designed.

Institution building and work
with international students are not
new to our faculty. The College of
Agriculture has been involved in
major institution-building projects
in India, Jordan, Peru, Sierra Leone,
and Sri Lanka. Our current projects
are located in Zambia, Pakistan,
and Kenya.

In support of the Zambia Agri-
cultural Research and Extension
(ZAMARE) project, for example,
nearly 130 Zambians have received
training. Degree training was ar-
ranged for 48 people, and the bal-
ance have attended specialized




technical short courses. Upon re-
turning to Zambia, they will be
better able to carry out their re-
sponsibilities as part of Zambia’s
agricultural research and extension
system.

Our project in Pakistan, Trans-
formation and Integration of the
Provincial Agricultural Network
(TIPAN), is developing an agricul-
tural university that can serve
farmers and all sectors of agricul-
ture throughout the Northwest
Frontier Province. Nearly 100 peo-
ple will receive training outside of
Pakistan during the first five years
of the project. To date, 25 profes-
- sors and research scientists have
gone to the United States and se-
lected other countries for post-
masters or postdoctoral training
programs. Another 33 Pakistanis
are placed in advanced degree
programs at UIUC and other U.S.
universities.

The new Institutional Develop-
ment for Agricultural Training
(IDAT) project includes advanced
degree training at UIUC and other
universities for at least 50 faculty
of Egerton University College at
Njoro, Kenya. IDAT is an educa-
tional and scientific partnership
that will help create an outstanding
institution for agricultural education
to serve Kenya and other African
nations. IDAT will also provide a
gateway for long-term institutional
collaboration that will serve the
agricultural faculty, students, and
extension specialists of both uni-
versities and pay dividends to Illi-
nois agriculture for many years to
come.

Short courses. Consistent with
this institution-building focus, pro-
grams such as the International
Soybean Program (INTSOY) and
the International Program for Agri-
cultural Knowledge Systems
(INTERPAKS) were established at
UIUC to serve specific international
clientele. As part of INTSOY’s ef-
fort to establish and expand soy-
bean industries in the developing
world, 219 scientists from more
than sixty countries have been
trained through short courses on
soybean processing and production
held at UIUC. More than 200 oth-
ers have attended region-specific

and country-specific workshops
and training sessions held in
Colombia, Ecuador, India, Nigeria,
Pakistan, Peru, Sri Lanka, Turkey,
and Zimbabwe.

INTERPAKS’ mission is to
strengthen agricultural and rural
development programs by improv-
ing research and extension activities
in both the private and public sec-
tors. INTERPAKS is also concerned
with strengthening the educational
processes that train personnel for
research and extension institutions.
Short courses concentrate on the
in-service educational needs of ad-
ministrators — particularly those
responsible for extension pro-
grams — and other professionals
involved in agricultural knowledge
systems. Courses are held annually
at UIUC. INTERPAKS also orga-
nizes workshops for specific
groups, which can be held at UIUC
or anywhere in the world.

Degree programs. Another ex-
ample of an OIA training activity is
the administration of graduate de-
gree programs for ministries of
agriculture or other sponsoring or-
ganizations. A training project with
the Ivory Coast Ministry of Agri-
culture, in operation from 1975 to
1985, produced 60 Ivorians with a
masters degree in agriculture from
more than twenty U.S. universities.
A smaller project used OIA’s man-
agement services to train scientists
from Zaire to the masters-degree
level.

Training outside the United
States. We also give seminars,
conferences, short courses, and
workshops abroad that last from
one to four weeks. Topics are se-
lected on the basis of local or
regional needs. INTSOY and
INTERPAKS have sponsored pro-
grams in a score of countries and

-several languages.

Meeting the challenge. In
spite of the compelling rationale for
training, some donor agencies have
refrained from making heavy in-
vestments in human resource de-
velopment. The management of
training programs is complex and
labor intensive, and sometimes
many years pass before measurable

results are seen. The use of devel-
opment resources for training is
more difficult and demanding than
shipping in tons of fertilizer. Simi-
larly, some recipient countries
would prefer to use the funds for
showcase projects, such as dams,
airports, and superhighways.

India is a country that invested
heavily in training people and
building institutions for agricultural
education and research. There were"
deliberate government policies to
get people overseas for training
and to develop universities and re-
search stations. In the 1950s and
1960s, the University of Illinois
and several other U.S. universities
were deeply involved in India’s ag-
ricultural university development
and educational programs. The suc-
cess of this human resource devel-
opment policy and these efforts to
build institutions have been well
documented.

UIUC’s role. The Office of Inter-
national Agriculture at UIUC is
able to draw upon a wide range of
educational resources to design
training programs that capitalize on
our experience and meet the
unique needs of scientists, adminis-
trators, educators, and policy-mak-
ers from countries in various stages
of development. Our objective in
these projects is to establish the
enthusiastic, committed, and well-
trained staff that any young institu-

‘tion must have.

For more information about our
training activities call or write Dr.
John W. Santas, Assistant Director,
Office of International Agriculture,
113 Mumford Hall, 1301 West
Gregory Drive, Urbana, IL 61801,
USA; telephone 217-333-3638. B




Tick-borne diseases such as anaplasmosis and babesiosis pose a constant threat to the national and international livestock
industries. Scientists at UITUC are now applying their successful research techniques on these diseases toward the develop-
ment of a vaccine for human malaria, a disease that strikes 200 million people each year.

Collaborative Research on the Control of Bovine

and Human Blood Diseases

Miodrag Ristic and Sonia Montenegro-James

The control of malaria, babe-
siosis, and anaplasmosis is one
of the principal objectives of hu-
man and veterinary medicine. The
diseases are equally important —
malaria to human health, and ana-
plasmosis and babesiosis to the
agricultural community. Over the
last two decades, scientists in the
Hemotropic Diseases Research Unit
of the College of Veterinary Medi-
cine, University of Illinois at Ur-
bana-Champaign (UIUC), have
been actively working to combat
these diseases by developing safe
and effective vaccines.

Malaria strikes nearly 200 mil-
lion people worldwide each year,
killing between 3 million and 5
million people annually. Although
not a serious problem to people
living in the United States, the
World Health Organization and
other international agencies con-
sider malaria the number one in-
fectious disease of humans.

Anaplasmosis and babesiosis are
ranked among the most important
diseases of cattle in the tropics and

subtropics and threaten most of the
approximately 1.2 billion head of
cattle in the world. They pose a
constant threat to U.S. livestock.
Even though babesiosis — once .
known as Texas cattle tick fever —
has been eradicated in the United
States, it occurs in Mexico and
throughout Latin America, Africa,
and South East Asia. Anaplasmosis
occurs in Illinois and throughout
the United States, but its greatest
economic impact is in the southern
and northwestern states. Anaplas-
mosis causes an average annual
economic loss of $100 million in
the United States, and an estimated
50,000 to 100,000 animals die each
year.

In Latin America and regions
where anaplasmosis and babesiosis
are endemic, they corstitute one of

_ the major constraints for the ex-

pected production and performance
of cattle. They deprive subsistence
farmers of food, draft power, and
manure for crops, and limit the
supply of export products for inter-
national markets.

Pressed by the need for eco-
nomic improvements, some de-
veloping countries in tropical or
semitropical regions are attempting
to increase the productivity of com-
mercial cattle operations by im-
porting more productive breeds of
cattle from countries with temper-
ate climates. Imported cattle are
highly susceptible to anaplasmosis
and babesiosis and fare poorly
when introduced into endemic
areas. More severe in temperate
than tropical breeds of cattle, the
effects of these diseases include
losses in meat and milk production,
abortion, and temporary infertility.
These losses and appreciable mor-
tality may financially ruin farmers
and livestock investors or at least
cause them to lose confidence in
imported breeds.

Research on bovine
diseases. In the early stages of
research in the 1960s, scientists in
UIUC’s Hemotropic Diseases Re-
search Unit developed an atten-
uated (nonvirulent) vaccine against




Anaplasma marginale, the causative
agent of bovine anaplasmosis. They
also developed a blood test to diag-
nose anaplasmosis. These were
submitted to rigorous testing under
field conditions at the Veterinary
Research Institute in Maracay,
Venezuela. Since then, the vaccine
and the blood test were used suc-
cessfully under field conditions in
Brazil, Colombia, Mexico, Peru, and
Venezuela.

Major research accomplish-
ments. A major breakthrough in
the century-long struggle against
bovine babesiosis occurred in the
late 1970s when UIUC scientists
devised a method to grow the
causative agents of bovine babe-
siosis under artificial conditions in
the laboratory. This achievement,
which signified a new era in the
study of bovine babesiosis, led to
the development of a new vaccine
and marked the first time that an
organism-free vaccine was devel-
oped to protect animals from an
infectious agent that invades red
blood cells.

The new vaccine was first used
successfully under field conditions
in Mexico by the Mexican Center
for Research on Animal Diseases.
'The application of these newly
developed vaccines and testing pro-
cedures signified an important
turning point in the efforts to
conquer bovine anaplasmosis and
babesiosis.

The Rockefeller Foundation was
the principal sponsor of the babe-
siosis research from 1975 to 1982.
Research was conducted at UIUC
and in Mexico City in collaboration
with the Mexican Center for
Research on Animal Diseases.

Recently the Institute Merieux in
Lyon, France, used this technology
to develop a vaccine against canine
babesiosis. Under the trade name
“Pirodog,” the vaccine is now
being produced commercially.

Current research. During the
last five years, a cooperative re-
search program between scientists
at UIUC and the Veterinary Re-
search Institute in Maracay, Vene-
zuela, has resulted in further
accomplishments.

The programs in Venezuela in-
volve testing the effectiveness of a

culture-derived soluble Babesia vac-
cine that was originally developed
in UIUC’s Hemotropic Diseases Re-
search Unit. Numerous experimen-
tal vaccination trials have been
conducted in the laboratory against
different strains of the causative
agents of bovine babesiosis and an-
aplasmosis.

Field trials are currently being
conducted throughout Venezuela.
Privately owned and government-
owned sites were selected in areas
where large-scale dairy. and beef
production are crucial for the live-
stock industry. These trials encom-
pass a cattle population of more
than 10,000 head.

The Veterinary Research Insti-
tute, under the auspices of the
Venezuelan Ministry of Agriculture,
is expected to produce and distrib-
ute a combined anaplasmosis-babe-
siosis vaccine next year. Livestock
imported from the United States
and Canada will be among the first
to be vaccinated.

International Laveran
Foundation. The successful de-
velopment of an organism-free vac-
cine against babesiosis opened the
door to new research against ma-
laria. Malaria and babesiosis are
similar, and their causative agents
are biologically related. In both, the
disease-causing organism invades
red blood cells.

Two international conferences
on malaria and babesiosis have
been held, the first in Mexico City
in 1979 and the second in Annecy,
France, in 1983. Participants at the
second conference unanimously
recommended the formation of an
international foundation to combat
malaria and babesiosis. Established
in 1984, the Laveran Foundation is
named after Alphonso Laveran, the
French military surgeon who first
described the causative agent of
human malaria.

Activities of the Laveran Foun-
dation include sponsoring research
and training, disseminating infor-
mation on the prevention and con-
trol of malaria and babesiosis, and
organizing conferences on the two
diseases. The third international
conference will be held in Annecy,
France, in September 1987. The
principal office of the Laveran

Foundation is in Annecy. Its office
for the Americas is located in Ur-
bana, Illinois, under the direction
of Dr. Miodrag Ristic.

Malaria vaccine research.
UIUC scientists are applying their
successful research technology on
babesiosis to malaria.

Two French institutions, the
Grenoble Medical School and the
Institute Merieux, are collaborating
with UIUC scientists in the malaria
research. Funding comes from the
U.S. Agency for International De-
velopment. The U.S. government is
interested in malaria research for
several reasons. Many Americans
travel to malarious zones each year
and are highly vulnerable to the
disease. Moreover, malaria poses a
threat to American soldiers who
are deployed in endemic areas.

Based on principles used to
develop the vaccine against babe-
siosis, UIUC scientists are develop-
ing a vaccine that protects monkeys
from severe malaria. They are ana-
lyzing the components that confer
protection and plan to apply their
findings to a vaccine for humans.

For more information on the
research program write to Dr.
Miodrag Ristic, 2812 Veterinary
Medicine Basic Sciences Building,
2001 South Lincoln Avenue, Ur-
bana, Ilinois 61801, USA. Informa-
tion on the Third International
Conference on Malaria and Babe-
siosis is available from Dr. Ristic or
the International Laveran Founda-
tion, attn. Dr. L. Valette, “Les
Pensiéres,” 55 Route d’Annecy-
Chavoires, 74290 Veyrier-du-Lac,
France. O

Miodrag Ristic directs the Hemo-
tropic Diseases Research Unit and
the research on malaria. Sonia
Montenegro-James heads the research
team at the Veterinary Research In-
stitute, Maracay, Venezuela.
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U.S. agricultural policy has fostered one of the most efficient and stable systems in
the world for producing food and fiber. Now some of these policies are reaching
beyond our borders through shared knowledge and exported products.

Agricultural Policy in International Relations

Robert G. F. Spitze

hen the United States dra-

matically reduced its price
support levels and increased export
subsidization this year, consumers
in Africa and farmers in Australia
soon felt the shock. And when the
Soviet Union failed to purchase its
agreed-upon volume of wheat im--
ports from this country, farmers
and agribusinesses here in Illinois
felt the impact. The world contin-
ues to shrink in terms of how far
and how fast our nation’s agricul-
tural policies reach beyond our
shores.

An ever-changing world. Ag-
ricultural policy clearly affects more
than farming, and international re-
lations go well beyond diplomatic
summitry. The agricultural policies
of nations today are intertwined
with their international relations.
Our own rural communities and
the nations of the world have be-
come mutually dependent, a fact
that imposes itself in three major
areas: at local policy meetings, dur-
ing national policymaking, and in
our research and educational
programming.

Why have U.S. agricultural pol-
icy and international relations been
drawn closer together? There are
four compelling reasons.

First, agricultural trade has dra-
matically assumed a greater role in
the U.S. economy. The value of
U.S. agricultural exports jumped

from an average annual compound
rate of 5.3 percent in the 1950s to
19 percent in the 1970s. By 1980,
30 percent of all U.S. agricultural
commodities were exported, thus
earning a substantial net trade sur-
plus that helped reduce the rising
nonfarm trade deficit. Yet this surge
has turned around just as dramati-
cally in the past few years and has
already fallen by 40 percent.

Second, nations have become in-
creasingly interdependent economi-
cally. World exports of all goods and
services have grown even faster than
U.S. agricultural exports.

Third, the risk of global devasta-
tion has risen. With contemporary
weaponry, disagreements among
nations could escalate to cata-
strophic violence.

Fourth, communication technol-
ogy has mushroomed. As a conse-
quence, the speed with which
national policies impinge upon
international relations has acceler-
ated. Fortunately this very capabil-
ity also permits swifter knowledge
transfer so that the consequences
of policies can be understood and
conflicts negotiated more quickly
than ever before.

Evolution of agricultural
Eolicy. Yet even while the world
as been shrinking, agricultural
policy has been expanding. Gradu-
ally the purpose of this policy
evolved beyond farm production

into a broader agricultural policy.

“In recent decades, it has included

issues of grain reserves, trade, pub-
lic food programs, and even credit
and research related to food secu-
rity. Now that food has become an
integral part of this policy, it is
aptly known as agricultural and
food policy.

This policy holds something in
common with international rela-
tions. Both share a common origin
in government. Not to be confused
with the private decisions involved
in farming and marketing, the
word “policy” as used here refers
to governmental decisions. In the
United States, these arise from the
participation of many individuals
and interest groups, in contrast to
many other countries where poli-
cies are shaped by authoritarian,
single-interest governments.

Similarly, the term “international
relations” here refers to decisions
involving governments, some par-
ticipatory and some dictatorial.
Herein lies a potential for coopera-
tion or for disaster. In the absence
of a world government to reconcile
country policies, the policymakers
of separate national governments
can shape agricultural and food
policies that can either assist or dis-
rupt relations among countries.

Negative roles of policy. Do-
mestic policies increasingly affect
international relations. For example,
when the United States provides
hefty subsidies for agricultural ex-
ports, we strain our relations with
competing exporting nations. The
consumers of importing countries
may at first welcome such policies,
but in the long run their own pro-
ducers may suffer from such un-
economic competition.

By the same token, when the
United States erects sturdy barriers
to normal, competitive agricultural
imports with no obvious reasons of
food security, relations are strained
because of potential losses for our
consumers and for producers of the
trading countries. Both types of
policy thwart comparative eco-
nomic advantages. But instead of
focusing on the possible negative
results of agricultural and food pol-
icies, let us identif_y some positive
effects.




Positive roles of policy. For
most of the two centuries of our
agricultural and food policy, we
have striven to improve the pro-
ductive capacity of American agri-
culture. These efforts have ranged
from the educational policy of the
common schools provision of the
Northwest Territory Ordinance (ru-
ral, section 16) to the Food Security
Act of 1985. The flow of policy
over the years fostered develop-
ment of public research, education,
family farm tenure, credit, land
and water conservation, rural elec-
trification, and price and income
stability.

Productive agriculture. These
basic institutions, in partnership
with others such as private prop-
erty, contract, and markets, provide
one of the most efficient and stable
systems in the world for the pro-
duction of food and fiber. In foster-
ing the system, U.S. policy has
affected our international relations
by increasing commercial agricul-
tural exports and providing greater
- security for our own food supply. It
has also affected these relations by
giving dependable food aid — as
mandated by Public Law 480 — to
regions with chronic food shortages.

Efficient marketing and
distribution. The partnership be-
tween U.S. public policy and pri-
vate entrepreneurship has led to
more efficient distribution. Because
of this improved system of U.S.
production and marketing, farmers
and agribusinesses have gained
markets for their products, and
consumers worldwide have gained
a dependable supply of low-cost
food and fiber. Foreign exchange
earnings have also helped balance
the flow of trade.

Our economic development has
rested on the growth of the U.S.
agricultural sector. Without either a
strong domestic agricultural base or
a dependable trade source of food,
economic development flounders.
When policy fosters agricultural
systems that are efficient, secure,
and equitable, it contributes to pos-
itive international relations.

Economic stability. During the
past half century, U.S. agricultural
and food policy has tried to deal

with farm and food prices, farmer
income, balancing production with
demands, food assistance, and
grain reserves. But these issues
have been difficult, persistent, con-
troversial, and often unresponsive
to the cumbersome tools of public
policy.

Yet, agricultural and food prices,
incomes, and supplies in domestic
and world markets were more sta-
ble in most years than they would
probably have been without the
policies. A greater degree of stabil-
ity for both farmer and consumer
was the result.

Economic growth thrives on two
conditions: stability to encourage
investments and uncertainty to per-
mit change. However, extremes of
either can thwart sound develop-
ment. In providing stability when
disruptive instability exists, policies
contribute to orderly economic de-
velopment around the world and
to improved international relations.

Knowledge and technology
transfer. For more than a century,
U.S. agricultural and food policies
have encouraged the development
and dissemination of knowledge
and technology. Being public, the
results have been put to use not
only in our own economy, but
abroad as well. Some of our for-
eign assistance policies facilitated
this transfer directly, while others
fostered indigenous technology de-
velopment abroad through institu-
tion building. Policies can thus
improve international relations by
contributing to the development of
knowledge, its application in new
technology, and its diffusion in the
agricultural systems of the world.

The process of public policy-
making. Many people participate
in agricultural and food policymak-
ing in the United States. Govern-
mental actions therefore represent a
composite — usually a compro-
mise — of the diverse values and
the wisdom of many individuals
and interest groups. This policy-
making process itself contributes to
the growth and efficiency of our
agricultural and food sector.

Transferring our understanding
of the participatory nature of poli-
cymaking is an important kind of
knowledge transfer. Policy has

unquestionably contributed to im-
proved international relations by
helping nations solve their eco-
nomic problems in accord with the
expressed desires and needs of
most citizens, instead of only a few.

Conciliation or conflict. Indi-
viduals, interest groups, and nation
states will inevitably have differ-
ences of opinion. If unresolved
through peaceful means, these dif-
ferences can lead to confrontation
and eventual warfare. The effects
on agriculture, economic develop-
ment, and civilization can be dev-
astating. Policies profoundly affect
the delicate process of social prob-
lem solving. The process is particu-
larly crucial for agricultural and
food policy because of its impor-
tance in development, in rural life,
and in trade — the most common
way that nations relate to one
another.

Policy can contribute to concilia-
tion instead of conflict and to
peace instead of war. Policy makes
these worthy goals possible by
improving the production and mar-
keting of food and fiber; by en-
hancing economic stability, security,
and equity; by developing and dif-
fusing knowledge and technology;
and by allowing citizens to be rep-
resented in the governmental poli-
cymaking process. B

Robert G. E Spitze, professor of agri-
cultural economics (excerpted from
Illinois Research 27(1):16-18)
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Training Activities

Training of Trainers for
Agricultural and Rural
Development

Dates: May 25 to June 20, 1987

Course coordinator: Violet M.
Malone, professor in the Office
of Agricultural Communications
and Extension Education and II-
linois State Leader for Extension
Education

This short course covers a range
of subjects related to strengthening
training programs, including needs
assessment, curriculum develop-
ment, teaching methods, instruc-
tional materials, evaluation, and
management. Alternating theory
and practice, the course capitalizes
on the participant’s past experience
and future home needs. The course
is designed to assist people in-
volved in research, extension, or
public service training programs
and institutes; teachers of adult or
extension education; and training
advisors from international research
centers and technical assistance or-
ganizations.

The course fee is US$2,500. The
suggested living allowance is
US$1,400.

In the INTERPAKS short course on
training the trainers, participants alter-
nate theory and practice to gain a
broad understanding of the training
process.

Retrieval and Dissemination
of Technical Agricultural
Information

Dates: August 31 to September 18,
1987 :

Course Instructor: F Wilfrid
Lancaster, professor in the
Graduate School of Library and
Information Science

This course addresses the need
for increased exchange of technical
agricultural information between
international research centers, na-
tional research organizations, and
extension systems. Programs in
many developing countries do not
yet take advantage of the advances
in the storage, retrieval, and dissem-
ination of technical information,
nor of the use of microcomputers
and other low-cost technology that
allow researchers, students, and
teachers worldwide to interact with
scientific data bases. International
and national research organizations
need to strengthen their technical
information systems in order to re-
trieve information and contribute to
the world body of technical agri-
cultural information.

The course is designed for
professionals working in the infor-
mation science field with national
and international agricultural
organizations. It reviews the infor-
mation channels within the agricul-
tural community, identifies the
main information sources, covers
how to organize modern informa-
tion services to serve users, pro-
vides practical experience with
microcomputer applications in li-
brary information centers and with
building data bases, and familiar-
izes participants with professional
literature and organizations in the
subject area.

The course fee is US$1,900. The
suggested living allowance is
US$1,260.

Organization and
Management of Agricultural
Extension Services: A New
Look at Knowledge Transfer

Dates: September 6 to October 3,
1987

Course coordinator: John B. Claar,
former Director of the Illinois
Cooperative Extension Service

and Associate Vice-President for
Public Service at UIUC

The ability of administrators to
organize and carry out programs
can make the difference between
success and failure. Management of
extension services is an especially
difficult challenge for several rea-
sons: many people must be super-
vised, offices and personnel are
scattered over wide areas, a variety
of duties are performed, several
levels of management are involved,
and relationships must be main-
tained with other branches of gov-
ernment and with nongovernment
organizations.

Designed for extension adminis-
trators and teachers, this short
course provides an in-depth exami-
nation of management concepts
and techniques relating to the organ-
ization and operation of extension
services. The major extension sys-
tems in use around the world are
reviewed, and participants will
conduct research on problems spe-
cific to their home environment.

The course fee is US$2,550. The
suggested living allowance is
US$1,780.

Soybean Processing for Food
Uses

Dates: November 1987 or January
1988

Course coordinator: Wilmot B.
Wijeratne, Research Associate,
INTSOY

Soybean Processing for Food
Uses is a course designed to teach
the principles of preparing human
foods from soybeans. Emphasis is
placed on the wide assortment of
innovative food products that can
be made from the whole bean,
thus fully using its high protein
and calorie content.

The course covers small-scale in-
dustrial processing of whole soy-
beans into human food and prepa-
ration methods based on home and
village technology. Throughout the
course, participants are introduced
to currently available soyfoods and
to new products with future poten-
tial. Participants will conduct exper-
iments in the laboratory and pilot
plant, and study the Sri Lankan




soybean-processing industry
through visits to soybean-process-
ing and food-manufacturing com-
panies.

INTSOY staff and members of
the Soyabean Foods Research
Centre will teach the course at the
Soyabean Foods Research Centre,
Gannoruwa, Sri Lanka.

The course fee is US$2,000.
Each participant should bring
US$1,000 to cover living expenses
during the course.

INTSOY'’s short course on soybean
processing emphasizes small-scale and
village technology for processing whole
soybeans into human foods.

Participants in all short courses
must arrange their own financial
support. Neither INTERPAKS nor
INTSOY have scholarships to offer.
In the past, sponsors have included
employers, governments, and inter-
national agencies such as the World
Bank, IFAD, FAO, USAID, UNDP,
various foundations, and regional
development banks. Participants
are expected to understand, read,
write, and speak English.

The course fee covers training
costs, university health services,
transportation during the course,
computer access, and instructional
materials. International travel and
living expenses are not included in
this fee. Housing is available in a
dormitory on campus or in local
hotels. .

Special Courses and
orkshops
INTERPAKS and INTSQOY can
organize short courses and work-
shops specifically designed to meet
your training needs. INTSOY

courses deal with all phases of soy-
bean processing. INTERPAKS
courses revolve around improving
the effectiveness of the agricultural
research /extension /farmer relation-
ship, and could include manage-
ment, extension methods, training
methodology, and communication
techniques.

Courses can be held on the
UIUC campus, where the amenities
of a large university campus —
faculty expertise, technical informa-
tion, and facilities — are available.
They can also be held in-country
or in association with national or
international research centers, tai-
lored to fit the specific conditions
of a given country or region.

For more information about the
courses, please write to INTSOY or
INTERPAKS, 113 Mumford Hall,
1301 West Gregory Drive, Urbana,
IL 61801, USA; telex 206957. The
telephone number for INTSOY is
217-333-6422 and the telephone
number for INTERPAKS is 217-
333-5831. O

International
Enrollment

There have been international
students on campus since the
university was founded. Their pres-
ence enriches the educational, re-
search, extension, and international
programs at UIUC and leads to im-
proved cross-cultural understanding
and a broader perspective on the
global food and agricultural system.
In the 1986 fall semester, there
were 230 international graduate
and undergraduate students from

- fifty-two countries enrolled in the

College of Agriculture and the Col-
lege of Veterinary Medicine. Nearly
24 percent of the graduate students
enrolled in veterinary medicine and
31 percent of the graduate students
enrolled in agriculture were inter-
national students.

How did we compare with other
units on campus? Agriculture and
veterinary medicine hosted nearly
11 percent (230 individuals) of the
degree-seeking international stu-
dent population on campus. ’

Looking at UIUC as a whole,
there were 2,133 international stu-
dents, comprising 6 percent of the
UIUC total enrollment of 36,330
students. Most international stu-
dents (89 percent) were studying at
the graduate level. O

International Student Enrollment at UIUC, Fall 1986

Number of international students

* UIUC campus unit

Graduate ‘Undergraduate  Total
Liberal Arts and Sciences 548 93 641 -
Engineering 483 45 528.
Commerce 275 35 310
Agriculture 197 11 208
Fine and Applied Arts 121 31 152
Education ‘ 124 5 129
Applied Life Sciences 28 5 33
Communications:- . 26 0 26 .
Veterinary Medicine 22 0 22
Law 31 0 31
Other units ., b2 1 - 53

Total -~ 1,907 226 2,133
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World Food Day

]I n more than 140 countries, World Food Day will be observed on
October 16, the anniversary of the establishment of the Food and Agri-
culture Organization (FAO) of the United Nations. The purpose of this day
is to increase public awareness of the world food situation and to generate
national and international support for the struggle against poverty, hunger,
and malnutrition. S

~ This issue of the International Agriculture Update is dedicated to World
Food Day. We are pleased that it features guest articles by Edouard
Saouma, Director General of FAO; Duane Acker, Director of Food and
Agriculture, U.S. Agency for International Development; and Stanley O.
Ikenberry, President of the University of Illinois.- We hope that this issue
will give you, our readers, additional insights into the problem of world
hunger and how various organizations and institutions are addressing it. O

John J. Nicholaides Il
Director, Office of International Agriculture

A, i L

A world without hunger? The ability of a nation to feed itself is critical to world
peace, economic development, and sustained well-being. In developing countries,
the development of the agricultural sector is basic to national development —a
development that is essential for trade and that enables increases in per capita
consumption, improves the quality of life, and provides a sense of security absent
" in a subsistence economy.
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IDAT:
A Partnership

. Between Kenya

and Illinois

T he University of Illinois at
Urbana-Champaign (UIUC)
and Egerton University (EU),
Njoro, Kenya, are participating in a
long-term collaborative project
called IDAT (Institutional Devel-
opment for Agricultural Training).
This five-year project began in1986
with funds from’the U.S. Agency
for International Development.
IDAT has a twofold purpose: to
help strengthen and expand
-Egerton University into a major
regional center for agricultural
training, adaptive research, and

- educational outreach; and to

_establish a permanent institutional

- relationship between UIUC and
EU. IDAT will provide a gateway
to the resources, faculty, and
‘programs of each partner and to
other universities and private and
governmental organizations in the
United States and Kenya.

Egerton legacy. Egerton
University is located about 192
kilometers (120 miles) northwest of
Nairobi, on the Western rim of the
Rift Valley: Egerton College was
founded in 1939, when Lord
Egerton of Tatton deeded 405 |
hectares of land (1,000 acres) for
the establishment of an agricul-
tural college. Upon his death in
1958; an additional 1,215 hectares
of his estate (3,000-acres) went to
the College. .
Since independence in 1963,
Egerton has grown steadily, both
in the number of students and in
curricula. By the mid-1980s, 1,600

\
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students from Kenya and other
countries in Africa were enrolled
in three-year diploma programs.
With 14 academic departments in
the faculties of agriculture, basic
sciences, education and human
‘resources, and economics and
social sciences, this institution was
given autonomous university
status in 1987 and renamed
Egerton University.

Kenya today. Located on the
east coast of Africa, Kenya
straddles the equator. Climate
varies with altitude: the coastal
zone is hot and humid; the high-
lands and western areas receive
plentiful rainfall; and the northern
part is very dry. A former colony
of Great Britain, Kenya became
independent on December 12,
1963, and a republic exactly one
year later.

Kenya's prosperity is primarily
based on the production and
processing of agricultural prod-
ucts: about 85 percent of the
population relies on agriculture for
its livelihood. Kenya is the leading
producer of tea in Africa; coffee,
pineapple, pyrethrum, sisel, and
wattle are also important cash
crops. Other important agricul-
tural products include maize,
wheat, barley, sorghum, and
millet. Kenya is one of the few
countries in Africa with an impor-
tant dairy industry. Livestock
farming varies from the pedigree
stock-raising on the Highland
farms to the traditional herding of
the Masai tribes.

The high rate of economic
growth achieved in the decade
after independence has slowed.
Moderators of progress include an
annual population growth rate of
about 4 percent, which is the
highest in the world, a high rate of
inflation, problems of unemploy-
ment, and unequal distribution of
wealth.

Linkages. The chief vehicle for
making the Egerton-Illinois
relationship work is a system of

linkages involving representatives
from both partners. The formal
mechanism is through a faculty
liaison committee from each
campus, representing key aca-
demic and administrative leaders.
Working together, these two
committees provide each other
with systematic access to the
resources and programs of their
institutions and to broader na-
tional operational resources and
other public and private institu-
tions in both countries.

In December 1986, six members
of the Egerton faculty liaison
committee came to the Urbana-
Champaign campus to get ac-
quainted with their Illinois col-
leagues and the institutional
resources that would be available
to Egerton. In January 1987, eight
members of the Illinois liaison
committee traveled to Egerton for
a reciprocal visit. Future visits by
each are anticipated.

In addition to the exchange of
faculty committees, executive vis-
its are planned for 1987. A group
from EU visited UIUC in Septem-
ber, and a group from UIUC will
travel to Kenya in November to
participate in the formal inaugura-
tion of Egerton University.

Through the IDAT partnership, UIUC hopes to help strengthen and expand Egerton

IDAT. IDAT is designed to
strengthen Egerton University as
an agricultural educational institu-
tion of excellence that serves the
needs of Kenya and other African
countries. Its four major compo-
nents are curriculum development
and evaluation; administration
and management improvement;
faculty and staff development; and
educational materials, research,
and outreach.

Curriculum development and
evaluation. This important
component will help Egerton
initiate a number of new degree
programs in agricultural and .
related sciences. As each depart-
ment at Egerton considers the
courses that must be organized
and taught, faculty members from
both campuses are exchanging
course outlines and teaching
materials. Also, a number of
internal and external committees
are being established. These
committees will maintain the
academic rigor of each curriculum
and ensure relevance to the
personnel needs of both the public
and private agricultural sectors in
Kenya.

University into a major regional center for agricultural training, adaptive research,
and educational outreach for Kenya. Another goal is to establish an on-going insti-
tutional relationship between UIUC and Egerton University.
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Students in the reference room of the library. At Egerton, library development

needs to keep pace with university expansion. The long-range plan emphasizes
developing services to faculty members and students and building a journal
collection to support agricultural research and degree programs.

In the process of curriculum
development, UIUC is assisting
with three studies. Two involve
the design and use of exit ques-
tionnaires for all graduating
students and tracer or follow-up
studies of former graduates. These
studies will systematically obtain
the views of students about the
value and relevance of their
education and training right after
graduation and then a year or two
later, when they are employed. A
third study, to be initiated in 1987,
will focus on the current and
future needs of the agricultural
sector for graduates from Egerton
and determine which skills and
knowledge employers view as
essential for various jobs.

Administrative and manage-
ment improvement. This compo-
nent involves incorporating
computers into the administrative
functions of the University. Two
primary areas identified for
computerization include student
admissions and records, and
accounting and finance. Micro-
computers will also be introduced

into related units and into the
Agriculture Resources Center,
Tatton Demonstration Farm, and
Guildford Dairy Institute.

In addition, computers will be
available for faculty research, and
a 21-unit microcomputer teaching
laboratory will be established to
teach basic computer literacy and
agricultural applications. A wide
range of software for word proc-
essing, data management, statis-
tics, and agriculturally related
subjects will be available to faculty
and students.

Training and faculty develop-
ment. This is a central component
of the IDAT project. The seven
members of Egerton’s faculty who
started graduate education pro-
grams in January 1987 were joined
by five other faculty members in
August 1987. Additional faculty
members will start graduate
programs in upcoming semesters.
As part of its investment in the
partnership, UIUC is providing
Egerton faculty members with at
least ten tuition and fee waivers
each year for study at Illinois. In

addition, UIUC is providing key
administrative personnel from
Egerton with up to five adminis-
trative internships each year to see
how counterpart staff at Illinois
manage and carry out similar
support functions.

Educational materials, re-
search, and outreach. The final
component is wide ranging. An
Educational Materials Center is
being established to improve the
quality of instructional materials
for Egerton and eventually for
other agricultural education
institutions and programs in
Kenya and in Eastern and South-
ern Africa. Scheduled to begin
operation in 1988, this center will
produce a variety of teaching aids
and instructional modules. A
basic desk-top publishing system
with off-set printing capabilities
will be installed.

Another dimension is the
sabbatical-scholar program. To
enhance research activities in
Egerton University, each year ten
faculty members from U.S. univer-
sities will be selected to undertake
sabbatical leaves at Egerton.
During their academic year at EU,
they will teach part-time, assist
with curriculum and course
development, conduct research,
and generally participate in and
contribute to the academic devel-
opment of their respective depart-
ments. Also, UIUC doctoral
students will conduct dissertation
research and teach at Egerton.

Two rural development labora-
tories — one in the area surround-
ing the campus at Njoro and the
other about 97 kilometers (60
miles) north of Njoro near
Egerton’s field station at
Chemeron — will be focal points
of faculty research and outreach.
These laboratories will give faculty
and students experience conduct-
ing on-farm research, developing
production recommendations, and
trying different extension strate-
gies and demonstration tech-
niques. This experience will




supplement on-campus research
and will help solve on-farm
problems through an active
outreach program.

This outreach program will
center around further develop-
ment of the Agriculture Resources
Center (ARC), a hotel-conference
facility located on campus. The
ARC is already an active facility
that hosts a continuing stream of
conferences and workshops for
Ministry of Agriculture personnel,

agribusiness managers, and others.

It is used frequently as a venue for
regional workshops for the Food
and Agriculture Organization of
the United Nations (FAQO), the
International Service for National
Agricultural Research (ISNAR),
and other organizations.

A final dimension of this project
component is development of the
library. Modest resources are
available to initiate this plan;
additional funding will be needed
to implement comprehensive
development of the library. With
the assistance of UIUC, Egerton
will identify donors and solicit
funds to help strengthen the
library’s facility and collection.
Another facet of library develop-
ment is collecting, sorting, pack-
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ing, and shipping books and
periodicals donated to EU by
retiring UIUC faculty members.
Many back issues of valuable
periodicals have already been
donated.

Peace Corps link. A special
facet of the IDAT project is a small
program with the Peace Corps.
Four Peace Corps volunteers, three
with doctorates in the agricultural
sciences, began teaching at Egerton
in August 1987. These volunteers
and others will help meet the
shortage of faculty members that
will occur when the University
expands and when Egerton faculty
members are on study leave in the
United States.

Gateway. IDAT is seen as a
challenge for Illinois faculty,
students, and other agriculturalists
to access the many educational
opportunities in Kenya and other
countries in Africa. For more
information about IDAT call or
write Burton E. Swanson, 113
Mumford Hall, 1301 West Gregory
Drive, Urbana, IL 61801, USA;
telephone 217-333-5834; telex
206957 (intag urba); Dialcom E-
mail number 57:AGS770. [

An important part of the economy, livestock farming varies from the traditional
herding of the Masai tribes to the pedigreed stock-raising on Highland farms.
Through classes and practical experience, students at Egerton University learn how

to help meet the needs of Kenya's farmers.

United States
Links with FAO

Edouard Saouma

There have been strong links
between the United States
and the Food and Agriculture Or-
ganization (FAO) since the deci-
sion was made in 1943 to establish
an international organization to
support the development of
agriculture and fight malnutrition.
The direct result of an initiative by
President Franklin D. Roosevelt,
FAO was established in October
1945, eight days before the United
Nations came into existence. In its
early days, before moving to Rome
in 1951, FAO was housed in offices
provided by the United States
Department of Agriculture.

Besides being the largest single
contributor to the budget of FAO,
the United States is the world’s
largest single food aid donor. Each
year it provides some 7 million
tonnes of food aid to developing
countries, enough food to sustain a
basic diet for almost 50 million
people. Despite this aid and the
efforts of FAO and other aid
agencies, millions of people still go
hungry, particularly in developing
countries.
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Training and education provide the basis for the most successful and enduring
international agricultural development efforts and have a vital role to play in
supporting self-reliance in food for developing countries. The University of Illinois
has made training a cornerstone of its international development activities. Shown
here is a group of international trainees at UIUC’s Morrow Plots, the oldest continu-
ous experimental agricultural fields in the United States.

Paradox of hunger and
abundance. Forty years ago
there were hungry people
throughout war-ravaged Europe
as well as in Africa, Asia, and Latin
America. Since then, the world
population has more than
doubled, and food production has
increased even more rapidly.
Several countries now hold
surpluses of grains, milk, meat,
and butter. These surpluses are so
large that the European Economic
Community (EEC), like the United
States, is looking for ways to
dispose of them and even to
reduce food production.

Role of education. Probably
the most important factors explain-
ing this dramatic leap forward in
production have been the develop-
ment of science and technology
and its transfer and application by
trained people. I am proud of the
role FAO has played and continues
to play in this endeavour.

Such progress would not have
been possible without an expan-
sion and improvement of educa-
tion. In the United States, roughly
one person in twenty is a univer-
sity graduate. By contrast, in some
countries of Africa the figure is less
than 1 in 1,000.

Education has a vital role to
play in supporting self-reliance in
food for developing countries. The
ultimate aim of all assistance
programs is to eliminate the need
for assistance. This is why each
year FAQO provides training
courses for more than 60,000
people from developing countries.

Eliminating hunger. The
main thrust in the battle against

malnutrition and hunger must be
to help developing countries
increase food production to keep
pace with their rising populations.
The number of malnourished
people continues to rise. Accord-
ing to the Fifth World Food Survey

undertaken by FAO in 1985, about
400 million people do not have
enough food. Over the next 40 to
50 years, the population in devel-
oping countries will double to
more than 6 billion.

Responsibility for raising food
production and productivity rests
mainly with the governments of
the countries concerned. But their
efforts must be supported by a
substantial increase in the flow of
resources from developed coun-
tries, from North to South. A
recent FAO study concluded that
without such an increase, by the
end of the century the food supply
position would deteriorate in 64
developing countries.

Increased food production is not
the sole solution to the problem of
hunger. The root cause of hunger
is poverty. Income inequality, lack
of employment, and abject poverty
in many developing countries
deprive millions of people of the
means to purchase sufficient food
for a basic diet.

The elimination of hunger
requires that all people at all times
are able to produce or purchase
their basic food needs, as empha-
sized in the FAO World Food
Security Compact. We are a long
way, however, from achieving this
goal. Abundance and malnutrition
will exist side-by-side for a long
time to come. FAO estimates show
that in 1986 food consumption per
person fell in nearly half of the
deficient, low-income countries.

World economic climate.
The difficulties confronted by

developing countries are com-
pounded by a difficult world
economic climate. Although
inflation has eased and interest
rates have fallen, in most industri-
alized countries growth levels
remain disappointing. Unemploy-
ment rates refuse to decline, and
several nations are running budget
deficits of alarming proportions.
World agricultural trade
remains in a state of crisis. Total
earnings from agricultural exports
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in 1986 were 10 percent less (in
current U.S. dollars) than total
agricultural export earnings at the
beginning of the 1980s. Measures
have been introduced by many
industrialized countries to insulate
domestic markets for food and
agricultural products from world
market forces. The total govern-
ment expenditure on agricultural
support and export subsidies by
the EEC, Japan, and the United
States will probably exceed US$70
billion this year. This is equivalent
to the total earnings from all
agricultural exports of all the
developing countries.

Many developing countries are
struggling to import less and
export more. The cost of debt-
servicing continues to grow,
whereas the prices of their export
commodities fall. In 1986, for
example, export prices of food
commodities were almost 12
percent below the depressed levels
of 1985.

Developing countries are caught
in a vice, and its grip is closing. If
nothing is done to remedy this
situation, how can the economies
of developing countries escape this
gradual strangulation?

New approach needed. I
believe that a visionary approach
to tackling the foreign indebted-
ness of developing countries
should be at the top of any interna-
tional agenda. Many developing
countries have had to make radical
structural adjustments in their
economies, which may be a
necessary foundation for noninfla-
tionary recovery. Ibelieve,
however, that these changes are
politically and socially tenable
only in the context of sustained
economic expansion. They cannot
and should not be applied blindly.
Rather, they should be moderated
to protect the most vulnerable
groups and particularly to im-
prove their access to food.

If the current world economic
environment is unfavorable for
developing countries, the long-

term outlook is also bleak. Recent
studies by FAO, the U.N. Confer-
ence on Trade and Development,
and the World Bank suggest that
the prices of most agricultural
commodities will probably remain
low in the interim, whereas those
of most manufactured goods will
continue to rise. Thus, a further
worsening of the terms of trade of

commodity exporters is in prospect.

Long-term solution. Against
this background, is there any hope
of a major improvement in the
living standards of the billions of
people in developing countries? .1
believe there is, but it requires
concerted international action on a
number of fronts.

First, creditor nations need a vi-
sionary approach to the crippling
burden of debt held by developing
countries. In addition to the can-
cellation of some debts and more
favorable repayment terms on
others, the conversion of debts to
equity may be a solution in some
cases. This approach would be in
the long-term interests of both
developed and developing nations.

Second, the position of the de-
veloping countries in world trade
must be strengthened. In the long

term, trade is more important than
aid as a tool for economic develop- -
ment. The trend toward protec-
tionism must be resisted. The
current round of GATT negotia-
tions provides both-a challenge

and opportunity to the interna-
tional community.

Prices of agricultural commodi-
ties on international markets must
rise and stabilize at levels that
cover costs. At present, farmers
worldwide are unhappy with the
low prices of most agricultural
commodities. A step in the right
direction would be to call a halt to
the predatory use of export
subsidies, whose main effect is to
depress international prices.

Third, developing countries
must make greater efforts to
increase food production. With
external assistance, such efforts
should make it possible to increase
production to keep pace with
population growth and increase
self-reliance in food.

Finally, international aid to food
and agricultural production must
be expanded rapidly. At present,
official development assistance is
increasing by less than the rate of
growth of industrialized countries.
Worse yet, total external aid to

o

Children weeding crops in Indonesia take time out to pose for a photograph: . The

rapidly increasing world population is straining resources in many countries,
causing deterioration of the environment, increasing erosion from overgrazing and
misuse of land, and causing a decline in an already marginal standard of living.
During the last decade we created surpluses of food and feed crops although the
number of malnourished and starving people remains needlessly high. To maintain
global standards, we must improve nutrition and education; balance food and
energy needs with resources; practice stewardship of land and water resources;
insist that government agencies, academia, and industry coordinate their efforts to
apply agricultural technology to benefit farmers; and develop long-range policies

for food and energy.
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agriculture has remained practically
unchanged and soft loans have
dropped sharply. This pattern
must be reversed if the specter of
increasing poverty, malnutrition,
and famine is to be avoided.

A world free of poverty. In
conclusion, I would stress that
helping the developing countries
achieve the economic transforma-
tion they need so desperately is
not an act of charity. Markets in
developed countries will expand
only slowly. The best long-term
hope for growth of world demand
for both capital equipment and
manufactured goods rests in the
developing countries of Africa,
Asia, and Latin America.

But if these countries are to
increase their imports, they have to
be able to expand their exports.
The future of industrialized
countries is inextricably linked to
the prospects of developing
countries, which depend on
international stability and the
elimination of tensions.

The eradication of poverty,
malnutrition, and hunger is in the
interest of both developed and
developing countries, and itis a
prerequisite for international
peace. Therefore, I am confident
that the world will eventually find
the political will to cooperate in
solving the greatest challenge to
humanity today.

Each of us must help to achieve
this goal. Even as we approach the
twenty-first century, in many
developing countries there are
millions of starving people. All of
us can, and must, seize every
opportunity to ease this burden,
even if only in a small way. I want
to assure you that FAO will con-
tinue to play its part vigorously. H

Edouard Saouma is Director General
of the Food and Agriculture Organiza-
tion of the United Nations (excerpted
from his commencement ceremony
address to the Catholic University of
America, Washington, D.C., May 16,
1987).

The College of Agriculture has a long and proud history of involvement in interna-
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tional agricultural activities and programs. In this photograph from the mid-1960s,
Professor Edwin Bay (center) is discussing practices for the new, high-yielding
dwarf wheat varieties with Ghenda Singh (third from left), the Minister of Agricul-
ture in Uttar Pradesh. Continuing our commitment to the fight against hunger,
UIUC participates in institutional and agricultural development projects in develop-
ing countries. We must work together to change this world from one with hunger
and poverty to one with hope and dignity for all people.

The Challenge of Being
a World-Class University

Stanley O. Ikenberry

We hear a great deal these days
! about competitiveness, about

trade deficits, and about slumping
agricultural exports. We hear less
about international cooperation
and about how higher education in
the United States — given the
mandate to public universities —
remains uniquely committed to
our responsibilities beyond our
borders. Surely, we must find
ways in and outside of agriculture
to compete. Just as surely, we
must cooperate globally, because a
poor and hungry world is an
unstable world.

This is a good time both to
remember our roots and to con-
template our future.

* This year we mark the 125th
anniversary of the Morrill Act,

which established the land grant
university system in the United
States — a distinctively American
contribution to the world of higher
learning.

e This year is the centennial of the
Hatch Act, passed by the Congress
of the United States to encourage
the development of agricultural
experiment stations at state land
grant schools.

e This year we celebrate the
centenary of the National Associa-
tion of State Universities and
Land-Grant Colleges (NASULGC),
the oldest association for higher
education in the nation. Institu-
tions belonging to NASULGC
award 60 percent of all doctorates
in the United States. It soon will
be 40 years since NASULGC made
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a formal commitment to assist the
Government of the United States
in overseas technical assistance.

o This year is the twentieth

. anniversary of the founding of the
Office of International Agriculture
in the College of Agriculture,
although the college has been
active in the international arena
since the early 1900s. The director
of the Office of International
Agriculture is also associate dean
of the college and assistant vice-
chancellor for research at UITUC—
clear signals of the importance we
place on international affairs.

We have much to cheer about.
Our national network of land grant
colleges and universities defined
for the United States a fundamen-
tally new approach to higher
education: access to education was
to be determined by ability, not by
personal wealth or family circum-
stance. New curricula joined the
classical disciplines of the time.
Science and technology, agricul-
ture, the mechanical arts — now
called engineering — and several
professions were not only toler-
ated but promoted. These are now
so well established that we take
them for granted.

These land grant institutions
have not been, are not, and should
not become isolationist any more
than the nation should become
protectionist. Decades of work by
people from our College of Agri-
culture in Kenya, India, Indonesia,
Jordan, Nepal, Pakistan, Peru,
Sierra Leone, Yugoslavia, Zambia,
and elsewhere are important.
Indeed, scientists in agriculture
and throughout the University are
engaged in cooperative research
with colleagues in most countries
of the world. Research and
education are not bound by
geography.

As Henry Nau, a professor of
political science and international
relations at George Washington
University, has said, the world as a
whole is a better place for the
sweeping changes in the global
economy: “We have built a world

system where we are now begin-
ning to bring into membership at
the highest levels countries which
25 years ago were in poverty.”

We have not damaged our
export markets by teaching other
nations how to improve their
agricultural systems. Instead, the
international agricultural develop-
ment activities in which U.S.
universities participate have
helped strengthen the economies
of developing countries, bringing
them into the world economy, and
making them our fastest growing
market. We must learn to market
aggressively and just as forcefully
work together to build a better
future and a better world.

The success of “Food for
Century III"” and the promise of
the Plant and Animal Biotechnol-
ogy Laboratory have cast the
University of Illinois in a national
leadership role to create new
products and processes that can
restore the competitiveness of U.S.
agriculture. We can fulfill this
challenge. The enduring marriage
of teaching and research — the
discovery of new knowledge and
its transmission — and the concept
of public service remain a part of
the land grant, public university
heritage that is upheld by the
University of Illinois and other
great universities across our land. [J

Stanley O. Ikenberry is President of
the University of Illinois.

Aid, USAID, and
U.S. Agriculture

Duane Acker

S ome people are well ac-

quainted with the positive
impact that U.S. technical assis-
tance and multilateral loans have
had on the economic growth of
developing countries and the
resultant increase in U.S. exports to
those countries. There are other
people, however, who question the
rationale for aid in light of the
serious economic problems
currently experienced in U.S.
agriculture. :

U.S. technical assistance projects
did not cause the sharp drop in
exports of U.S. commodities
experienced since 1981. Factors
that did contribute to the decline
include: the prolonged high value
of the dollar; reduced economic
growth; the heavy debt load of low
and middle income countries; an
increase in agricultural production
from 18 to 60 percent since 1975 in
Argentina, Australia, Canada,
China, and the European Eco-
nomic Community (EEC); high
farm subsidies in EEC countries;
pricing U.S. grain above world
levels; and import duties and other
constraints.

Bilateral and multilateral grants
and loans should be given to
developing countries to address
humanitarian concerns and to
foster country, regional, and world
stability. In addition, economic
assistance develops active partici-
pants in international trade and
helps maintain political friend-
ships, especially in the case of
bilateral aid.
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Market scene in Burkina Faso. There is no better or quicker way to foster the
economies of developing countries than by developing agriculture. From the late
1960s to the late 1970s, the 29 developing countries with the fastest growth rates in
basic food staple production increased their imports of basic food staples by 360

percent. Photo by Norma Holt.

Economic growth and U.S.
exports. Despite the drop since
1981, both developed and develop-
ing countries increased their
imports of U.S. agricultural
products between 1974 and 1985.
When tabulated in dollars and by
percentage, developing countries
had a greater net increase in
imports than did developed
countries. - Furthermore, those
developing countries that in-
creased their per capita production
of agricultural commodities the
most rapidly also increased their
purchases of U.S. agricultural
products the most rapidly.

One success story we would like
to see repeated is that of South
Korea. In 1954, South Korea was
suffering from severe economic
problems. The United States and
other donors and lending agencies
helped small-scale Korean farmers
become more productive. The
universities and the extension
system were strengthened. Rice
varieties were developed that
produced more grain, and Korean
pricing policies were developed

that stimulated food production by
small-scale farmers.

Many donors and lending
agencies were involved. It tooka
long time, but consider the results.
Between 1971 and 1983, per capita
agricultural production in Korea
increased 27 percent. Average
annual commercial imports of U.S.
agricultural products increased
from US$197 million in 1971 to
US$1.7 billion in 1983 — an eight-
fold increase. In 1971, the U.S.
government supported an average
of US$171 million worth of agricul-
tural exports; by 1983 these were
replaced by US$1.7 billion com-
mercial sales.

Five principles. There are five
principles that apply to the devel-
opment of Third World countries.
These are, at the same time,
reasons for developing the agricul-
tural base of those countries.

1. Poor people and poor countries
do not buy much. Only those with
cash or good credit are good
customers. The United States, and
especially its agricultural econ-
omy, needs customers with
healthy, growing economies.

2. Strengthening and increasing
the productivity of that part of the
private sector that employs the
most workers in a developing
country will usually produce the
most rapid economic growth.
Agriculture, the economic base of
most developing countries,
employs from 50 to 85 percent of
the workers. - Therefore, develop-
ment of agriculture in those
countries is an essential first step
to their total development, that is,
increasing their gross national
product, wealth, and purchasing
power.

3. Improved nutrition improves
productivity. It enhances energy
levels, ingenuity, and motivation.
Initially, improved nutrition
usually occurs closest to where the
food is produced. Families on
small farms that produce good
harvests eat a better diet. These
farms have excess produce to send
to the market, and the broader
population benefits from the
availability of more food. That
broader population becomes more
productive, and a ripple effect is

Table 1. U.S. Agricultural Exports

Year Net Increase
Countries 1974 1981 1985 Dollars Percent
USS$ billions
Developing 7.61 18.24 12.92 5.31 70
Developed 13.95 25.54 18.27 4.32 31

Source: United States Department of Agriculture, Economic
Research Service. U.S. Foreign Agricultural Statistics.




felt in retailing, manufacturing,
and services. As purchasing
power grows, it generates demand
for both food and nonfood items.

4. Asincome goes up, diets
diversify. With higher incomes,
people want a better diet. This
desire often is reflected in the
demand for meat by rural as well
as urban families. Requiring large
volumes of coarse grains and
protein sources, meat production
contributes significantly to the
demand for U.S. grain and soy-
bean exports.

5. As economies develop, coun-
tries increase both imports and
exports. Exports are essential to
help finance imports.

These principles briefly describe
the phenomenon mentioned
earlier: developing countries that
increased per capita food produc-
tion the most rapidly also in-
creased their imports of U.S.
agricultural products most rapidly.
When developing countries
increase their exports, however,
some of those exports will be
agricultural commodities. Never-
theless, we need to remember that,
as in the case of Korea, the net
effect on U.S. agricultural exports
has been positive.

This development, moreover,
eventually may contribute to some
shifts in U.S. production patterns,
not uncommon in the history of
U.S. agriculture. In our lifetime,
cattle feeding has shifted from the
Corn Belt to the High Plains,
cotton from the Southeast to the
Southwest, egg production from
the Upper Midwest to Georgia and
Arkansas, and cow herds to the
Southeast. Soybeans are now
produced on land in the Corn Belt
that once produced oats and on
land in the South and Southeast
that produced cotton.

Technology for agriculture.
To successfully meet existing and
future competition from both de-
veloped and developing countries,

U.S. agriculture must have access
to all possible technology and
genetic materials. Much of the
world’s genetic material is found
in developing countries. The flow
of genetic material and technology
from developing countries and

. international research centers sig-

nificantly benefits U.S. agriculture.

For instance, most of the genes
that provide resistance to downy
mildew, head smut, anthracnose,
charcoal rot, and grain rot in grain
sorghum hybrids grown on the
U.S. Great Plains came from native
sorghum materials in Africa and
India. The germplasm was manip-
ulated through collaborative
research involving African, Indian,
and U.S. research institutions and
financed in part by the U.S. Agen-
cy for International Development
(USAID).

Another benefit is the resistance
of U.S. potatoes to golden nema-
tode. The genetic sources of this
resistance came from Peru. Ge-
netic resistance to leaf blight, rust,
and dwarf mosaic in U.S. corn
hybrids, which has come largely
from tropical germplasm through
collaborative research, is another
example.

Technical assistance, like
multilateral loans, is of mutual
benefit to the United States and
developing countries. A collabora-
tive research project on small
ruminants, financed by USAID
and involving U.S. universities
and institutions in developing
countries, has established that the
arthritis-encephalitis virus of goats
is easily spread through colostrum.
It had been common practice in the
United States and other countries
to pool colostrum to provide
enough for all kids in a herd, thus
spreading the virus to all of the
next generation.

Another instance of this mutual
benefit is the International Labora-
tory for Research on Animal
Diseases (ILRAD), financed in part
by USAID. This laboratory is
located in Nairobi, Kenya, because
of the presence and seriousness of

tick-borne diseases in Africa.
Researchers at ILRAD have been
able to clarify genetic and cellular
paths to immunity, providing
principles and mechanisms for.
animal selection and breeding
systems as well as for the develop-
ment of vaccine systems that can
be applied to control livestock
diseases in the United States.

USAID. USAID celebrated its
25th anniversary in 1986. The
focus of USAID's agricultural
programs is “to increase the
income of the poor majority and
expand the availability and
consumption of food, while
maintaining and enhancing the
natural resource base.”

Allied to the U.S. State Depart-
ment, USAID has mission offices
and staff in about 70 countries.
These are grouped into three
geographical bureaus: Africa, Latin
America-Caribbean, and Asia-
Near East.

USAID activities in Washington,
D.C,, are divided into six func-
tional bureaus. Science and
Technology provides research and
technological support to missions
and their programs. Food for
Peace and Voluntary Assistance
handles Food for Peace; coopera-
tive work with CARE, Helen
Keller International, and other
private voluntary organizations;
and grants to American schools
and hospitals abroad. The bureau
of Private Enterprise helps involve
the private sector of both the target
country and the United States in
projects. Program and Policy
Coordination sets policy and
decides how resources are allo-
cated. The final two bureaus,
External Affairs and Management,
are primarily administrative.

Agriculture is the key. While
we try to address the immediate
problems of U.S. agriculture, at the
same time we must do all that we
can to build future markets and
future competitiveness. The inher-
ent capacity of U.S. agricultural
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land and the significant impact
agriculture has on the U.S. econ-
omy require that we keep at least
one eye on the future.

It is in the long-term interests of
U.S. agriculture for the United
States to continue its bilateral and
multilateral investments in the
development of Third World
countries. Because poor countries
do not buy much, it behooves us to
do all that we can to develop the
economijes of the Third World
countries. In that effort, develop-
ment of their agriculture and
increased food consumption are
important and necessary steps.

Because U.S. agriculture is so
dependent on exports, we must
maintain and strengthen our
competitiveness. To do that, we
must continue the flow of genetic
material and technology through
worldwide collaborative research.
The fact that our exports are in
trouble today underscores the
need to recognize the successes of
past development investments and
the potential for future successes.

Duane Acker is Director for Food and
Agriculture, United States Agency for
International Development. Former
positions include President at Kansas
State University, Vice Chancellor at
the University of Nebraska, and Dean
of Agriculture at South Dakota State
University.

Grain exported from the United States is unloaded at facilities such as this one in
Germany. Illinois markets are now inextricably a part of the international agricul-
tural community. To expand trade, we must understand our market and offer high-
quality products at competitive prices. Photo courtesy of the American Soybean
Association.

European Economic Community Grain

Quality Project

D uring the past five years the

United States has become in-
creasingly aware of the importance
of the quality of U.S. grain and
soybean exports to the European
Economic Community (EEC).
Most of the maize exported by the
United States to the EEC is proc-
essed by wet millers, dry millers,
feed manufacturers, and Scotch
whiskey distillers. Soybean crush-
ers and feed manufacturers are the
main processors of soybeans.

In 1985, Jeanne Bailey and
Karen Bender, two graduate
students from the Department of
Agricultural Economics at UIUC,
spent three months in Europe
examining the demand for U.S.
maize and soybeans by five indus-
tries. They worked under the
supervision of Lowell D. Hill, pro-
fessor of agricultural marketing.

In addition to data on demand for
U.S. maize and soybean exports,
they also collected information on
quality characteristics.

This two-part study was con-
ducted through a combination of
mail surveys and personal inter-
views at processing firms. Because
of the large number of processors
in the EEC, it was not possible to
interview each one. Most of the
data was collected through mail
surveys. Developed at UIUC, the
surveys were designed to obtain
information on the amounts of
maize and beans processed, the
origins of their supply, and quality
characteristics specific to maize
and soybeans that are important to
the end user. '

The surveys were sent out from
the Institut de Gestion Interna-
tionale Agro-Alimentaire, an
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agricultural university in Cergy-
Pontoise, France, which was the
base of operations for the overseas
portion of the project. More than

800 surveys were mailed to proces-

sors in the member countries of the
EEC (Belgium-Luxembourg, Den-
mark, France, Germany, Greece,
Ireland, Italy, the Netherlands,
Portugal, Spain, and the United
Kingdom), as well as to Austria,
Switzerland, and Scandinavia.

The information gathered from
interviews complimented the data
collected from the mail surveys.
Interviews were conducted at the
five largest firms in each industry
to obtain qualitative information
on maize and soybeans and to
gather in-depth information on
general processing techniques. In
addition to meetings with proces-
sors, interviews were conducted
with EEC policy specialists and
U.S. agricultural attaches to get a
balanced overview of the entire
EEC grain and oilseed processing
industry. In the course of the
survey, more than thirty personal
interviews were completed in nine
countries. Overall, the response to
the survey and interviews was
very positive.

Important quality characteristics
for maize and soybeans vary by
industry. For example, wet millers
manufacture starch, so they want
maize that has a high starch
content; but dry millers make
maize flakes, so they need maize
that has low breakage susceptibil-
ity. Feed manufacturers request
maize and soybeans with high
protein content for the feed mixes,
whereas the soybean crushers
want soybeans that have both high
oil and protein yields.

In general, the results indicated
steadily declining U.S. maize
exports to the EEC in the face of
their increasing domestic produc-

tion. Total EEC imports of maize

fell from 16.4 million tonnes in
1977 to 3.3 million tonnes in 1985.
The U.S. share of those imports fell
from 87 percent to less than 20
percent. ‘As long as the EEC

agricultural policy continues to
subsidize domestic production,
U.S. maize export levels will
probably not increase much, and
may well decline further.

U.S. soybean exports, in con-
trast, have not declined as dramati-
cally. Some of the decline can be
attributed to the increase in EEC
oilseed production, which is also

subsidized. Total EEC imports of -

soybeans fell from 11.7 million
tonnes in 1974 to 10.0 million
tonnes in 1985. U.S. exports of
soybeans to the EEC hit a high of
11.3 million tonnes in 1979,
dropped to 6.7 million tonnes in
1984, and then rose to 8.9 million
tonnes in 1985. The future for U.S.
soybean exports to the EEC is
somewhat more encouraging than
it is for maize exports because few
oilseed substitutes have the high
level of protein found in soybeans.
The project shed light on which
quality characteristics are impor-
tant for each industry. In addition,
the study was useful in describing
how demand in the EEC for U.S.
maize and soybean exports has -,
varied in the past six years. '
Although the short-run demand

for U.S. maize and soybean exporté

to the EEC may not change, the

_grain quality project opened lines

of communication that may be
useful in facilitating future efforts
to study the situation of U.S.
exports. [
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We are all
human beings
and, as such,
brothers and
sisters to each
other. Peace on
earth will never
be achieved as
long as a fourth
to a third of
humanity lacks
the basics of
life: adequate
diets, a clean
environment,
education,
employment,
health care, and
shelter.

Rewarding Excellence

‘ : omparable to the Nobel Prize, the General Foods World Food Prize

is awarded annually to an individual who has significantly improved

the world’s food supply and helped alleviate hunger and malnutrition. It
was awarded for the first time in October 1987.

This issue of the International Agriculture Update salutes the Prize, its
sponsor, the General Foods Fund, Inc., and the first recipient of the prize,

M. S. Swaminathan. We are pleased that it features guest articles by Robert

McC. Adams, secretary of the Smithsonian Institution; Norman E. Borlaug,
1970 winner of the Nobel Peace Prize; A. S. Clausi, chair, Council of Advi-

sors, General Foods World Food Prize; John Denver, former member of the

Presidential Commission on World and Domestic Hunger; Robert D.
Havener, president of Winrock International Institute for Agricultural
Development; and Dr. Swaminathan.

Conquering world hunger and poverty, its primary cause, is a battle not
yet won. The security afforded by a life without poverty and hunger is the
basis for a life of hope and dignity; only then will we see the chance for a
lasting world peace.

John ]. Nicholaides III
Director, Associate Dean, and’
Assistant Vice-Chancellor for Research

1988 Vol. 3, No. 2
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General f’ddas
World Food Prize

A. S. Clausi

...to recognize and reward those
men and women who have made
outstanding contributions to
expanding and improving the
quality, quantity, and avail-
ability of food throughout the
world.

The General Foods World
Food Prize is the foremost
international award for outstand-
ing individual achievement in
improving the world food supply.
The award was conceived by
Norman E. Borlaug, an eminent
agricultural scientist whose
research in plant genetics and its
application earned him the Nobel
Peace Prize in 1970.

Awarded for the first time in
1987, the annual prize carries a
cash award of US$200,000 and a
commemorative piece symbolic of
the prize. The prize is funded by
the General Foods Fund, Inc., a
nonprofit tax-exempt foundation
supported entirely by General
Foods.

General Foods hopes that the
prize will serve both as a reward
and as an example to others that
solutions to world food problems
are possible. Despite the great
advances that have been made
through science and social policy,
malnutrition and hunger create
extreme hardships for millions of
people.




The quest for food dominates
the lives of most people around the
world. More than 75 percent of the
world’s population live in less
developed countries where food
problems are a major concern.
Without a safe, wholesome, and
abundant supply of food, individ-
uals and entire nations forfeit a life
of hope and dignity. Wars have
been waged over food, and even
today the economies of many
countries hang in the balance,
awaiting an ample harvest.

It is no wonder that improve-
ments in the food supply pro-
foundly affect most nations. But it
is not enough merely to produce
more food. The food must also be
available to every person in afford-
able, nutritious, and appetizing

forms.
- The concept of the total food
chain lies at the heart of the
General Foods World Food Prize.
Each link in that chain plays a vital
role. Every aspect of producing,
processing, and distributing food
needs to be considered, including
farming, the agricultural sciences,
food science and technology,
nutrition and economics, technol-
ogy transfer, governmental
policies, transportation and distri-
bution, and education.

1987 laureate. It is fitting that
the first prize was awarded to

Dr. Monkombu Sambasivan
Swaminathan, one of the world’s
leading agricultural scientists. His
career as a scientist, educator, ad-
ministrator, and humanitarian has
enriched the lives of individuals
and entire populations across the
globe.

Dr. Swaminathan is widely
recognized as the architect of the
Green Revolution in India, which
radically improved agricultural
yields through the introduction of
genetically superior, high-yielding
varieties of wheat and rice. In the
1960s, as a cytogeneticist and
administrator of the Indian Agri-
cultural Research Institute, he
made many scientific advances that

pioneered solutions to major
agricultural problems in Asia. The
Green Revolution that began in
India subsequently swept South-
east Asia.

By taking this new information

. to farmers at their level with

field demonstration plots, Dr.
Swaminathan bypassed the
stumbling block of illiteracy and
converted a generation of Indians
to belief in the effectiveness of
modern agriculture.

The laureate is noted for his
understanding of the breadth of
entire food systems. During his
service in government, he estab-
lished programs for ecological
rehabilitation, rural development,
and technological development.
His programs effectively helped
subsistence farmers reap their fair
share of credit and income while
conserving national resources.

From 1982 to his retirement
early in 1988, Dr. Swaminathan
served as director general of the
International Rice Research
Institute (IRRI) in Los Banos,
Philippines. AtIRRI, more than
600 researchers from around the
world work to increase yields of

rice, one of the world’s most
important crops.

IRRI released the first improved
rice varieties in the mid-1960s;
today farmers grow improved
varieties on 55 percent of rice lands
in the Third World. Their in-
creased production feeds 650
million more people than earlier
varieties would have been able to
feed.

Born in Kumbakornam, Tamil
Nadu, India, Dr. Swaminathan
received a B.Sc. from Travancore
University in 1944, a B.Sc. in
agriculture from Coimbatore
Agricultural College, Madras
University, in 1947, and a Ph.D. in
genetics from the School of Agri-
culture, Cambridge University, in
1952. Since then, he has received
honorary doctorates from 25
institutions.

Recognition by scientific
societies includes the Indian
National Science Academy, the
Royal Society of London, and
academies of agriculture and
science in Italy, the Soviet Union,
Sweden, and the United States.
Dr. Swaminathan has received
many awards for research and

M.S. Swaminathan, former director general of the International Rice Research
Institute (IRRI), Los Banos, Laguna, Philippines, was named the first laureate of the
General Foods World Food Prize. Dr. Swaminathan was cited for his exceptional
contributions to world agricultural research and the alleviation of hunger in the

world. Photo courtesy of IRRI.
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leadership, including the Albert
Einstein World Award on Science,
the first award given by the
Association of Women in Develop-
ment, and the Padma Shri and
Padma Bhushan awards from the
President of India.

Dr. Swaminathan has proven
that he is not only a brilliant
scientist, but a capable administra-
tor as well. His infectious enthusi-
asm and love of humanity have
inspired and motivated thousands
of others to give whole heartedly
to the cause he has chosen for his
life’s work: humbly serving the
rural poor. B

A. S. Clausi is chairman of the
Council of Advisors, General Foods
World Food Prize, and senior vice
president, retired, General Foods
Corporation.
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Hunger robs millions of individuals
of the opportunity to lead fuller lives.
Although we know that there is no
valid excuse for the existence of
hunger, we still lack the political will
to remove this stigma from our
civilization.

Let Us Begin

John Denver

hat does it take for us to

- begin to work together?
A few years ago we were momen-
tarily successful dealing with the
famine in Africa. We may no
longer see front-page stories about
this obscenity in our lives, but the
problem remains. No other dis-
aster in our history compares with
hunger. Every day 35,000 people
starve to death. Some 13 million
of our brothers and sisters starve
to death every year. Yet, we do
almost nothing about hunger.

I was privileged to serve on the
Presidential Commission on
World and Domestic Hunger set
up by President Carter. The
commission found not only that
we can end hunger on our planet,
but also that in doing so we would
accomplish more for peace in the
world and for our own national
security than we could ever ac-
complish militarily.

In a speech to the national press
in 1953, President Eisenhower said
“Every gun that is made, every
warship launched, every rocket
fired signifies, in the final sense, a
theft from those who hunger and
are not fed, those who are cold and
are not clothed. This World in
Arms is not spending money alone.
It is spending the sweat of its
laborers, the genius of its scientists,
the hopes of its children....This is
not a way of life at all in any true
sense.”

We are facing an unprecedented
challenge in human history, which
is also an unprecedented opportu-
nity: we can effect changes in our
human condition. Everyone can
play a critical role and that is why I
am so committed to this cause. We
can end hunger on planet Earth.
We can live in peace and prosperity.

Entertainer and song writer John
Denver participated in the General
Foods World Food Prize award cere-
mony. He is cofounder of the Windstar
Foundation, a nonprofit educational
center for programs on renewable
energy, food production technology,
land stewardship, global resource
management, and conflict resolution.
(From selected writings of John
Denver, with permission from
Windstar Journal)




Too many agricultural plans developed by agricultural organizations in countries in
Asia and Africa do not mention the word “farmer.” All the other ingredients are
there - credit, farm implements, fertilizers, irrigation, pesticides, and seeds - but not
the human beings who will use all these inputs.

Our Common Agricultural Future

M. S. Swaminathan

To achieve enduring food
security, we must overcome
environmental challenges, estab-
lish symphonic agricultural

systems, and free the world from
hunger.

Overcoming environmental
challenges. First, we need to
give priority to fighting the eco-
logical fires that are raging in most
parts of the world. Developing
countries are ravaged by deforest-
ation, desertification, demographic
pressures, soil erosion, and water
pollution. Environments in devel-
oped countries suffer from acid
rain,.atmospheric pollution, con-
taminated water, environmental
mutagens and carcinogens, and
toxic waste.

Loss of biological diversity,
destruction of the ozone layer,
possible climatic changes from the
accumulation of carbon dioxide in
the atmosphere and from the
rising temperatures of the oceans,
and other phenomena will affect

us all — regardless of the pro-
blem’s geographic origin. It is
alarming that we are not fully
aware of the scope and impact of
the ecological fires that affect our
basic life-support systems — the
atmosphere, fauna, flora, land, and
water. Some encouraging signs
are emerging: the development of
a plan for the rehabilitation of
degraded tropical forests and the
protocol signed recently by 24
nations for limiting the use of
chemicals that destroy the ozone.
We need to support these types of
international cooperation.

We must respond to these envi-
ronmental challenges by adopting
measures for maintaining biolog-
ical diversity and ecological
processes. Planning and manag-
ing irrigation systems, promoting
the growth of natural forests, and
conserving the entire system of
production from upstream forests
to downstream fisheries are vital
for ensuring a secure system for
food and livelihood.

The ecological fires that can
destroy the livelihoods of genera-
tions yet to be born cannot be put
out in a day, a month, or even a
year. Extinguishing them requires
long-term commitments and inno-
vative approaches. Assistance for
reforestation, soil conservation,
and other measures often is not
available in seasons when there is
adequate moisture in the soil.
Fifteen years ago I pleaded for a
strategy for undertaking ecological
rehabilitation programs in years
with normal rainfall. Unfortu-
nately, national and international
aid disappears when the rains
come.

Establishing symphonic
agricultural systems. Equally
important is the promotion of
what I call symphonic agricultural
systems, which are based on the
integrated principles of ecological
sustainability, economic viability,
and equity. Production, market-
ing, and consumption are compo-
nents of a symphonic agricultural
research and development program.

The system is designed to
promote growth without losing
stability. Frequently, the concept
of sustainable agricultural produc-
tion is used to preserve the status
quo or revert to outmoded produc-
tion technology. We need a
dynamic concept of sustainability
to help meet the needs of an ex-
panding population while main-
taining and enriching the natural
resource base.

In most developing countries,
the two major pathways to the
production of additional food are
greater productivity and more
intense cropping. Many develop-
ing countries, fortunately, have the
ability to increase both yields and
the intensity of cropping with the
technology currently available to
them. Small-scale farmers in coun-
tries with chronic food shortages
have been able to double average
yields when given an optimum
blend of three elements — appro-
priate technology, services, and
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supportive government policies.
Norman E. Borlaug and his col-
leagues are demonstrating this in
several African nations with food
deficits.

Some people are critical of
high-yielding varieties of cereals
because small-scale farmers
cannot afford to purchase the
nutrients needed to maximize
yields. Adequate inputs are
essential for high yields, but what
is not commonly known is that
even with low levels of added
nutrients, the new varieties may
give higher yields than the old
strains. High-yielding varieties of
rice, wheat, and other crops often
are more efficient in producing
grain than the traditional culti-
vars. Thus, the smaller the farm,
the greater the relevance of high-
yield technology.

The quality of life of small-scale
farmers can be improved through
more efficient use of credit, labor,
land, water, and other available
resources. To understand the
objective of enhanced efficiency in
the management of small farms, a
distinction should be made be-
tween a small farm and a small-
scale farmer. A small farm is ideal
for adopting knowledge-intensive
technology. A small farm family,
however, suffers from many
economic and social handicaps.
Often small-scale farmers in
developing countries do not have
access to land ownership or
tenurial rights, extension assist-
ance, timely and adequate supply
of inputs, and assured and remu-
nerative marketing opportunities.
These are problems that can be
solved only by political leaders.

Scientists should bring the best
in science and technology to up-
grade, on a sustainable basis, the
productivity of small farms.
Political leaders and administra-
tors should ensure that all farmers
profit from new technology. By
failing to recognize this distinc-
tion, critics of high-yielding
varieties harm millions of small-
scale farmers of the Third World.

Freeing the world from
hunger. Why have we been
unable to free the world from
hunger? The problem has to be
approached both in terms of
production and consumption.

Production. Political leaders
tend to take a short-term view of
long-term problems: they are
interested in crash programs for
agricultural production that are
launched with a good deal of
political fanfare. The human
beings whose toil is vital to the
success of these programs are
generally ignored. It is not sur-
prising that many of these pro-
grams collapse after wasting scarce
resources.

I have come across too many
agricultural plans developed by
agricultural departments in
countries in Asia and Africa that
do not mention the word “farmer.”
These plans include raising the
level of production. All the other
ingredients are there — credit,
farm implements, fertilizers,
irrigation, pesticides, and seeds —
but not the human beings who will
use all these inputs. When the
term “farmer” is finally used, it is
mostly taken to mean men. Sel-
dom does it include female farm-
ers and farm labor. Yet, we
suspect women played the leading
role in the domestication of plants
more than 12,000 years ago. In
most developing countries, women
perform key functions in food
production, organic recycling,
postharvest conservation, and seed
selection. Also, the poorer the
household, the greater the need for
women to have access to inde-
pendent income.

Consumption. These govern-
ment plans frequently set targets
for yield, but seldom a minimum
target for the income of farming
families. Public and private sector
employees are always concerned
with their net take-home pay,
continuously adjusted against
inflation. But the same officials,
when formulating policies for the
farm sector, do not think that

small-scale farmers in the self-
employed sector deserve a mini-
mum take-home pay. A minimum
income level for families engaged
in rural occupations also ensures
an adequate flow of resources to
the villages and helps correct
imbalances in trade between the
farm and nonfarm sectors.

In this context, I would like to
pay tribute to the government of
President Corazon C. Aquino of
the Philippines, whose policies for
agricultural progress are designed
to increase, in real terms, the
income of Philippine farmers from
about US$60 per month in 1987 to
US$100 per month by 1992. Unless
we can reorient the thinking of
governments along these lines, we
will always have politicians and
professionals talking about the un-
tapped potential of their countries
but doing nothing to realize it.

We should constantly remind
ourselves that hunger robs mil-
lions of individuals of the opportu-
nity to lead fuller lives. Today, -
although we know that there is no
valid excuse for the existence of
hunger, we still do not know how
to remove this stigma from our
civilization. I suggest three lines of
action to supplement present
efforts.

A World Without Hunger
Olympics. First, we need to
make people aware that we can
create a truly joyful world, where
not a single person spends the
night hungry. How can we inform
enough people in a way that will
have an impact? Television is the
communication medium of choice.
If more than two billion people
around the world can watch on TV
the Olympic games or the World
Cup football tournament, can we
not also show them a World With-
out Hunger Olympics? Countries
and organizations would demon-
strate their methods for making
food accessible to everyone.

I appeal to the General Foods
Fund to take the lead in organizing
these olympics. A global event




like this might be organized every
two years with the help of other
national and international organi-
zations committed to promoting
ecological and food security.
Among them are the Better World
Society, the Hunger Project, the
International Council of Scientific
Unions, the International Union
for the Conservation of Nature
and Natural Resources, the UN/
FAO World Food Programme,
UNICEF, and the Worldwide
Fund for Nature.

Farmer-scientist ventures.
Second, we must develop a
mechanism through which scien-
tists and farmers from different
countries can share experiences
and know-how. Currently, there
are peasant-to-peasant organiza-
tions, and scientists have many
opportunities to meet and ex-
change ideas. The communication
revolution we are witnessing now
will increasingly facilitate continu-
- ous intellectual interaction across
continents and reduce the need for
formal conferences.

What is missing, however, is a
mechanism for promoting projects
between scientists and farmers.
With their joint involvement,
agricultural research could bridge
the growing gap between knowing
and doing, thereby accelerating
the pace of development and
* diffusion of location-specific
technology.

Country-specific programs.
Finally, we need intervention
programs tailored to meet the
specific needs of countries where
hunger is prevalent. Amartya K.
Sen, professor of economics and
philosophy at Harvard University,
has shown in several of his books
and articles how well-designed
public intervention that enhances
entitlements can reduce or elimi-
nate hunger and expand life
expectancy. Agrarian reform and
schemes that guarantee employ-
ment are important for these two
objectives.

The challenge lies in developing
strategies at the national level for
using food and commodity aid in a
way that will help end the need for
such aid, not perpetuate depend-
ence and erode self-reliance.
UNICEF, the World Food Pro-
gramme, and other international
organizations as well as bilateral
and national organizations have
had considerable experience in
using aid in this manner. Analyz-
ing this experience, we can prepare
strategies for initiating appropriate
“Food for Self-Reliance” and
employment guarantee programs.

To sum up, I plead for coordi-
nated, nongovernmental initiatives
to generate awareness by using the
power of the mass media. Farmers
and scientists must work together
to analyze and solve field prob-
lems, and we must use increasing

- global grain surpluses to enable all

those who need help to earn their
daily bread. B

The first laureate of the General Foods
World Food Prize, Monkombu
Sambasivan Swaminathan recently
retired as director general of the
International Rice Research Institute,
Los Banos, Philippines. Former
positions include secretary to the
Government of India, Ministry of
Agriculture and Irrigation; and
director general, Indian Council of
Agricultural Research.

Science, Ethics,
and Food

Robert McC. Adams

A year before the first World

Food Prize was scheduled
to be awarded, the Smithsonian In-
stitution was approached by the
General Foods Fund about organ-
izing a scholarly colloquium on
global food issues that would take
place at the time of the presenta-
tion of the award. It seemed a
timely opportunity for us to solicit
the wisdom of people from a
number of different fields and try
to address in. some modest way the
heartbreaking problems that stare
at us from the pages of our daily
newspapers. We organized not
only a colloquium on the subject of
“Science, Ethics, and Food,” but
also arranged to have the World
Food Prize presented at the
Smithsonian.

With the assistance of col-
leagues at Winrock International
Institute for Agricultural Develop-
ment, and with generous financial
support from the General Foods
Fund, we succeeded in gathering
together a diverse and distin-
guished group of government
leaders, policymakers, food
scientists, scholars, and food
industry representatives from
around the world. Quite apart
from the papers and the formal
discussion following them, the
gathering provided an opportunity
for this group to interact, to
establish or renew contacts, and to
exchange ideas informally.

Four outstanding figures were -
our featured speakers: Father
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A distinguished group of government leaders, policymakers, food scientists,
scholars, and food industry representatives from around the world gathered to-
gether for the colloquium on global food issues that took place at the time of the
presentation of the first General Foods World Food Prize. Both the colloquium and
presentation were held at the Smithsonian Institution in October 1987.

William J. Byron, president of the
Catholic University, Washington,
D.C., who reflected on “The
Protection and Promotion of the
Right to Food”; Thomas R.
Odhiambo, director of the Interna-
tional Center of Insect Physiology
and Ecology, Nairobi, Kenya, who
examined “The Innovative Envi-
ronment for Increased Food
Production”; Amartya K. Sen,
professor of economics and
philosophy at Harvard University,
Cambridge, Massachusetts, who
approached the problem of access
to food in “Food Chains and
Entitlement Problems”; and John
W. Mellor, director of the Interna-
tional Food Policy Research
Institute, Washington, D.C., who
drew the various threads of our
colloquium subject together in his
paper, “Towards an Ethical Redis-
tribution of Food and Agricultural
Science.” Serving as moderators
for the first day’s discussion were
Jessica Tuchman Mathews, vice
president and research director of
the World Resources Institute,
Washington, D.C., and Robert
Paarlberg, associate professor of
political science at Wellesley

- College, Wellesley, Massachusetts.

On the day following the
presentation of colloquium papers

and the World Food Prize, Dr.
Swaminathan chaired a session
designed to draw conclusions and
recommend what steps might be
taken to confront the critical food
problems facing the world today.
A summary of these comments
will be included in the colloquium
proceedings, which will be pub-
lished this autumn by the
Smithsonian Press.

Long-term problem. Al-
though it was encouraging to
observe the earnestness and
pragmatism with which food
issues were addressed throughout
the colloquium, the information
and ideas exchanged were indeed
sobering. In spite of successes like
those celebrated by the World
Food Prize, recurrent famine and
unremitting malnutrition remain
virtually as widespread and
dangerous as ever.

In Dr. Odhiambo’s colloquium
paper, for example, we are quietly
warned of the downward trends in
African food production that have
taken place during essentially the
same period that has seen the
triumphs of the Green Revolution
in southern and southeastern Asia.
Noting institutional deficiencies
and shortages of trained scientists

and specialists in Africa, Dr.
Odhiambo drew our attention to
the devastating illnesses that are
endemic to the continent and have
prevented agricultural exploitation

- of large areas of land. Without a

revolution in rural health care, he
told us, no long-term, sustainable
system of agricultural production
will be possible. :

At the same time, the problem
of African agriculture cannot be
solved quickly with an influx of
technology. Although the Green
Revolution has raised hopes about
the power of technology to solve
our agricultural problems, what is
needed in Africa are low-input,
low-cost solutions that incorporate,
rather than abandon, local subsis-
tence practices and resources.
Exporting technology alone, in
other words, will provide no
answer. Western scientists and
agronomists have a great deal to
learn before they will have any-
thing to teach.

Dilemmas in agriculture.
There are reasons to be wary of the
proposition that the agricultural
sector in the West is troubled only
by overproduction, and that we
could help meet the challenge in
Africa. A recent overview (Bio-
science 36(1):29-39) calls attention to
a number of disturbing trends that
have accompanied the increasing
dominance of agribusiness in the
United States. By 1981, 25,000
large-scale farms with annual sales
of $500,000 or more accounted for
almost two-thirds of total net
income.

Farming has become a relatively
minor and subordinate part of the
agricultural system. In little more
than a generation, the farmer’s
share of the retail price of a loaf of
bread has dropped by more than
half to under 8 percent. Breeding
programs that formerly were
largely financed publicly have
been eclipsed by privately financed
advances in biotechnology. This
shift further encourages factorylike
production and creates the




prospect of the linked marketing of
agricultural chemicals and com-
patible seeds.

Although positive in many
respects, these developments direct
us away from Africa’s — and to
some extent the world’s — emer-
gent needs. Agricultural experi-
ment stations are induced to
abandon varietal breeding and to
concentrate on the handful of crops
that dominate world markets.
Research on minor crops dwindles
in spite of its importance not only
for Africa but also for retaining the
long-term protection of biodiver-
sity.

Operators of smaller family
farms continue to be driven out of
agriculture and into the labor
market. Where will we find people
with either the teaching or learning
skills that the next great phase of
the Green Revolution will surely
require?

Unfortunately, troubling situ-
ations like this, whether in the
West, in Africa, or in Asia, often do
not receive the attention they merit
until circumstances approach crisis
proportions. The World Food
Prize was established in part to
focus the attention of our policy-
makers and public on the world
food situation. Such broad prob-
lems cannot be properly ad-
dressed, however, until they are
clearly articulated and formulated
in terms that draw upon a broad
range of disciplines, perspectives,
and arenas of action. Because of
the international and multidiscipli-
nary scope of Smithsonian activi-
ties and collections, we have long
taken more than a theoretical
interest in issues. It was, therefore,
appropriate that the Smithsonian
should provide a forum for the
wide-ranging examination of food
issues in the “Science, Ethics, and
‘Food” colloquium. We hope that
this gathering was the first of
many.

Robert McC. Adams is secretary of the
Smithsonian Institution.

Norman E. Borlaug, who has been called the father of the Green Revolution, was
awarded the Nobel Peace Prize in 1970 for his work in breeding high-yielding
varieties of wheat. His scientific contribution was significantly complemented by
his leadership in gaining the rapid adaptation and adoption of the new wheat varie-
ties and accompanying technology. Photo courtesy of CIMMYT.

Agriculture in the Third World

Norman E. Borlaug

E ) icture the annual world

harvest of cereal grains as a
highway of grain circling the earth
at the equator. This imaginary
highway would be at least 20
meters wide, 2.5 meters deep, and
a little over 43,500 kilometers long
(65 feet wide, 8 feet deep, and
27,000 miles long). The world’s
people consumed this entire
harvest last year. This year the
highway of grain must be com-
pletely reproduced and another
1,050 kilometers (650 miles) must
be added to its length just to feed
the growing world population at
the same, often inadequate, level.
More than half of this food and 80
percent of the additional food
requirements each year will be
consumed in the less developed
countries of Africa, Asia, and Latin
America, where more than 3.75
billion of the world’s 5.0 billion
people live.

World food production of all
types is today about 4 billion
tonnes and includes about 2 billion
tonnes of edible dry matter. Of
this total, 99 percent is produced
on the land; only slightly more
than 1 percent comes from the
oceans and inland waters. Plant

products constitute 93 percent of
the human diet, with about 30 crop
species supplying most of the
world’s calories and protein. These
include eight species of cereals,
which collectively supply 52 per-
cent of the total world food supply.

Until the mid-1960s, very little
agricultural research was con-
ducted in developing countries on
the major food crops. The network
of international agricultural re-
search centers, established over the
past two decades to work on the
major food crops and farming
systems of the developing world,
has been important in stimulating
agricultural research in the Third
World. The improved varieties and
production practices developed by
scientists at the International Maize
and Wheat Improvement Center
(CIMMYT) in Mexico and the
International Rice Research Insti-
tute (IRRI) in the Philippines, in
conjunction with researchers in
developing countries, did much to
avert the specter of famine for
millions of people in the 1960s and
1970s.

The Green Revolution. The
introduction of high-yielding




varieties of wheat and rice, the ap-
plication of fertilizer, and the use
of other improved agronomic prac-
tices that permitted the genetic
expression of high-yield potential
have significantly helped to
transform food production in Asia,
the world’s most populous conti-
nent. Although large-scale farmers
in favorable production environ-
ments were the first to benefit
from the technology generated by
the Green Revolution, they were
soon followed by small-scale
farmers.

Today, Asian farmers are har-
vesting nearly twice as much
wheat and rice — 250 million extra
tons annually — as they did two
decades ago. Coined the Green
Revolution, this transformation
has few parallels in the history of
agriculture, other than perhaps the
spread of hybrid maize in the
United States during the 1940s and
1950s.

New Green Revolutions
needed. Despite the tremendous
increases in food production in

Asia, the Middle East, and parts of
Latin America in recent years,
agriculturalists today face even
greater production challenges to
feed future generations. New
Green Revolutions must occur in
the more marginal production
areas of Asia, Sub-Sahara Africa,
and parts of Latin America. These
areas are generally rain-fed
environments that suffer from
moisture and temperature stresses,
soil fertility problems, diseases and
pests, and other difficult produc-
tion conditions.

Some lessons learned. How
can we help ensure that these new
Green Revolutions in food produc-
tion will indeed occur? In reflect-
ing on my more than 40 years of
personal experience in attempting
to assist developing nations im-
prove the productivity of their
agriculture, I have learned certain
lessons that bear directly on the
challenge ahead.

Agricultural sectors are ex-
ploited. Despite the fact that 50 to
80 percent of the total population
in the Third World directly en-
gages in agriculture and animal
husbandry, the agricultural sector
in virtually all developing nations
is exploited for the benefit of the
minority in the urban sector.
Relatively low priority is given to
investments in crop research,
water resource development, rural
roads, input delivery systems (for
seed, fertilizers, pesticides), credit,
and grain storage facilities.

This exploitation is also mani-
fested in government policies to
keep food prices low to placate the
better-organized urban sectors.
Too often, these policies are rein-
forced by easy-term food aid and
surplus disposal programs spon-
sored by food-exporting nations.
Such policies have time and again
retarded agricultural development

in food-deficit, developing nations.

Obviously, food aid is another
matter in emergencies caused by
droughts, floods, frosts, disease
epidemics, and other natural
disasters.

Improved technology is
needed. A low-yield, stagnant,
traditional agricultural system
cannot be transformed into a high-
yield, productive system without

the development and widespread
application of improved technol-
ogy. An aggressive, interdiscipli-
nary research effort is essential for
this development. The new tech-
nology and practices must have
the potential, when properly
applied, of increasing yields on
farmers’ fields by at least 50
percent. Moreover, this increased
yield must be achieved within
acceptable levels of risk for the
farmer. Appropriate economic
policies are also essential for
persuading farmers to shift to
improved technology.

Continuity is required. Effec-
tive research programs that are
capable of developing useful
methods and materials for revolu-
tionizing crop production require
continuity both in scientific per-
sonnel and program objectives.
Generally a minimum of six to
eight years of creative, dedicated,
and adequately supported re-
search work in various disciplines
are required to improve varieties
and gather information for im-
proved production practices.

The refinement and transfer of
appropriate production technology
require the skill of integrators,
agricultural scientists who are also
interested in increasing agricul-
tural production to serve human

Borlaug, pictured here at CIMMYT, the International Maize and Wheat Improve-
ment Center in Mexico, is a strong advocate of transferring research findings to
farmers through extension activities. An important part of Borlaug’s work focuses
on teaching young scientists his techniques. Photo courtesy of CIMMYT.




needs. Once developed, the
production technology must be
tested on many farms and modified
as necessary to reduce the risk to
farmers as much as possible.

Research integrators must also
be able to anticipate and sense
when political leaders are willing
— often because of serious, pend-
ing food shortages — to make im-
portant changes in agricultural
development strategies. Often at
such moments a scientist can best
convince national leaders to put
into place the three economic
elements needed to stimulate the
agricultural sector: the availability
at reasonable prices of fertilizers
and other necessary production
inputs, credit for small-scale
farmers before the sowing season,
and adequate prices at harvest that
are announced before the planting
season. With these pieces in place,
an aggressive, well-publicized
national production campaign can
be launched with support from the
staff of the agricultural extension
service.

Link to research is crucial. Ag-
ricultural extension programs in
developing nations often have been
accused of not transferring im-
proved technology from experi-
ment stations to farms, thereby
contributing to the perpetuation of
low yields and, in turn, worsening
food shortages. In most cases, the
so-called new technology emerging
from experiment stations was not
economically workable or was
incapable of increasing yields
adequately within acceptable levels
of risk to the farmer. The result is
agricultural stagnation and, in fact,
often a reduction in per capita food
production.

Clearly, the development of an
agricultural extension service that
is not closely linked to a dynamic
research system has little to offer
farmers in the way of improved
technology. With the development
of national research and production
systems, however, I am confident
that agricultural extension systems
in developing countries can become

more effective in the years ahead.
Also encouraging is the growing
trend for at least part of the new
technology to be developed on the
fields of farmers who will use it.

What the United States can
do. The United States can and
must play a critical role in solving
the dilemma of hunger and
poverty in the Third World. First,
as the largest food exporter, the
United States will continue to
serve as the world’s breadbasket.
Even though there is an oversup-
ply in international grain markets
today, U.S. farmers will eventually
see considerably greater world
demand for their agricultural
products. Second, the United
States has done more than any
other country to transform its
agriculture into a dynamic, highly
efficient production system.
Through scientific institutions like
the University of Illinois and our
foreign aid program, we will have
an even larger role in future years
to help assure the agricultural
development of the poor, food-
deficit nations of the world.

The lack of continuity in many
U.S. technical assistance programs
has seriously affected the payoffs
from past efforts. One of the main
reasons is that the turnover of
expatriate scientific staff is too
rapid. Assignments of two to
three years are of little value to the
host country. A minimum of three
to five years are required for
visiting scientists to familiarize
themselves adequately with the
agricultural problems, language,
and culture of a new country and
to contribute productively to agri-
cultural development.

The motivation for U.S. techni-
cal assistance, moreover, has
included self-interest as well as hu-
manitarian objectives. In this
increasingly interdependent
world, no country — however rich
and abundant in resources — can
exist as an island unto itself.

Today, international trade is essen- .

tial to the economic well-being of

every nation; history has proven
that chronically food-deficit, low-
income countries do not make
dynamic trading partners.

Furthermore, peace on earth
will never be achieved as long as a
fourth to a third of humanity lacks
the basics of life: adequate diets,
education, employment, health
care, pure water, and shelter. As
we should know by now, over-
population, poverty, and hunger
are the breeding grounds for
revolution.

Cautious optimism. Ibelieve
that if proper emphasis is given to
agriculture and if sound financial
policies are established and imple-
mented, adequate food production
can be maintained during the next
doubling of the world’s popula-
tion. This task will require far
fewer words and sensationalized
reports and much more research,
action, and production. Producing
more food and fiber and protecting
the environment, moreover, can at
best be only a holding operation
until we tame the “population
monster.”

The attitudes of scientists,
political leaders, and the general
public will determine whether we
reach or fail to reach the targets for
food production needed to sustain
world civilization. Should we fail
in this endeavor, our accomplish-
ments in all other walks of life will
be irrelevant and foolish. @

Norman E. Borlaug is distinguished
professor, Department of Soil and
Crop Sciences, Texas A&M Univer-
sity, College Station, Texas; former
director of the wheat program at the
International Maize and Wheat
Improvement Center (CIMMYT) in
Mexico; and the 1970 recipient of the
Nobel Peace Prize. (Excerpted from
Illinois Research 27(1):25-27)
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The adoption of high-yielding varieties of grain and improved production practices,
now known as the Green Revolution, did much to avert the specter of famine for
millions of people in the 1960s and 1970s. Today, farmers grow improved varieties
of rice on 55 percent of rice lands in the Third World. Their increased production
feeds 650 million more people than earlier varieties would have been able to feed.

Scientists: Their Rewards and Humanity

Robert D. Havener

/Y sa rule, the accomplish
A™X\_ments of outstanding
agricultural scientists are re-
warded primarily by such things
as peer recognition, plaques, and
honorary degrees, not monetary
prizes. The first and, until now,
only exception to this generality
was Norman Borlaug, wheat
breeder at the International Maize
and Wheat Improvement Center
in Mexico and 1970 winner of the
Nobel Peace Prize. His contribu-
tion to the advancement of
science came through breeding
short, stiff-strawed, fertilizer-
responsive varieties of wheat and
developing the production agron-
omy that permitted them to
express their high genetic yield
potential. His scientific contribu-
tion was significantly comple-
mented by his leadership in
gaining the rapid adaptation and
adoption of the new wheat varie-
ties and accompanying technol-
ogy, particularly in Mexico, India,
and Pakistan.

A key scientist in the adapta-
tion and adoption of technology
in India is M. S. Swaminathan.
This recently retired director of

the International Rice Research
Institute (IRRI) in the Philippines
was named the first winner of the
US$200,000 General Foods World
Food Prize, which was awarded
during ceremonies at the Smith-
sonian Institution on October 6,
1987. For more than a quarter
century, Dr. Swaminathan has been
a major force in shaping India’s
policies in agriculture on an
ecologically and economically
sustainable basis. As a geneticist,
he worked on the development of
strains of wheat, rice, and coarse
grains that would grow well in the
ecological settings of India. His
untiring work and dedication to the
prevention of famine and ameliora-
tion of hunger in his homeland and
the Third World have helped to
generate self-confidence in the agri-
cultural capabilities of the Third
World. Just as Norman Borlaug is
regarded worldwide as the father
of the Green Revolution, M. S.
Swaminathan has been called the
father of India’s Green Revolution.
Establishment of the World Food
Prize did not just happen. Follow-
ing his worldwide recognition as a
Nobel laureate, Dr. Borlaug worked

diligently to get appropriate
monetary recognition for other
scientists working in the field of
food and agriculture. He first tried
the Nobel governing group but
found that, after establishing the
Nobel Prize in Economics, the
group resisted awarding further
specialized prizes. Undeterred, he
continued to seek support for a
major prize that would recognize
other food and agricultural scien-
tists. His efforts were rewarded by
the initiation of the World Food
Prize by the General Foods Fund,
Inc. The purpose of the prize is
twofold: to give recognition to
scientists for outstanding contribu-
tions to the quantity, quality, or
availability of food and to stimu-
late talented young women and
men to seek careers in some link of
the food chain.

Dr. Swaminathan has effectively
championed causes beyond the
realm of science. For example, he
has recognized the important role
of women in agriculture in devel-
oping countries. “In the ultimate
analysis,” he wrote, “the goal of
scientific research is to enhance
human happiness. This is why
IRRI accords importance to equity
issues in technology generation

" and transfer. Animportant initia-

tive in this field is greater attention
to the problems of women farmers
as well as women laborers in rice
farming areas. Evidence suggests
that when women have independ-
ent access to income, child nutri-
tion is improved. The poorer the
household, the greater the need to
increase total family income by
enhancing the earning capacity of
women.”

Dr. Swaminathan followed up
his words by establishing the Asian
Rice Farming Network, which has
examined the effects on women of
technological change in rice-based
farming systems; designed, tested,
and adapted technologies to reduce
drudgery and increase women’s
incomes by creating more opportu-
nities for them to earn money; and
identified gaps in input-delivery
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systems and government policies

that hamper women’s full partici-

pation in developing and adapting
technology.

With the establishment of the
World Food Prize, exceptional
scientists such as Norman Borlaug
and M. S. Swaminathan can be

properly recognized for their
achievements and for extending
their influence to benefit
humanity.

Robert D. Havener is president of
Winrock International Institute for
Agricultural Development, Morrilton,

Arkansas, and former director general
of the International Maize and Wheat
Improvement Center (CIMMYT) in
Mexico. (Modified from: Robert D.
Havener, "Scientists: Their Rewards
and Humanity, ” Science 237:1281;
September 11,1987,°AAAS) R
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- The people of the
United States showed a
generosity of spirit and
the best face of human
nature when they
responded to the tragic
famine in Africa a few
years ago. Those
efforts saved millions of
lives. However, they
were only a stop-gap
measure. The challenge
confronting us now is
to address the underly-
ing causes of famine.

Focus on Africa

n spite of the success of the Green Revolution in Asia, hunger, recurrent
famine, and unremitting malnutrition remain as widespread and
dangerous as ever in Africa. Africa’s continuing crisis presents a challenge
that the world cannot afford to ignore.

_ This issue of the International Agriculture Update is one of two focusing
on Africa. We are pleased to present herein articles on U.S. policy and
actions concerning Africa by guest authors Nyle C. Brady, senior assistant
administrator, Bureau for Science and Technology, U.S. Agency for Interna-
tional Development; Charles L. Gladson, assistant administrator, Bureau for
Africa, U.S. Agency for International Development; and Paul Simon,
senator from Illinois and chairman of the Subcommittee on Africa, U.S.
Senate Foreign Relations Committee. The next issue of the International
Agriculture Update will highlight how programs and projects in which
UIUC is involved are helping to solve the challenge of hunger in Africa. B

John J. Nicholaides III
Director, Associate Dean, and
Assistant Vice-Chancellor for Research
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The Challenge
of Africa

Charles L. Gladson

nce again, reports of famine
devastating Angola,
Ethiopia, and Mozambique are
focusing worldwide attention on
Africa’s precarious plight. The
pictures of desert-dry and barren
farmlands and of emaciated bodies
crowded into emergency feeding
centers are painfully familiar. The
majority of Africans are worse off
today than their parents were -
twenty years ago. It is important
to recognize that the present
problems in Africa have been
years in the making.

Historical perspective. Since
independence, African countries’
have pursued several paths for
economic and social development
with varying degrees of success.
On the assumption that the fastest
way to achieve economic and
social growth was through mas-
sive state intervention, many
countries have concentrated
economic control in the central
government. Their trade and
foreign exchange policies have
often discouraged exports and
promoted inefficient domestic
production of items that were
traditionally imported. Their
central governments have become
the main sources of employment
for the educated, sheltered farmers
by controlling agricultural mar-
kets, protected consumers by




taxing the farmers, generated tax
revenues by controlling interna-

tional trade, and even entered into

production to protect the economy
from monopolies.

Aslong as the international
economy was growing rapidly,
these weak economic policies were
hidden from view. Even when the
world economy began changing
after the dramatic in¢rease in oil
prices in 1973, recycled money
from the sale of oil kept the cost of
borrowing low and the demand
for commodities high. African
governments, by and large,
avoided having to adjust to the
new economic situation.

Problems became apparent
when the second round of in-
creases in the price of oil in the late
1970s precipitated a worldwide re-
cession. On the financial front,
disaster struck when tax revenues
and commodity prices dropped
and government expenditures,
particularly for debt servicing,
rose. These fiscal imbalances
resulted in inflation and increas-
ingly overvalued currencies,
which, in turn, led to a decline in
exports and to the balance of pay-
ment problems that persist today.

Response to the African
crisis. In the last several years,
new developments give some
cause for hope. The most impor-
tant development is the commit-
ment by African governments to a
long-term program of economic
reform, which was announced at
the United Nations Special Session
on the Critical Economic Situation
in Africa in 1986.

Reform necessary. Many
African countries are now in-
volved in far-reaching economic
reforms. As many as twenty-eight
countries reported in 1987 having
embarked on programs to institute
policy reforms and restructure
their economic systems. Most
programs focus on revitalizing the
agricultural sector, which employs
70 percent of the region’s popula-
tion, accounts for 40 percent of

gross domestic product, and
produces 70 percent of all African
exports. In many countries,
investment in agriculture is
reaching the target set by the
United Nations of 20 to 25 percent
of public investment.

More than thirty African
countries liberalized their agricul-
tural markets and dramatically
increased the incentives for agri-
cultural producers by allowing
private traders to compete with the
usually inefficient government
marketing monopolies. Nine
countries have markedly reduced
their fiscal deficit as a percentage
of gross domestic product; twenty
countries have frozen public-sector
hiring or reduced public-sector
employment; and many have
privatized, eliminated, or reduced
subsidies to public corporations
and organizations. There has also
been significant progress in
reducing biases that favored urban
consumers and inefficient local
production.

These reforms and improved
climatic conditions resulted in
some dramatic increases in pro-
duction. For example, cocoa
production in Ghana increased 45
percent between 1984 and 1987,
peanut production in Gambia

~ increased by 60 percent in two

years, and the amount of locally
grown food that was sent to
market in Somalia increased by 50
percent between 1981 and 1985.
Some African countries are close to
achieving self-reliance in food
production.

Aid still needed. For the
continent as a whole, however,
food shortages persist. Ethiopia,
Mozambique, and other countries
suffering from drought or civil
strife require increased food aid in
1988.

The response from donors has
grown slowly. Donor assistance
amounted to US$18 billion in 1986,
a slight decrease in real terms from
the US$16 billion given in 1985. By
1987, however, the situation began
to improve. The most important

development was an increase of
US$8 billion in the Structural
Adjustment Facility of the Interna-
tional Monetary Fund (IMF).
Many of the new resources are
going to Africa to replace some
hard-currency loans owed to the
IMF with new, concessionary
loans. :

Other donors have responded
generously to the crisis. Japan is
committed to a US$500 million aid
package over the next three years.
The European Community,
Canada, Germany, Italy, and the
Scandinavian countries are all
increasing their aid to Africa, and a
number of donors have nullified
unpaid loans for development.

The U.S. program. The United
States responded to the crisis in
Africa with two important actions.
First, a White House Task Force
was formed in 1986 to review U.S.
policies and programs in sub-
Saharan Africa. As a result of this
Task Force, President Reagan
issued an End Hunger Initiative in
March 1987, which called for a
long-term U.S. commitment to
attack the causes of hunger in
Africa through the promotion of
economic growth, policy reform,
and private-sector development.
The initiative has the following
elements:

° A commitment to focus U.S.
assistance on increasing the role of
competitive private enterprise in
African economic growth and
development.

¢ Increased collaboration among
donors.

o Increased reliance on U.S.
private firms and private volun-
tary organizations in implement-
ing U.S. programs in Africa.

° Improvement of the impact of
food aid on development.

o Establishment of the Develop-
ment Fund for Africa, commonly
called the Africa Fund.
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UIUC and Egerton University, Njoro, Kenya, are participating in a USAID-

sponsored project called IDAT. Through institution-building projects such as this,
USAID and U.S. universities are helping to strengthen African agricultural universi-
ties of higher education. The availability of appropriately trained personnel is
critical for agricultural and economic development.

The approval by Congress of
the Africa Fund in fiscal year 1988
constitutes the second important
action taken by the United States
to respond to the crisis in Africa.
The Africa Fund gives the U.S.
Agency for International Develop-
ment (USAID) greater flexibility in
tailoring its programs to meet the
special development needs of each
African country. The U.S. budget
crisis has precluded any major
increases in aid to Africa. The
Congress and the Executive
Branch, however, have cooperated
in protecting funds for Africa from
the worst effects of recent budget
cuts and, in fact, provided a
modest increase in funding in
fiscal year 1988.

The short-term to medium-term
objective of the U.S. assistance
program is to help Africans restart
economic growth. Over the long
term, we would like to see
Africans participating in their own
economic development and
sustaining this growth.

The centerpiece of our short-
term to medium-term effort is
policy reform. With personnel in
more than thirty countries in sub-
Saharan Africa, USAID is uniquely
placed for involvement in policy

reform. With few exceptions, we
intend to work on sectoral policy
issues. Work on macroeconomic
issues is best left to the highly
specialized staff and substantial
resources of the IMF and the
World Bank. USAID’s focus is on
helping Africans liberalize the
agricultural sector, although we
are also active in the transport,
finance, public administration, and
health sectors. i
Liberalization is only part of our
agricultural portfolio. We are
furthering the development of
agribusiness and the infrastructure
of African transportation systems.
We are helping Africans improve
their agricultural research institu-
tions because the availability of
improved technology for African
conditions is key to increasing
agricultural productivity. We are
contributing to the strengthening
of African agricultural institutions
of higher education because the
availability of appropriately
trained personnel for private and
essential public-sector institutions
is critical for economic develop-
ment. We are helping them
maintain the natural resource base
because the contribution of their
agricultural sectors to economic

growth heavily depends upon the
sustained productivity of their
natural resoiirces.

USAID is also actively seeking
ways to involve the private sector
in nonagricultural areas. Funda-
mental to a growing private sector
are functioning financial markets
and the availability of foreign
exchange for importing capital
goods and raw materials essential
to renewed economic growth.

To be successful, U.S. programs
must be sustainable over the long
term. Sustainable programs
require investments in the devel-
opment of human resources. They
also require the development of
more effective institutions. In
institution building, the U.S.
objective is to improve the effec-
tiveness of government by reduc-
ing the government’s role to policy
analysis and other areas in which
the government can and should
perform effectively. Sustainable
programs mean greater involve-
ment of the private sector, both
profit-making and nonprofit, in
many of the economic and social
sectors that had been dominated
by the government. Finally, U.S.-
sponsored programs for family
planning, health care, and the
survival of children will be main-
tained through greater use of U.S.
private voluntary organizations,
which have a long history of
providing effective assistance at
the grassroots level.

How the United States
benefits from foreign aid.
Contrary to assertions made by
some critics of foreign aid, studies
show that the United States is a
major beneficiary of development
assistance programs.

¢ Increasing per capita incomes of
people in developing countries —
a major goal of U.S. assistance —
increases the demand for agricul-
tural imports. A recent study by
the U.S. Department of Agriculture
found that a 10 percent increase in
per capita income of developing




countries led to a 13.6 percent rise
in U.S. exports to those countries.

¢ Similarly, a study conducted by
the International Food Policy
Research Institute showed that
between 1961 and 1976, the sixteen
developing countries with the
fastest growing food-production
sectors expanded their net food
imports by more than 7 percent
annually.

° Seventy percent of the money
appropriated for direct or bilateral
U.S. assistance is spent in the
United States, not overseas. U.S.
foreign assistance directly gener-
ated almost US$7.0 billion in
purchases of U.S. goods and
services in 1985.

¢ Past recipients of U.S. food aid
are now among the top buyers of
U.S. agricultural exports. In 1986,
seven out of the ten leading
importers of U.S. farm products
were former recipients of P.L. 480
assistance.

e Agricultural research conducted
overseas benefits U.S. farmers. For
example, the genetic sources of
resistance to wheat rust come from
Kenya. Information from research
sponsored by USAID is credited
with enabling scientists to contain
the spread of peanut stripe virus in
the United States. If the virus had
spread, it could have severely
affected income from peanut
production.

¢ National security is enhanced
by promoting economic growth
and political stability in develop-
ing countries.

Africa is hugh and diverse, and
its problems are complex.- Many
African governments are now
committed to taking the difficult
steps necessary to improve their
economic performance.

Our experience in Africa has
shown that there are no quick-and-
easy answers to the region’s
economic problems. While
helping with short-term programs,
we have also made a long-term

commitment to help Africans
attack the causes of these prob-
lems. The wide range of expertise
available in U.S. universities,
private voluntary organizations,
and the private sector is invaluable
to-our efforts to meet the challenge
of African development. B

Charles L. Gladson is assistant
administrator, Bureau for Africa,
United States Agency for Interna-
tional Development. Former
positions with USAID include
director of the mission in
Thailand, director of the mission
in Kenya, deputy assistant admin-
istrator of the Bureau of Food for
Peace and Voluntary Assistance,
and senior deputy assistant
administrator of the Bureau for
Private Enterprise.

New Publication
Available'

: ? " e Agricultural Technology
System of Taiwan by Eldon

L. Johnson, Frederick C. Fliegel,
John L. Woods, and Mel C. Chu is
one of a series of comparative case
studies performed as part of the
Technology Development and
Transfer Systems in Agriculture
project of the International Pro-
gram for Agricultural Knowledge
Systems (INTERPAKS). Published
in December 1987, the study
examines policy and planning,
technology development, technol-
ogy transfer, and technology
utilization.

Single copies are available from
INTERPAKS, 113 Mumford Hall,
1301 West Gregory Drive, Urbana,
Illinois.61801, USA. H&

African
Agriculture
and U.S.
Foreign Aid

Paul Simon

I n the 1960s, President John F.
Kennedy dreamed of eliminat-
ing hunger from the world by the
end of the decade. Today, nearly
thirty years later, millions of
people in the world face starvation
and malnutrition. Among those
most seriously affected are the
people of sub-Saharan Africa.

During the last two decades,
Africa has been in a state of steep
and steady economic decline.
According to the World Bank, per
capita income is 4 percent below
the level prevailing in 1970. Public
debt, which was an aggregate of
US$5 billion for the region in 1970,
has soared to US$65 billion today.
Misguided governmental policies,
civil war, drought and other
natural disasters, and declining
terms of trade for agricultural
commodities in the world market
have all contributed to a dramatic
decrease in agricultural production
in Africa.

In the twenty-four African
countries most severely affected by
drought and famine in 1984 and
1985, per capita cereal production
decreased by an average of 2
percent a year over the last fifteen
years. While food production
declined, the population in this
region continued to grow at one of
the highest rates in the world, 3
percent annually. Today, 100
million Africans, one out of every
four, suffer from malnutrition or
severe undernourishment. If
present trends continue, the
projected food deficit for Africa by
the year 2000 will be ten times the
famine-level shortfall of 1985.
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After completing advanced-
degree work at UIUC through
the ZAMARE project, Dr.
Sakufiwa has returned to his
research responsibilities in
Zambia's Ministry of Agricul-
ture and Water Development.
Throughout Africa, trained
agriculturalists are woefully
lacking. Although great strides
have been made in the last
decade, illiteracy is common-
place. One of the reasons UIUC
has made training a cornerstone
of its international development
activities is that education has a
vital role to play in supporting
self-reliance in food for devel-
oping countries.

Agriculture is the base. The
tragedy in Ethiopia, Mozambique,
and other famine-ridden countries
has demonstrated the urgent need
to revitalize agricultural produc-
tion in sub-Saharan Africa. A
thriving agricultural sector is
essential for the development of
African economies. Agriculture
must serve as the base for all forms
of economic progress in the
majority of African countries.
African leaders, themselves, have
recognized this fact.

At the 1986 United Nations
Special Session on the Critical
Economic Situation in Africa,
African nations agreed to a
program for economic recovery
and development that placed the
highest priority on agricultural de-
velopment. Originally formulated
by the Organization of African
Unity, this program is designed to
increase African self-sufficiency
over the next five years, particu-
larly in agriculture, and is oriented
toward self-help. It reflects the
determination of African nations
to take responsibility for their own
problems. In return, the interna-
tional community pledged to
support the Africans’ efforts
through increased and more
effective assistance.

Misguided efforts. For too
many years, the United States and
other donors in the international

community have funded programs
and projects in Africa without fully
understanding the needs of the
African nations and the African
people. Some of the problems are
unique to this continent and there
are differences among individual
African countries. Regional solu-
tions that worked in other areas of
the world are simply not relevant
to Africa. Money has poured into
Africa, but little progress has been
made in development. Today, the
international community and
Africans themselves believe that
the key to successful development
is greater African involvement in
the process.

U.S. role. If the United States is
to contribute to successful devel-
opment in Africa, then its foreign
aid program should involve
Africans from the grassroots to the
national level. The Africa Famine
Recovery and Development Act,
which I introduced in March 1987,
emphasizes equitable, environ-
mentally sound programs that
stress self-reliance and African
participation. In an effort to
ensure African input into the
development of U.S. aid programs,
the bill directs the United States
Agency for International Develop-
ment (USAID) to consult with
cooperatives, trade unions,
women’s groups, and other indige-
nous organizations as well as with
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U.S. private voluntary organiza-
tions working in Africa.

Recent studies by the World
Bank and the Office of Technology
Assessment (OTA) suggest that the
most effective way to improve
agricultural production in Africa is
to increase the output of small-
scale, subsistence-level farmers and
to provide technology specifically
suited to African agricultural
methods. The bill I introduced
identifies agricultural production
as a critical sector for development.
It emphasizes efforts to assist
small-scale farmers and to provide
agricultural research and education
that are specifically designed for
the African context. African
farmers need what OTA calls “low
risk, low input” technology, such
as seeds and fertilizers, suitable to
their methods of farming and the
size of their farms. In addition,
extension programs and other
educational activities should
provide training to improve, but
not supplant existing agricultural
techniques in Africa. Agricultural
production is crucial for develop-
ment.

Role of women. African women -
play a critical role in the agricul-
tural sector, producing anywhere
from 60 to 90 percent of the food in
most countries. In addition, they
are primarily responsible for
marketing the food at the local
level. In recognition of the fact that
women are the primary producers
in Africa, the bill provides for
expanded developmental activities
for women to enable them to
increase their productivity.

Government policy. One
obstacle to increased agricultural
production in Africa is misguided
governmental policies, often in the
form of subsidies for city dwellers.
In recent years, African leaders
have realized the need to reform
agricultural policies to provide
incentives to the local farmers.
Countries, such as Zambia and
Mali, for example, have engaged in
these often politically difficult
reforms with considerable success.




In Zambia, maize production of
small-scale farmers has increased
three-fold, from 20 to 60 percent of
total production. This increase
reflects, in part, the success of the
Zambia Agricultural Research and
Extension (ZAMARE) project. A
USAID-funded project of the
University of Illinois at Urbana-
Champaign (UIUC) in collabora-
tion with Southern Illinois
University at Carbondale and the
University of Maryland-Eastern
Shore, ZAMARE assists the
government of Zambia in its
efforts to improve the welfare of
small-scale farmers and increase
national food production. Since
ZAMARE's inception in 1982, two
high-yielding varieties of maize
that are open pollinated and seven
hybrid varieties of maize have
been developed and released.
Improved technology for other
crops was also developed and
released by the ZAMARE project.
Increased production resulted
from the application of appropri-
ate agricultural technology
- coupled with price reforms.

USAID listed the ZAMARE
project in the FY87 and FY89
Congressional Presentations as an
African success story. USAID
decided to discontinue ZAMARE
after Phase I because it felt that
enough new technology in small-
scale food production had been
developed to get things moving in
the right direction, and because it
felt that the World Bank and the
African Development Bank would
have similar projects under way to
meet additional needs and diver-
sify production. An effective assis-
tance strategy for Africa should
include support for projects such
as ZAMARE and sectoral policy
reforms.

The challenge continues.
The people of the United States
showed a generosity of spirit and
the best face of human nature
when they responded to the tragic
famine in Africa a few years ago.
Those efforts saved millions of

lives. However, they were only a
stopgap measure. The challenge
confronting us now is to address
the underlying causes of famine in
an effective and cost-efficient
manner. Ibelieve the approach
outlined above can help us to do
that. The African nations have
made a commitment to reverse the
economic decline of their conti-
nent. We have an opportunity, as
well as an obligation, to support
their efforts.

Paul Simon, senator from Illinois,
is chairman of the Subcommittee
on Africa, United States Senate
Foreign Relations Committee.

Creating

and Sustaining
a Green
Revolution

in Africa

Nyle C. Brady

he world’s farmers produce
il enough to feed every man,

woman, and child on earth. But in
many developing countries, harsh
and unproductive agricultural
conditions and the lack of pur-
chasing power prevent millions of
people from getting enough food.
They cannot grow it, and they
have too little money to buy it.
Twenty-five years ago a similar
situation existed: the difference
between then and now is that the
continent suffering from the most
serious food deficiencies has
shifted from Asia to Africa.

Green Revolution. Even
though the population of Asia has
nearly doubled since the early
1960s, a revolution in the agricul-
tural process — now known as the
Green Revolution — enabled
Asian farmers to maintain and
even slightly increase their per-
capita production of food. Factors

that contributed to the Green
Revolution in Asia included
superior varieties of rice and

" wheat, improved application of

water and fertilizer, and govern-
ment policies that encouraged
increases in production. Hardier
crops, larger and more predictable
yields, and invigorated research
and educational systems stimu- .
lated agricultural growth and, in
turn, increased family income and
general economic well-being.

- An equally spectacular change
must now occur in Africa; particu-
larly in the Sahel region south of
the Sahara, where the most severe
food deficits exist. The continent’s
once-balanced agricultural system
has failed; per-capita food produc-
tion has actually declined during
the last two decades.

Constraints to development.
Although many factors contributed
to Africa’s declining food produc-
tion, five are most conspicuous.

o The growth of Africa’s popula-
tion is the fastest in the world. In
many countries, the population is
doubling every 18 to 25 years,
placing an intolerable burden on
individuals, families, communities,
governments, and, above all, on the
region’s resources.

o Africa’s natural resource base
limits food production. The
continent’s soils tend to be less
fertile and more prone to erosion
than those in Asia. In addition,
meager water resources are a
serious constraint. Next to

-Australia, Africa is the world’s

driest continent. There are few
sources of water to irrigate even
semi-arid areas.

o Government policies generally
discourage, rather than stimulate,
agricultural production. Price
structures discriminate against
farmers and rural people in com-
parison to city dwellers. These
policies reduce farm income and
restrict the purchase of seeds and
chemicals that improve yields.




Women applying composted manu;é to potatoes in Kenya. Although the Green
Revolution has raised hopes about the power of technology to solve our agricultural

problems, what is needed in Africa are low-input, low-cost solutions that incorpo-
rate, rather than abandon, local subsistence practices and resources.

¢ Technology to address the
many production and marketing
problems in Africa is limited. Ani-
mal diseases restrict cattle produc-
tion to an area one-third the size of
the United States. This restriction
prohibits the use of animals for
draft purposes and forces farmers
to use hand tillage and cultivation.
Improved crop varieties, like the
ones that fueled the Green Revolu-
-tion in Asia, are rare. Proven
cropping systems to replace the
destructive slash-and-burn system
are needed.

o Trained agriculturalists are
woefully lacking. Although great
strides have been made in the past
decade, illiteracy is commonplace.
Technicians to operate and main-
tain mechanical equipment are not
generally available, and univer-
sity-trained scientists and educa-
tors are also scarce.

By overcoming similar con-
straints to development, the
Asians increased their production
of wheat, rice, maize, and other
cereal crops. Increased production
raised rural incomes and stimu-
lated purchases of food and other
commodities. The energized
marketing system increased
imports of agricultural and con-
sumer products and stimulated

domestic production. This
sequence of events illustrates the
fact that developing countries with
fast growth rates in the production
of staple foods have steadily
increased their imports of agricul-
tural products.

Focus on Africa. The events of
the past 25 years give us the
pattern for the future. We will
continue to cooperate with Asia
and Latin America. Now, how-
ever, we must give greater atten-
tion to Africa, where the Green
Revolution has been stymied.
Sustainable improvements in
African agriculture will require
unprecedented scientific accom-
plishments.

A wide variety of new and
improved techniques for family
planning must be developed and
made available to help ease the
economic and social pressures
created by very rapid population
growth. These efforts should
include further biomedical re-
search on inexpensive, easy-to-use
contraceptives, and social research
to determine culturally acceptable
modes for bringing family
planning information and services
to the attention of families who
seek such information and
services.
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Agricultural technology and
cropping systems that are inexpen-
sive and involve low risk must be
designed so that farmers can
produce more food despite the
limitations of soil and water
resources. At the same time, these
innovations should protect and,
where possible, improve the
fragile natural environment.

Scientists must creatively use
both new and proven technology
as they respond to the challenge of
these and other problems:

o Biological control of mealy bugs
and green spider mites — both
major insect pests on cassava —
will help increase production of
this indigenous African crop
without polluting the scarce
supplies of water.

° Leguminous trees that biologi-
cally fix nitrogen can be planted in
or around cultivated fields to help
prevent soil erosion, improve the
soil by providing an essential plant
nutrient, and keep soil arable year
after year. Farmers would not feel
the need to cut down forested
areas to replace croplands they
have cultivated for a few years.
Multipurpose trees preserve the
rapidly disappearing forests.

° Manure and inexpensive
mulches of cuttings from legumi-
nous trees can help small-scale
farmers reduce soil erosion and
increase soil nutrients and efficient
use of water.

¢ Farm animals need to be pro-
tected from widespread and
damaging diseases, some of which
are unique to Africa. In particular,
African farmers need a vaccine or
other reliable control agent against
animal trypanosomiasis — a
disease that prevents the herding
of cattle in large sections of central
Africa. Not only do these diseases
reduce available meat and milk,
they also eliminate the one source
of readily-available, on-farm
power, severely curtailing produc-
tivity of labor.




Preserve the environment.
As technology is developed and
harnessed for use in Africa,
preference must be given to
technology that protects the
natural environment. In fragile
regions, agriculture can become a
battle ground between ecology
and technology. Costs and bene-
fits of new production technology
must be fully assessed in terms of
impact on natural resources.

Role of education. During..
these critical developmental years
African nations must continue to
receive food aid and other forms of
emergency assistance when
necessary. They also must have
help in developing the critical
mass of trained personnel and in-
house expertise that will equip
them for continuing the creative
process far into the future.

U.S. agricultural institutions of
higher learning were instrumental
in helping India and other Asian
countries strengthen their research
and training capacities. Today,
through even stronger ties with the
U.S. university community, the
United States Agency for Interna-
tional Development (USAID) is
helping to strengthen graduate
and postgraduate institutions in
Africa.

One such long-term effort began
during the 1960s at Egerton
University in Kenya. With USAID
assistance, Egerton has expanded
and improved its teaching staff
and physical facilities. Through a
new project with the University of
Illinois at Urbana-Champaign
(UIUC), technical assistance is
focused on improving curricula
and teaching materials, strengthen-
ing faculty, and upgrading admin-
istrative capabilities. The goal is to
help create a strong national
university that will provide first-
rate agricultural training to
Kenyans and students from other
African countries.

An agricultural research and
extension project in Zambia is a
good example of a recent success.

Since 1982, teams of researchers
from UIUC, Southern Illinois
University at Carbondale, and the
University of Maryland-Eastern
Shore have been collaborating with
Zambia’s Ministry of Agriculture
and Water Development (MAWD)
to increase food production and
improve the lot of small-scale
farmers in Zambia. The collabora-
tion produced a number of break-
throughs, including improved
cultivars of maize and sunflowers.
As a result, production of these
crops has increased dramatically.
The research collaborators gave
special attention to the needs of
Zambian farmers, and new tech-
nology was tested on their fields.
At the same time, the research and
extension skills of MAWD staff
members were enhanced through
advanced academic and technical
training. Zambia's private sector
became involved, particularly in
seed production.

Similar institution building
endeavors are underway at
Makerere University in Uganda,
the University of Zimbabwe, and
other institutions of higher educa-
tion in Africa. In the Cameroon, a
new university is being created.

Future demands. The de-
mands on the ingenuity and time
of researchers as they seek solu-
tions to Africa’s problems will be
great. Even with biotechnology,
computers, satellites, and other
modern, time-saving innovations,
a broad array of improvements
cannot be expected to fully emerge
for ten to twenty years. To suc-
ceed, family planning programs,
resource conservation efforts, and
widespread adoption of new tech-
nology must be supported by gov-
ernment policies that endorse such
changes. Decision makers in
African governments need to be
informed and encouraged to make
the difficult policy choices that will
yield long-term benefits to their
citizens.

In cooperation with USAID, our
capable university community is

helping Africa move toward food
security. Already, hardier crop
varieties, improved crop manage-
ment systems, and innovative
irrigation and tillage methods are
helping African farmers improve
and sustain production. But only
the surface has been scratched;
Africa has a long way to go.

The expertise that has kept U.S.
agricultural production in the
forefront must now be more fully
applied to the realities and con-
straints facing agricultural produc-
tion in Africa so that the people of
that continent can achieve food
security, economic growth, and the
wherewithal to determine their
own destiny. B
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Pineapple plantation? No, this is how some of the maize crop looked in central Illinois after
the summer drought of 1988; yields were reduced by nearly 50 percent. An interdisciplinary
FAO working group warns that global warming presents a clear and ominous danger to
future food security. Agroecological zones could shift as much as 700 kilometers (434 miles),
threatening major grain-producing areas around the world.

Stewardship of Planet Earth

No issue probably draws more
national and international
attention than the environmental
future of our planet and perhaps even
of our species. For our readers’
reflection, this and the next issue of the
International Agriculture Update offer
important perspectives on the judi-
cious stewardship of our natural
resources and environment.

We are pleased to present guest
articles by James G. (Gus) Speth,
president, and Irving M. Mintzer,
senior associate, of the World
Resources Institute (WRI). WRI is
an independent research and policy
institute founded in 1982 to help
governments, environmental and

' development organizations, and

private businesses address the funda-
mental question of how societies can
meet basic human needs and nurture
economic growth without undermin- -
ing the natural resource base and
environmental integrity. We hope that
the authors' insights will help you
understand these complex issues
clearly and determine some of the
actions that must be taken by indi-
viduals and governments worldwide
to address one of the most pressing
concerns of our day. '

John J. Nicholaides I
Director, Associate Dean, and
Assistant Vice-Chancellor for Research
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The Global
Environmental
Challenge

James Gustave Speth

T he environmental concerns of
the 1990s mark a departure from
those of the past several decades.
While we must continue vigorous local
and national campaigns to clean up
fouled waterways and rid the air of
harmful pollutants, new challenges
have emerged that call for concerted
global action. The problems of global
warming, acid rain, ozone depletion,
tropical deforestation, and species loss
are truly international in their effects
and solutions. The world is also faced
with a different range of environ-
mental issues due to the massive
poverty afflicting the majority of the
earth’s inhabitants.

Air pollutants, ozone depleters, and
“greenhouse” gases travel freely across
national boundaries, harming environ-
ments of many countries. On the
global stage, nations no longer act in
isolation. Coal-fired power plants in
the United States and tropical deforest-
ation in Brazil can have economic and
environmental ramifications as far
away as Europe and Southeast Asia.

Similarly, actions to forestall and
reverse environmental degradation
have spread from local and national
governments to international summit
meetings. In these arenas, the tradi-
tional topics of international trade,
energy, and development can no
longer be discussed without substan-
tial reference to the earth’s resources,
systems, and cycles.




Mirroring the rapid growth of
economic activity and of world
population following World War II,
the use of fossil fuels has steadily
risen, along with emissions of oxides
of sulfur and nitrogen and other pol-
lutants. Acid rain and ground-level
0zone are nOow harming soils, forests,
aquatic life, and crops over-large areas
of the globe: -

Carbon dioxide, another product of
fossil fuel combustion and not a
pollutant in the traditional sense, is the
major culprit behind the threat of
greenhouse warming. Previous
emissions of carbon dioxide and other
greenhouse gases, combined with
rapid deforestation, have set the earth
on a path toward climatic changes in
the future. Exactly what changes will
occur and how soon they will appear
remains unclear, but much depends on
how and when societies respond.

Chlorofluorocarbons (CFCs), which
are highly stable industrial chemicals
released from aerosol cans, refrigera-
tion systems, and blown-foam materi-
als, are speeding the destruction of the
ozone layer in the upper atmosphere.
Without this protective layer to screen
the earth from the sun’s harmful
ultraviolet radiation, natural ecosys-
tems will be disrupted and the inci-
dence of human skin cancer, diseases
of the immune system, and eye cata-
racts will increase.

These interrelated atmospheric
issues constitute the most serious
pollution threat in history. Simultane-
ous and gradual, their effects will be
difficult to reverse. Because they are
linked to the use of fossil fuels, energy
policy and environmental policy must
be made together in the future.

Of equal importance to atmospheric
pollution is the steady deterioration of
natural resources — forests, soils, and
water — and living conditions of
people in much of the developing -
world. Most people lack access to
basic sanitary facilities; unsafe water
causes 80 percent of all illnesses. The
United Nations Food and Agriculture
Organization predicts that without
corrective action, soil erosion and nu-
trient depletion will lower agricultural
productivity 30 percent on rainfed

croplands. In-Africa, thirty trees are
cut down for every one planted.
Across the globe about 22 hectares (54
acres) of tropical forest disappear
every minute along with uncounted
plant and animal species.

Last year, the World Commission

.on Environment and Development

stated, “Poverty is a major cause and
effect of global environmental prob-
lems.” Fighting poverty requires de-
fusing the underlying pressures on the
world’s resource base. We must
confront rapid population growth,
shortsighted economic policies that
encourage the wasteful use of re-
sources, and misguided development
programs that have neglected environ-
mental factors and local needs.

A closer look at the many facets of -
today’s global environment further
reveals the intricate connections
between humans and their environ-
ment. Societies have long molded
their surroundings to suit their needs.
Today, the environment is voicing its
response. The challenge for world
leaders is to promptly coordinate
national efforts toward creating a
healthy environment.

The U.S. National Crop Loss Assessment
Network estimates that ozone damage to
maize, peanuts, soy, and wheat causes
losses of US$5 billion annually. Based on

a mathematical equation deéveloped from
various studies, Illinois scientists calculate
that the ozone concentration in Champaign
County, Illinois, is reducing yields by 10 to
15 percent. This estimate does not include
the effects of other major pollutants and the
increased susceptibility of crops to insect
damage, disease, and drought.
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Recently, Margaret Thatcher,
Mikhail Gorbachev, Rajiv Gandhi,-
George Bush, and other leaders have
pointed to global protection of the en-
vironment as key to future progress on
the planet. They and others can act on
this conviction by declaring the 1990s
as the International Environmental
Decade. Concerted international action
over the next ten years would be a gift
of historic proportions to following
generations.

Slowing the greenhouse effect.
Droughts and heat waves in 1988 gave
Americans a taste of what a global
warming trend could mean. Climatic
changes are likely because the increas-
ing concentrations of carbon dioxide
and other trace gases in the atmosphere
trap the earth’s infrared radiation,
preventing it from escaping into space.
The greenhouse gases are produced by
burning coal, oil, and natural gas, by
deforestation and certain agricultural
activities, and by releasing various
industrial chemicals.

The largest single contributor to the
greenhouse effect is carbon dioxide,
which is mainly created by the
combustion of fossil fuel.” Half of the
carbon dioxide added to the atmos-
phere throughout human history has
been added during the past thirty
years. Other gases, including the
CFCs that destroy the stratospheric
ozone shield, also contribute to the
greenhouse effect. Some CFCs absorb
infrared radiation up to 10,000 times
more efficiently (per molecule) than
carbon dioxide does.

In the lower atmosphere, ozone,
methane, and nitrous oxide trap heat
and add to the greenhouse éffect; each
of these greenhouse gases can be linked
to the use of fossil fuel. Methane and
nitrous oxide are also released in
agriculture and forestry.

The rapid pace with which these
gases have accumulated in the atmos-
phere in recent decades raises serious
questions about the future of the
earth’s climate. Even if all greenhouse
gas emissions were stopped today, the
planet could still warm by about 1° to
2° C(2° to 4° F), according to current
estimates. - If global greenhouse gas
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emissions continue at today’s rates, the
average global temperature could rise
by 1.5° to 4° C (3° to 8° F) by the time
today’s teenagers reach retirement age.

The greenhouse effect will not -
register in the same way everywhere.
Temperature rises will be the greatest
in the higher latitudes, and this uneven
warming will influence the wind and
ocean currents that determine climate.
Some areas will have more rainfall,
others less. If current predictions hold,
important agricultural areas in the U.S.
Midwest and Southeast could be hotter
and drier during the growing season.
The warming could be accompanied by
an expansion in grasslands and deserts,
forest fires, species losses, and a decline
in forest ecosystems.. Some irrigation
and hydroelectric projects could no
longer receive adequate rainfall while
others might overfill.

Changes in the oceans can be
expected too. Coastal development
and wetlands would be threatened
with a 0.3- to 1.2-meter (1- to 4-foot)
rise in sea level by the middle of the
next century. Storm damage to la-
goons, estuaries, and coral reefs — not
to mention buildings and other
artificial structures — could also
increase. By one recent estimate,
erecting protective barriers and making
other adaptations to rises in the sea
level would cost a medium-sized city,
such as Charleston, South Carolina,
about US$1.5 billion. ]

Although most buildup of green-
house gas comes from combustion of
fossil fuel, not all fuels contribute
equally. Per unit of energy released,
coal burning releases the most carbon
dioxide; the same amount of energy
from oil releases 30 percent less carbon
dioxide; natural gas, half as much.
Energy produced from nuclear or re-
newable sources (such as hydro power,
wind, or solar technology) releases no
carbon dioxide. Emissions would fall -
even if energy use did not — if people
would use energy technology that
releases less carbon dioxide.

Meanwhile, the cutting and burning
of tropical forests contributes about 20
percent of the carbon dioxide added to
the atmosphere each year. Although
these forests do far more in the )
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More than 160 million tons of sediment are eroded from Illinois agricultural land every year
and almost 2 billion tons of soil for the United States as a whole. In terms of farm production,
that erosion translates into losses of US$1 billion annually. Erosion is not just a farming
problem. Once the soil leaves the land, it can affect the water supply and the condition of
drainage ditches, lakes, reservoirs, and streams. On sloping land, contour strip cropping that
alternates row crops with grass, forage crops, or small grains can help prevent erosion.

biosphere than store carbon, their role
in regulating the greenhouse effect
should not be overlooked.

The world’s choice is not between
preventing a temperature rise or
adapting to climatic changes. A
certain amount of warming now
appears inevitable. But action taken
today can stabilize future warming
and allow societies more time to adapt
to unavoidable changes. The political
drawback is that the costs of prevent-
ing damage must be paid now even
though future benefits are uncertain.
If political choices are put off, how-
ever, more extreme measures will be
needed in the future. Almost cer-
tainly, waiting is not the best policy.

Protecting the earth’s ozone
shield. Depending upon where it
resides in the atmosphere, ozone can
both harm and help. Near the earth’s
surface, ozone and other oxidants,
sometimes called smog, take a toll on
human health, damage trees, and
reduce crop yields. Ozone also acts as
a greenhouse gas." Butin the-strato-
sphere, some 25 to 40 kilometers (15 to
25 miles) above the earth, ozone filters
harmful ultraviolet rays from the sun’s

radiation. Weakening this protective
shield invites more skin cancer and eye
disease, reduces the response of the
human immune system, and harms-
plant and animal life.

Fifteen years ago, scientists pre-
dicted that CFCs would rise into the
stratosphere, and that through a
complex chemical reaction, CFCs
would destroy some of the ozone and
allow more ultraviolet radiation to
reach the earth’s surface. Theory
became fact when scientists discovered
a large “hole” in the ozone layer over
Antarctica in October 1985 and three
years later confirmed that CFCs had
caused it. In the northern hemisphere,
a more widespread decrease in ozone
levels of about 3 percent has been
observed — a loss too large to attribute
solely to nature. :

In response to-.ozone depletion,
governments around the globe, led by
the United Nations Environment
Programme, agreed in November 1987
to the Montreal Protocol, which would
halve CFC use in industrial countries
by 1999. Given the latest evidence of
damage, however, the protocol is now
widely viewed as insufficient to protect
the ozone layer fully. -




Curbing acid rain and oxidants.
Damage to public health and forests,
lifeless lakes, soured soils — these are
signs that air pollutants are taking a
toll. Gauging the effects of each
pollutant has never been simple
because air pollutants mix together,
interact, and compound other environ-
mental stresses. Yet the planetis -
feeling the impact of pollution.
Between 1900 and 1985, the world’s
annual sulfur dioxide emissions
increased sixfold and emissions of
nitrogen grew ten times. These gases,
together with the hydrocarbons that -
also result from fossil fuel combustion,
are the principal sources of both urban
air pollution and the acid rain and
oxidants that now douse the North
American countryside.

The United States

has one of the world’s
least energy-efficient
economies, burning

- twice as much energy for
the same amount of eco-
nomic output as either
Japan or West Germany.

The damaging effects of acid rain
on aquatic life in the United States,
Canada, and Europe have been well
documented over the last decade.
Recent evidence from Central Europe
. and the United States points to corre-
sponding damage to forests. Ozone
and other oxidants have recently been
implicated in declines of pines in
southern California and the eastern
United States. The case is also strong
that sulfuric and nitric acids contribute
to the decline of the high-elevation red
sprucé in the Appalachian Mountains
from Vermont to North Carolina,
Fraser fir species in the Southeast, and
other stricken tree species in the East.

Crop productivity is also being
impaired, with ozone losses among
sensitive crops ranging between 5 and
© 20 percent. Overall agricultural crop

losses from air pollution have been es-
timated at up to US$5 billion annually.
Acid deposition and oxidant levels
are high where acid rain has damaged
trees and crops. Along the
Appalachian Mountain chain the
acidity of cloud moisture is 10 times
greater than that at lower elevations
and about 100 times greater than that
of unpolluted precipitation. The peak
cloud acidity at several eastern moun-
tains is comparable to that of lemon
juice. Unless strong new measures are
adopted, air pollution problems are
going to worsen steadily in the coming
decades, leading to further forest
damage, crop losses, ill health, water
and soil acidification, damage to
materials, and losses in visibility.

Conserving tropical forests and
biological diversity. The world’s
tropical forests are being destroyed so
fast that unprecedented global action
should be taken. When these forests
are cut down, thousands of plants and
animals are lost forever. The planet’s
greatest storehouse of biological
diversity is its tropical forests; if
current destruction continues, hun-
dreds of thousands of species will
become extinct by the year2000.

Even though most tropical forests
are in developing countries, the
United States cannot afford to take the
role of a disinterested observer. The
genetic resources in these forests are
important to U.S. agriculture.- For
example, plant breeders must periodi-
cally return to the wild source for
disease-resistant or drought-resistant
genes. The forests are also vital to
medicine; one-fourth of all prescrip-
tion drugs are derived originally from
plants, and scientists have barely
begun to analyze the millions of
species found in tropical forests. In
addition, industries use rubber and
other extracts, resins, dyes, and other
forest products.

Lost genetic resources aside, forests
cannot be razed without major envi--
ronmental side effects. Once the forest
cover is gone, nothing blunts the force
of rainfall, allowing erosion to strip
the soils and to carry sediments down-
stream. These sediments degrade

fisheries, silt up reservoirs, and clog
irrigation systems.

The causes of deforestation are
inseparable from the major problems
of developing countries. Population
pressures, poverty, and inequities in
land tenure all lead to clearing new
land. Pressure to generate foreign

-exchange for debt pa&ments is seen as

justification for mining the forests and
converting forested land to cash crops
and cattle ranches. In many cases, gov-
ernment subsidies stimulate forest
destruction at public expense.

| Forging new eﬁergy strategies.

One key to solving these many interre-
lated challenges is energy policy. For
example, the United States has one of
the world’s least energy-efficient
economies, burning twice as much
energy for the same amount of eco-
nomic output as either Japan or West
Germany. This excessive use of energy
contributes to lowered foreign competi-
tiveness in addition to increasing the
risks of pollution and climatic change.

New energy strategies that simulta-
neously address energy supplies and
environmental protection'must be
central to any government’s long-range
plans. Comprehensive energy strate-
gies, which are as important for
industrialized countries as for develop-
ing countries, should include two
major components. First, nations
should improve energy efficiency. All
sectors of the economy would benefit
from prototype automobiles that get 35
kilometers to the liter (100 miles to the
gallon), miserly light bulbs, and
innovative industrial processes that
require only a fraction of the energy of
former methods. Second, energy
sources from nonfossil fuel should be
vigorously developed and brought to
market. Solar, hydro, wind, biomass,
geothermal, and other renewable
sources produce no net carbon dioxide
or other pollutants. Promoting these
objectives requires economically and
environmentally realistic energy prices.
Subsidies should be removed from -
power sources that pollute, and the
true costs of pollution should be
reflected in the price of fuels'and
related activities.
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Ted L: Funk, county adviser, stands by a photovoltaic panel that heats the University of
Illinois Cooperative Extension Service regional office in Effingham, Illinois.  This system,
which demonstrates residential-scale solar direct-energy conversion, is interconnected with
the local public utility company. Solar energy provides an alternative to conventional energy
sources that release carbon dioxide into the atmosphere.

Halting environmental
deterioration in developing
countries. Supported in part by
international assistance, some Third
World countries have experienced
impressive economic growth and
substantial gains in health, life expect-
ancy, and education. Such efforts
have also brought modest industrial
and agricultural increases in'many
countries. Yet all around the world,
poverty remains a crushing burden.

The worldwide recession and debt
crisis of the 1980s have reversed
economic growth in many countries
and slowed it in others. Even though
the birth and death rates have dropped
in most countries, in absolute numbers
their population continues to rise,
putting heavy pressure on natural and
financial resources.

Why have many poor countries
failed to grow adequately? The
reasons are numerous and include
wide swings in world commodity
prices, currency fluctuations, weak
or corrupt institutions, inadequate
training, mistaken government or
donor policies, inequity, and political
instability. Perhaps the least appreci-
ated factor until recently has been the
mismanagement of natural resources.

Developing countries are many
times more dependent than industrial
countries on their natural resource
base — their soils, water, fisheries, -
forests, and minerals. Within these

countries, the poor are the most
dependent of all. Yet this resource base
is eroding rapidly and undermining
their prospects for development.

Some development projects have
had major costs.- An often cited
example is the construction of roads
into the Amazon and the unsustainable
agricultural settlement that followed.
More common are the effects of heavy
or otherwise inappropriate uses of
fragile highlands, drylands, and forests
— overgrazing, overcutting, and over-
farming until the resource base has
eroded away. Ultimately, such overuse
contributes to famine (as in Ethiopia), to
devastating floods (as in Bangladesh),
and similar tragedies.

Promoting a sustainable future.
To promote progress in the 1990s, the
United States and other industrialized
nations must apply the lessons of the
past decades. First, environmental
damage bears high development costs.
Second, development must be environ-
mentally sustainable to be economically
sustainable. Third, development strate-
gies must emphasize natural resources.
Resource sectors — agriculture, forests,
fish and wildlife; minerals, and energy
— provide more employment and
export revenues than any other, and
the natural limits of the résources must
be respected in development plans if
they are to be productive in the next
century.

S *D auany £q yderSojoyg

Sustainable development. —
development that maintains and
enhances human, physical, and
productive capacity without damag-
ing the underlying resource base —
is the key to any effective develop-
ment strategy. Applying this
approach requires both national
governments and international
agencies to evaluate the environ-
mental consequences of development
assistance programs and to support
national development plans that
conserve and restore the land’s
productive capacity. It means helping
countries invest in reforestation,
agroforestry, water conservation,
and energy efficiency. It also means
reducing debt and other pressures
that force Third World countries to
cash in their natural resources to earn
foreign exchange. Family planning,
health services, and better sanitation -
all deserve a high priority because
they reduce child mortality and slow
birth rates.

The 1990s will be the crucial decade
for industrialized and developing
countries to act on these pressing
concerns. ‘Nations North and South,
East and West should respond
promptly and in concert to sustain
the earth and its inhabitants.

James Gustave Speth has served as
president of the World Resources Institute
(WRI), Washington, D.C., since its estab-
lishiment in 1982. From 1977 to 1981,
Mr. Spethserved first as a member and
then as chairman of the Council on
Environmental Quality in the Executive
Office of the President. Before his
appointment to the Council on
Environmental Quality, he was senior
attorney with the Natural Resources
Defense Council.

The author would like to acknowledge
the contributions of many members of the
WRI staff in preparing this article. A
fuller description of policy measures
available to cope with global environ-
mental challenges can be found in “The
Crucial Decade: The 1990s and the
Global Environmental Challenge,”
which is available from WRI.




Living in a
Warmer World

Irving M. Mintzer

he summer of 1988 will long be
. remembered by U.S. farmers.

Unexpected changes in air currents
over the Midwest brought hot, dry
weather that baked the region and
withered crops. Other examples of
“weird weather” were common
elsewhere in the country. Abnormally
high temperatures and low rainfall
brought near-drought conditions to
Wyoming, Idaho, Montana, and
California. These unusually dry
conditions set the stage for disastrous
forest fires that destroyed large areas
of parkland in all four states. In early
September, the “storm of the century”
swept across the Caribbean and
slammed into south Texas and
Mexico’s Yucatan Peninsula. Resi-
dents of Washington, D.C., weathered
a string of twenty-one days with
temperatures over 32° C (90° F) that
slowed the government bureaucracy to
a crawl. ‘

Similar events have recently struck
with catastrophic results in other
countries. In 1987, a heat wave killed
1,200 people in Greece. In 1988, heat
waves and a late monsoon led to
hundreds of deaths in India. Last
spring, drought struck again in South
and East China. In the Sudan, two
years of drought ended in August

when one year’s worth of rainfall fell

in three days, forcing 1.5 million
people from their homes. In Septem-
ber, the worst flood of the century
inundated Bangladesh, causing
billions of dollars worth of damage.

No one really knows if these
weather phenomena are merely
anomalous blips on the geological
weather line or if they are harbingers
of future climate changes brought on
by the “greenhouse effect.” To find
the answer to this problem, scientists
recently have concentrated on discov-
ering whether human-induced
changes to the atmosphere could alter
the global climate and increase the
frequency of these natural disasters.

The earth’s greenhouse. Scien-
tists do know that burning fossil fuel,
clearing and burning forest lands for
agriculture, and certain other indus-
trial and agricultural activities release
gases that alter the heat balance in the
atmosphere. The principal gases,
sometimes referred to as “greenhouse”
gases, include carbon dioxide, meth-
ane (swamp or natural gas), nitrous
oxide (laughing gas), and the chlo-
rofluorocarbons (refrigerants and
propellants in aerosol cans, commonly
called CFCs). All are transparent to in-
coming solar energy but absorb the
infrared energy released by the earth’s
surface. These trace gases are present
in the atmosphere in only minute
quantities: less than 1 part per billion
in air for the CFCs and a few hundred
parts per million for carbon dioxide.
Nonetheless, each molecule can trap
substantial quantities of heat in the
earth’s lower atmosphere.

This heat-trapping effect has not
always been a problem for the planet.
In fact, the natural greenhouse effect,
derived from background concentra-
tions of carbon dioxide and water
vapor, was essential to the evolution of
life on the planet. In prehistoric times,
these background concentrations
warmed the earth’s surface from about
-18° C (O° F) to the preindustrial
average of about 13° C (55° F). ‘At this
temperature, water exists as a liquid
rather than as ice, creating conditions
under which the rich biochemistry of
modern life could develop.

~-- Concentrations of carbon dioxide
have varied greatly over-the past
millennia, but they have never reached
the high levels that we measure today.
The continuing buildup of greenhouse

gases is altering the composition and
behavior of the atmosphere. A recent
analysis of more than 120,000 tempera-
ture measurements indicates that the
planet has already warmed by about
0.5° to 0.7° C (1° to 1.4° F) during the
last hundred years. Computer models
of emissions of greenhouse gas during
this period, however, suggest that the
full effect of past emissions has not yet
been felt. The ocean, with its large
thermal mass, acts like a flywheel in
the planet’s climatic system. The
ocean’s ability to absorb carbon
dioxide and heat introduces a lag
between the time that greenhouse
gases are emitted and the date when
the increased temperature can be
measured. When the full effects of
emissions prior to 1980 can be meas- -
ured, perhaps by the year 2000, current
computer models project that the
earth’s average temperature will have
increased by 1° to 2.5° C (2° to 4.5° F)
relative to the preindustrial era.

Choices made today
about energy policy,
land use, and agriculture
will affect the rate of
future emissions of
greenhouse gases.

Charting the course of future
warming. Warming due to these
past emissions cannot now be avoided.
Over a period of a few decades, this
warming will change the planet’s
average temperature and alter regional
climates at a pace not experienced for
millennia.” For comparison, a warming
of just 2° C (4° F):will make the earth
warmer than at any time since the
beginning of recorded history. Of
course, this does not mean that human
beings cannot survive such a climatic
change; it just means that we cannot
look back and learn from historical
records about the successful or
unsuccessful adaptations of our
ancestors.
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Future warming will not be limited
to the effects of past emissions.
Choices made today about energy
policy, land use, and agriculture will
affect the rate of future emissions of
greenhouse gases.” These decisions in -
turn will determine the timing and
severity of future global warming.
Because we share our one atmosphere
with neighbors the world around, not -
only choices'made in the United States
but also those madein Western '
Europe, Japan, the Soviet Union,
China, and other countries will affect -
the rate of future warming. -

If current trends in greenhouse gas
emissions continue, the planet will
warm by an additional 0.5° to 2° C
(0.9° to 3.6° F) by 2030; relative to 1980.
This increase represents a total
warming of 1.5° to 4.5° C (3° to 9° F)
above the preindustrial level.

- The long-term effects of the
greenhouse gas buildup will be
complex and pervasive. With the
melting of small, landed glaciers and
the thermal expansion of ocean water,
such a warming will cause global sea
levels to rise by about 0.3 to 1.2 meters
(1 to 4 feet).. This rise will cause
coastal inundation in Iow-lying areas
as well as salt water intrusion into
aquifers and river systems.

It will change the temperature
gradient between the poles and the
equator. The greenhouse warming at
high latitudes is expected to be two to
three times the global average, while
the warming in the tropics will be only
50 to 75 percent of the global average.
As aresult of this shift in the earth’s
temperature gradient, the traditional
regional patterns of winds, rains, and
ocean currents will shift. Although -
total rainfall around the globe will
increase slightly, the U.S. Midwest,
the Soviet grain belt, the prime
agricultural areas of China, and other
midcontinent, midlatitude areas are
likely to become hot and drier,
especially in summer. .

In addition, many scientists expect
the frequency and severity of extreme
weather events to increase. The fifty-
year flood in many areas may become
the twenty-year flood; the hundred-
year storm may become the fifty-year

storm. The probability of long
stretches of dry, hot weather and cold,
wet weather is likely to increase.
Although the unusual weather of the
past two years is-not necessarily due to
the greenhouse problem, it is represen-
tative of the very kinds of events that
are likely to occur with increasing
frequency as the world warms.

Adding fuel to the fire. Unfortu-
nately, the situation is likely to be
substantially worse than this sketchy
description suggests. At the same time
that societies and ecosystems are
struggling to adapt to the impacts of
climatic change, other, equally difficult
stresses must be confronted. The CFCs
and methane that lead to global
warming and climatic change also
increase the risk of stratospheric ozone
depletion. The activities that produce

greenhouse gases also emit the
pollutants that lead to ground-level
air pollution and acid deposition.

The problems of global climate
change, ozone depletion, and ground-
level air pollution are linked at several
levels. These problems are linked eco-
nomically because the same economi-
cally important activities generate the
pollutants that cause all three prob-
lems. They are linked chemically
because the pollutants interact in the
atmosphere, often in complicated and
synergistic ways. Finally, they are
linked at the policy level because
policy choices made to reduce or
mitigate any one of these problems
will unavoidably affect the other two.

The damage from stratospheric
ozone depletion will be largely due to
the resulting increase in harmful
ultraviolet radiation. Exposure to this-
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Nearly three-quarters of the birds found in Tllinois woodlands in the summer migrate to
South and Central America in the winter. Their existence is threatened by thé destruction of
forests in the United States and rainforests in Central and South America. Recent census data
of prairie birds show a steep decline in numbers. Although less information is available
about woodland birds that migrate to the tropics, Illinois state ornithologists suspect that bird
populations have already declined by 70 to 80 percent. :

Photographs courtesy of the Illinois Natural History Survey

Maps adapted from material provided by the Illinois Natural History Survey




radiation will damage human health
and reduce the productivity of forests,
fisheries, and agricultural areas. The
most important human health effects
will likely include increased frequency
of skin cancer, eye cataracts, and
disorders of the immune system.

~ The impacts of ground-level air
pollution and acid d'eposition will
include reduced forest and crop yields,
damage to streams and lakes, and
rapid degradation of polymeric mate-
rials. In addition, the buildup of
oxidants and particulates is likely to
increase the damage to human
respiratory systems.

Responding to the threat. The
global climate is changing. Past and
present emissions assure that it will -
continue to change. Ata 1985 meeting
on future climate change jointly
sponsored by the United Nations
Environment Programme, the World
Meteorological Organization, and the
International Council of Scientific
Unions, 80 scientists from 29 countries
issued an unusual warning;:

Many important economic and
social decisions ... assume that past
climate is a reliable guide to the
future. This is no longer a good
assumption. :

The challenge is to choose strategies
that can slow the rate of change in the
climate while preserving the prospects
for economic growth. Slowing the rate
of climatic change will buy time —
time desperately needed to adapt to
those climatic changes that can no-
longer be avoided. If this opportunity
to develop resilient and robust re-
sponses is exploited, the disruption
and dislocation caused by future
climatic changes can be minimized.

From the standpoint of public
policy, there are four essential ele-
ments to any successful national
strategy to reduce the risks of rapid
global climatic change. The first, and
most important, element is to increase
the efficiency of energy use, squeezing
the most useful work out of every
lump of coal or barrel of oil we burn.
Second, we must reduce the biotic

contribution to greenhouse gas
emissions by slowing the rate of
tropical deforestation. Third, the use of
the most dangerous chlorofluorocar-
bons must be eliminated. And fourth,

especially in industrial countries, we

must shift the mix of fuels from coal
and other carbon-intensive fuels to
natural gas and other less carbon-
intensive fuels.

The energy connection. Ulti-
mately, of course, we must build our
energy economy on fuels that release
little or no net carbon dioxide into the
atmosphere. The most environmentally
attractive sources include solar, hydro-
electric, and wind power. Nuclear
power does not emit carbon dioxide;
but due to the high cost, long construc-
tion time, strong public opposition, and
hazards associated with nuclear waste,
it is unlikely that the nuclear option
will reduce future emissions by a
margin anywhere near the energy
savings from improved efficiency.

Reducing the risks to an
acceptable level on a
global scale will require
international coopera-
tion and technology
transfer on an unprece-
dented scale. i

In developing countries, where 80
percent of the energy is derived from
fuelwood, biomass can be exploited to

" combat greenhouse warming even
though carbon dioxide is released in

the process. Trees grown on woodlots
or among crops and used for heating
and cooking release no net carbon
dioxide because the gas emitted
during combustion is the same that
was sequestered during growth.
Managed fuelwood supplies also
relieve pressure on natural forests and,
when planted in conjunction with
crops, boost farm yields.

By aggressively pursuing energy
efficiency, limiting tropical deforesta-
tion, eliminating the most dangerous
CECs, and shifting back in the United
States toward increased use of natural
gas and renewable fuels, we can buy
time for ourselves and our neighbors
around the globe. As the world
warms during the coming decades, we
can develop adaptive responses to the
unavoidable aspects of global warm-
ing. Reducing the risks to an accept-
able level on a global scale will require
international cooperation and technol-
ogy transfer on an unprecedented
scale. _

For better or worse, we have only
one atmosphere. To preserve its
integrity for our grandchildren will
require a new way of thinking by
politicians, scientists, and people
around the globe in all walks of life.
Time is running short, but to a large
extent, our fate is in our own hands. B

Irving M. Mintzer is.a senior associate in
the climate, energy, and pollution program
at the World Resources Institute.
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Two children on the grounds of
Egerton University, Njoro, Kenya.
One way U.S. universities can
contribute to sustainable agricultural
development is by helping to educate
a cadre of agriculturalists and envi-
ronmentalists who can work toward
this goal. Egerton University and the
University of Illinois at Urbana-
Champaign are participating in a
long-term, collaborative, institution-
building project to help strengthen
and expand Egerton University into a *
pre-eminent center for agricultural
training, adaptive research, and
educational outreach.

of the International Agriculture Update
explore the relationship between

poverty and environmental degrada-
tion and discuss the roles that donor

others can play in helping to feed the

our guest authors Robert O. Blake,

tural Sustainability for Developing
Countries; William R. Furtick, agency
director for food and agriculture,

Development; and E. T. York Jr.,
distinguished service professor,
University of Florida, Gainesville.
This issue of the newsletter is the
second of three that we are devoting
to the environment.

On October 16, countries around
the world will commemorate World
Food Day. The theme in 1989 is food,
development, and environment — a

In the United States and Canada, the

agencies, international banks, interna-
tional agricultural research centers, and

world through sustainable agricultural
programs. We are honored to have as

chairman of the Committee on Agricul-

United States Agency for International

sustainable agenda for the 21st century.

COLLEGE OF AGRICULTURE

Sustainable Agriculture
and the Environment

H he three articles we are
privileged to present in this issue

National Committee for World Food
Day will air the sixth annual World
Food Day satellite teleconference.
Particular focus will be given to the
threat of environmental degradation to
future world food security.

An article in the June 1989 edition
of National Geographic magazine
estimates that a million species will be
lost in the next 25 years — a rate of one
every 15 minutes. In May 1988, when
he was Vice-President, George Bush
said “We face the prospect of being
trapped on a boat that we have
irreparably damaged — not by the
cataclysm of war but by the slow
neglect of a vessel we believed to be
impervious to our abuse.” Active
participation by people the world over
is necessary to establish and sustain
environmentally sound agricultural
systems to preserve and nurture life
on earth as we know it. B

John . Nicholaides III
Director, Associate Dean, and
Assistant Vice-Chancellor for Research
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Sustainable
Agricultural
Production

E.T. YorkJr.
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” he next few decades present a
greater challenge to the

world’s food systems than they may
ever face again. The effort needed to
increase production in pace with
unprecedented increase in demand,
while retaining the essential ecological
integrity of food systems, is colossal,
both in its magnitude and complexity.
Given the obstacles to be overcome,
most of them man-made, it can fail
more easily than it can succeed.”

This statement, by a special panel of
the World Commission on Environ-
ment and Development, presents a
sobering but realistic appraisal of the
challenge facing global food systems.
The last few decades have seen
remarkable improvements in agricul-
tural productivity throughout every
region of the world except Africa. In
fact, from 1950 to 1984, global cereal
production increased 2.6 times, from
625 million tons to 1,645 million tons.
Despite significant population growth
during that period, per capita produc-
tion of cereal increased some 40
percent.

The “Green Revolution,” which
resulted from major improvements
in cultivars and production practices
of cereal crops, enabled Mexico to
increase its wheat production fourfold
in the period from 1950 to 1984.
Indonesia doubled its production of
rice during the same period, and India
tripled its wheat production in the
years between 1965 and 1987. China,
as a result of significant economic and




social reforms and the application of
improved technology, increased its
grain output by about 50 percent in a
mere eight-year period between 1976
and 1984.

Such rapid progress in food
production is unprecedented. There
is growing concern, however, that this
progress cannot be sustained. For
example, cereal production in China,
India, Indonesia, and Mexico has been
essentially static during the past four
years. From 1984 to 1988, worldwide
per capita production of cereals has
declined each year — for a total of 14
percent over the four-year period.
Global grain reserves in 1989 are
expected to be at the lowest level since
World War IL

It is still uncertain whether this
drop in agricultural output is a short-
term aberration due to unfavorable
weather conditions or whether it is the
beginning of a long-term trend that
could have disastrous consequences —
particularly for many parts of the
developing world already suffering
from inadequate levels of food. Many
circumstances suggest it could be a
long-term trend.

For example, the Earth’s population
continues to grow at a rate of 1.6 to 1.7
percent, resulting in almost 90 million
more consumers of agricultural prod-
ucts annually. Moreover, 90 percent of
this growth is occurring in the devel-
oping world, many parts of which are

already suffering from inadequate
food supplies.

Such growth in population not only
substantially increases the demand for
food year after year, but this greater
number of people contributes to envi-
ronmental problems and the degrada-
tion of natural resources in ways that
threaten the continuing productivity of
many agricultural areas. Indeed, in
both industrialized and developing
countries, many of the natural re-
sources on which agriculture depends
have deteriorated significantly.

Intensification of traditional agri-
cultural systems to meet growing
needs often has had undesirable envi-
ronmental or ecological consequences.
Increased demand for fuelwood and
increased need for agricultural areas to
cultivate have caused significant defor-
estation and related soil degradation.
The increasing need for food has
forced farmers to clear and cultivate
hillsides and other fragile lands,
resulting in erosion and loss of soil
productivity. In many areas, water
reserves are being depleted. The forage
needs of livestock in many developing
countries now exceed the carrying
capacity of grasslands — in some areas
by as much as 50 to 100 percent. This
overgrazing results in the deterioration
of rangelands, often leading to deserti-
fication. Air, soil, and water are being
contaminated by the waste products of
industry, urban development, and

Over centuries, farmers have developed sustainable agricultural systems such as this one found
in a steep mountain area in Indonesia. Research is exploring ways to make traditional systems
even more productive while maintaining their sustainability.

some agricultural practices; and the
still uncertain, long-term effects of
global warming could be enormous in
terms of the food-producing capability
of many parts of the world.

CGIAR. These are some of the
circumstances that have been of major
concern to the Consultative Group on
International Agricultural Research
(CGIAR) and its Technical Advisory
Committee (TAC). CGIAR is the
organization responsible for the
thirteen international agricultural
research centers (IARCs), which have
contributed significantly in recent
decades to improving food production
in the developing world.

In its study of CGIAR strategies and
future priorities, TAC recommended
that the system’s goal of increasing
Third World food production be
modified: CGIAR should emphasize
increasing sustainable food production
in the future work of the international
centers. In accepting this recommenda-
tion, CGIAR asked TAC to indicate
how the emphasis on sustainability
could be implemented.

Sustainability. A dictionary defini-
tion of sustainability refers to “keeping
an effort going continuously, the ability
to last out and keep from falling.”

Such a definition would suggest that
agricultural systems would be sustain-
able if production could be maintained
at current levels. This would be a static
concept, however. TAC suggested that
sustainability should be treated as a
dynamic concept, reflecting changing
needs, especially those of a steadily
increasing global population.

In the static sense, many traditional
systems of agricultural production
were sustainable for centuries in terms
of their ability to meet continuing,
stable levels of production. However,
the needs and increasing aspirations of
expanding numbers of people have
forced changes in land usage and
imposed excessive demands on natural
resources, making the modified
farming systems unsustainable.

The goal of a sustainable agricul-
tural system should be to maintain pro-
duction at levels necessary to meet the




increasing aspirations of an expanding
world population without degrading
the environment: it implies concern for
the generation of income, the promo-
tion of appropriate policies, and the
conservation of natural resources. This
concept suggests, therefore, that sus-
tainable agriculture should involve the
successful management of resources for
agriculture to satisfy changing human
needs while maintaining or enhancing
the quality of the environment and
conserving natural resources.

In 1988, TAC completed a major
study of sustainable agricultural pro-
duction, with particular attention de-
voted to implications for international
agricultural research and the networks
of centers that are a part of CGIAR.
Published by the Food and Agriculture
Organization (FAO), the report of the
study is entitled “Sustainable Agricul-
tural Production: Implications for
International Agricultural Research.”
This study considered in detail the
physical, biological, socioeconomic,
and legal determinants of sustainability
and how its many obstacles might be
addressed through research. Moreover,
the report summarized some of the
current research of the international
centers on sustainability and suggested
areas of future research emphasis.

TAC did not consider
low-input practices to
be a necessary corollary
of efforts to achieve
sustainability.

TAC noted that much of the
research of the IARCs was already
concerned with achieving the objec-
tives of sustainability. It was recog-
nized, however, that concern for
sustainability should be reflected in
production research and that research
should be planned, carried out, and
evaluated from the perspective of
sustainable agriculture. In considering
short-term versus long-term objectives,
TAC recommended that the goals of
IARC research should be to devise
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Overgrazing of pasture lands poses serious threats to sustainability in many areas of Africa.

technology to meet short-term require-
ments while maintaining or enhancing
the ability to meet long-term needs.

TAC acknowledged that the use of
commercial or industrial inputs, espe-
cially fertilizers and pesticides, raises
many issues related to sustainability.
Some believe that high levels of inputs
threaten sustainability; others suggest
that increased productivity and sus-
tainability cannot be achieved without
greater use of inputs. TAC did not
consider low-input practices to be a
necessary corollary of efforts to
achieve sustainability — as some are
advocating. Indeed, under some
circumstances, relatively high levels of
inputs may contribute to its objectives.
TAC suggested that research should
attempt to develop techniques that
might optimize the use of inputs while
avoiding, as much as possible, any
undesirable consequences.

Although traditional farming sys-
tems may become inadequate in terms
of growing needs, the principles on
which they are based have permitted
them to persist for generations. There
are dangers both in disregarding these
principles and in assuming that they
are always appropriate. Expanding
requirements for food in developing
countries suggest the need to continue
investigating-aspects of more intensive
and productive systems that could

evolve from sound traditional systems.

Needed research. Although the
IARCs and national research systems
are already making important contri-
butions to solving the problems
related to sustainability, the current
effort probably does not adequately or
rapidly enough address the needs.
Most current expenditures for research
on productivity merely maintain past
gains. Research activities must be
expanded in a number of critical areas,
including:

¢ developing improved production
systems that lead to greater productiv-
ity and sustainability;

¢ improving the productivity and
sustainability of agriculture in less-
favorable environments;

° managing natural resources and
preventing their degradation;

° facilitating the restoration of land
already degraded;

e incorporating new techniques of
biotechnology, which offer promise
for accelerating progress, into current
research programs;

° addressing many policy problems
that may limit the achievement of
objectives of sustainable agriculture,
recognizing that a wide array of
problems that threaten sustainability
relate to economic, social, political, and
institutional considerations;

° developing more effective means of
controlling agricultural pests and
meeting nutrient requirements of




plants without polluting the environ-
ment and threatening human health.

Much progress is already being made
in many of these areas.

Common challenge. The U.N.
Commission on Environment and
Development has characterized
sustainable development as “develop-
ment that can meet the needs of the
present without compromising the
ability of future generations to meet
their needs.” This is a goal to which
agricultural programs and production
systems all over the world must be
committed. Failure to do so could
mean that short-term gains presently
enjoyed could threaten our ability to
meet long-term needs.

The common challenge is to
remove the technical, economic,
social, institutional, and political
impediments to sustainable agricul-
tural production. Such efforts offer
opportunities for unprecedented
contributions to the global community
by solving problems that threaten the
future welfare of humanity. O

E.T. York Jr. is distinguished service
professor, University of Florida,
Gainesville. He earlier served as the
chancellor of the State University System
of Florida and as interim president, execu-
tive vice president, and vice president for
agricultural affairs at the University of
Florida. From 1961 to 1963, he was
administrator of the Federal Extension
Service, U.S. Department of Agriculturre.
Dr. York has led numerous task forces on
agricultural development and education
for the LS. government and private
organizations, including presidential
missions to Central America and the
Caribbean, Egypt, and Liberia. From
1980 to 1986, he was a member of the
Board for International Food and Agricul-
tural Development (BIFAD), serving as
chairman from 1983 to 1986. He was also
a member of the lechnical Advisory
Committee (TAC) of the Consultative
Group for International Agricultural
Research (CGIAR) from 1983 to 1986.

These newly planted filao trees, on an AID-financed project in Senegal for dune stabilization,
require only 10 centimeters (4 inches) of rain a year.

International Concern

for the Environment Brings
New USAID Initiatives

William R. Furtick

uch is at stake for the environ-

ment in the developing world.
Tropical forests, centered in the Third
World, are home to half of the Earth’s
plants and animals.

Regions that once were rich
forestlands have been razed for human
settlement. Especially in the Third
World, where the population continues
to boom, the pressure of humanity on
the environment is becoming ever
more critical. In Africa, millions of
lives hang in the balance, depending
on climate and the management of
natural resources.

Stewardship of the environment
is not a responsibility reserved for
wealthy, industrialized nations.

The burgeoning population of the
Third World has just as much at stake
in — and effect on — the world’s
environment.

Role of USAID. The battles to

preserve the tropics, fight the encroach-
ing desert, save the forests, conserve

productive soil, and contain manufac-
tured environmental risks are being
waged today in the developing world.
Through its worldwide foreign aid
programs, the U.S. Agency for
International Development (USAID)
is helping to ensure that humanity’s
growth does not upset nature’s
delicate balance. :

The natural tension between
growth and the environment gave rise
to the U.N. Conference on the Human
Environment at Stockholm in 1972.
USAID was one of the first donor
agencies to adopt procedures that
make environmental concerns a key
part of the design and implementation
of development projects. In 1977, this
concern was made the law of the land
when the Foreign Assistance Act was
amended to add “environmental and
natural resources” to USAID’s
mandate.

“The environment is a vital part of
the development process,” said former
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