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PREFACE

Shortly after the World Food Conference held in
Rome in 1974, the President of the United States wrote
to the President of the National Academy of Sciences
asking the Academy to make an assessment of the problem
of hunger and malnutrition and "develop specific
recommendations on how our research and development
capabilities can best be applied to meeting this major
challenge. "

The study was begun in June 1975 by a steering
Committee appointed by the President of the Academy.
It produced two reports for the President: an Interim
Report, published by the Academy in November 1975, and
a final report, World Food and Nutrition studY: The
potential Contributions of Research, published in June
1977. The Steering Committee was assisted by 14 study
teams appointed by the Academy to analyze and make
recommendations to the Committee on various portions of
the study (Table 1).

This publication is one of five volumes containing
the reports of Study Teams 1-10, 12, and 14. Study
Team 11's report overlapped the other reports and has
been integrated with them. Study Team 13's report of
its ranking of research priorities was an integral part
of the work of the steering committee. COnsequently,
it is not published here. Study Team 13's work is
explained in detail in Appendix B of the Steering
Committee's report.

The Steering Committee is deeply gratefUl to the
chairmen and members of the study teams for their
dedicated work, undertaken for the most part under
heavy pressure of time. This work provided the greater
part of the source materials for Chapters 2 and 3 of
the Steering Committee's report, dealing respectively
with "High priority Research" and "HOW to Get the WOrk
Done." The study teams are responsible for the content
of their reports, which were reviewed by appropriate
members of the steering committee.

Study Teams 1-12 were asked to identify areas of
research and development that had outstanding prospects
for helping to meet world food and nutrition problems



Table 1. Study tellI18, N:>rld Food and Nutrition Study
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over the next several decades. For each such area,
they wer~ asked to respond to three questions:

What advances in knowledge will specific areas of
research produce, and what is the scientific or
technological significance of these advances?
If the research produces results, what effect would
they likely have on reducing global hunger and
malnutrition over the next several decades?
What supportive action will be required to conduct
research for the accelerated activity recommended
(e.g., more resources, policy changes,
organizational changes)?

The study teams were asked to base their selection
of research areas on their answers to the first two
questions. Answers to the first and third questions
provided insight on the feasibility of each research
area. This information was used by Study Team 13 and
the Steering committee in the selection of research
priorities. It also provided raw material foY Study
Team 14 and the Steering Committee when they considered
steps to mobilize and organize resources to i~plement

the proposed research.
Each study team's selection of high priority

research areas involved two steps. In the first step,
the study teams reviewed research recommendations and
possibilities for research provided by existing
reports, by the study team members themselves, and by
hundreds of other people who were consulted, including
many from other countries. From the hundreds of
research possibilities, each team selected a limited
set that would likely have the greatest global effect
on hunger and nutrition. The second step narrowed this
set to research areas whose potential was thought to
stand out well beyond that of the rest of the group.

The steering committee hopes that these study team
reports will provide rich source materials for those
interested in pursuing the various subject areas in
greater depth than could be done in the report of the
Steering Committee.

Harrison Brown
CHAIRMAN
steering committee
World Food and Nutrition Study
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OVERVIEW AND RECOMMENDATIONS

OVERVIEW

The setting

Based upon study of the present and prospective
global food and nutrition situation, it is our judgment
that:

NO nation can view food and nutrition matters as if
it were operating in a closed economy. Changes on
the food front elsewhere in the world transmit
shock waves to O.S. producers and consumers almost
instantaneously, and vice versa. Thus close O.S.
participation in the larger community of
international food and nutrition science serves
both the self-interests of this country and the
cause of strengthening research and development
throughout the world.
The quantity, quality, and stability of food
production and the level of human nutrition in many
of the developing, as well as the advanced,
countries can be substantially improved. To do so,
however, more international collaboration,
political will, and a continuous effort will be
required.
Stepped up, strategically targeted efforts,
including the building of a professional and
institutional capacity, especially in the
developing countries, are necessary if these
improvements are to be made.
The substantial research, development, and training
capacity of the united States can make a more
powerful contribution toward meeting world hunger
and nutritional needs through further mobilization,
strengthening, and some reorganization,
particularly if such efforts are integrated with
measures to improve the growing international
agricultural research networks.
This mobilization of u.s. POtential requires, among
other actions, explicit legislative mandates to and
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adequate funding of appropriate departments of the
u.s. government. including the Department of
Agriculture (USDA). the Agency for Interna~ional

Development (AID). the National science Foundation
(NSF). the Department of Health. Education. and
welfare (HEW). and perhaps others. The significant
redirections in research emphasis that are taking
place should be continued. Further building of
international dimensions into U.S. research and
educational programs is essential if we are to
increase the value of these programs both to the
United States and to the developing countries. We
have seen that high quality research produces
benefits that span national boundaries. For
example. Asia. Africa. Latin America. the United
States. and Australia have all increased their
wheat production as a result of international
research on this crop. Without question. the
development and use of Mexican semidwarf wheats
have meant worldwide advances.

Key Findings

we analyzed the problems and considered what might
be done to strengthen the U.S. contribution to
increasing food production and combating malnutrition.
These key findings emerged:

The rate of increase in the productivity of U.s.
agriculture appears to be tapering off. Because
our advanced agriculture is so heavily based on
modern science and technology. the quality and
level of food-related research are closely
associated with the ability of U.S. farmers and
related businesses to make further gains in
productivity.
Real U.S. resources going into agricultural
research and development. especially investigations
of fundamental biological processes and their
incorporation into agricultural technology. have
been declining. As a result of inflation. fewer
personnel and facilities are used. Short-run
pressures. including important environmental and
regulatory concerns. have diverted scientific
talent from more long-term. productive research.
Increased student teaching loads have reduced the
time some scientists have for research. Thus it is
doubtful that new knowledge is being generated fast
enough to enable the increases in productivity
required for sustained agricultural growth.
Multidisciplinary research areas. which lie between
agricultural technology and discipline-based
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research, are particularly suffering.
High quality personnel are critical to o.s.
research. Professionals should be encoura':Jed to
pursue careers in international as well as domestic
food and nutrition research. This calls for
sustained research and training funding with
appropriate evaluation and monitoring, and for a
rewards system in which, through peer reviews and
other advancement processes, professional
societies, faculties, and administrators adequately
recognize the contributions of scientists,
especially those working on teams, who are
concentrating on world food and nutrition problems.
Scientists who are already trained could, with the
right incentives, apply their talents to solving
food and nutrition problems. However, more good
scientists will be needed. The numbers of
scientists should be enlarged by increasing the
number of training programs in food and nutrition,
especially in the developing countries.
For the most part, o.s. international agricultural
research and development that is supported by
public funds is appropriately the financial
responsibility of the federal, not the state,
government. There are natural complementarities
between t.he federal and state interests, but. the
prime responsibility for leadership and continuity
in support rests with the o.s. government.
Private firms contribute to solving important
agricultural and nutritional problems. They are
major investors in food and nutrition research
where they can, through patent protection, for
example, retain proprietary interest in their
investment. Their capacity to do first.-class
research and training on a contract basis should be
used more often. .
Important first steps are being taken, by USDA and
the state agricultural experiment stations, for
example, to redirect the use of presently available
funds to today's high priority needs. Greater
specialization and division of labor are being
encouraged. As a means of redirecting research
priorities, questions are being raised about
whet.her certain research funds should continue to
be earmarked. Historically, such earmarking was
started in an era of agricultural surpluses and
concerns about developing new uses and markets for
farm products. In providing for more flexible use
of appropriated funds, there is an opportunity to
improve the relevance, quality, and performance of
o.s. food and nutrition research.
Historically, the United States has developed a
remarkably strong agricultural system. It is
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essent.ial t.hat. it. remain so. By usinq our
extraordinary t.echnical and financial base
properly, food and nut.rit.ion research can be
enhanced vith profound qains t.o t.he Onit.ed St.at.es
and t.o people everywhere. In t.he case of PUblic
inst.it.ut.ions, much of the needed leqislat.ive
aut.horit.y exist.s. Wit.h respect t.o more effective
int.ernat.ional collaboration, many of t.he necessary
bilat.eral and multilat.eral arranqement.s with which
u.s. inst.it.utions can work are in place. HOwever,
t.o s~ep up effort.s, pa~icularly t.hose of USDA and
of t.he st.a~e aqricul~ural experiment. st.at.ions,
increased federal appropriat.ions and aut.horization
t.o use some of present.ly available and new funds
for int.ernat.ional activit.ies are necessary.
Impor~nt. as the U.s. cont.ribu~ion at. home may
become, bet.~er answers t.o world food problems vill
require a qlobal effo~ In this we see t.he Uni~ed

St.at.es as a receivinq and cont.ribut.inq part.ner
workinq in an int.ernat.ional net.work alonqside: (1)
research inst.it.ut.es in other hiqh-income na~ions,

(2) int.ernat.ional aqricult.ural research cent.ers,
and (3) research and t.raininq inst.it.ut.ions in the
developinq nations. Impo~ant. first. s~eps are
beinq t.aken in t.his direct.ion. In fact., the key
element.s of an evolvinq, product.ive qlobal network
in aqricult.ure, food, and nut.rition already exist.
Professional associations of scien~ists and public
aqencies and in8~itu~ions can do much to make this
net.work produce and flourish.
In spit.e of the social, economic, and political
import.ance of the world food and nu~rit.ion problem,
despit.e t.he fact t.hat. a larqe number of U.s.
aqencies influence or int.eract. wit.h that. problem
here and overseas, and even ~ouqh new qroups such
as the U.s. qovernment's Aqricult.ural policy
Commit.t.ee have been formed, ~e Unit.ed St.at.es still
needs cont.inuously t.o develop, assess, and main~in
it.s domest.ic and int.ernat.ional food and nutrit.ion
st.rat.eqies, policies, and proqrams. Means of
performinq t.hese essential functions are addressed
in our recommendat.ions.

Action Needed

OUr findinqs suqqest. t.he need for five major types
of act.ion by t.he Unit.ed St.at.es:

Redirect. part of t.he present.ly available resources,
and port.ions of those that. may be added, t.oward
research, development., and traininq that qives
hiqher priorit.y t.o world needs, placinq special
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emphasis on long-~erm problems. For example, it is
widely agreed that effo~s should be intensified to
improve the photosynthetic efficiency of certain
crops and their capacity to fix nitrogen. However,
in trying to direct resources to high priority
uses, we must retain the essential strengths of our
present decentralized decision-making processes.
Mobilize scientific resources not now tapped for
agricultural and nutri~ion research, especially
those within universities.
Strengthen ~he u.S.• scientific cClllDlunity'$
involvemen~ In food and nutrition research and
development by improving collaborative
rela~ionships with foreign scientists, especially
those in the poorer countries where the problems
are most acute. collegial relationships across
international boundaries should be strengthened and
nurtured; more u.s. 8Cientis~s, especially those
being trained, should be learning from foreign
colleagues through direc~ involvement in research
in ~ropical and sub~ropical countries.
Enlarge the flow of federal funds in~ agriculture
and nutrition research through new and existing
channels to further develop existing state and
na~ional programs and to develop and sustain an
international dimension in this work.
Assess, monitor, and evaluate continuously ~he u.s.
research and development effo~ in food and
nutrition in the context of the changing domes~i.c

and world situation. Because the scope and na~e

of food and nutrition needs are constan~ly changing
in dimension, close surveillance, insistence upon
high quality work, and the integra~ion of the total
effort within a larger coherent policy framework
are cen~ral to the public in~erest.

RECOMMENDATIONS

• We recommend that the United States
substantially increase the r'sources devoted
to food and nutrition research. development.
and training to elevate tbe r'leyance.
quality. and productivity of the U,S, and
global research sy,tem.

We propose increasing the prese~ base of federal
funding for agricultural and nutrition research
(es~imated at more ~han $600 million) 20 percent in the
firs~ year. One-half of ~his increase would be
distributed through a new competitive grants program
for high priori~y research with an equal amount
allocated through more tradi~ional USDA-cooperative
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State Research Service (CSRS) formula funding channels.
It also is recommended that. subject to review. total
federal funding for agricul~ural and nutrition research
be increased 10 percent annually (in real terms) in
each of the four succeeding years. In addition. a
five-year USDA federal matching funds program for the
construction of research facilities would be
established. An estimated $50 million annually is
required by USDA and land-grant institutions alone.
Thus when the needs of other institutions also are
taken into account. $100 million or more per year would
be required.

We also recommend continued and expanded funding
for development assistance aimed primarily at improving
food production in the developing countries. Funds
would be provided largely through Title XII of the
Foreign Food Assistance Act of 1961. as amended.
Singled out for special consideration are: (1) ongoing
core budget support for the international agricultural
research centers and institutes. (2) support for the
agricultural and policy research services and programs
within the developing countries, and (3) funding of
partnership relationships between institutions in the
developing countries and u.S. universities and
associated research organizations along the lines
mandated in the Title XII legislation. These are
critical overseas elements in the global agricultural
research and training network.

The u.S. policy of supporting up to 25 percent of
the core budgets of the international centers is
critically important to this initiative. In urging
that this policy be continued. we estimate that the
cost to the United States will rise from the present
levels of around $20 million for 1977 to perhaps $30
million by 1980. Estimates of U.S. allocations (grant
and loan funds) for national research systems,
training. and related special projects are more
difficult to make as are the funding requirements of
the Title XII-type working partnerships between
developing country and U.S. institutions. Especially
for the latter, substantial increases in longer term
grant (in contrast to loan) funds are likely to be
required.

• We recommend bolstering- the U.S. capacity
for analYSis. evaluation. administration. and
management of food and putritiOD re,earch and
policy matters.

Means of performing planning. analysis. and
management functions should be carefully examined to
use more effectively available resources for food and
nutrition research and to administer SUbstantially
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increased funds. Functional needs are more apparent
than is the appropriate administrative structure. Thus
our recommendations allow several alternatives. For
clarity we start with the central analytical and policy
analysis functions and then discuss administration of
the more traditional and the neWly recommended
programs.

Establish and fund a food and nutrition council.
Functionally, a food and nutrition council would deal
with domestic and international issues and their
relationship to a broad array of national concerns
including food sufficiency, health, trade, aid, energy,
economic stabilization and growth, and environment.
Administratively, the council would be in the Executive
Office of the President with close links to the Office
of Science and Technology Policy (OSTP).

The council would: (1) provide an
interdepartmental forum; (2) continuously monitor and
assess the world food situation; (3) establish policy
objectives; and (4) design, evaluate, and integra~e the
mix of policies and programs to reach established
goals.

we recommend that a subgroup within the council
monitor and evaluate the magnitude and mix of national
and international food and nutrition research. This
group would pay special attention to human nutrition
research. Work in animal nutrition differs sharply
from human nutrition research in historical emphasis
and mode of development. The field of animal nutrition
is well developed in USDA and state agricultural
experiment stations in contrast to much of the work in
human nutrition.

The council should be staffed with career
government professionals. Some of this talent probably
would be drawn from established agencies to further
liaisons with the several existing agencies and
departments intimately concerned with the proposed
council's deliberations.

Because of the increasing imPOrtance of world food
and nutrition considerations to USDA's operations, USDA
probably will strengthen its policy assessment and
analysis capacity at the secretarial level.

Implement the new Competitive grants program
through USDA. This new program should be administered
in USDA by a new agency under the Assistant Secretary
for Research and Education. Projects should be
selected on the basis of a critical peer review system,
and grants should be available to all researchers
whether in the federal, state, or private sector. A
portion of the grant funds should be transferred to
other federal granting agencies such as NSF and the
National Institutes of Health (NIH) when consistent
with high priority research needs. The proposed open
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competitive system should be designed to attract and
mobilize scientific personnel in all sectors including
parts of the university cOJIIIIUnity and private industry
not traditionally involved. Accountability for this
program would rest with the Assistant secretary.

Provide an infrastructure for an international
dimension in u.s. research ana educational
institutions. continuous funding is required for u.s.
resea~cb and educational institutions to develop and
maintain an international dimension in ongoing
programs. Institutions with a commitment to
international research and training should have some
means of funding requir__d staff, facilities, and
related infrastructure. Without these the u.s.
training and research potential will probably be
underutilized.

Activate the federal matching funds program for
research facilities. This newly funded program also
would be administered by USDA, and would make monies
available for approved construction and facilities
projects on a 50'50 matching basis. This arrangement
would enable universities and experiment stations to
modernize and expand facilities required for high
priority research. Thus the allocation of matching
funds for facilities should be closely coordinated with
overall research programming.

~reate training studY and coordination groups.
Appropriate training is essential to develop effective
research personnel. In both the domestic and
development assistance programs, expanded funding is
recommended for graduate and postgraduate fellowship
research and training opportunities. Such enlarged
programs would go some distance in developing new
generations of scientists and in promoting
collaboration in research education. There is also a
need, particularly in the developing countries, to
train less experienced research workers so that they
can help implement food and nutrition research
programs. The developing countries are attempting to
strengthen undergraduate and postgraduate degree
programs in their colleges and universities, often
against formidable obstacles. yet the important
connection between educational institutions and
research capability is often not being forged. In
short, there is a continuing need for increased
assistance for institutional development in the
developing countries.

To examine training needs and the means of meeting
them more systematically we recommend that
consideration be given to forming a joint committee on
international training within the Title XII progra~

This committee would: (1) work with the developing
countries and multinational organizations to assess
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personnel requirementB for the food and nutrition
field; (2) work with appropriate u.s. groups such as
USDA's International Scientific and Educational council
and the National Association of State Universities and
Land Grant colleges to monitor and assess U.S. training
programs both domestically and abroad; and (3) provide
counsel on the planning and execution of U. S. training
efforts.

Consideration also should be given to establishing
an international committee to assess and monitor the
perBonnel requirements of food and nutrition research
worldwide. giving special emphasis to the needs of the
developing countrieB. Such a committee might be
established by a multinational body such as the
Consultative Group on International Agricultural
Research (CGIAR). This committee might identify acute
shortage areas and work with donor agencies. national
research programs. and training institutions to help
mobilize the reBources required to help overcome
seriouB perBonnel deficiencies.

Authorize an international dimension in dOmeBtic
research programs. USDA. particularly the Agricultural
Research service (ARS) and the Economic Research
Service (ERS). and the Btate agricultural experiment
stations should be encouraged to UBe a portion of their
presently available aB well as enlarged flow of federal
funds for high priority international research. The
deciBion as to how much to allocate to this specific
use would. if pOBsible. be left to the administrators
of the USDA agencieB and state experiment stations in
order to capitalize on special competences and
interestB. In some cases. however. as in ARS. it may
prove helpfUl to provide more Bpecific guidelines to
give some protection against short-run domestic
preBsures.

The goal of this recommendation is to develop and
sustain an international dimension in domestic research
programs in order to strengthen these prograD~ and
their value to the United States and other countries.
At the Bame time. we have recommended that the Un!ted
States. together with other countries. strengthen its
development assiBtance work focused on food and
nutrition research. training. and competence building
abroad. We feel that the domestic (USDA. state
agricultural experiment stations. U.S. universities and
laboratories) and development assistance efforts are
complementary and require coordination.

scientists receiving federal funds should be
encouraged to collaborate with scientists abroad. ThiB
probably would require international travel and
collaborative research within the developing countries.
and in some cases bringing foreign scientists to the
United States.

-17-



1~ is broadly accep~ed tha~ in~erna~ional

pa~icipa~ion is required ~o further developmen~ in ~he

poorer coun~ries. Bu~ i~ is less understood ~ha~

in~erna~ional part1cipa~ion also is required for
effectively opera~ing dome~c research programs. The
Uni~ed S~a~es is bu~ a par~ of ~he larger world
communi~y of scien~s~s. aqricul~ura1is~s. and
nutritionists. An~her nation's problem today may be
of prime concern in the United Sta~ee ~omorrow.

Solutions. like the problems themselves. may be
generated in laboratories and on farms almos~ anywhere
in ~he world.

Today no coun~ry is insulated from changes in the
global levels of food produc~ion. needs, ~rade. and
prices. Thus i~ is our judgment that full u.s.
pa~icipa~ion in ~he larger world communi~y of
international food and nutrition science serves both
self-in~erests and ~he larger goal of improving human
welfare.
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RESFARCH ORGANIZATION IN THE UNITED STATES



IBTRODUCTXON

our ability to help solve the problem of producing
enough food for an ever-expanding world population will
depend on how the o. S. research effort is organized.
'l'he United States has shown its ability to prodUce,
process, and distribute food in excess of its own
needs. Technology developed in both public and private
research laboratories has contributed significantly to
this ability.

The o. S. research system is a caabination of pUblic
and private initiative and is a joint federal-state
undertaking with both national and international
components. It is a system that cOlllbines research from
the discovery of the most basic scientific
relationships through the intermediate chain of
developmental research and operational application of
those relationships.

This report concentrates on the research component,
but it should be recOCJnized that the extension of
research results through public institutions has and
continues to playa vital role in facilitating both the
design and application of technology to produce large
quantities of nutritious food products.
Recolllllendations made in this report should not detract
from the importance of this delivery and cODBllunication
system.

One hesitates to recommend changes in a system that
has demonstrated the ability to perform so well. Yet
improvements can and must be made. The challenges for
the future are even greater: Can a research strategy
be developed that will continue to solve problems at
home While strengthening the ability of all nations to
solve their food and nutrition problems? That is the
major challenge facing the O.S. food research syst~

our recommendations are not intended to suggest
that what is being done today in terms of basic
research is unimportant, or that our research system
should be completely restructured. 'l'hey are, instead,
designed to build on what we have so as to improve the

-20-



system's capability of meeting both domestic and
international food needs--today and tomorrow.

THE PRESENT U. S. FOOD AND NUTRITION RESEARCH SYSTEM

Food research, as used in this report, is a broad
term covering basic or applied research that directly
or indirectly influences the quantity or quality of the
food supply. So defined, it encompasses: agricultural
and aquatic food production research; market research,
including food process~ng and distribution; and
nutrition research designed to improve diets, prevent
nutrition-related diseases, or develop cures for such
diseases.

Food research strategy is part of a broader set of
policies and programs that affect the conditions under
which food is produced and consumed.. Food research
strategy and food policy programs should be mutually
consistent and SUpPOrtive. One possible inconsistency
is cutting or holding constant in real terms the budget
to support food research while expressing concern about
the world's long-term ability to feed an ever-expanding
population. Another inconsistency is encouraging
economic development in other countries according to
the principles of comparative advantage, and then
closing our doors to the iuport of such products.

Food is broader than just agriculture. Food
research is, therefore, broader than agricultural
research. Research concerned with the production of
food is but one componen-t of the food system and is not
wholly contained within the system. Research having no
direct ties to food can, over time, lead to results
that have significant long-term effects on the ability
to feed a growing world population.

The interaction of a food and nutrition research
s-trategy with a broader set of food policiee and
problems serves to emphasize the importance of
consisten-t policies and programs that encourage
progress in increasing both present and future levels
of food production in the united States and around the
world. It makes one aware of the large number of
external factors directly and indirectly affecting food
production and therefore food research and development
strategies.

OUr description of the existing o.s. food and
nutrition research sys-tem concentrates on an analysis
of how research funds flow within -the system and the
comparative advantages of each research institution.

Two main groups comprise the u.S. food research
system from a flow-of-funds perspective, those who
supply funds and those who receive funds to perform
research (Figure ').
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sources of Funds

The four main sources of funds are the federal
government, private industry, state govemments, and
foundations. Incomplete data suggest that these
sources provided approximately $1.9 billion for food
research in 1976, about half of which came from federal
and state sources. Since 1970, increases in total food
research appropriations have only kept pace with
inflation allowing for no increase in scientific
personnel.

Approximately 85 percent of the total federal food
research appropriations (about $560 million) goes to
the Department of Agriculture. The remainder is
distributed among agencies such as NSF, NIH, AID, and
the Departments of commerce, Interior, and Defense.
These agencies spend approximately $85 million on food
related research. Much of this money goes to
university researchers in the form of extramural
research grants.

State governments supply about $425 million in
operating funds for food research by its universities.
The bulk of this goes to the state agriCUltural
experiment stations. However, a small amount goes to
universities other than land-grant and nonagricultural
departments within land-grant universities for carrying
on more basic, food-related research.

The present magnitude of private industry funding
for food research is uncertain. In 1965, private
industry spent approximately $500 million. It was
projected that it would be spending $800 million in
1975. Private industry funds include expenditures by
agribusiness firms and the research component of
producer checkoff programs. Such checkoff programs are
provided for by law largely on a voluntary basis.
While most programs currently are used for advertising,
they provide a potential long-term source of funds for
producer-oriented research.

Private foundations such as Ford and Rockefeller
supply approximately $10 million for food research
within the United States. Such foundations have
reduced research expenditures because of inflation and
a depressed stock market.

Research Institutions and Agencies

Those who perform research can be divided into four
categories: federal in-house agencies, private
industry, universities, and private research firms.
Each of these institutions has a comparative advantage
in performing certain types of research. Each also has
unique motivations for research based on its sources of
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funds, accountability factors, and purposes.

Federal In-house Agencies

Included under these agencies is research performed
by scientists as employees of the federal government.
In 1976, federal in-house research expenditures were
about $370 million. The largest federal in-house
agency is the Agricultural Research Service in the
Department of Agriculture with in-house research
expenditures of $285 million in 1976.

The comparative advantage of federal in-house
agencies in performing food research lies in their
ability: (1) to concentrate large amounts of resources
on problems of national importance (no other food
research performer has a comparable ability), (2) to
direct research to areas where the need is the
greatest, and (3) to assemble multidisciplinary teams
of scientists when a diversity of talents and expertise
is needed.

Private Industry

Private industry spends about $720 million a year
on research and development. '!'he primary motivation
for such research lies in the potential for patentable
ideas or discoveries that could mean a consumer
franchise. Most industry research is designed to
develop input items that are purchased by producers or
to develop new food products. Private industry's
comparative advantage therefore lies in its ability to:
(1) administer research with the power to stop or start
based on profit potential (industry research does not
depend on the time-consuming and often delayed
government appropriation process); (2) to conduct
developmental research when a profit potential is
evident; (3) to conduct multidisciplinary research; and
(4) to conduct marketing research including consumer
testing, evaluation, and product modification to meet
marke~ing requirements.

universities and Agricultural Experiment Stations

These institutions spend approximately $746 million
on research. About 60 percent of this funding or $'25
million canes from state governments; $272 million from
federal sources, including the COOPerative state
Research Service, and competitive grants from other
federal agencies; $40 million from private industry;
and $9 million from foundations.
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state agricultural experiment stations were
es~ablished ~o serve the sta~es' agricultural needs.
They are a componen~ of, wi~ very few exceptions, each
sta~e's land-grant university.

The comparative advantage of university and
experiment station research lies in their ability: (1)
to perform both basic and applied research and relate
~e two; (2) to put established scientists in contact
with the new generation of scientists; (3) to take
advantage of a delivery and feedback system through
interaction with extension specialists; (4) to maintain
frequent contact with clientele to ensure relevant
research results--this contact encourages rapid
initiation of developmental research by private
industry and implementation by producers; (5) to
explore the unknown and engage in higher risk basic
research; and (6) to provide new information through a
large number of scientific and applied publications.

About 90 percent of the dollar value of university
food research is performed in the agricultural
experiment stations of land-grant universities. There
are opportunities for better integrating and
coordinating research done in the land-grant system
with that conducted by nonagricultural departments in
land-grant universities and that done in universities
other than land-grant.

Private Research Firms

Such firms assemble scientists for the primary
purpose of conducting client-oriented research.
Private research firms spend about $75 million a year
on food research. Much of this money is spent to
obtain answers to specific questions for clients wi~hin

a relatively short period of time. Although private
firms have their own research staffs, they also draw on
university expertise through consultancy arrangements.
The comparative advantage of private firms lies in
their ability: (1) to conduct research requiring
relatively quick answers, (2) to assemble
interdisciplinary teams of researchers, (3) to address
individual situations or questions of clients, and (4)
to seek answers worldwide if necessary.

CRITERIA FOR DEVELOPING A RESEARCH STRATEGY

A food research system designed to help solve world
food problems should satisfy the following criteria:

Provide a mechanism for continuously assessing,
reviewing, and adjusting established food policy

-25-



and programs, including food research strategy, in
light of the evolving world food situation.
Establish short-term and long-term research
objectives and plans consistent with the
comparative advantage of research institutions
within the United States as well as the inputs of
other nations.
Provide the resource support needed for basic,
intermediate, and applied research to solve both
present and future food problems.
Mobilize and attract the right quantity and mix of
qualified research talent.
COOrdinate research for a balance of research input
and output that takes advantage of the strengths of
the various research components while satisfying
the expectations of those supporting the research
effort.
Develop a communication system that informs
interested scientists, research administrators, and
policymakers about research being conducted.

APPLICATION OF CRITERIA TO THE U.S. RESEARCH SYSTEM

How well does the existing u.S. research
organization satisfy the criteria specified for a food
research strategy?

Mechanism for Assessing the World Food Situation

During the 1970s, the u.S. food system has become
more concerned about the world food situation. USDA
and other government agencies have begun to look at the
adequacy of intelligence on world food production and
consumption. The need for internationally held food
reserves has been discussed. The adequacy of support
for the food research system has been questioned. In
addition to the World Food Conference, within the
United States the AgriCUltural Research Policy Advisory
Committee (ARPAC) held a working conference to assess
research to meet U.S. and world food needs.

In 1975, Congress enacted groundbreaking
legislation for more effective use of land-grant and
similar agricultural colleges and universities to meet
the need of increasing world food supplies. Title XII
of the Foreign Assistance Act of 1961, as amended,
provides federal funding so that colleges and
universities can promote agricultural institutions and
programs in poor countries. Title XII strengthens the
ties between the universities and the international
food research system by providing a basis for expanded
international activity at the state level. strong
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university leadership will be required to make the
sys-tem work. There is a danger that new funds will be
used only to augment existing projects or that federal
agencies will stifle rather than stimulate new
initiatives contemplated by the act. New. imaginative
projects must come forth if the university research
system is to warrant the trust provided it by this
innovative legislation. Federal agencies must
recognize that Congress has given the universitiea the
initiative.

we are gradually adjusting our research strategy to
contemporary food and nutrition problems. but much
remains to be done in terms of developing the proper
mix of research effort. determining the appropriate
level of support. and improving the quantity and
quality of output. However. the food and nutrition
problem is broader than research strategy. and it has
two requirements: development of an overall food
strategy that recognizes both the domestic and
international aspects of the food problem. and
development of a long-term research strategy that is
consistent with the magnitude of the problem.

Some may consider the development of an overall
food strategy beyond the scope of this study. As
indicated previously. a food research and development
s-trategy is. in fact. an integral part of our overall
food strategy--domestic and international. Thua while
awareness of the world food problem haa increaaed.
overall research strategy efforts to date have been
rather ad hoc. with no basis for continuous evaluation.
Such an ad hoc response by the united states to one
food crisis after another is not sufficient. It has
resulted in food policy decisions that seem highly
fragmented.

The problem of aatisfying world food needs begins
with policy and organizational decisions that are much
broader and more complex than food research policy.
Who in the federal government. for example. is
responsible for aasessing the world food situation?
Who in the executive and legislative branches is
responsible for assessing the domestic and
international policy implications of changes in the
world food situation? What are our goals as they
relate to world food needs? Who is reaponaible for
seeing that these goals are reached? What
responsibility does the secretary of Agriculture have
for policy decisions affecting food supply and demand
internationally? Regarding international food policy.
where does the responsibility of the Secretary of
Agriculture end and that of the secretary of State
begin? HOW are policy alternatives such as a domestic.
market-oriented agricultural policy. export controls.
import controls. population controls. and various
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levels and types of food diplomacy. international food
aid. and technical assistance best rationalized within
and among the various government agencies?

These are questions that every administration and
Congress must address. Today these ques~ions are even
more critical because of the pressing effe~ of
increased foreign demand on domestic policy decisions.
because of the need for an open international system.
and because of the increased importance of food
internationally. Therefore. the federal government
needs a central goal for decisions affecting our
domestic and international food policy. This goal
would have three functions:

providing a continuous assessment and analysis of
the world food situation. problems. and policies
affecting its resolution;
establishing objectives and goals in terms of where
we want to go. when we want to get there. and how
we want to get ther~;

designing. evaluating. and rationalizing the mix of
policies and programs to reach established goals
with a minimum of conflict.

There are alternative means of accomplishing this
complex task involving government agencies in both the
executive and legislative branches.

Broadening the Role of the secretary of Agriculture

The Department of Agriculture could be re8tru~ured

to give the Secretary of Agriculture a substan~ially

broadened role and constituency in relating to domestic
and international food policy. Food policy decisions
presently are distributed among some 26 federal
agencies. The responsibility for food research is
distributed among at least eight federal agencies.
This alternative would reassert the role of the
Secretary of Agriculture and of USDA in food policy and
food research decisions.

Traditionally USDA has viewed the U.S. producer.
agribusiness suppliers. and marketing firms as its
primary clientele. However. new. powerful consumer and
international interests are developing that also affec~

food policy decisions (for example. food stamp programs
and international trade negotiations. respectively).
These sometimes conflicting interests must be resolved.
One can forcefully argue that the place to do this is
within a single agency with a broadly defined mission
and clientele. For USDA the change would be
SUbstantial. however. It would require that
congressional. producer-oriented committees accept this
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broader role in ~heir legisla~ive, oversigh~, and
appropria~ions ac~ions.

con~inuing ~he Cabine~-level

Agricul~ural Policy Committee

The Ford Adminis~ation a~~em~ed ~o solve ~he

problem of developing a cohesive, consis~en~ food
policy by forming ~e Agricultural Policy Commi~~ee

which is still in exis~ence. This commit~ee is
composed of ~he Secretaries of Agricul~ure, State,
Treasury, and Commerce; ~e Director of ~e Office of
Managemen~ and Budget; and various presidential s~aff

and economic advisers. This commi~tee sys~em preserves
much of ~e line responsibili~y in ~e cabinet officer
system and it has direc~ access to budge~ opera~ion

processes.
The success of such a commi~~ee wi~ diverse

interests is largely a fun~ion of ~he type of
leadership tha~ exis~s and the commi~en~ to make it
work. The danger with such a commi~~ee is ~at results
frequen~ly can be related direc~ly ~o ~he stronges~,

most influential person on ~he commi~~ee, and such
results may not be in ~he public in~eres~. This
concep~ would be substan~ially s~rengthened if this
commi~tee had its own s~aff and if its name were
changed to the Food and Nutrition Policy Committee.

crea~ing a Food and Nutri~ion Council

OUr ins~itu~ionalized presidency has numerous staff
offices which, in varying degrees, perform advisory and
coordinating func~ions. For example, the Council of
Economic Advisers (CEA) was crea~ed by Congress to
provide ~e Presiden~ wi~ con~inuous assessment and
advice on economic matters. I~ reports annually ~o

Congress in the "Economic Report of ~e Presiden~."

A similar council could be crea~ed wi~h

responsibility for assembling, coordinating, and
advising the President on domes~c and in~ernational

interdepartmental issues affec~ing food policy. Such a
council should have sufficient s~aff ~o con~inuously

review and assess ~e world food situation and policies
affec~ing it. It could work with related agencies ~o

develop an overall food and nutri~ion stra~egy with an
understanding of how ~he pieces fi~ together. one
responsibility of ~e council would include developing
~he role of domestic and in~erna~ional food research as
a componen~ of overall food and nutrition policy. The
council should be required ~o make annual and in~erim

reports ~o Congress, which are necessary for effective
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communication and implementation. If such a food
council were created. it might tend to erode the
Secretary of Agriculture's influence on food and
nutrition policy.

creating a Permanent Joint commission
on Food and Nutrition POlicy

Temporary joint executive-congressional committees
have been used extensively to perform periodic studies
of food policies. Recent examples include the
National Commission on Food Marketing and the Food and
Fiber commission. The problem with which we are
dealing is more permanent in nature. It could be
addressed by establishing a permanent commission on
food and nutrition policy. The advantage of such a
commission would be its ability to serve the needs of
both the executive and legislative branches. The
principal question lies in its workability on a
permanent basis. particularly when different political
parties hold congressional majority and hold the office
of president.

Expanding the Role of the Office of
Science and Technology policy

The Office of Science and Technology POlicy is the
focal point for research policy in the Executive office
of the President. OSTP should play a central role in
developing a food and nutrition research capability and
strategy that is consistent with overall science
policy. It is unfitting. however. that OSTP be charged
with performing broader food strategy assessments and
with formulation functions.

• • • • •
The Department of AgricUlture should be the lead

agency in the development of a food and nutrition
strategy within the federal government. Research
policy is a vital component of this overall strategy.
USDA's role as a leader in food nutrition strategy
should be strengthened. This could be accomplished by:
(1) reestablishing within USDA a food policy assessment
and analysis group reporting at the secretarial level.
(2) establishing an assistant secretary whose sole
responsibility would be agricUltural research and
education (details follow in a later section). and (3)
establishing as a matter of policy the broad role of
the Department of Agriculture as a lead agency in food
and nutrition policy decisions.
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Food and nutrition policy decisions that have major
effects on the United States and the world will
continue to be made in other departments and agencies
including NSF. HEW. the State Department. the Treasury
Department. the Catmerce Department. CEA. OSTP. the
Energy Research and Development Administration (ERDA).
the Defense Department. the Labor Department. the
Transportation Department. and agencies of the
Executive Office of the President. As a result. the
problem of developing a consistent. coherent food and
nutrition policy will remain even if the recommended
changes in USDA are made.

The tWO attractive alternatives for dealing with
the problem of overall development and coordination of
a food and nutrition strategy and policy are the Food
and Nutrition policy committee (now known as the
Agricultural policy committee) chaired by the Secretary
of Agriculture and the Food and Nutrition Council. A
particular president may prefer one over the other for
equally valid reasons. In either case. the committee
or council should be charged with the development and
coordination of food and nutrition strategy. policies.
and programs across government agencies. The
activities of the committee or council should be
structured along major policy or problem areas with
related agencies involved as working SUbgroups.
Subgroups would be concerned with research. foreign
economic development. food aid. import and export
policy. environmental policy. and domestic agricultural
policies. All of these policies directly affect this
nation's ability to contribute to a long-term solution
of the problems of food supply and demand.

The food committee or council research subgroup
would be responsible for coordinating food and
nutrition research policy among government agencies.
As in the case of food and nutrition policy. USDA w~uld

be a lead agency in food and nutrition research.
This recommended machinery for a food research

strategy must perform within the overall framework of
federal science policy. OSTP assists in determining
and articulating that policy. but it cannot function
effectively unless it works with the science leadership
within the government. For this reason. we suggest
that proper liaison and representation be established
in OSTP for food and nutrition research. We recommend
that efforts be made to have one of the associate
directors of OSTP trained in the areas of agricultural.
food. or nutrition research; or familiar with the
field; or at least assigned the responsibility of
representing agricultural. food. and nutrition research
issues in OSTP's deliberations. This individual should
call together committees of leading scientists and
research administrators to evaluate the research
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programs of government departments, universities,
private research firms, and industry. And he or she
should have enough knowledge and clout to pull together
effectively representatives of different departments of
government to develop recommendations on appropriate
divisions of labor in research and development
activities.

Obviously food policy cannot and should no~ solely
determine policies in each of these areas. Yet food
policy interrelationships must be recognized and
considered in making decisions if we are really
concerned about solving food supply problems. The
framework for explicit recognition and consideration of
an overall food suategy must exist somewhere in the
federal governmen~ to serve the needs of Congress and
~he executive branch. The process of evaluation mus~

be con~inuous as economic, scientific, and even
political considerations and problems evolve.

Research Objectives and
the Decision-making Process

The process by which research decisions are made
directly affects the ultimate research product. We
need an efficient research process with a minimum of
conflicts, a balance of scientific and policy input,
and an allocation of responsibility according to the
comparative advantages of each institution that
performs research.

Reports evaluating the food research system take
different perspectives on improving the research
planning decision process. The Pound Report (NRC
1912), for example, suggests a need for greater
involvement of individual scientists in the research
decision process, and administrative leadership that is
more sensitive to the needs of science. It also is
critical of the direction Congress has given research
by earmarking research funds for particular problem
areas.

Improving the process by which food research
decisions are made must recognize that institutions,
both within and outside government, have a key role in
decisions in food research which range from policy
decisions to funding, program, and project decisions.

The research decision process has different levels.
It begins at the highest levels of federal and state
government with the establishment of a policy toward
research and related funding decisions. Each agency
charged with carrying out research has a mission.
~ are established consistent with the mission.
Ob1ectives for meeting goals are established. programg
of research are developed to meet objectives. Projects
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are developed.
The problem is to determine appropriate divisions

of labor in decision making for different decisions at
different levels. What type of policy guidance should
be provided? who should provide it? What resources
should be provided? What specific research should be
done? Who should do it? How should it be done?

Different people are involved in making different
types of decisions. policy decisions are made largely
by Congress, the President, state legislators,
governors, and related institutions such as OSTP, the
proposed food and nutrition committee or council, and
the Secretary of Agriculture. Policy decisions involve
interaction with interest groups, including industry,
universities, producers, and consumers, and
consideration of other aspects of domestic policy,
budget limits, and, increasingly, foreign policy,.
These decisions are political decisions.

Policy direction and influence flow from the top
downward in the research decision process. They are
felt all the way down to the project and scientist
level, but in lessening degrees. on the other hand,
scientists have the comparative advantage in decisions
at the project level. They are involved with research
administrators in developing research programs.

The Pound Report points out that a problem exists
in seeing that there is an appropriate mix of policy
and scientific components at each decision level~ This
only can be done if there is consultation vertically
through the various levels. Developing the appropriate
environment for such vertical consultation is
difficult. Every research administrator bears this
responsibility when participating in the development of
a research program as well as when participating in
research policy meetings such as ARPAC.

At the national level ARPAC was established, at
least in part, to help define research objectives for
the USDA experiment station portion of the food
research system. ARPAC members include all research
and extension agency heads of USDA, research
administrators from the universities and agricultural
experiment stations, a representative of the
Agricultural Research Institute, and a state extension
service administrator. ARPAC was set up primarily as a
communication, coordination, and planning device within
the agricultural research system.

With more aggressive USDA and experiment station
initiative and leadership through organizations such as
ARPAC, overall research objectives could be readily
specified. The framework and impetus for such
increased initiative is provided for by certain
provisions of the omnibus agricultural bill currently
before Congress, the reestablishment of the Office of
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SCience and Technology policy in the Executive Office
of the President. and the machinery suggested in this
report for developing an overall food and nutrition
research strategy.

A vital link in the research organization and
planning process is the establishment of a focal point
within USDA for research activities. As currently
organized. the Assistant secretary having line
authority for the Agricultural Research service and
cooperative State Research Service also has authority
over the Forest service. soil Conservation service.
Extension service (ES). and National Agricultural
Library (NAL).we recommend that an Assistant
Secretary within USDA have exclusive line authority for
ARS. CSRS. and NAL. Extension Service functions also
should come under the new assistant secretary since its
activities are an essential link in applying research
results. The new assistant secretary should be a
highly qualified research administrator who is familiar
with the food research system and who has the respect
of the scientific community. He or she would have
access to such advisory groups as were necessary to
carry out his or her functions and would be in a lead
position with regard to interagency food research
policy and coordination activities. Many of these
basic requirements are formalized in the omnibus
agricultural bill.

Resear~h support

over the years state. federal, and private sources
have invested substantially in food research. The
technology resulting from this research. including
mechanization, hybridization. fertilization. and pest
and weed control has been responsible for most of our
production increases in this century. In recent years,
however, the public's willingness to provide real
increases in research expenditures has come into
question. The number of scientific personnel devoted
to food research essentially has been held constant
while the urgency of food supply problems has
increased. In the meantime. a 1975 study by the
National Academy of Sciences (NRC 1975a) has concluded
that the rate of increase in the productivity of U.S.
agriculture appears to be tapering off.

In the future, increases in food ?oduction will be
constrained by the following factors: (1) a general
slippage in research capacity over the past 10 years
largely due to inflation; (2) constantly higher dollar
costs in researching increasingly complex problems; (3)
new and greater responsibilities to maintain and
improve the environment; (4) increasing demand to
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ensure food safety; (5) requirements that we look more
closely at the nutritional value of new and existing
food products; (6) increasingly regressive pressures
placed on high yielding plants and animals by the
environment, insects, and disease; (7) new technology
demands caused by high energy prices, use of marginal
lands, consumer demands, and the ability to use certain
existing technology; (8) persistent and formidable
yield barriers; and (9) erosion of technology reserves.
Reversing current trends and overcoming significant
roadblocks to increased productivity will require an
increased level, concentration, and continuity of
research support.

we urge substantially increased food and nutrition
research support in terms of increased base support of
existing federal funding under the Hatch Act to land
grant colleges and USDA in-house research programs
including ARS and ERS, and a substantially expanded
competitive grants program. We recommend that federal
support for USDA food and nutrition research be
immediately increased 20 percent ($120 million) over
present levels in the first year and cumulatively
increased at the rate of 10 percent per year in real
terms for five years. These increases would be divided
equally between US~ in-house research and Hatch Act
formula allocations and a new competitive grants
program. OVer a five-year period this increased
federal funding will raise USDA research support from
the current level of $560 million to nearly $1 billion
in real terms from the present base. Such new funds
should be available for use to support~ high
priority domestic and international research. AS a
result of this expanded international scope and
funding, USDA will become a global leader in food and
nutrition research. In addition, federal matching
funds should be provided at a level of $40 million per
year for five years for the construction of new food
and nutrition research facilities at agricultural
experiment stations.

Base support

The trend toward constant or declining real food
and nutrition research appropriation at the federal
level must be reversed. This is particularly a problem
for USDA and the related land-grant university system.
USDA budgets have not kept pace with either inflation
or costs brought on by the increased complexity of
research. The universities' problems have been
compounded by tight state budgets. Increased student
enrollments have drained away research talent, funds,
and space.
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we must replenish resources that have been drained
away both in USDA and our universities. This requires
a substantial initial injection of new funds with
cumulative sustained increases over a period of at
least five years. The proposed increases in base
funding would provide about $56 million in real terms
the first year and cumulative increases of 5 percent in
real terms thereafter for five years. Emphasis in the
use of these monies should be placed on high priority
research as identified in this study and on training
new scientists needed to carry out an accelerated food
research program. Increased funding should be
available for use in both domestic and international
programs in such high priority areas. While a
substantial portion of the added funds should be used
for purposes with direct international implications,
the advantages of flexibility in the use of these funds
suggest that they not be earmarked for this purpose.
In fact, as suggested in the Pound Report (NRC 1972),
all existing intentions for using the funds should be
carefully reviewed to allow flexibility in allocating
funds to the areas of greatest need.

competitive Grants

A substantial increase in mission-oriented
competitive grants is needed. This represents a
radical departure from the USDA tradition of
distributing funds to universities on a formula basis.
Since the 1960s, USDA extramural grants by ARS have
decreased from $10 million to $2 million. Similar
declines have occurred in CSRS competitive grants.

This proposal would establish a competitive grants
program in USDA emphasizing high priority basic
discliplinary and multidisciplinary research. The
initial funding would be approximately $50 million (10
percent of the current USDA agricultural research
budget). CUmulative real increases of 5 percent of the
agricultural research budget are recommended for four
additional years. At the end of the five-year period
competitive grants would total nearly $190 million
annually in real terms.

This competitive grants program should be viewed by
USDA, the universities, and the scientific community as
the focal point for highest priority food and nutrition
research. Grants should be tailored to the size,
complexity, and term of research, from basic to
applied, need@d for maximum productivity. To establish
this image and maintain overall research quality the
following administrative recommendations are made:
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Grants should be administered by a new agency
within USDA operating under the Assistant Secretary
for Research and Education.
The agency should have a highly qualified, broad
based, predominantly non-USDA advisory committee of
scientists inside or outside of the food and
nutrition research community.
Priority macroallocations for the distribution of
grants should be made after consultation with other
major food and nutrition research granting agencies
such as NSF, NIH, ERDA, and AID as well as with
leading scientists.
specific projects should be selected on the basis
of a rigorous peer review system. Both large
multiyear institutional grants and small individual
investigator multiyear grants should be made
available. Large grants should emphasize, at least
initially, complex team research of an
interdisciplinary, mUltidisciplinary,
interdepartmental, or even interinstitutional
nature. Many of the highest priority projects
identified in this study are of this nature.
The program should emphasize capable management of
priority research, accountability, and productivity
in continuing support for particular projects.
Grants should be open to all researchers and
research establishments whether they be land-grant
universities or those other than land-grant,
private industry, or private research firms.
Grants should be open to research having either a
domestic or international thrust according to the
priorities and the merits of particular proposals.
The granting agency should have the flexibility to
make institutional grants of a longer term nature
to support the development of international
research components in the United States.
Precedent for this exists in the NIH granting
system.
Grants should include provision for support of
predoctoral research associates as an aid to
attracting and training new scientists.

Research Facilities

Certain research problems could be so large and
complex that they cannot be dealt with by our present
research institutions. In such instances new, mission
oriented research centers should be established in
proximity to existing leading research institutions to
overcome barriers to increased productivity. Where
such research centers are considered necessary we
recommend that they be established by a coordinating
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facility matching fund and longer term competitive
grant or by ARS with appropriated increases in funds.

Research Talent

The talents of the scientists we now have could be
used better if they were given more research support,
and scientists could be attracted from related
disciplines if ample resources were available. But the
bulk of scientists must be those newly trained who have
been attracted to food and nutrition research. To
attract such scientists we need: (1) long-term
support, (2) adequate personnel training support in
research grants, and (3) the conviction that food and
nutrition research having both domestic and
international dimensions is important. Food and
nutrition research must once again be able to compete
for research talent that has been attracted to other
areas that offer greater financial and nonfinancial
rewards. This applies to domestic and international
programs4 For years the united states has trained
international students, but u.s. scientists have not
had equal opportunities to get international
experience. This has been particularly true in the
case of predoctoral and postdoctoral research
assistants and young scientists.

The united States is continuously in need of
trained personnel who have actual knowledge of
activities in all areas beyond the continental
boundaries. This need for an understanding of other
people--their objectives, problems, and approaches to
their solutions--will grow in importance in the years
ahead as the world popUlation grows and nations become
more interdependent. Our understanding of other
peoples' situations will in large measure determine how
effectively our food and nutrition research programs
can attack present and future food and nutrition
problems.

It has been characteristic of food research that
the greatest rewards result from disciplinary,
domestic-oriented research. Researchers who
participate in international programs, which are often
interdisciplinary, should be assured of COmParable
rewards. Many of our scientific disciplinary
associations could benefit from becoming more involved
in international programs. It may be necessary for a
foundation to develop programs to encourage this.

More concrete steps can be taken to remedy the
rewards problem in the international area by: (1)
establishing an award for excellence in international
research as part of award programs sponsored by u.s.
professional societies; (2) establishing within a
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foundation or the National Academy of Sciences a focal
point for fostering an international dimension in the
disciplinary societies; and (3) establishing new
international journals in which international research
results would be published.

Coordination and Division of Labor

Those who fund food and nutrition research have a
mission associated with their support, such as
advancing science, increasing food production, solving
agricultural problems, fulfilling rural needs, reducing
diseases through improving nutrition, or increasing
profit. Similarly, those who perform research have a
comparative advantage in certain lines of research.
Often these missions and roles overlap. The
duplication should be eliminated.

u.S. Department of Agriculture
~d the National science Foundation

There may be a temptation to switch NSF and NIH
support of food and nutrition research to USDA because
of its increased competitive grants funding. This
would be a mistake. NSF's strength lies in its
involvement with the more basic disciplinary research.
Over the years NSF has developed a working relationship
with leading scientists who frequently have been
outside the mainstream of USDA research funding. The
competitive grants program is intended to strengthen
basic research supported by USDA, but the context of
the USDA program will be more mission or goal
oriented--to develop more productive plant and animal
systems, for example. Both programs are needed.

Similar analogies can be made about the NIH
program, which is distinguishable from USDA's nutrition
program as it has a disease-related thrust and is more
basic research oriented.

Agricultural Experiment stations

The land-grant un!versity system should seriously
consider optimum patterns of specialization among the
agricultural experiment stations. Not every state can
maintain a land-grant university with expertise in all
food research disciplines. In some instances, it would
be more productive for universities to specialize in
certain disciplines and to develop cooperative
arrangements with other states to exchange scientific
knowledge and talent in related areas... This
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speciali~ation is already developing in certain food
research disciplines in areas such as the northeastern
United States. In this area it has developed as a
matter of necessity, resulting from the economics of
specialization, tight budgets, and the inability to
attract highly qualified research talent in each
discipline in each state. Specifics of operational
patterns of speciali~ation are too complex to be
developed in a study of this type. ARPAC should take
the lead in designing and implementing increased
interstate specialization and exchange of talent.

Progress has been made through the market system;
however, more is needed. The Illinois experiment
station has become a leader in soybean research and the
Texas experiment station in sorghum research. The
competitive grants program will help, but more direct
initiatives are possible through agreements among
states and regions. There is a danger in drawing
definitive lines of speciali~ation that SUbsequently
become barriers to free scientific endeavor and
interchange. competition in the research community is
as important as it is in the business community. No
university, government agency, or private research
entity has a monopoly on scientific talent, nor should
it have. A balance must be struck. Having too many
research organi~ations or too few inflexible
organi~ations with virtual monopoly power are equally
undesirable.

Regional Planning and Joint Review

Improved funding, coordination, and planning are
possible among states through regional planning
councils and joint review of research by ARS, CSRS,
ERS, and the new competitive grants agency. Regional
planning and joint review not only improve coordination
but could spawn high priority team research projects
among states that would be eligible for competitive
grant support. In addition, regional research funding
needs serious review with an eye toward dispersing
funds on a competitive basis and thereby tying funds
directly into the budget process. CSRS should take the
leadership in accomplishing such a review and making
appropriate changes.

Agency for International Development

AID'S prime responsibility in international
research should be that of establishing research
capability in the developing countries. USDA should be
responsible for support for domestic and international
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research needs in the u.s. food and nutrition research
system.

Communication and Information Systems

Effective research communication systems are vital
to the institutional recommendations set forth in this
report. GOod communication systems minimize
duplication, increase research additivity, facilitate
scientific exploration, and stimulate thought processes
through scientific interchange. Study Team S's report
on information systems offers recommendations that
complement our own.

A FINAL WORD OF CAUTION

Many of our recommendations could potentially bog
down the research decision process in so much
bureaucracy that it not only would become self
defeating, but would make the system less responsive to
needs. In many respects the success of the
agricultural experiment station system in contributing
to the productivity of American agriculture has been a
result of its grass roots orientation and support.
Reorienting the research system to obtain a greater
international thrust and to overcome major roadblocks
to increased productivity undoubtedly will require
greater direction. Yet the system that is developed
should be designed to maintain the grass roots
scientific initiative in the present system.
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Report of Subgroup B, Study Team 14

GLOBAL AGRICULTURAL RESEARCH ORGANIZATION



INTRODOCTIONI

••• the first step in an agricultural
development program should be initiation of a
substantial. highly integrated research
program. directly connected to farm problems
at one end and to basic research and foreiqn
efforts at the other (Mellor 1968:364).

There is. for the first time in history. an
emerging global agricultural research system concerned
with increasing food production for domestic use in the
developing countries. This system. which is far from
fully organized and established. is composed of five
major components: (1) research organizations in the
developing countries. (2) regional or intercountry
research programs in the developing countries. (3)
international agricultural research institutes
principally located in the developing countries. (4)
research organizations in the high-income countries.
and (5) cross-country research networks generally
concerned with specific commodities.

This report describes this emerging system. notes
its major strengths and weaknesses. outlines
improvements that might be made. discusses past and
current contributions by the United states. and reviews
ways in which the United States might prOVide more
substantial contributions in the future.

THE CURRENT GLOBAL AGR.lCULTURAL RESEARCH ORGANIZATION

The current global agricultural research system is
extremely diverse. No one model or description can
easily represent all of the components and countless
institutional structures. We will only outline some of
the general characteristics. note the main
institutional comPonents. and show how they sometimes
intertwine in research networks.
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General Characteristics

Despite their diversity, most agricultural research
orqanizations share some of the same functions and
components. These will be noted in this section, alonq
with an indication of the maqnitude of fundinq provided
to the main elements of the system.

Functions

The chief aim of any research orqanization, as the
Food and Aqriculture orqanization of the United Nations
(FAO 1968:101) stated nearly 10 years aqo, " ••• should
be to ensure that the main problems of agricultural
development are identified and defined, and then
resolved as quickly and cheaply as possible."
Moreover, research findinqs should be capable of beinq
translated into technoloqies that can be applied to
different farm sizes, particularly by the smaller
and/or poorer farmers.

carryinq out this task involves a series of formal
and informal steps. Amonq these are: (1) problem
identification; (2) a plan of research; (3) scientific
research in the natural, physical, or social sciences;
(') mission-oriented, problem-solvinq research, based
on diaqnostic studies, which has implications for
action: (5) actual testinq of tentative solutions to
real problems at the conceptual, laboratory, and field
levels; and (6) dissemination of field test results,
implementation of their use, and continuous evaluation
of performance.

Viewed a little differently, it miqht be said that
three kinds of effort are required: (1) a constant
search for scientific breakthrouqhs that push back the
bioloqical or physical limits to improvements in
technoloqy; (2) continuous development of improved
technoloqies (includinq maintenance research) within
the limits of available scientific knowledqe; and (3)
realization of the full potential of technoloqies
actually used in or available to each country,
includinq research to adapt the appropriate technoloqy
to local needs (NRC 1915d:13).

Numerous cateqorizations of the research effort are
possible. But in order to carry them out, certain
common institutional comPonents are usually thouqht
necessary.

xey Institutional Components

Technoloqy is qenerated in both informal and formal
settinqs. Farmers, local blacksmith shops, and
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backyard inventors are the sources of many forms of
technology, especially mechanical. 2 More
scientifically-based technologies, particularly those
that are biological and chemical, generally flow from
more formalized research organizations, both private
and public.

~ithin the formal public research system,
experience suggests (Moseman 1910:55-56) that three
organizational components are desirable at the national
level:

a strong nationwide system including such regional
and local research centers as may be required for
diversity of the agricultural environments;
the association of teaching and training programs
at selected research centers with the research and
educational linkage designed to furnish the
training necessary for specific agricultural
specialists;
a close connection between the research centers and
extension and other activities responsible for
helping farmers to use new technology.

The same components are also desirable at the
regional and international levels, although perhaps to
varying degrees. The desirability of the second and
third components has not always been recognized in the
United States (Waggoner 1976).3

Funding of Formal Agricultural Research

The importance of different forms of formal
research may be judged from data for 1971 and 1914
which have recently been compiled by Boyce and Evenson
(1975:1-49) for groups of countries of various income
levels•• They are summarized in three tables that
follow.

Table 1 indicates that about $3.1 billion was spent
globally on agriCUltural research in 1914. There was a
high concentration of agricultural research in
countries with higher income levels. In both 1911 and
1914, more than half of the expenditures were in the
highest income group and over 80 percent were in the
top two income groups. The other three income groups
represented less than 20 percent of the total
expenditures.

Table 2 normalizes the expenditures in terms of the
value of agricultural production. Nations with the
highest income spent three times more in terms of total
funds. ~hen the comparison was limited to public
funding (deducting private research), the difference
narrowed.



Table 1. Armual total world experrliture (Xl agricultural
research by incane group, 1971 am 1974*

Per capita
incane 1971 1974

Group (U.S. dollars) (m:i.l].ialS of 1971 U.S. dollars [percent] )

I ) 1,750 1,768 (51.9) 1,900 (51.6)

II 1,001-1,750 1,090 (32.0) 1,155 (31.4)

III 401-1,000 250 ( 7.3) 272 ( 7.4)

IV 150-400 181 ( 5.3) 232 ( 6.3)

V <'150 118 ( 3.5) 123 ( 3.3)

'IDTAL 3,407 (100.0) 3,682 (100.0)

*Excll.des People I s Republic of China.

Source: Data provided by R. E. Evenson, Agricultural Developnent
COUncil, I£lS Banos, Laguna, PhiliWines, 1976.
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Table 2. Relaticn of "lOrld expenUtures on agricultural research
to the value of agricultural product, by inoane group

PerCei'it:age of total am iiibllc researdi
expenUtures to value of agricultural

Per capita 197i\X:t*inoane 1974
Group (U.S. dollars) total (pmlic)** total lp.1blic) **

I > 1,750 2.48 (1.44) 2.55 (1.48)

II 1,001-1,750 2.34 (1.76) 2.34 (1.83)

III 401-1,000 1.13 (0.86) 1.16 (0.92)

IV 150-400 0.84 (0.71) 1.01 (0.84)

V <. 150 0.70 (0.65) 0.67 (0.62)

*'1btal expenditures iIx:11X1e: (1) nati.a1al ~lic agriculture,
(2) naticma1 P\i;>lic agriculture related, (3) Wustry, am
(4) internaticnal. Excludes People's ~lic of China.

**National public agriculture (naticnal pmlic agriculture related
is rot iIx:100ed).

source: Boyce am Evenson (1975). lldditicnal data provide:i by
Evenson for pm1ic proporticn for Group V.
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Table 3 breaks the total expenditures down into
three categories: national public, industry, and
international Public. The national public figure is
broken down into two categories: agriculture
(traditional agricultural research stations and
programs) and agriculture related (related work carried
out in more general research organizations). The
lesser role of national PUblic research in the highest
income group was due to the greater role of industrial
research in the highest income group (particularly in
North America and OCeania). Within the national public
category, the role of agriculture-related research
activities was greater in the higher income countries
(particularly Western Europe and Asia) and considerably
less in the lower income countries. The international
centers were an emerging category for the lower income
countries, but still only a small portion of the total
research expenditures for those areas.

Clearly, on the basis of funding, public
agricultural research within traditional institutions
is the primary source of agricultural research in the
poorer nations.

Research Investment by commodity

Public research investment may be examined in
cornmodity as well as income terms. Preliminary
estimates of national expenditure by commodity have
been made by Evenson (Table '). They suggest that in
the developing countries the largest amounts have been
spent on cotton, followed by cattle, wheat, rice, and
sugar cane. In terms of research investment as
proportion of product value, the largest investment was
for cotton, followed by cattle and several grains. The
smallest expenditures were for deepwater rice,
cocon~s, cassava, and sweet potatoes. The
international centers worked on 13 of the 20 leading
commodities. A subsequent tabulation of total
expenditures reveals rather sharp regional variations
in expenditures within commodity groups, but notes the
consistently low position of root crops, pulses, oil
crops (except cotton), and fruits (R. Evenson 1976,
unpublished data, World Food and Nutrition Study).

A somewhat different approach by cummings (1976:4
7, 80-81) has attempted to classify research done on
major food crops of economic importance by the relative
adequacy and inadequacy of research in four major
developing country geographic regions. Adequacy was
judged in terms of crop technology, yield levels, and
the capability of institutional services. In most
cases the level of research was rated as seriously to
critically inadequate. The major exceptions, rating
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Table 3. Percent of total world expen:litures 00 agricultural research by sector am by
iIx:ane group, 1971

Per capita NauonarpiEIic
incane 1lgricul.ture

Group. {U.S. dollars) h]riculture related ~txy

Internatiooal
public '.lbtal

I
VI I >1,750 51.3 24.7 24.00
I II 1,001-1,750 66.2 26.8 7.0

III 401-1,000 70.9 18.9 7.4 2.8
N 150-400 86.1 8.1 2.8 3.0
V <150 80.7 9.5 5.2 4.6

Source: :ao:tee am Evenson (1975). Mlitiooal data provided by Evenson.

100
100
100
100
100



Table 4. Preliminary estimates of international am national
research investnent by major eatl'lCdities (1971 CDl

stant dollars)

vaIue of Est:inBted researdi rnveBtnent
0CJlIIIJdity Inter- NatiOi'ial in-
in all national National vestnent as

CCnm:xlity in developin:J centers = prqlOrti.on of
order of value natioos (1972) (1976)a prOOuct. value
of pr;odu::tim ($ billions) ($ millions) ($ millions) (percent)

1. Rice Oller 13 7.9 34.7 0.2~
2. it1eat 5to6 3.8 35.9 0.65
3. 9.lgarcane 5to6 rrae 30.2 0.50
4. Cassava 5to6 1.9 4.0 0.07
5. cattle 5to6 7.9 54.8 0.88
6. Maize 3to4 4.1 29.6 0.75
7. Qxxmuts 3to4 rrae 2.0 0.06
8. Sweet

potatoes 3to4 0.6c 3.4 0.09
9. COffee 2 rrae 8.5 0.40

10. Grapes 2 rale 6.9 0.35
ll.SOrgtun 1+1/2 1.2 12.2 0.77
12. Barley 1-1/2 0.5 9.4 0.62
13. Groumnuts 1-1/2 0.5 4.0 0.13
14. COtton 1-1/2 rrae 60.1 3.50
15. Dry beans 1-1/2 1.5 4.0 0.25
16. ati.ck peas 1-1/2 1.2 3.0 0.18
17. ati.llies

am spices 1-1/2 rale 4.0 0.25
18. Olives 1-1/2 none 5.0 0.33
19. Grain le-

glmasE! 1 1.6 (25.3) (2.00)
20. Potatoes

(white) 1 2.0c 8.2 0.68

acenters am prograI'!EI spa1SOJ:'Erl by the Cor1sul.tative Groop on In
ternational llgricul.tural Research.
~ estimate derived by allocating total research experrli.tures
by country aexx>rding to the proportion of stardardized publica
tiors. Sta1'Dardized publications are converted into constant
scientist-years •
~tional funds also were spent on these crops at the Asian
Vegetable am Research Developnent center.

d.rhe proportim varied sharply by type of rice: shallCM water, .40:
uplan:1 rainfed, .16: intennedi.ate, .16: am deep water, .05.
'1he international center i.nvest:r!ent was principally in the first
blo types.
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~i exc1u:ies soybeans. '!be estimate of national research
expeIdi.ture awears high arxl is rot consistent with other
estimates.

SOUrce: Slmnarized fran: Evenson, R. E. (1975) Notes 00. Jlgri
cultural :Research in the Develcpin] Nations. Unpublished,
Agricultural Deve1qInent COUncil, New York, N. Y., pages
10-11, table 3. Evensen wishes to eIIPlasize that the
data are oo.ly cnde awroximationsi he would like to
recalculate them (letter, June 7, 1976).
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adequa~e or inadequa~e, were irriga~ed whea~, rice, and
corn (and even for ~hese crops ~here were some regional
exce¢ions) • sorghum, mille~, and food legumes
(pulses) ranked pa~icularly low.

Once one moves beyond ~e iden~ifica~ion of qross
imbalances, however, ~e fine ~uning of resource
alloca~ion among commodi~es may become a complex
matter, involving national goals and a wide ranqe of
technical, social, and economic factors.-

Chief Institu~ional Components

There are many components in the global
agricultural research sys~em, both wi~hin individual
nations and at the regional and international levels.
The major components are outlined in Fiqure 2. A more
comprehensive framework of ~he flow of resources is
presen~ed in Figure 3. Mos~ of the linkages in Figure
3 are ve~ical, but horizontal linkages between
coun~ries may be expected ~o develop.

Within ~he Developing Countries

As Table 3 indicates, mos~ of ~he funding for
agricul~ural research in the developing countries is a~

the public level and is for agricul~ural rather than
agricul~urally related groups. In mos~ cases, public
agricultural research is carried ou~ by or under ~he

auspices of the ministry or department of aqriculture.
In cer~ain cases, research on some crops, generally for
expo~, has been and is done by specialized and largely
au~onomous specialized research ins~itu~es. Only a
limi~ed amoun~ of research normally has beo3n done a~

~he colleges of agriculture.
The expor~ commodi~y research institu~es have long

been found in former colonies. Moseman (1970:57-59)
notes ~hat this was pa~icularly true of the former
Bri~ish colonies:

This pat~ern prevailed in pre-independen~

India and Pakistan with their cen~ral research
ins~itutes for jute, cot~on, sugarcane, and
~her crops, and in Africa where research
insti~u~es were set up to serve ~he broader
regional areas of West Africa concerned with
rubber, cocoa, and oil palm.

Due ~o ~his commodity orienta~ion, as Moseman pu~s

i~, "only limited a~ten~ion has been given to the
broad-scale adaptive research essential for
agricultural diversifica~ion and modernization (Moseman
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International agricultural Resource base institu-
research centers;re- tions, individuals in in-
gional units, networks dustrial nations

National and state agricultural research and
food production services in the developing countries

I Farmers

Source: Adapted from a diagram praparad by Lowell Hardin.

FIGURE 2 Generalized structure of international agricultural research for developing
nations.
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FIGURE 3 Detailed structure of international agricultural research for developing nations.
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1970:57)." over time, the sinqle crop focus has
lessened somewha~. More emphasis has been qiven ~o a
ranqe of food commodi~ies. And in some cases increased
a~~en~ion has been qiven ~o croppinq and farming
sys~ems.

As more qeneral aqricul~ural research on domestic
food commodi~ies began ~o receive a~~en~ion, i~ was
qenerally ~aken on by mini~ries or depa~men~s of
aqricu1~ure and suppo~ed by public funds. Of~en,

however, the reeearch was carried ou~ by several
differen~ aqencies within each mini~ry or depar~men~.

Mosher no~es tha~ as of 1970:

••• research is condu~ed by 10 differen~

bureaus in Ceylon, by 15 separa~e ins~i~u~es

manaqed by 5 differen~ dire~ora~es wi~hin ~he

Minis~y of Aqricul~ure in Indonesia, and by 9
differen~ aqencies wi~hin ~he Departmen~ of
Aqricul~ure and Na~ural Resources of ~he

Philippines (Mosher 1971).

SOme a~~empts have been made ~o reqroup and coordina~e

these "mul~iform" research programs; ~bese will be
discussed la~er.

While ~he above developments were ~kinq place,
aqricul~ural colleqes and universi~ies were es~ablisbed

in increasinq numbers. In many cases, ~hey bave more
personnel wi~h pos~qradua~e researcb ~raininq than do
~he researcb insti~utes in ~heir respec~ive coun~ries

(Mosher 1971:260). Ye~ ~he colleqes are usually under
~he adminis~ra~ion of the minis~ry or depa~en~ of
educa~ion;. they have few if any funds for aqricul~ural

research.
Banqladesh is a case in poin~. AID helped the

Mini~ry of Educa~ion es~ablish ~he Banqladesh
Aqricul~ural Universi~y (BAU). I~ is a maqnificen~

facili~y wi~h more ~han 70 Ph.D.s on i~s s~aff and
abou~ 150 qradua~e s~uden~s. BAU has a 600-acre field
s~ation and associa~ed labora~ories. Ye~ in fiscal
year 1973, only abou~ 5 percen~ of ~he university's
budqe~ was allocated for research, mainly in suppo~ of
master of science theses. The Banqladesh qovermnent
has made a policy decision that aqricultural research
should be firmly in ~he Minis~ry of Aqriculture, while
the Minis~y of Educa~ion runs BAU as an educational
insti~u~ion.7

There is. ~o our knowledqe, at least one
siqnifican~ excep~ion to ~his pa~~ern. Ahmadu Bello
Universi~y was es~blished in 1962 in no~ern Niqeria
next to the lonq-es~ablished Ins~i~ute of AqricuI~ural

Research. The ins~i~u~e was made an in~eqral pa~ of
~he universi~y. Moreover, ~he institu~e contains a
sizable extension-research unit and provides ~raininq
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for extension workers in nor~hern Nigeria. The
Ins~itu~e has generally been considered qui~e

successful and may indeed be a proto~ype for other
developing na~ions.

A differen~ organiza~ional pa~~ern currently being
utilized in Brazil is ~he public corpora~ion. The
Brazilian Public Corpora~ion for Agricul~ural Research
(EMBRAPA) has replaced ~e National Departmen~ of
Agricultural Research in ~e Ministry of Agriculture in
1974. Emphasis is placed on applied research (Pastore
and Alves 1977:394-403).

Regional organiza~ions

Regional agricultural research a~ivi~ies take many
forms. compared wi~h national programs, ~hey may work
on problems of a more complex or a~ least of a
multinational nature. Still, they are likely to retain
an operational-technological orientation and do not get
far into purely scientific research. Where the
countries involved are small, regional programs may
partly replace national programs and thus will have a
rela~ively operational orientation.

Africa. The French government has sponsored an
extensive research program in its former colonies in
Africa ~hrough two organizations: the Office de la
Recherche scientifique et Technique d'Outre-Mer
(ORSTOM), and the Groupement d'Etudes e~ de Recherches
Pour la Developpement de l'Agronomie Tropical (GERDAT)
(see Appendix A). ORSTOM emphasizes basic research in
several areas, one of which is agricul~ure; it has
cen~ral stations in ~ree African nations and 20
research centers (NRC 1974:172). GERDAT is wholly
oriented to applied research in agriculture; it has
eight commodity research ins~itutes with headquarters
in France and a network of about 50 stations,
principally in Africa. Rice research, for example, is
carried out by the Institut de Recherches Agronomiques
Tropicals et des Cultures Vivrieres (IRAT); this group
has two regional centers and several secondary
stations. Rice research in We~ Africa also is
coordinated by ~he West African Rice Development
Association, a group that is partially sponsored by ~e

Consultative Group on International AgriCUltural
Research.

Regional research in three east African nations
(Renya, Uganda, and Tanzania), partly funded by the
United Ringdom, is carried out by the East African
Agriculture and Fores~ry Research Organization (EAAFRO)
and ~he East African veterinary Research Organization
(EAVRO). EAAFRO is responsible for undertaking
research on problems that: (1) are common ~o a~ least
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two of the three countries and that can be investigated
mos't efficiently and economically by a central research
organization; (2) require longer term investigations or
more intensive study 'than can be undertaken by national
departments; and (3) require highly specialized and
expensive equipment or the services of similar
specialists. Hence EAAFRO is not concerned with purely
local problems unless specifically invited to
investigate them by a member government ("Agricultural
Research--Tanzania," Appendix B, unpublished report,
AID, 1975). The scientific, Technical and Research
commission of the organization of African unity
(OAU/STRC) also has taken on two research programs; one
of'these projects is supported by AID (NRC 1974:48-51,
169-173) •

PAO, under United Nations Development Programme
(UNDP) funding, established a one-person regional wheat
and barley program in the Near East and Nor'th Africa in
1962. The project proved quite successful and by 1975
had been expanded to a regional field food crop project
with a manager and seven specialists. It includes 22
countries (FAO 1975a:1,4).

Latin America. The Inter-American Ins'titute for
Agricultural sciences (IICA), established with central
headquarters at Turrialba, Costa Rica in 1943, was
among the first research centers organized to assist
countries of a region with general agricultural
development. It was to concentrate on tropical and
subtropical agriculture in Latin America. The ini'tial
facilities and equipment were provided by the u.s.
government. OVer the years, IICA diversified into
other research activities and in 1973 Turrialba was
made an autonomous institution. It wa s renamed the
Tropical Agricultural Research and Training center
(Centro Agronomico Tropical de Investigacion y
Ensenanza, CATIE). CATIE was subsequently made an
Associate Program of IICA and receives substantial
funding from IICA. It now concentrates primarily on
central America and 'the Caribbean. Emphasis is placed
on three areas: dairy and beef, food cropping systems,
and forestry (Moseman 1970:90; J. Porter 1976,
unpUblished data, Agricultural History Branch, Economic
Research Service, USDA; Inter-American Institu~e of
Agricultural sciences 1975:79-80).

Asia. In Asia, a Sou'theast Asian Regional center
for Graduate study and Research in Agriculture (SEARCA)
operates under the auspices of the sou'theast Asian
Ministers of Education organization. It is located at
the University of 'the Philippines and has recently
sponsored several workshops on agricultural research
management in Asia (SEARCA 1974, 1975, 1976). The
East-west Center at 'the university of Hawaii also has
several research activities that are regionally
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oriented.

International organizations

One of the most striking changes in global
agricultural research organization in recent years has
been the emergence of international agricultural
research institutions or centers for food crops. These
organizations stress interdisciplinary team approaches
to practical problems. This movement was based on the
Rockefeller Foundation's work with wheat and corn in
Mexico in the early 1940s. The first international
center was the International Rice Research Institute
(IRRI) which was formally organized by the Ford and
Rockefeller Foundations in 1960 and which was opened in
1962. It was followed by the establishment of an
International Center for Corn and Whea-t Improvement in
Mexico in 1963; this group was subsequently reorganized
to form the International Maize and Wheat Improvement
center (CIMMYT) in 1966.

These institutions were followed by two others,
also established by the two foundations: the
International Institute for Tropical Agriculture (IITA)
in Nigeria, and the International center for Tropical
Agriculture (CIAT), colombia. Both were initiated in
1967 but because of the civil war in Nigeria, IITA did
not really get underway until 1969.

The financial burdens posed by the costs of these
centers led to a series of meetings with prospective
donors in Be1lagio, Italy, which resulted in the
establishment of the Consultative Group on
International Agricultural Research in 1971. The
United States, through the Agency for Interna-tional
Development, was a charter member. CGIAR was sponsored
by the World Bank, UNDP, and FAO. Initially, 15 donor
members provided funding of $20 million for 1972. In
addition to the four centers already mentioned, two
others were added: the International Potato Center
(CIP) in Peru and the International Crops Research
Institute for the Semi-Arid Tropics (ICRISAT) in India.

In subsequent years, three other centers were added
to -the CGIAR family, two of which are at an advanced
stage of development--the International Livestock
Center for Africa (ILeA), Ethiopia, and the
International Laboratory for Research on Animal
Diseases (ILRAD), Kenya--and one of which is in the
early stages--the International centre for Agricultural
Research in the Dry Areas (ICARDA) in Lebanon, Syria,
and Iran. Two other programs also have been included:
the west Africa Rice Development Association (WARDA),
headquartered in Liberia (partial support), and the
International Board for Plant Genetic Resources

-59-



(IBPGR), headquartered wit.h FAO in Rome (CGIAR 1976a).
The CGIAR budget. for these cent.ers and programs has

increased sharply t.hrough 1976 (Figure ~). Tot.al
funding in 1977 is est.imat.ed t.o be about. $79 million.
For 1976, t.here were 26 donors t.o CGIAR activit.ies:
three int.ernational organizat.ions, one regional
development. bank, 18 nat.ions, three American
foundat.ions, and one Canadian "foundat.ion." Among the
18 nat.ions are three developing count.ries: Nigeria,
Iran, and Saudi Arabia. Nearly all t.he west.ern high
income countries part.icipat.e, but as yet. no Communist.
nations have indicated an int.erest. in joining.

CGIAR act.ivit.ies encompass most. of the
int.ernational agricultural research act.ivit.y. Some
activit.ies not included are t.he Asian Veget.able
Research and Development. cent.er (AVRDC) in Taiwan, the
Int.ernat.ional Fertilizer Development cent.er (IFDC) in
Alabama, and the International Food Policy Research
Instit.ut.e (IFPRI) in washington, D.C. The Agricult.ural
Development. council also conducts and sponsors economic
and social research, primarily in east and south Asia.

Most. CGIAR and other activit.ies are clearly
internat.ional in scope while others are more regional.
In some cases, one int.ernat.ional cent.er will act as a
relay st.at.ion for the product.s of another internat.ional
center.

Food and nut.rit.ion research may at. times be
undertaken as part. of the t.ot.al program at. many
internat.ional scientific orqanizations. No attempt is
made to discuss all such organizat.ions, but. one that.
has an important. specific agricult.ural component. is the
Int.ernat.ional Inst.itute for Applied syst.ems Analysis
(IIASA) in Austria. This is a broad scient.ific unit.
concent.rat.ing on world models and sponsored by several
nat.ional academies of sciences including those of the
Unit.ed States and U.S.S.R. The Unit.ed St.ates should
cont.inue to cooperate with IIASA in food and nutrition
research.

Within High-income Count.ries

High-income countries have and can make significant
technical contributions t.o agricult.ural research for
the developing nat.ions. For decades t.he high-income
count.ries have provided agricult.ural scientist.s for the
developing nat.ions, eit.her through loan of their own
scient.ists or through t.raining of student.s from
developing count.ries. Many of their research findings
have been applied in the developing nations.

For years the former colonial powers, especially
t.he United Kingdom and France, were particularly active
in this area. A t.radit.ion of foreign service in
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agricul~ure vas established (Masefield 1972). TO some
exten~. research funding and facili~ies were provided
by ~he colonial power for the developing country. It
vas reported in 1968. for instance. tha~ in the United
Xingdom a number of specialized organizations were
maintained by the Ministry of OVerseas Development:
the Anti-LOcust Research Centre. the Tropical Products
Ins~itu~e•• the Tropical Stored Products Centre. and
the Tropical Pesticides Research Unit. In France. as
noted previously. two organizations provide research
assi~ance. ORSTOM and GERDAT. B~h organiza~ions also
contract with French universities or private research
organizations. Japan established a Tropical
Agricultural Research center in 1970 (see Appendix B).

The Uni~ed States has not followed a similar
pattern. (Details on U.S. contributions are provided
in a later section.) suffice it ~o say here that USDA
did help es~ablish several cooperative aqricultural
experiment stations or missions in La~in America
(including Turrialba) before and during World War II.
Following the war considerable ~aining in agriculture
was provided at American colleges and universities. but
no special research institutions for developing country
agriculture were e~ablished in the United States.
ouring the 1960s and 1970s. however. numerous contracts
were made with American colleges and universities for
research work on matters rela~ing to the agriculture of
the developing countries. some for building
institutions.- One exception to this contract pattern
came in 1975 with the establishment of the
International Fertilizer Development Center in Alabama
in 1975.

Title XII of the ~reign Assistance Act of 1961. as
amended. ~o be discussed in grea~er detail in a later
section. is specifically devoted to agricultural
research and the role that American research
institutions might play. With its passage the United
states appears to be more firmly in a position to carry
out research for developing country needs.

Research Networks

The individual components of the global
agricul~ural research system relating ~o agriculture in
the developing countries have four major insti~u~ional

uni~s: developing coun~ries. regional organizations.
international ins~itu~es. and high-income coun~ries.

Linkages are maintained among scien~is~s and among
insti~utions. These linkages may be informal or formal
in nature. Informal contac~s are those tha~ scien~ists

generally maintain among themselves. Many agricul~ural

scientis~s have been ~o the same gradua~e schools in
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the United States or Europe, and in most cases the
total number of scientists is usually not great.

More formal networks may exist among scientists in
a given scientific field lo or among those working on a
similar commodity or problem area within agriculture.
The sorghum network is depicted in Figure 5. Networks
also can be factor oriented or problem oriented, either
in the technical or socioeconomic fields.

Even the more formal networks are seldom highly
structured in terms of official organization. one or
more institutions usually serve as a nerve center.
Institutions attain that status by their central
position, their excellence, and mobilized research
power. Nerve centers provide scientific leadership, a
systematic exchange of information, training and
advisory services, or other coordinating or supporting
~ervices for the network. They often are located
initially in a high-income country or international
institute. For many problems, the best of the
developing country research institutions could begin to
play this role, at least on a local basiS. 11

Research networks are based on the concept that
national, regional, and international agricultural
research programs are usually complementary or
synergistic. The existence of a network can lead to a
more efficient allocation of resources, both by
reducing duplication and by providing an opportunity
for an appropriate division of labor within and between
echelons. This is particularly valuable for the
developing countries.

Since research networks represent an extension of
the informal network that tends to spring up among
scientists, they are not difficult or expensive to
establish or maintain. Networks often can exist
without many of the usual bureaucratic trappings found
in more traditional organizational structures, although
they do require some type of nerve center.

Due to their nature, it is often difficult to
demonstrate the existence of networks in other than
diagrammatic form or to demonstrate their effectiveness
since the results show up in the programs of the
individual members. Still, research networks represent
an important but somewhat nebulous link in the global
agricultural research organization.

DEFICIENCIES IN THE PRESENT SYSTEM'

While the global agricultural research system has
developed substantially over the past decade, the list
of constraints and deficiencies that remain is long.
The list involves all five elements of the system: the
developing countries, regional organizations,
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international institutes, the high-income countries,
and research networks.

Na~ional Systems in the oeveloping Countries

Perhaps the greatest deficiencies in the developing
countries lie in their national public research
systems. Most of these systems began late and have had
very limited resources. The natural consequence of
this neglect is that too little research is underway
and a portion of that is likely to be of low quality,
inappropriate, or less than useful: important crops
such as cassava and groundnuts may be neglected (Table
4). Important areas such as storage, processing, and
marketing may be overlooked (PSAC 1967:Vol. II, 596,
617). Fortunately, the conditions underlying such
problems may be corrected or ameliorated.

OVerall Problems

one of the most striking characteristics of
agricultural research systems in the developing
countries is how they differ in their degree of
development. The Technical Advisory Committee (TAC) of
CGIAR has noted that:

••• national capacity in the developing
countries ranged from the highly sophisticated
(e.g. India) to those at the other end of the
SPectrum (e.g. some Central American and
African countries) where national agricultural
research efforts were almost non-existent
(CGIAR, TAC 1975b:30).

There is, moreover, often a wide range in the
development of research organizations within a given
country.

These variations are partly historical and partly
the result of national policy. Some nations have given
higher priority to agricultural research than others.
This higher priority may result from the seriousness of
the food problem in the past, the availability of food
aid or imports and the ability to pay for them, and the
degree to which other agriCUltural needs are more
binding.

Because of these variations, it is difficult to
generalize about organizational problems of research.
Each country is, to a certain extent, a special case.
But a few common problems tend to be present.

Resources. Agricultural research in lower income
developing nations, as we noted in Tables 1 to 3, has
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not been well funded by mort standards. Thus both the
physical and human resourc~s available for research
have been limited.

In terms of physical resources, the WOrld Food
Conference in 191~ noted that:

Poor physical facili~ies inhibi~ both output
and reliability of research in many developing
countries. While there are usually a
considerable number of -farms" variously
labelled as experimen~ S'tations, seed farms,
livestock breeding farms, these tend to be of
inadequate size, the experimental fields have
not been laid out to minimize soil
variability, water supplies are uncertain,
laboratories and offices are inadequate, field
machines and laboratory equipment are
deficient, and transport is limited (FAO
191~b:81).

There is also a severe sho~age of trained
scientis~s in most developing countries. Those
available may have received less academic training, and
some of that to a lower standard, than in the high
income countries. Moreover, many of the trained
scientists may no~ be in a position to do important
research; they may be located at a college or
university where little emphasis is given to research,
or they may be drafted into government administrative
service. In some nations, there may be more Ph.D.s a~

agricultural colleges not doing research than there are
elsewhere in the government research struc~ure. In the
case of the Ministries of Agriculture in several Asian
nations a few years ago, there were fewer than five
Ph.D. and 10 M.S. degree-level scientists in the entire
organization (FAO 1974b:87).

Similarly, many research stations have few ~rained

workers. FAO studies have shown that in the developing
world as a whole, 10 percent of the research institutes
have fewer than 10 trained research workers and in most
regions between 40 to 60 percent of the insti~utes have
fewer than five trained workers (Near East, ~O percent;
Asia and La~in America, 50 percent; and Africa, ~o

percent) (FAO 191~b: 81; CGIAR, TAC 1975a: 2).
Clearly human resources of this scale are not

sufficient to make breakthroughs in agricultural
technology. Hence in the few instances where
facilities are adequate, it is often difficult to
obtain adequate staffing. Good facilities may remain
empty. ~her, adequa~e operational funds may not be
provided even when staff and facilities are available.

Planning and Organization. Wha~ lit~le ~here is in
the way of agricultural research resources may n~ be

-66-



put to the best use because of inadequate planning and
organization.

Research may not reflect national needs and
priorities, largely because of poor communication and
understanding between planners, ministerial officials,
and research directors. The machinery for review and
appraisal of the validity of research programs to
changing national goals also may be inadequate (CGIAR,
TAC 1975a:2).

A key difficulty to improved planning is the lack
of an effective linkage between planners, scientists,
and users. Regarding science in general in the
developing countries:

There is no tradition of purposeful research,
mainly because there are no external users
around to convey their needs and wants to the
scientists, and there is no established
culture of such links between the academic and
the practical (Moravcsik and Ziman 1975:711).

This situation may not be as severe in agriculture as
in other areas, but the developing and high-income
countries differ in this respect. In most high-income
countries, farmers are well organized and make their
research wants and needs well known; in the developing
countries farmers express their needs less clearly_
Without knowledge of the existing methods of
agriculture, it is difficult for the urban-based
planner or the laboratory scientist to do much
effective planning.

Thorough planning of research goals can be undone
by poor organization. Research may not interest those
in the upper echelons of government or it may be headed
by political appointees with little if any experience
in agriculture. (This is a problem in the high-income
countries as well.) Despite limited resources, there
may be a tremendous fragmentation of institutions and
responsibilities between various ministries,
departments, and semiautonomous agencies. This
fragmentation and the small size of many research
institutes result in the dissipation of resources and a
lack of interdisciplinary effort, and emphasize the
personnel constraint (CGIAR, TAC 1975a:2).

conditions of Employment. The conditions of
service in public agriCUltural research in many
developing countries are not very attractive. Good
scientists usually can find better facilities and
better pay in private industry or in another country.
some may find greater opportunities elsewhere in the
government. As Wellhausen (1976) recently stated about
the National Institute of Agricultural Research in
Mexico:
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Owing to low salaries and the lack of career
opPOrtunities, Mexico's most compeunt
agricultural research workers began to become
widely dispersed in administrative positions
and more remunerative activities••••

The same story has been repeated many times in other
nations, including the high-income ones. A sense of
dedication is necessary to stay and work in
agricultural research in many developing countries.

It is not sufficient, however, to provide improved
facilities and higher pay. An incentive system must
exist to reward useful research. As Ruttan has
written:

'!he low productivity of agricultural
scientists in many developing countries is due
to the fact that many societies have not yet
succeeded in developing incentives that lead
to the focus of scientific effort on the
significant problems of domestic agriculture.
Onder such conditions scientific skills
atrophy or are directed to the reward systems
of the international scientific community (V.
Ruttan 1976, unpublished article, "Technical
Change and the Amplification of Agriculture's
capacity to Produce," AgriCUltural Development
council).

An incentive system also may be necessary to encourage
interdisciplinary team research if complex applied
problems are to be solved (an approach that has been
used to particularly good advantage by the
international institutes).

The administrative climate can facilitate rather
than restrain research in part by providing a certain
amount of fre~dom and flexibility:

A constant topic of complaint among scientists
from all developing countries is the
administrative climate in which they must do
their work. The standard pejorative term is
"bureaucracy"--by which is meant a whole
complex of time wasting, irrational and rigid
procedures, accentuated by a hierarchial and
authoritarian decision-making apparatus, that
hinder the simple spontaneous initiative,
demanded in active research (Moravcsik and
Ziman 1975:708).

These problems are, of course, found in all societies
but may be particularly serious in the developing
countries.
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~n addition, the experiment station's
infrastructure must function properly: the researcher
must be given adequate assistance, both at the
laboratory and field level. There may be a greater
need for trained technicians than for scientists with
Ph.D.s. At the least, land should be plowed properly,
planting must be done accurately, and irrigations must
be made on schedule. Moreover, the infrastructure must
be able to support such seemingly small but key
activities as foreign scie~tific periodicals and travel
both within and outside of the country.

~n all the thinking and talk about agricultural
research organization, there has been too little
attention given to the questions of how to attract good
researchers into public agricultural research, how to
motivate them, what rewards and incentives they need,
how much individual freedom is required, and other such
personal matters. These issues will not be solved by a
good organization chart. They require a human touch
and often that is lacking. A productive agricultural
research worker should be treated as the valuable
resource that he or she is.

Liaison/OUtreach. The poor linkages between the
research institute and the farm level often are noted.
However, the reverse, the lack of use of available
research, is also a serious gap. ~n theory this two
way linkage is provided by an extension service. ~n

reality it occurs too infrequently, despite large
expenditures for extension. But it shOUld be said that
effective extension work is much more difficult in a
society of many small farmers than in one of a few
large-scale farms.

something must be done to improve the two-way flow
of information. Many extension techniques have been
tried. Some, such as crop production campaigns and
increased farm demonstrations, have had reasonably good
success·. others have not. The fault may not be
entirely with the extension service; it also may
reflect the location of the research work and the
nature of the research product. Greater use of branch
p-xperiment stations and more research designed with the
recipient in mind could alleviate the situation (CG~AR,

TAC 1975a: 2) • lZ

More than just extension/outreach is involved in
the adoption of new technologies. There must be an
economic and social infrastructure as well as
appropriate policies. These are of enormOus importance
in a given setting and often must be developed along
with research. But a detailed discussion of them is
beyond the scope of this report.
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Mul~icoun~ry Problems

Perhaps all of ~he general problems no~ed above can
be found on a mul~icoun~ry basis. some are more
localized and share poli~ical or geographic
chara~eris~ics.

One mul~icoun~ry problem has already been
men~ioned: ~he influence of colonialism in Asia and
Africa. The colonial research sys~ems emphasized crop
specific research. Where ~is emphasis con~inues in
rela~ively au~onomous ins~i~u~es, it may lead ~o

difficul~ies in coordina~ing national research
programs, and neglect of work on cropping and farming
systems and/or other areas such as soils, water,
nu~rition, and non~echnical constraints. The neglec~

of work on systems can be importan~ where ~he need is
~o increase ou~pu~ of all crops per unit of land per
year rather than jus~ ~o maximize yields of an
individual crop. On ~he o~her hand, crop or farming
systems work can be difficult and may be more loca~ion

specific.
As Moseman (1970:57) no~ed, ~he research capaci~y

of many excolonies deteriorated when expatriate
scien~is~s depar~ed and their replacemen~s were less
experienced and/or inadequa~ely trained. The Congo
(Zaire) is a particular case in poin~. Belgian aid to
agricul~ural research ~raditionally concen~ra~ed on the
Institu~ Na~ional pour l'E~ude Agronomique en Afrique
Centrale (INEAC).I3 Following independence in 1960,
Belgian suppo~ was no~ exactly welcome and most of the
expatria~e staff left. The new government had neither
the ~rained agriCUltural scientists nor the financial
resources ~o mai~ain the system a~ its former level.
It is yet to recover. On the other hand, some
countries, pa~icularly France, seem to have main~ained

close ~ies wi~h former research stations.
Language has been a problem in some regions.

English is the most widely used language among
agricul~ural scientis~s. Many U.S. agricultural
scien~ists have learned spanish and ~o some exten~

Po~uguese. Bu~ few American agricul~urists are a~

home wi~h French, which is a pa~icular problem in
Africa (University of Minnesota 1974-75:3-4). French
speaking agriculturists of~en do no~ know English.
Thus language restrains scientific exchange be~ween

these two groups.

In~ernatioDal support for Agricultural Research
in ~he Developing Countries

It is difficult ~o ob~ain meaningful information on
the suppo~ provided by the high-income coun~ries for
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agricul~ural sys~ems in the developing coun~ries.

Boyce and Evenson (1975:51, 53, 62-63) sugges~ ~ha~

in~erna~ional funding (principally from France, the
uni~ed Kingdom, and ~he Oni~ed S~a~es) of na~ional

research sys~ems in the low-income coun~ries increased
from S55 million in 1959 ~o S80-100 million in 1965 and
~hen dropped to S60-70 million by 1971. 14 They propose
~ha~ ~he decline in funding of na~ional systems after
1968 was pa~ially due to ~he diversion of funds ~o the
in~erna~ional insti~utes. We doub~ this. Ra~her, it
is likely ~hat ~he decline in funding of na~ional

programs was a largely independent event.
It has been sugges~ed that some donors were

frustrated in their at~empts to s~reng~hen national
research sys~ems in ~he 1960s. A TAC document (CGIAR,
~C 1975a:1) refers ~o Wa feeling amongs~ some donors
~hat support for na~ional research programs was not a
pa~icularly profi~ble form of investment. w Another
TAC paper (CGIAR, TAC 1975b:30) also refers to
"frustra~ions experienced in a~~empts ~o stren~hen

national sys~ems in the las~ decade. w During the same
period, ~he in~ernational ins~itutes a~~ained more than
a fair degree of success wi~h wheat and rice.

Hence i~ would not be improbable ~hat increased
investmen~s in the interna~ional centers grew ou~ of
both frustra~ions wi~h na~ional programs and successes
with in~ernational research. The international results
in ~urn have highlighted the need for improved research
programs at the national level, and it appears that the
latter are now receiving increased support from both
the high-income coun~ries and interna~ional

organizations.
Within the United States the Rockefeller and Ford

Founda~ions have long been involved in agricultural
research activities in the developing countries.
similar actions were not given much at~ention in AID
until the late 1960s. Moseman (1971:8) no~es ~hat:

AS recen~ly as 1966••• i~ was mos~ difficult ~o

o~ain acceptance within USAID for suppo~ to
the In~ernational Rice Research Ins~itute for
cooperative adaptive research ~o improve rice
production in India, Pakistan, and other
countries where sho~ages of this food grain
were then reaching cri~ical proportions.

A few research efforts were funded as pa~ of the
overall agricul~ural college development programs in
the developing coun~ries. In 1969, AID began to
contribute to CIMMYT, and in 1970 to IRRI, IITA, and
CIAT. This support gradually increased. A number of
loans and grants for national agricultural sys~ems were
es~ablished in the early and mid-1970s. The evolu~ion
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and na~ure of u.s. suppor~ will be discussed in detail
la~er in ~his report.

France did n~ con~ribu'te 'to CGIAR un'til 1975 and
~hen offered only $130,000; by 1976 ~he figure had
increased only ~o $520,000. By comparison, France
con'tribu~ed major sums 'to agricul~ural research,
principally in Africa, through ORSTOM and GERDAT.1S
Hence it is highly doub~ful ~ha~ France's limited
par't.icipation in CGIAR significantly influenced i'ts
suppor~ of na~ional programs.

The Uni'ted Ringdom was a "char~er member" of CGIAR
in 1972 wi~h a contribu'tion of $630,000; by 1976 ~his

figure had grown to $3.24 million. We unders~and tha~

~e U.R. contribu~ion ~o CGIAR has not reduced i~s

contribu~ions 'to other programs, but we do no~have

firm evidence.
All in all, however, we suspect that ~he reac'tion

of ~e o~her donors has ~ended to be like that of the
United S~a'tes: the experience with ~he in'ternational
centers has led ~o increased or renewed interes't in
na'tional programs. Moreover, CGIAR funding comes from
a multila~eral pocke~ whereas ~he na~ional funding
comes from a bila~eral one.

Regional Systems

Regional agriculture sys~ems among the developing
countries, like their na'tional counterparts, are quite
varied in ~heir stage of developmen~. Usually the
major problem is inadequate funding. Where some
outside sources of financing have been available, ~he

regional systems have done well. Where they have
depended on full funding from local national
governmen~s, ~hey have generally experienced financial
difficulties. Moreover, using local funds for regional
programs may reduce resources available for ~he

national program; this, in ~urn, may reduce productive
in~erchange between the regional and national programs.
Ano~her problem is ~hat political pressures may
accompany na~ional funds.

Changing national political conditions as well as
agricul~ural research cons~ituencies influence the
effective life span of regional research organizations.
Technical and economic argumen~s for regional
associa~ions may find themselves unevenly balanced
against the pull of national sovereignty, in'ternational
economic and poli~ical associations, varied languages,
differing national political and social purposes, and
limited managemen't capabilities.

When, however, some budge~ and technical suppor't.
come from a more general regional organization or from
ou~side of the region, the influences of more local
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forces may be reduced. The west African Rice
Development Association appears to be quite successful
in this respect. Yet it still may be difficult to
secure even partial local funding, as CATI! and some
other regional groups have found.

In short, regional associations may be useful in
certain regions, yet it is quite difficult to sustain
them with local funds alone. perhaps their most
certain course is as a vehicle for handling outside
funding and technical assistance.

International Institutes

International agricul~ural research institutes,
while loca~ed in the developing countries, face
problems more typical of research organizations in the
high-income countries. They have been catalogued as
follows:

••• large mul~i-disciplinaryinstitutes are
costly to establish, expensive to run, and
hard to disengage from or to alter the course
of if they cease to be highly produc~ive.

There are also problems of si~e specifici~y of
the results, where research is centralized
largely at one location. This has led to
doub~s about continuing to add to their
number, and to a search for other
ins~itutional approaches ••• which are cheaper
or more flexible (CGIAR, TAC 1976:20 1.).

While the institutes are first-class organizations,
their current financial situation is shaky. It
consists almost entirely of annual funding provided
~hrouqh CGIAR. Insti~utes have no endowments and small
cash reserves. Thus if a major donor should experience
delays in receiving approval for its budget, as has
happened, the centers face some difficulty. But these
problems are minor compared to what would happen if a
major donor failed to make or sharply reduced its
contribution. CGIAR's total budget in 1977 was nearly
$79 million. While this figure is negligible in
comparison. say. to the cost of military hardware, it
comes out of generally strained foreign aid budgets,
and no one donor is in a position to cover a major
shortfall of another. The financial situation is
particularly precarious for one center, the Asian
Vegetable Research and Development center. which,
principally because of political problems arising from
its location in Taiwan, has not been given CGIAR
membership.
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Even if the budget situation were worked out there
are limits as to what international centers can do. To
date, for example, the international centers have
confined their efforts to food crops and animals,
principally those for domestic use. This means that
some important agricultural commodities have been
excluded, including sugarcane, coconuts, coffee,
grapes, chillies and spices, and cotton (Table 4). It
is possible that research on some dual-purpose food or
feed crops, such as coconuts, cotton (seed or oil), and
certain other oilseed crops, may eventually be
reconnended for funding. On the whole, however,
research on these crops will probably have to be done
largely at the regional or national levels.

Another question is to what extent should the
centers take up--beyond their participation in
networks--regional or national technical assistance and
outreach efforts. This is a complicated issue (in part
because some centers have both commodity and regional
functions) and is of real concern to the centers, TAC,
and CGIAR.

Individual centers, of course, have many other
problems. Some, such as identification of research
managers, are not unique. Others, such as delicate
relations with the host country, are more unusual.
Intercenter relationships about specific programs
sometimes create difficulties. Most of these issues
are minor and can be handled by the centers and the
CGIAR system. The overall problem in the future will
likely be a financ~al one. In this respect, the
international centers may share a problem with the
developing country national systems.

National Systems in the High-income Countries

The extent to which research institutions in the
high-income countries are involved in agricUltural
matters in the developing countries varies widely. In
some countries, such as the United Kingdom, there is a
long history of institutional involvement. In others,
such as the United States, individuals have long been
involved, but the interest of institutions is limited
largely to the last 25 years.

we do not know much about the experiences of other
high-income nations, but we are somewhat familiar with
the problems of research groups in the United states.
At first, their problems centered on a lack of
experienced personnel and difficulties in obtaining
institutional commitments for international activities.
As these matters were resolved the primary difficulti~3

turned out to be an increase in teaching duties and a
lack of support for research. Virtually no funding has
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been available for research activities aimed at
application in the countries except through foundations
and AID. The foundation funds for this kind of work
have become more limited. And the process of securing
an AID contract has been time-consuming and complex.
The total research program has not been large.

Research done in or by the high-income countries is
probably more basic in nature than that carried out in
~he developing countries. We do not know how much
basic research has been done in the high-income
countries because of the difficulty in assessing
research outside the usual agricultural research
system. At the public level, basic research has been
more difficult to eell to legislative bodies than
applied research. Still, the United States and other
high-income countries probably have fared better than
the developing countries in this matter.

Research Networks

The essential characteristics of a research network
are a willingness and an ability to work together on a
subject of common interest. For agricultural science
and technology, the willingness is usually there as the
goal of increasing food production usually transcends
national political boundaries.

But if the will to work together exists, the
ability to do so may be hamPered. The major problems
exist for scientists in the developing countries who
are handicapped by "poverty, by geographical distance
and by administrative barriers (Moravcsik and ziman
1975:173)." To some exter.t these problems can be
reduced by establishing joint research projects with
the developing countries on major problems. These
projects provide many points of interchange, though
some may be neglected from the point of view of the
scientist in the developing country.

To be more specific, FAO (1975b:19) has suggested
tha~ any successful network should include mechanisms
for: (1) establishing and executing a cooperative
program, (2) exchanging research information, (3)
exchanging research materials, (q) group training and
fellowships, (5) securing a multidisciplinary approach
for applying research results at the national level,
and (6) some kind of nerve center.

Most of these elements also are needed for an
effective research program. Thus the additional inputs
required may not be great. Still, additional funds may
be needed for the support of participating national
institutions as well as any central coordinating body.
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HOW TO IMPROVE THE RESEARCH SYSTEM

The variability of the global agricultural research
system makes it difficult to specify changes. Thus one
group may emphasize building more institutions while
others may want to strengthen particular research
areas. There is some agreement. however. on improving
developing country programs and on featuring an
interdisciplinary and systems approach to the problems
of increasing food production.

National Systems in the Developing Countries

National systems in the developing countries may be
considered the weak link in the global research system.
They playa critical part in adapting to local
conditions the results of research undertaken
internationally. regionally. and in the developing
countries. Evenson and Kislev (1975:77) have noted
that little outside knowledge is borrowed unless
indigenous research is also underway. No matter how
significant the outside efforts. "the great bulk of the
research on developing countries' agricultural problems
must be carried out in the developing countries through
their own institutions (FAO 197qb:92)."

The charge is not an easy one. As stated in a
recent TAC document (CGIAR. TAC 1975a:1):

••• building research capacity in the
developing countries has been found to be a
slow. difficult. and complex task. The number
of countries involved. and the overall
financial magnitudes also make it a complex
one in terms of logistics and donor support.

A prerequisite to any strengthening is to:

••• obtain from national leaders some formal
recognition of the vital need for a sustained
flow of adapted new technology for food
production and overall development and some
serious commitment to providing the required
research facilities on a more ample scale than
hitherto. This in turn requires a special
effort by those in charge of research to
acquaint the government leadership with the
kinds of research most critical to national
development and the types of organizations and
facilities required to undertake it (FAO
197qb:12).
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Outside donors can be helpful at some stages of the
process, but ultimately the national government IllUst
build most of the facilities, provide the annual
operating budget, and recruit and employ scientists.
While outside groups alone cannot accomplish such
actions, they can help provide financial and technical
assistance and improve analysis, planning,
organization, and management as well.

Improving Analysis and Planning

Virtually every agricultural research system has
limited resources--both human and capital--which must
be allocated carefully. This requires analyzing
current and potential problems and establishing
priorities.' .,

Priorities and timing are particularly important.
Some developing countries try to cover all crops and
all major disciplines:

This misallocation of scarce resources
prevents sufficient attention being focused on
anyone single problem, so that none are
solved. To select a few issues and
concentrate resources upon them may involve
taking invidious decisions, but it will be in
the national interest. Most of the items
should be problems of immediate urgency, but
the decision-makers must also look ahead and,
anticipating the nation's needs in 5 to 10
years time, must initiate now the programs
slow-maturing in character whose results will
be demanded then (FAO 1974b:94).

Perhaps the job would be less difficult if it were
possible to concentrate first on the important domestic
food commodities where the chance of success is
relatively great. A demonstration of the potential of
modern science and a high return relative to cost would
help persuade the more skeptical observers.

The difficulty with this approach is that it may
lead to a neglect of other types of research. Hence
early attention should be given to a more comprehensive
agricultural research system. The country might
sponsor interdisciplinary teams of scientists working
on major problems in the major ecological areas.

A few research systems in the developing countries
are well established in this regard. Still they may
experience difficulty analyzing problems and planning
research for effective solutions. Such quests require
an interdisciplinary staff for analysis and planning
that is relatively free of day-to-day operations.
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Improving Organization Within the Government

Where and how should the agricultural research
organiza~ion be placed within the national government
of a developing country?

An initial step might be to establish an internal
organization that links na~ional planners, ministries
for agricultural development, research directors,
universities, and the private sector. One way to do
this is to create a na~ional agricultural research
council (affiliated with a na~ional science council
where it exists). In addition ~o providing
coordination, this group may work toward formula~ing an
overall agricultural research policy. Further, it may
s~imulate a multidisciplinary and systems-oriented
approach to research. Its secretariat migh~ develop
ties with external assisunce agencies.

Under the research council, a national agriCUltural
research institute migh~ be formed to relate public
agricultural research in the physical, biological, and
social sciences. The institute would develop research
programs according to the policies of the council. The
institute would, further, have pUblic funding to
conduct research in its own facilities or in other
institutions on a grant or contract basis. The
institute would likely be distinct from the Ministry of
Agriculture, although it could be housed and supported
there. l •

While a separate institute might be questioned, it
could be desirable where a ministry research program is
weak and/or where autonomous or semiautonomous research
institutes are supported by public funds. And there
might be a place for an insti~ute where the ministry
changes frequently, is highly politicized, or where
emplOYment conditions are unattractive for scientists.

~he degree of autonomy for such an institute is
debatable. To be sure, au~onomy tends to free research
from some bureaucratic constraints. On the other hand,
if research is to be disseminated and implemented,
close links with government and other organizations are
needed. And autonomy may accent rivalry rather than
cooperation.

-It should be possible eventually to obtain bet~er
answers to these questions. Research councils and
institutes have recently been formed in some developing
countries under several administrative arrangements.
At least four countries--Ethiopia, Egypt, India, and
Malaysia--have established central research institutes.
The Philippines has organized a council of Agricultural
Research.

An AgriCUltural Research Council began in
Bangladesh in May 1974 to coordinate research
activities and resources. I ' While it had initial
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authority over crops for which the Ministry of
Agriculture was responsible (excluding jute, sugarcane,
livestock, and fisheries), it is expected to assume
eventually the leadership role for all agricultural
research activities. The council has an International
staff Support and Coordination Cell, which is a channel
for AID funding and also for contact with the
international centers. Further, the council will
provide some funds to such groups as the Bangladesh
Agricultural University ("Bangladesh Agricultural
Research Project Paper,- unpublished report, AID,
1975) •

While there is no single model that fits all
pUrPOses, it would seem that some form of a general
coordinating body would be a useful addition to many
national systems. More information is needed on the
outcome of these central bodies in the countries in
which they have been tried. The public research
cOrPOration, currently being tried in Brazil, also
merits special study.

Improving Organization and Management
Within the Research system

What is the correct degree of centralization vs.
the degree of decentralizaion? Ideally it might be
desirable to have the following balance (Moseman
1910: 102) :

a strong national center for background research
and for leadership for national and regional
projects;
regional centers for adaptive research and
specialized attention to the agricultural
requirements of the rna jor cropping regions of the
country;
localized research and/or verification stations
designed to fit innovations to specific soil and
climate conditions.

It is difficult to get the proper mix between these
elements, especially with limited resources. In
addition, there is the question of how much autonomy
the regional station should have with respect to the
national stations--how free it should be to work on
local problems. zo

overcentralization may isolate researchers from
producers and consumers. A regional approach implies
some degree of autonomy, but excessive decentralization
can lead to scientific isolation, lack of incentives,
fewer skills, and resulting inefficiency (FAO
1915b: 13) •
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An~her question is how much freedom is to be
provided the research worker. As Mosher (1971:263)
states:

••• it is important to find an effective
balance between research on problems
considered by many national planners or
research administrators to be of high national
priority, and projects that may be recognized
as important--with high future payoff
potential--by individual researchers, even
though the latter projects do not at the
moment rate high in national priorities.

The matter also is related to the degree of
emphasis to be given to multidisciplinary team efforts.
The team approach has been emphasized in the
international centers and is finding favor elsewhere as
a way of concentrating scientific talent on important
problems. While this approach is promising, it
undoubtedly has certain requirements for success that
may not be present in every country program. These
requirements need to be more thoroughly studied.

It should be kept in mind that n~ all scientists
adapt well to a group or a team approach (Brown et ale
1975:28). The best members of the agricultural science
community are likely to be very few in number,
individualistic, and well trained.

[Their] attack on the problems of nature
cannot be commanded like the advance of a
batallion of infantry. Only careful personal
attention to their aspirations, needs and
capabilities can really help them or direct
their energies in the right directions. The
cost of such attention is much higher in
professional scientific grasp and human
understanding than it is in dollars and cents
(Moravcsik and Ziman 1975:722-123).

The number of research managers who can effectively
carry out such a task is limited in any society; this
is especially likely in developing countries.
oeveloping such managers remains a major challenge.

Role of Coordinated National
Research and Action Programs

National programs that emphasize specific
commodities have been carried out ~h at the research
and action levels in the developing countries. Both
are promising vehicles for relating institutional
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components and for developing and adopting new
techno1oqies. In certain aspects, they are similar to
research networks.

Coordinated, multidisciplinary, problem-oriented
research projects to improve food crop production were
first tried in the United states and Japan in the mid
1920s. perhaps the first comparable program in a
developing country was established by the Rockefeller
Foundation in India in 1957. It concentrated on maize,
sorghum, and millet. Similar programs were
subsequently developed for wheat and rice. al A proqram
also was developed in India in 1966, with American
help, to provide a team of scientists to assist state
directors of agriculture in establishing closer links
with institutes (including agricultural universities)
and agricultural extension services (Scoville 1975:97-
115) •

successfully coordinated projects normally require
a full-time director; a well-equipPed, wel1~staffed

headquarters; and research facilities in the principal
regions. Where both personnel and facilities must be
developed, a period of 8 to 10 years is usually
necessary before an effective project will result
(Moseman 1977:367-380).

There are other considerations. one concerns the
extent to which such programs may restrain the freedom
of the individual researchers. Moreover, such programs
have tended to relate to commodities rather than to
functional approaches. Still, in larger countries with
many research institutions at various levels and
locations, coordinated national projects may be an
effective way to manage.

commodity action proqrams are a somewhat different
matter. They represent a combination of applied
research with a modified delivery system providing such
inputs as credit and farm chemicals. Examples include
some of the early wheat and rice proqrams utilizing
high yielding varieties in countries such as Turkey and
the Philippines, the Bimas proqram in Indonesia, and
the Masagana 99 project for rice in the Philippines. u
The results of the wheat and rice action proqrams
appear to be favorable as long as the government of a
developing country is committed to them. But when
governments or key individuals change, those programs
may decline.

On balance, where a clearly defined objective must
be attained in a short period, and where resources are
available, campaigns are a promising technique. They
also may have an effect on institutional capacity in
the long run.
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External Assistance

Certain problems faced by research systems in the
developing countries, despite their importance, are
matters of internal policy and really can only be
handled by the developing country (for example
salaries, incentives, and employment conditions).
There are, however, areas in which erternal assistance
may help. FAO (1975b:11) has suggested six:

identifying major priority areas in which research
is needed to remove bottlenecks to development;
providing technical assistance to national
institutions in planning, organization, and
institution building, and where necessary helping
to establish and operate research institutions
until national staff can take over;
building national research capabilities through
education and training;
upgrading scientific and technical knowledge
through consultation, informa~ion exchange,
documentation and bibliographic services, and
PUblications;
helping to establish and operate appropriate
cooperative research activities or research
projects related to identified regional or national
priorities;
integrating research more closely with development
institutions and services at the farm end.

Assistance in actually doing research also might be
added.

Two other areas deserve attention: trained
individuals and funding. An official of the World Bank
has observed that people and not money represent the
major constraint in helping countries strengthen their
research capabilities. A trained staff must be
available and governments must be willing to support
further staff training and to accept expatriate
assistance while the staff development program is in
progress. Z3

There are situations in which outside funding can
be significant. OUtside donors can provide, through
grants or loans, a substantial part of the capital
needed to establish a new research center or to improve
an existing one. The actual use of the funds may range
over many activities; however, they usually emphasize
the foreign exchange costs. The United States has
substantially increased its loans and grants for
national research programs over the past few years, as
have other donors.

The American contributions will be noted in a
subsequent section. Among other donors ~e World Bank
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and the Inter-American Development Bank have been
particularly active. As of May 1976. the World Bank
had four large national loans in effect:

Spain. $12.7 million. research. approved November
1971;
Indonesia. $21.5 million. research and extension;
Malaysia. $28.5 million. research and extension.
approved May 1975;
Brazil. S40 million. research. approved April 1976.

Further such loans are currently in prospect for other
nations. 2. In addition. other World Bank loans have
provided a significant research component (Table 5).
Through December 31. 1975. the Inter-American Development
Bank (IADB) had granted 12 loans to finance national
agricultural research and extension projects in Latin
America; the research component was estimated at being about
$27 million (IADB 1976:1.2). Further such loans are quite
possible.

For years FAO has administered a wide array of research
projects in the developing countries. These projects are
generally funded by other international organizations (such
as the U.N. Development Programme and U.N. Environmental
Programme). trust funds. or by the host government.
Essentially none is funded by FAO itself. Despite FAO's
extensive experience in this field. little historical
information has been made available. It is not known what
changes have taken place in the number and volume of such
activities in recent years. 2 •

Regional Systems

In the past. most regional activities have been in
Africa and Latin America. In Africa. changing
political conditions and the resulting changes in
agricultural research constituencies influence the
effective life span of regional research efforts. The
shift from colonial to independent status was one major
change that now is largely completed. But political
alignments constantly change. which make heavy
investments in physical plants for regional programs
somewhat risky in certain cases. One possible solution
would be to isolate certain areas of research in a
specific institute operating with its own budget (NRC
1974: 169).

At present. new regional activities are getting
underway in Latin America. The subregional research
activities sponsored for many years by IICA are now in
the process of receiving additional support by the
Inter-American Development Bank. A recent proposal
called for a three-year grant of S3.5 million for a



Table 5. Research CDIpc>nent of ~1d Bank loans for national
agricultural devel.oJ;mmt projects*

NliiEei of JIrlDunt
Fiscal year projects (dollars)

1963 1 100,000
1964
1965 1 900,000
1966
1967 1 38,000
1968 2 400,000
1969 3 1,813,000
1970 4 1,217,000
1971 13 4,682,000
1972 II 5,105,000
1973 14 5,374,000
1974 14 1l,832,000
1975 13 8,033,000

'IorAL 77 39,494,000

*Excludes projects exclusively devoted tos~ national
research capabilities am projects with unidentifiable ancunts
allocated for research.

Source: Data provided by J. Fransen, Research Advisor, Agri
cult:uze am Rural Devel.oJ;mmt Department, Internatiooal
Bank for Reconstruction am Develq::ment, May 1976.
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program of technical cooperation in research for six
southern zone countries (Argentina, Bolivia, Brazil,
Chile, Paraguay, and Uruguay). Another request has
been received from CATIE. on a slightly different
level, the Inter-American Group for Agricultural
Development in Latin America (IGAD/LA), consisting of
regional and international organizations as well as AID
has recently been formed and a secretaria~ established
in the IADB; agricultural research is one of the main
areas receiving consideration for support.

These efforts suggest the key role that regional
development banks might play in providing the support
and stability so often necessary to keep regional
research activities funded and in operation. The Asia
Development Bank has provided several grants to
international research and outreach programs in its
areas (including, for example, a recent grant to the
Asian Vegetable Research and Development Center for
work in three Asian nations)... It has not, however,
provided other major regular support to regional
research. The African Development Bank has not, to our
knowledge, provided any support to research. The
future experience of the Inter-American Development
Bank in this respect will be worth watching.

International Institutes

The international agricultural research institutes
are developing well. While there are numerous
problems, most can be solved within the existing
institutional structure. CGIAR recently sponsored a
review of its system (CGIAR 1976b). Intensive reviews
of individual centers also have been initiated on a
five-year basis. Two have been completed (for IRRI and
CIMMYT) •

Certain problems can be expected to transcend the
reviews, such as funding. preliminary financial
requests submitted to the CGIAR for 1977 totaled $84.5
million; these were subsequently reduced to $79.6
million by November 1976. If a figure of $80 million
is used as a base and projected to 1980 with an
inflation allowance and four variants of program growth
(0 to 15 percent), the requirements would range from
$110 million to $127 million (Table 6).

In 1976, CGIAR decided to enter three years of
consolidation during which no new major cen~ers or
programs will be taken on. However, financial
requirements will continue to expand beyond those
caused by inflation. Established centers will take on
some new activities and staff. several new centers are
being developed which will involve substantial funding
to complete and staff. Thus a growth assumption of 10
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Table 6. Potential growth in fi.nlmcial requinrnents of the
Calsultative~ al Internat:ional. Agricultural
Research (current dollars, iJx::1uting inflation
allawanoe*)

Program
growth
assurption 1977** 1978 1979 1980
(percent) ($ millions)

lble 80.0 89.6 100.3 1l0.3

5 80.0 94.1 105.3 115.9

10 80.0 98.5 1l0.3 121.4

15 80.0 103.0 115.4 126.9

*AsS\m!S inflatial of 12 percent for 1978 am 1979 am
10 percent for 1980.

**Preliminal:y stated requinrnents for 1977~ $84. 5 milliem~

this figure was subsequently rechx:ed to $79.6 million by
NaIIeTi::ler 1976.

Source: Special calculatiem by carlos GavirD of the
Secretariat, Calsultative Groop em International
Agricultural Research, August 10, 1976.
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percent would seem moderate. This figure suggests a
total need of $121.4 million by 1980 (Table 6). (If we
round this figure off to $120 million, the contribution
needed from AID at the 25 percent level, assuming funds
are available from other donors, would be $30
million.)Z7 The hazards of relying on annual funding
to meet requirements of this magnitude must not be
overlooked. Some way needs to be found to secure
expanded and sustained financial security.

If the international centers within the CGIAR
system operate on a financial razor's edge, the
situation is even more precarious for some outside the
system, such as the Asian Vegetable Research and
Development center on Taiwan. Two AID-funded
activities--the International soybean Research Base
(INSOY) and the International Fertilizer Development
Center--have attracted but little international
support, largely because of their location in a high
income country. The International Food Policy Research
Institute received initial funding for five years from
private sources. CGIAR membership would not be a
guarantee of increased funding (most donors designate
their contributions), but the situation would very
likely be improved.

Another more technical question is whether the
present structure is well suited to keep up with
advancements in basic science. At present such
information is apt to be acquired in a rather haphazard
way. Some flexible mechanism may be needed for
scanning a broad range of scientific developments.

Research Systems in the High-income countries

The high-income countries could provide more
support for agricultural research in or for the
developing countries through increased financial and
technical support of the other components of the global
research system, and by carrying out increased research
of their own which would be directed at the problems of
developing country agriculture.

~ithin the first category, it may be easier to
provide the funds than the right kind and number of
qualified professionals in the area of overall
strategy, organization, and management. Schultz
(1967:401) noted several years ago that "those among us
who are research-oriented have in general no taste or
talent for the difficult task of building research
organizations and administering them efficiently."
Hardin (1975) added more recently that:

The scarcity of professional manpower that is
competent, ready, and willing to provide the
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services LOCI s need to help streng~en and
develop their agricultural institutions is
likely to be one of the major constraints to
getting on wi~ the job.

Thought has been given as to how to organize limited
resources to service better the developing countries,
but such planning is not much beyond the early
discussion stage in most high-income countries•••
Within more specific agricultural or technical fields,
the human resource situation is somewhat better.
Almost every high-income country has technologists in
some field of food and agricultural research who could
be of assistance to the developing countries. The
challenge is to mobilize effectively both tyPes of
individuals.

The next question is how to organize better the
research strength of the high-income countries on
issues important to the developing countries. It is
sometimes thought that the high-income countries might
do more basic research, leaving the applied activities
to the international or developing country centers.
The organization for Economic cooperation and
Development (OECD) has been considering a proposal that
would involve cooperation in four areas:.' (1)
improvement of nitrogen fixation for plant production;
(2) improvement of the efficiency of photosynthesis;
(3) the direct use or transformation of cellulose and
other carbohydrate waste products for human or animal
food; and (4) protection of harvested products against
contamination by mycotoxins. As proposed, the project
would be adopted for a three-year period and would be
renewable. As of Fall 1916, the financial aspects of
the program were being settled prior to implementation
in the 1917 OECD budget. In addition, representatives
of several European nations expressed an interest in
doing more research relevant to the developing
countries during the CGIAR International Centers Week
in July 1976.

There is probably much research work already being
done in the high-income countries that would be of some
importance to the developing countries. Similarly,
many of the high-income countries may actually be
sponsoring research in the developing countries. WOrk
carried on in public institutions in the high-income
countries is relatively well indexed, but the same is
not true of private industry or work sponsored in the
developing countries (with a few exceptions, some
sponsored by the United StatesU ). A modest attempt
has been made to secure information on pUblic
activities sponsored by the high-income countries in or
for the developing countries through CGIAR, but the
results to date have been limited. The TAC secretariat
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is currently at work on the project. Gathering such
data is a complex, tedious task with limited public
apPeal. Thus while it seems clear that a much improved
information base is needed, effective implementation is
still in the future.

In any caee, a greater degree of coordination among
donors would improve the efficiency of resource use.
Hardin (1975) notes that "at times there is a tendency
to whipsaw the overworked and harassed governmental
officers [in developing countries] responsible for
coordinating outside assistance." Just who should
carry out this coordination role is uncertain.

Research Networks

Improved research networks are an invaluable tool
for tying the global agricultural research organization
together for the benefit of individual members, but
particularly for the developing nations.

HOW can such networks be strengthened?
unfortunately this aepect has not been closely studied.
Still, as noted earlier, additional funds may have to
be channeled to the support of participating national
institutions as well as any central coordinating body:

'!'be latter is likely to incur the main costs,
which may include additional scientific and
supporting staff and equipment; but a portion
of costs must be reserved as "seed money" for
national workers cooperating in the research
projects, preferably in convertible foreign
currency. This can be used for purchase of
small items of equipment and books, hire of
vehicles for internal travel, statistical or
other clerical assistance, etc., and helps to
give much needed flexibility to the operations
(FAO 1915b: 19).

At present, there is relatively little funding
available for such activities. Yet the costs involved
would be modest compared to those of most research
efforts.

Some progress is being made in this area. The
International DevelOPment Research Centre of Canada has
recently funded the development of a cassava network in
Latin America and Asia (AnonYmOus 1976a:68). IRRI has
initiated recently an "International Rice Research
Newsletter" to expedite communication among rice
scientists. Hopefully more such efforts will be
forthcoming.
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Subs~tutability in Research

To what extent can research conducted outside of a
developing country substitute for or complement
research done inside that country? We suspect that the
opportunities for substituting increase as one moves
from applied to more basic types of research.
Important complementarities, however, could exist for
all types of research and at every stage of a research
system's development.

A more specific answer with respect to
substitutability would depend on the specific
situation. If a developing country had essentially no
research capability, and a neighboring country, or
regional program conducted under similar conditions,
had a stock of knowledge, there could be considerable
8Ubs+~tution. The greater the ecological contrasts,
the greater the need for a local research
establishment. In such a setting the country might
concentrate its own research on applied matters and
borrow the more basic knowledge.

But where technology is to be borrowed, there must
be enough staff to do the borrowing and to put the
knowledge to use. A small country or one with a
limited research establishment need not immediately
take on a broad range of research, but it will need
some capacity to borrow. Naturally the more it can do,
the better tailored the research product should be to
local conditions. still, diminishing returns can set
in so that the cost of this action should be balanced
against other development alternatives.

A reverse question is: To what degree can a well
developed research capacity make up for deficiencies
that may limit agricultural development? If, for
instance, increased tolerance to moisture variation can
be built into a plant, less attention can be given to
irrigation and drainage. Similarly, if a plant's
capacity to fix nitrogen biologically can be expanded,
less chemical fertilizer will be needed. cropping or
farming systems can be devised which reduce the need
for insec~cides and pesticides. But overall, there
are clear limits to how much research can accomplish.
Furthermore, no government can rely solely on
technology to obviate the needs for other needed
economic, political, or social changes.

The problem of a gap between the generation of
knowledge and application at the farm level is a
general one. Part of the answer is to improve the two
way flow of information between farmer and researcher.
There are numerous ways of doing this, including a more
technically-oriented extension service, reliance on
production specialists who combine research and
education, and having researchers do some outreach
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work. The best approach, however, will have to be
decided case by case, possibly with the advice of
someone from outside the country (there are not,
however, many people with expertise in this area).

PAST AND PRESENT CONTRIBUTIONS OF THE UNITED STATES

Un~il the late 1960s, the record of American
contributions to improving global agricultural
research, particularly in and for the developing
countries, was a mixed one. Recently, American
contributions have been more substantia14

Here we primarily focus on activities by public
institutions. Private and foundation activities are
largely excluded, not due to lack of recognition of
their importance but because private activities have
not been well recorded, whereas those of foundations
have (stakman et ale 1967). Public activities are
reasonably well recorded but not well known.

1860 to 1960

American agricultural technology has found its way
abroad since the 1800s. While much of it went to what
are now the high-income countries, some was used by the
more advanced parts of the current developing
countries. Before the late 1800s, much of this
improved technology was spread by individuals and
private firms. American agricultural machinery was
found around the world by the turn of the century.

u.s. Department of Agriculture

With the establishment of the u.s. Department of
Agriculture in 1862, the public sector became more
involved in the transfer of agricultural technology.

USDA at first had no statutory authority for
foreign activities other than a general mandate to
collect and disseminate information on agriCUlture and
to collect, propagate, and distribute new seeds and
plants. The exchange of information and agricultural
materials with other governments was conducted from the
outse1:.

By the turn of the century, the department was an
acknowledged center of agricultural science. Foreign
nations competed for the services of USDA scientists:

sometimes the requests came through diplomatic
channels for loan of a man with certain
specialized knowledge to analyze and suggest
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solutions for specific problems. On other
occasions, men who had become ~own•••were
approached directly with offers of jobs. The
department usually regarded such overseas
employment as an opportunity to enlarge its
own knowledge and maintain close con~cts with
former employees (Drosdoff 1966:1-4).

Leading u.s. colleges of agriculture experienced
the same situation. By the 1930s, Americans had
provided technical assistance in agriculture in five
continents.

In 193d, President Roosevelt signed the Convention
of Cultural Relations which authorized the detail of
u.s. employees to the governments of the American
Republics, the Philippines, and Liberia. Thus USDA was
given, for the first time, legal authority to extend
technical assistance. The next year Public Law 355
es~blished cooperative tropical experiment stations in
Latin American nations in order to develop crops
complementary (noncompetitive) to u.s. production.
Funds were first appropriated in July 1941. The first
cooperative agricultural experiment station began with
the signing of an agreement with Peru in April 1942.
Studies on the export of nonfood crops also were
initiated in numerous Latin American countries
(Drosdoff 1966:5-9; PSAC 1967:Vol.I, 116-117).

u.s. Department of State

u.s. foreign assistance expanded sharply after
World War II, but the path was a complex one.

In January 1948, President Truman signed the United
States Information and Education Exchange Act which
provided for worldwide cooperation with other
governments. A few months later, in April 1948, the
Foreign Assistance Act creating the European Recovery
Program (the Marshall Plan) was approved. In turn, the
Economic COOperation Administration (ECA) was
established. ECA ran its own agricultural program in
technical assistance, but relied heavily on USDA and
the agricultural colleges for technical personnel and
guidance.

President Truman's inaugural address in January
1949 contained "Point Four" which broadened the scope
of American technical assistance to include the
underdeveloped nations. The Department of state was
assigned the responsibility of planning such programs
on January 27, 1949; on October 27, 1950, it announced
the establishment of the Technical cooperation
Administration (TCA). In 1951, TCA was merged with ECA
Technical Assistance into the Mutual Security Agency,
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which was outside the State Department.
Following establishment of the Foreign Operations

Administration in 1953, all foreign economic and
technical assistance programs were ~ansferred to it,
and USDA's participation decreased rapidly. The group
was renamed the International cooperation
Administration in July 1955. In 1957, development
lending was separated and assigned to the new
Development Loan FUnd.

In 1961, these activities were combined into the
new Agency for International Development, and USDA
again became more heavily involved. Early in the
1950s, contracts were made with a number of American
colleges to work with or help establish colleges in the
developing countries. These colleges usually included
research among their activities. 31

Evaluation of Experience

Through the early 1960s, most of the technological
emphasis in AID's predecessor agencies was on training
and outreach or extension. Research was given little
specific attention. Schult~ (1964:201) summarized the
situation in these terms:

Although our government has been actively
engaged in technical assistance in agriculture
throughout Latin America for two decades, the
sad truth is that not a single first-class
agricultural research center has been
developed as a consequence of these
activities. Mexico has done well, but not
because of any technical assistance from the
u.S. Government. The funds and talent
provided by The Rockefeller Foundation have,
however, played a part in the Mexican advance.
Japan has done exceedingly well on her own.
But throughout South Asia, where we have both
public and private commitments to assist
agriculture, with few exceptions new
agricultural research has been neglected.

Subsequently, Moseman (1970:66,73) observed that
despite the strong dependence of U.S. agriCUlture on a
steady generation of new technology, "the u.S.
technical assistance programs for nearly two decades
have neither developed nor utilized new agriCUltural
technology in the cooperating countries with any real
degree of effectiveness." While research was included
in the programs to develop agricultural colleges, the
actual research input was "modest or entirely lacking."
Moreover, little attention was given to the role of
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~hese ins1:i~u~ions in in~eejra~ed na~ional agricul~ural

research programs.

The 1960s

The reeearch si~ua~ion beejan ~o change in ~he 19608
wi~h respec~ ~o research administered by AID and USDA.

U. S. Agency for In~erna~ional Developmen~

The lack of a sound research componen~ wi~hin ~he

U.s. foreign assis~ance program was recognized when AID
was es~ablished in 1961. A research program wi~h

special budg~ suppo~ was ini~ia~ed in 1962. 3Z
Moreover, a Conference on In~ernational Rural
Developmen~ in July 1964 concluded tha~ grea~er supPO~

should be given to the research componen~, no~ only by
AID i~self b~ also wi~hin its con~racts with u.s.
agricul~ural universi~ies.

The actual level of expenditures on agricultural
research during ~he 1960s is difficul~ ~o specify. One
AID summary placee the ~o~al spent on food and
nutri~ion research from central funds over ~e seven
year period from FY 1962 ~o FY 1968 a~ 521.96 million
(agricul~ure, 519.63 million; nu~ri~ion, 52.33
million). This was nearly 45.8 percen~ of the ~otal

spent on all types of research. Another 53.72 million
was spen~ on food and nutrition in FY 1969
(agriculture, 53.50 million; nutri~ion, 50.22
million).33 Research expenditures funded in o~her

ways, principally by regional bureaus, are no~ known
but were probably small.

Progress between 1962 and 1967 was summarized as
follows by Moseman (1970:75-76) (who was in charge of
AID agricul~ural research from 1965 to 1967):

Although ~he AID Central Research Program
was la~e in initia~ion, slow in ge~~ing

sta~ed, is s~ill inadequately funded, and has
been underway for only six years, it is a
solid step in ~he right dire~ion and ~he new
~echnology and information that is being
genera~ed should improve the quality and
subs~ance of future foreign aid ac~ivi~ies.•
There is still uncertain~y, however, abou~ ~

feasibility of building and main~aining an
effective support base for research and other
long-range ac~ivi~ies within an organization
so strongly oriented ~o general economic
assis~ance, so concerned with highly visible
and shor~-range operational projec~s, and so



subject to frequent reorganizations.
There is substantial merit in having a

close association of technical assistance,
including research, with economic assistance.
But under the organization of the Agency for
International Development which has prevailed
since 1961 this relationship has not proved to
be especially beneficial. The highly
independent regional bureaus have not received
effective technical inputs from their
inadequate "technical" staff offices, and they
have been neither responsive to nor supportive
of the Central Office of Technical Cooperation
and Research and its successor, the Research
and Institutional Grants Staff. This
continuing low priority to research in AID was
fully demonstrated in the reorganization of
February 1967 when the technical cooperation
and research activities were considered
expendable and the professional staff
concerned with these functions were taken over
as a major personnel resource for the new
Office of the War on Hunger and shifted
largely to operational programs. Most of the
experienced research personnel subsequently
left the Agency.

other problems were evident in the 1960s. Wortman
(1976:38) recently indicated that AID "was constrained
politically until 1969••• by reluctance to become
involved in direct, visible efforts abroad to increase
productivity of the basic food crops, particularly the
cereal grains." This is a rather surprising statement
but can be largely confirmed. Moseman (1966:99)
acknowledged in February 1966:

We have not focused research attention on the
increase of production of crops such as rice
and wheat, which have been in surplus in the
United States. This reflected the attitude of
the Congress of the American public, and of
American farm organizations--a handicap that
is still to be overcome.

This policy was expressed in an AID manual order (M.O.
1016.2) issued on August 1, 1962, which continued a
policy established in September 1959. According to the
order, continuation was necessary because of
"legislative history." It stated, among other things:

Subject to normal programming procedure aid of
any kind may be provided for the purpose of
increasing food and feeds for domestic
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consumption; but it may not be given to
increase production of (1) surplus food and
feeds with the result of substantially
increasing exports or (2) surplus agricultural
commodities other than food and feeds •••• The
phrase "surplus agricultural commodity"
includes those commodities determined by AID/W
to be surplus for this purpose. Until
changed, this phrase includes the following
commodities which have been continuously in
world or u.s. surplus: rice, sugar, wheat,
vegetable oils, citrus fruits, cotton, coffee,
and tobacco.

The tide for food crops began to change in February
1966 (the same month Moseman made the above statement).
President Johnson, in his "War on Hunger" message of
February 10, emphasized the need to assist countries in
balancing agricultural productivity with population
growth and stated that the surplus concept should be
eliminated in food aid. The Food for Peace Act of
1966, approved November 11, 1966, reflected this policy
(Sec 103i). On March 7, 1968, AID issued a new manual
order on policy with regard to agricultural production:

A. In providing assistance in any form,
priority shall be given to production of food
crops for domestic use. Assistance may be
given to production of food crops for domestic
use, but priority shall be given to food crops
so as to obtain a greater increase in
availability of food for human consumption.
B. Assistance may also be given to growing
and harvesting food and feed crops for export
provided that due consideration shall be given
to the continued expansion of markets for
united states agriCUltural commodities or the
products thereof••••
c. Assistance may be given to programs
designed to improve the storage, handling,
processing, and distribution of food and feed
crops.
D. Assistance shall not be given to increase
the production of nonfood crops in world
surplUS. However, consideration may be given
on a case-by-case basis••••

Another problem was quite different. During the
1960s (and in fact into the mid-1970s), centrally
funded agricultural research fell under a
congressionally-imposed financial ceiling on all
development research. 34 Originally set at $6 million,
the overall ceiling was raised to a peak of $12 million
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in FY 1965 and FY 1966, and ~hen declined to $8 million
in FY 1968 and FY 1969.3. It is not known how much
agricultural research, if any, failed to be initia~ed

because of this ceiling. But the ceiling appears to
have bad a pernicious effect on ~he design of what was
carried out. In order to fi~ under the ceiling, ~e
developmental aspects of research projects were of~en

eliminated from the research activi~y. Thus highly
desirable complementary activities such as training,
dissemination of information, and outreach were either
no~ done or were at best picked up under other
programs. 3. Bence the ceiling may bave been costly in
~ems of agricul~ural research not undertaken or
implemented.

Despite the substantial difficulties of the period,
u.s. agricultural research specialists were not without
a global vision. Moseman (1970:93,94) sta~es that for
a meeting of the Development Assistance Commi~tee of
the organization for Economic coopera~ion and
Development in ~he spring of 1967:

The u.s. delegation presen~ed a proposal
for strengthening international collaboration
in adaptive research with special emphasis on
(1) World Centers patterned after the
In~erna~ional Rice Research Institute, (2)
Regional Centers to be concerned with problems
in the major ecological regions, and (3)
Na~ional Centers for attention ~o localized
problems. Each of the proposed types of
centers would provide for research and for
training of researchers and extension
specialists.

The response to the U.• S. proposal was
sufficien~ly favorable to ~~courage a follow
up conference which was held in late October
1967. This meeting, however, failed to
identify specific problem areas or world or
regional cen~ers accep~able for mu~ual support
by the DAC member na~ions. There was an
evident reluctance on the par~ of the European
nations ~o commit resources to long-range core
support for world or regional centers, and a
strong preference to retain maximum
flexibili~y in collaborating via the bila~eral

pattern. 3 ?

While ~his concept exceeded the realities of
research in AID at the ~ime, in~ernal changes soon ~ook

place that laid the groundwork for subsequent support
of the international research system. AID began to
provide funding to CIMMYT in 1969 and to three other
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international centers in 1970. A Technical Assistance
Bureau, which provided a needed focus on research, was
established in late 1969. Thus a decade that bega.n and
continued uncertainly ended on a promising note.

u.s. Department of Agricultureaa

USDA faced a somewhat calmer and more stable
situation than AID with respect to agricultural
research for the developing countries during the 1960s.
Such activities were possible under two programs.

A Special Foreign Currency Research Program (SFCRP)
was authorized by the Agricultural Trade Development
and Assistance Act of 195~ (P.L. ~80), as amended in
1958 and 1959. Although enacted in the late 1950s, the
program did not attain substantial proportions until
the 19.60s. SFCRP made use of local currencies paid to
the United States for P.L. 480 sales. It was
administered by the International Programs Division of
the Agricultural Research service, USDA. From the
outset, the program operated under the policy that any
research undertaken should be relevant to USDA programs
and should have a potential for producing results for
the foreign country as well. Grants are normally made
for a five-year period.

P.L. ~80 sales were initially made to a number of
countries that are now among the high-income nations.
Therefore, not all of the grants have been made to
countries presently considered developing nations. In
FY 1965, for instance, out of total expenditures of
local currencies equivalent to $7.16 million, only
$2.26 million or 31.6 percent were spent in the
developing countries, principally India (21.0 percent).

Onder section ~06(~) of the Food for Peace Act of
1966, as amended, USDA was authorized to assist
friendly developing countries by entering into research
contracts or agreements with land-grant universities
and colleges and other institutions, and by conducting
research on food products and making the results
available to friendly developing countries. For these
and other activities the department was authorized to
spend up to $33 million per year. Actual funding would
not come from the Food for Peace Act but through
regular USDA channels. None was provided in the 1960s.

The 1970s

From 1970 to 1976, agricultural research for the
developing countries finally came of age within the
Agency for International Development. Significant
changes in outlook and funding took place. Within the
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Department of Agriculture a research program that was
authorized in the 1960s was finally funded.

u. S. Agency for International Development

Both the Technical Assistance Bureau and the
regional bureaus sharply increased their financial
support for research for and in the developing
countries from 1970 to 1976. Three main avenues of
support were involved: bilateral, multilateral, and
contracts with American institutions. Total annual
expenditures under these programs are estimated at
about $50 million in FY 1976 and FY 1977.a. At the
close of 1976, a research-oriented Board of
International Food and Agricultural Development was
established under Title XII of the Foreign Assistance
Act~ Despite a marked increase in activities and
funding, however, the number of research specialists on
the AID staff remained small.

Bilateral Assistance. AID bilateral assistance to
research is funded through the regional bureaus and
coun~ry missions. The number of research projects has
increased significantly in recent years. It is,
however, difficult to sW'lUDarize this activity because
the research componen~ may vary from virtually all to
only a small proportion of a specific project.

Despite the reporting problem, an attempt has been
made to identify the most significant bilateral
research projects in Table 7••0 Some projects are
largely for institutional development while others
focus on a specific commodity. The amounts listed
include both research and related activities; hence
they provide an exaggerated impression of the total
amount devoted to research. Nearly every project has
at least a small outreach component. Where the
research component is known to be less than about 85
percent, the estimated proportion is listed in the
footnotes. The table, however, excludes other projects
where research is a small proportion of the total
effort. .

Despite these caveats, the global total of AID
sponsored bilateral research activities--both grant and
loan funded--was clearly significant- And additional
projects under consideration may substantially expand
the total.

AID bilateral programs do not extend to every
developing country. some countries are currently
excluded because they are relatively developed and/or
have fairly high incomes (e.g., OPEC countries).
others are excluded for political or other reasons.

Multilateral SUpport. Multilateral assistance is
principally in the form of grants to the international
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'nili1e 7. Major aid grants am. loans to developin:J nations for agricultural resean::h am related
activities (prqlOSed projects as of NoveTtler 1976 in parentheses)a

Grant !Dan
Region and Ano\.ID.t PeriOd (fis- Ano;:::=.:=\.ID.=-:-t----oa=--"te,.---agree-----
CO\.ID.try ($ thousarrls) cal years) ($ tOOusarrls) rnent signed

Total aITD1.mt
($ thousarrls)

r

I
~

o
o
I

Asia

Bangladesh
1JXIones'
Wales~
Korea
Nepal
PakistanC

Philiwines
PhiliWines
Sri Iankad

S\:bt:otal*

2,561
1,540

(1,800)

5,000
2,696

806

12,603

1976-78 4,000 3/29/76 6,561
1971-78 1,540

(1978-82) (7,000) (prqlOSed) (8,800)
5,000 1/28/74 5,000

1975-81 5,000
1969-79 7,600 4/30/74 10,296
1975-78 5,000 12/23/75 5,806

(10,000) (prqlOSed) (10,000)
( 4,200) (imninent) ( 4,200)

21,600 34,203

r"\
'" Jo
~

r5'"

Near East

Af~tane
Egypt
Egypt9
~
Yemen1

Yemenj

S\i:)t:ota1*

(15,006) (19n-82) (15,000)
8,000 1976-81 8,000

( 1,600) (1977-82) ( 1,600)
( 2,550) (1977-82) ( 2,550)

1,730 1976-81 1,730
2,792 1976-81 2,792

12,522 12,522



Africa--
I.esot!Y;)k (6,373) (1978-82) (6,373)
Liberia (3,424) (1978-82) (3,424)
Sierra !Bone (4,000) (1977-81) (4,000)
Tanzania 3,860 1971-82 3,860
Regiooal.:
Fast Africa1 4,788 1972-81 4,788
West Africarn 3,636 1970-76 3,636
West African 4,542 1975-79 4,542
West Africa° (6,500) (1977-81) (6,500)

S\:btx>ta1* 16,826 16,826

latin America

BrazilP 11,930 3/9/71 11,930
I El5a1~ 4,000 11/30/72 4,000
~ ~ (1,200) (1978-80) (1,200)
0

Para~( (1,100) (1978) (5,500) (prq:lOSed) (6,600)~
I UXUJuaY 4,850 12/5/75 4,850

Regional:
central Jlmericau 1,580 1975-78 1,580

SUbtotal* 1,580 20,780 22,360

'1UmL* 43,531 42,380 85,911

'Ibta1 proposed (43,547) (26,700) (70,247)

*Exclu3es prqlOSEld projects.

See footnotes Q1 page 102.
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Table 7. Continued

C!National and regional projects furrled by regional lm:eaus. Virtually all projects iJv:lu:le an out:reI!!Ich
CXIlPOnent; sore iJv:lu:le other activities. Nlere the research cx:rtlXJnent is tOOught to be less than 85
percent of the total, an estimate of the research portion is imicated in the footnotes. '!he research
portion of sane ptOfOS8l projects is oot clear yet.

bSunatra (outer islanis) agricultural research project (principally rice).
c1\bout 56 percent of grant ($1.5 million) for research. In additioo, a grant of $7.4 millioo in local
currencies was Dade in 1974.
~ce xeseard1. Awaiti.n:J signature in C01attx>.
~Agricultural research and developrent. About 50 percent research.
fciifarm water use am management. About 60 percent research.
9Rice researd1 and trai.ni.n.J. About 80 percent research.
~Applied rainfed agricultural research. 1\bout 70 percent research.
~ical and subtropical OOrticulture. About 50 percent research.
JSorghun am millet. About 50 percent research.
kFamting systel8 research.
lFood crops.
ItMajor cereals.
IWith the west African Rice Develqment Association (WralA). (Exclusive of grant Dade through the CI;IAR.)
OSemiarid food grains. About 75 percent research.
PAbout 80 percent research.
~ch, educatioo, am extension. About 40 percent research.
rAbout 50 percent research.
sResearch am technical assistance. 1\bout 66 percent research.
tN:x>ut 60 percent research•
UOe-,;e]q:ment of small farmer c:roppi.rJ;J systeIr8 at CA'I'IE. In addition, a grant of $1.66 millioo has been
nade to CATIE to deve1q> a central 1\merican systen for agricultural research and infOJ:mation management.

Source: Regional bureaus, AID.



aqricultural research institutions under the aegis of
CGIAR. but also includes two other centers. Early in
the 1970s. some of the international center fundinq
vent through the regional bureaus but was later shifted
to the Technical Assistance Bureau (Table 8).

once CGIAR was established. AID folloved the policy
of providing up to 25 percent of the total
contributions to the CGIAR centers and programs•• 1

Actual AID contributions are listed in Table 9 (also
see Figure 4). AID also provides substantial funds to
~ non-CGIAR international centers (Table 9). Clearly
AID multilateral support to agricultural research has
risen sharply since 1969... This increase was not
initially viewed with enthusiasm by some individuals in
the agency. but there is nov general support for the
centers..

COntract Research. Contract research also is
carried out with Aml!rican institutions or groups of
institutions who have ties to various national or
regional programs in the developing countries. or the
international centers. The levels of funding for food
and nutrition research from FY 1970 through FY 1975 are
shown in Table 10.

Expenditures for agricultural research expanded
significantly in the mid-1970s. and continued in FY
1976 and FY 1977.. Levels and major categories in the
latter two years are summarized in Table 11. The main
changes were a sharp increase in nutrition research in
FY 1976 and the inclusion of Title XII in 1977.

The congressionally-imposed limitation on all
centrally-funded contract research. except on
population. continued into the mid-1970s. The level
was $9 million in FY 1970 and was raised to $12 million
in FY 197'... As in the 1960s. it is not known how
much agricultural research was not initiated because of
this limitation. but it continued to have the effect of
reducing the development dimension of the projects
funded. With the inclusion of Title XII in the Foreign
Assistance Act. this limitation ceased to be a factor
in new food and nutrition research funded in FY 1977
and thereafter. This is a long overdue development and
should lead to a marked improvement in the utilization
of AID-sponsored research.

Title XII. The inclusion of Title XII. "Famine
Prevention and Freedom from Hunger." in the Foreign
Assistance Act of 1961. as amended. provides a
significant new dimension to AID activities. In
addition to consolidating AID research activities. it
authorizes an expansion and strengthening of
collaborative research efforts involving u.s.
universities and research institutions in the
developing countries.
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'DIble 8. AID funding to inte:rnatialal centers prier to the
establisImmt of CXiIAR

1969 1970 1971
center ($ mill ions)

IRRI 0.475 1.000

~ 0.425 0.625 0.769

!I'm 0.320 0.535

CIAT 0.259 0.680

'lUmL 0.425 1.679 2.984
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Table 9. AID grants to international agricultural research
centers ani pz.ogz&,s4

1972 1973 1974 1975
($ tb:>llSaJ'ds)

1976

outside OOIAR

AVPrrfJ
mx:P

SUbtotal

7SO
1,090

746
721
100
100

3,507

600

600

4,107

725
1,SOO
1,200

875
340
745

5,385

600

600

5,985

1,100
1,350
1,500

950
550

1,000
342
100

108

7,000

600

600

7,600

1,925
1,765
2,080
1,230

575
2,060

540
140

50

120
80
90

10,655

600
4,100

4,700

15,355

2,150
2,550
2,500
1,700
1,000
1,900
1,500
1,200

200

90
200

14,990

600
5,100

5,700

20,690

acontribItions to capital construction/equiplent ani core qJera
tions through Technical Assistarx:e Bureau. Exclu3es special
projects ani other activities.

l::tonSultative Group on International Jlgricultural Research.
cInternational Rice Research Institute, FhiliWines.
dInternational Maize ani ~t Inprovetent Center, Mexico.
eInternational Institute of T.rcpical Jlgriculture, Nigeria.
fInternational Center for T.rcpical Jlgriculture, Colatbia.
gInternational Potato Center, Peru.
hInternational Crops Research Institute for the Semi-Arid T.rcpics,

IIJ:lia.
~International laboratory for Research on Animal Diseases, Kenya.
JInternational Livestock Center for Africa, Ethiopia.
kInternational Center for Jlgricultural Research in the Dzy Areas,
lebanon, Syria, Iran.
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!west Africa Rice DeveJ..opnent Association, Liberia.
Inmternatiooal Ik)ard for Plant Genetic Resoorces (Genes Board),

FllO.
I'lQm:ent Jlgricultural Research Infarmation Systan, F1\D

(t.enIm'<UY spotlSOrShip).
OAsian Vegetable Research am Devel.cprent center, Taiwan.
PInternaticnal. Fertilizer Devel.cprent center, United States.

Irx:ltdes $6.8 million for capital construction am equipnent.
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'nIble 10. U.S. caltract fundir¥J for food and nutrition
research

JlgriC\ilture and nu-
JIgri- Nutri- trition as prq:mti.oo

Fiscal culture tion Total of all research·
year ($ millions) (percent)

1970 4.574 0.603 5.177 62.4

1971 4.528 0.738 5.266 61.7

1972 4.927 0.703 5.630 65.6

1973 5.624 0.785 5.409 64.1

1974 7.632 0.901 8.553 74.5

1975 8.060 0.317 8.377 74.4

*Exclu:1es projects suwort CXlSt.

SOUrce: Based 00 statistics by J. Ryan, Office of Program and
Methodology, aJreau for 'lechni.ca1 Assistance, AID,
october 21, 1976.
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Table li. AID oantracts with u.s. institutions for agri
culture and nutrit.i.oo researt':l'fl

'lbpic

Agri.culture

Crcp productial
water, tropical soils
Li.vestock productial
J\gricultural ean:mi.cs
Fisheries

lbtritial

SUbtotal

'lbta1 agri.culture and nutritial
Title XII

J\griculture, nutrition,
and Title XII as propaI ti.aI.
of all research

3,569
2,652
1,020

797
30

8,068

2,049

10,li7

10,li7

73.0 percent

3,310
2,528

622
2501>
400

7,liO

8'!~~n
2, :>UU""

10,605

73.8 percent

~traets administerEd by the Technical Assistance Bureau. Data
reported here exc1uie projects in the folJ.owi.n3' areas: adaptation
and aR'lication, field services, progran deve10{:1le1lt and sup
port, and secti.m 211 (d) •

tWrile the 1977 research figure decreases fran 1976, there is a
significant expansial in adaptation and aR'lication "IOrk ("Ex
panded Program for Eocn:mi.c Analysis") in 1977 ~ch is rot
reflected here.

othe main change fran FY 1976 awears to be due to the expira
tim of several projects.

dTo be spent on collaborative research efforts uOOer the advice
of the Board for International Food and J\gri.culture Develor:ment.

Source: USAID (1976).
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Title XII provides for a Board for International
Pood and Agriculture Development, which was named in
August 1976 and held its first monthly meeting in
OCtober 1976... In turn, the board has decided to
establish two joint committees (to be composed of AID,
USDA, university, and other personnel): research and
agricultural development (including extension and
education) .•

In the case of the collaborative research
activities, it is expected that U.s. universities would
work as a team with the collaborating foreign
institutions either under a consortium or prime
grantee/subgrantee (subcontractor) arrangement.
Specialized competencies not available within the group
would be drawn from other institutions. The AID budget
for 1977 contains an allocation of $2.5 million for
initial activities; cooperating u.s. institutions are
also expected to contribute some resources.

The joint research committee has focused its
initial efforts on establishing priorities for
collaborative research projects. Three areas
identified for early action include sorghum and millet,
fisheries, and small ruminants (sheep and goatS). The
next step will be the distribution of research planning
grants to further develop the collaborative projects.

U.S. Department of Agriculture••

USDA continued the Special Foreign Currency
Research Program into the 1970s. BUt because of a
shift in P.L. 480 repayment terms from local currencies
to dollars, the number of countries with excess local
currencies available for this purpose declined. Hence
the program has become limited to a few countries with
large local currency holdings. Expenditures in the
developing countries totaled $2.16 million in FY 1970
and $3.1 million in FY 1975. In the latter year, the
developing country expenditures were particularly
concentrated in Pakistan (19.1 percent of world total)
and in India (16.8 percent). In terms of new
obligations in FY 1975, however, Egypt placed first.

Funding for the Tropical and subtropical Research
and Training Program (TSRTP) under section 406(4) of
the Food for Peace Act was first provided in FY 1974.
In that year, $500,000 was appropriated with the
following general guidelines:

Two research and training centers, one in Hawaii
and one in Puerto Rico, would be established.
Land-grant colleges and state universities would be
an integral part of the activities.
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Research and training centers would be considered
networks rather than fixed facilities.

TWO primary objectives emerged: providing tropical
training and experience for USDA and land-grant college
personnel by working on specific tropical research
problems under tropical research conditions, and
providing foreign nationals a place to learn techniques
and methodology under tropical conditions with U.s.
specialists supplying the training.

As it has evolved, TSRTP now centers on the
university of Hawaii and the federal experiment station
at Mayaguez, Puerto Rico, designated as the Mayaguez
Institute for Tropical Agriculture.-. In addition,
some universities have projects underway through ARS
financed under section '06.- 7 Coordination is provided
by the International Programs Division of ARB. Funding
for TSRTP was $500,000 in FY 1975, $529,000 in FY 1976,
and $681,000 in 1977.

Although all section 406 activities to date have
been with U.S. and Puerto Rican institutions, it should
be possible to place USDA scientists in international
centers or to make agreements with the developing
countries.

In addition to these two programs, USDA also
conducts some research projects under Participating
Agency Service Agreements (PABA) with AID. Examples of
current PASA projects with ARS include tsetse fly
research in East Africa and work with major cereal
crops in East and west Africa (completed in 1976; an
expanded project is being developed for East Africa).
Numerous USDA scientists also have been involved with
AID-funded research projects over time.

POTENTIAL CONTRIBUTIONS OF THE UNITED STATES

we now come to the key questions of this inquiry:
What can the United states do to further facilitate and
improve agricultural research in and for the developing
countries? And how might it be done?

Future undertakings in international research
likely will involve greater emphasis on collaborative
undertakings with both other donors and with the
developing countries themselves. Collaborative
arrangements may involve a greater degree of sharing in
planning and in conduct than is traditional in a
grantor-grantee relationship.
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Reasons for Grea~er u.s. participa~ion

Why should ~he Uni~ed S~a~es and o~er high-income
coun~ries make a special effo~ ~o improve agricul~ural

research in and for ~he developing cou~ries?

One of ~e mos~ pressing reasons for U. s. in~eres~

is ~he need for continuing and grea~er increases in
food produc~ion in ~he developing coun~ries les~ ~hey

are faced wi~h ~he need for massive food impor~s in ~he

fu~ure. Such imports would be an immense financial
burden for both ~he developing and ~e high-income
coun~ries. The need for imports--and for concessional
food aid--could be sharply reduced if i~ were possible
to increase ~he ra~e of growth in agricul~ural

produc~ion. New and improved ~echnology is basic ~o

~his process. Research ~o devise ~his ~echnology

should be conduc~ed by public and priva~e research
organizations.

To ~he exten~ tha~ research contribu~es ~o

increased food supply. i~ also will benefit consumers
by moderating food prices. While ~he primary effect of
research in ~e developing countries will be on food
prices in ~hose coun~ries. ~here will be a secondary
effect on food prices in ~e high-income countries such
as ~he United Sta~es. Consumers in every nation are
influenced by world food price levels. Thus consumers
in the Uni~ed S~a~es have an intere~ in improving
agricul~ure in the developing countries•••

There are o~her reasons for U.S. in~erest in
agricul~ural research. One of the most significant is
~a~ much of ~e produc~ of agricul~ural research in
one area has use in o~er areas. While such
applicabili~y is more ~rue of basic than applied or
loca~ion-specific research. there is usually something
to be learned from research done elsewhere. The United
sta~es. for ins~ance. is now raising offspring of the
Mexican semidwarf whea~s in large areas of ~e
southwest... In fact. ~he United Sta~es has been
making use of plan~s and varieties from other nations
for over a cen~ury•• o

perhaps ~he mo~ importan~ argument. however. is
~he humanitarian one. The developing countries
urgen~ly need help in agricul~ural research if they are
~o provide better for present and future generations.
The United States has the resources and ~e skills ~o

be of assi~ance. O~her nations have laten~ human and
agricul~ural resources. we can help them realize ~eir

po~ential.
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What Needs to be Done by the united states?

The United states is supporting significantly the
cause of international agricultural research.
Nevertheless. there are several additional things the
United states could do at relatively modest cost from
which it could benefit. along with international
agricultural research. In considering possible U.s.
actions. we are proceeding on the premise that
financial support for international agricultural
research is primarily the responsibility of the federal
government•• I While funding is but one constraint on
greater U.s. assistance. it is a major one.

The U.s. Agricultural Research system

If the United States agricultural research system
is to make an increased contribution to the
international system. it must increase general funding
in real terms and provide continuing funding for
international research activities.

strengthening the U. s. System. Although the United
States has perhaps the world's leading agricultural
research system. portions of it have stagnated
financially in recent years. Most of this stagnation
has been in the public sphere--in the Agricultural
Research Service and the Economic Research service of
the U.s. Department of Agriculture and in the state
agricultural experiment stations. While public funding
for agricultural research increased significantly in
real terms from World War II through about 1970
(Peterson and Fitzharris 1977:77). the rate of increase
has subsequently declined in real terms. For many
public research groups (such as the ARS-state
experiment station complex). funding has not increased
in real terms since the late 1960s.sa For some
individual components. it may have fallen.

Thus the major concern of most research directors
at the moment is to meet their domestic challenges.
Until these are more fully satisfied. many are not
inclined to expand their foreign activities unless
there is additional long-term funding. Increased
funding for public agencies as suggested in several
recent studies and proposals (NRC 1975b:9.10.29-33)
would be of immediate benefit to the United states.
But it would also lay the base for an increased
international effort.

While such an action would go a long way in
bringing traditional public agricultural research
institutions into better financial condition. it is not
entirely sufficient. Many other private and public
institutions in the United States are capable of making
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subs~an~ial research contribu~ions. A number of recent
s~udies sUC}gert increased funding of competitive
research grants which could be provided by several
governmental sources and would be available to a wide
range of institutions on a competitive basis. we
endorse such a syrtem.

SUpport for International Research by Federal
Agencies. At present the support for international
agricultural research by American research institutions
is rather limited. Most of the pUblic funds come from
AID and are limited to specific projec~s.

OUtside of AID. federal agencies have virtually no
funds available for international agricultural
research. The small amount USDA has under Section 406
is inadequate to meet the demands placed on it.
Requests from foreign governments or institu~i\)ns

(national and multinational) for U.S. assistance must
be accompanied by funding in order for U.S. agencies to
respond to ~hem. Personnel ceilings also cause
difficulties... These and other factors limit the
countries to which assistance can readily be provided.

The lack of internal budget support also creates
diffiCUlty in building up a group of scientists to
concentrate on interna~ional agricultural research. No
funding means no international positions in the United
States. Those who serve overseas may find it difficult
to secure an appropriate position once they return.
They may receive lit~le credit for career advancement
or promotion (current promotion criteria at the higher
grade levels. for instance. emphasize supervisory
responsibilities while international assignmen~s may
give greater emphasis to advisory activities). Awards
are less frequent. Research oriented to the needs of
the developing countries may result in differen~ types
of products and/or publications than are commonly
rewarded at home. Hence scientists may find in
international service a clear risk for traditional
professional advancement•••

Such problems could be alleviated if USDA. and to a
lesser extent other agencies. could set up a core of
international scientists funded by that agency.
Different job descriptions migh~ be written and a
specialized incentive system established. Such a group
would enable more effective responses to requests for
assirtAnce from a wide variety of developing countries.

suPPOrt for International Research by state
XnstitutiOOs. only a few states (e.g•• New York and
Minnesota) provide funds for a small staff of
international agriculturists at their colleges of
agriculture. Some others may carry the equivalent of
one or two international staff members.

perhaps the grea~es~ need of the state agricultural
experiment stations is for continuity of funding of a
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more general international agricultural research
program than is presently conceived of under Title XII.
While Title XII is expected to cover specific programs
(e.g., research on sorghum) for a group of stations for
several years, it is not expected to provide annual
funding for all interested stations. ss

Virtually every station has some special knowledge
which could be used in an interna~ional context and
scientists who have international experience or are
interested in international service. SOme talents will
be utilized by Title XII, while others may be
neglected. The challenge is to find some way of more
fully realizing the international potential of these
resources.

One way would be for USDA to provide modest annual
funding to each interested station to provide ~e base
for a continuing international effort (methods of doing
this will be discussed later). The idea would be to
provide the equivalent of one or more positions in
international agriculture. These positions might serve
as the center of an international focus that would
largely be funded from other sources, for example
expanded competitive grants by USDA and through Title
XII. It would be necessary, of course, ~o establish
certain criteria in order ~ qualify for and to
continue to receive such allocations. s •

Even so, such a program would not be without its
critics. Some state groups may not welcome further
international activities (Whitaker and Wennergren
1976:498).S7 others would say that it would lead to a
fragmentation of effort and that it would be more
efficient to concentrate funds at established centers
of excellence. They may be right in some cases,
especially in the short run. But over the long run, we
think that the returns from such widespread
institutional and individual development and the
resulting research could be very high.

Iropical Agricultural Research centers. It has
been suggested that one or more centers be established
in the United states and Puerto Rico to conduct
research (and train scientists) in problems important
to developing countries in the humid and semiarid
tropics but not of major importance in the United
States (NRC 1975b:45). The centers also could provide,
where needed, a tropical ecological base for U.S.
scientists.

OUr prosent reaction to this proposal would depend
in part on the nature, number, and location of centers
envisaged. While we do not see a need to establish
numerous new institutes, we see some potential for
expanded support of tropical research in existing
centers in Puerto Rico and Hawaii, and possibly at one
or two places in the continental United States. Itis
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possible to provide at least some funds for such
activities through existing USDA and AID channels.

But it is questionable whether substantial funds
should be concentrated on even a few centers because of
(1) a limited domestic support in comparison to the
Title XII and other funding proposals outlined
previously, (2) the organizational difficulties of some
multi-institutional tropical proqrams such as the East
west center and the university of Hawaii, (3) the
presence of many U.S. colleges with interna~onal

proqrams and institutes, and (4) the probability that
such centers would have a unique advantage in any
expanded competitive grants program.

Thus while we would certainly encourage some
increased support to tropical agriculture in a few
locations, we would not urge large funding at this
time. It is a topic, however, that needs more study.

Support for Other Groups. A limitation to the
previous proposals is that they would initially be
limited to federal agencies and to state institutions
presently receiving formula funds. Many other groups,
particularly of a private or semiprivate nature, are
able to assist international agricultural research. We
need to know the best way to provide them with
continuous funding.

A number of study groups have suggested increased
funding for competitive grants open to a wide range of
U. s. research organizations. These grants, however,
would generally be for projects and long-term support.
Perhaps another fund could be established to provide
stable, long-term support to a limited number of
individuals and/or institutions carefully selected on a
competitive basis. We believe this approach is worthy
of further study.

International and Regional Research Activities

The United States has been providing support for
research at the international and regional level, both
through direct financial support of international
agricultural research institutes and indirectly through
international and regional organizations.

In terms of direct support, the main need is for
continuity. The United States should continue support
of the CGIAR international research institutes up to 25
percent of the total annual budget (excluding special
projects). This policy has been extremely effective in
terms of generating support by other donors and its
usefulness should continue. The problem is that U.S.
support for CGIAR activities in absolute terms is
reaching rather substantial levels--$15 million in 1976
and $18.35 million in 1977 (in addition, in FY 1977,
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$0.6 million for ~e Asian Vegetable Research and
Development center and S5.7 million for IPDC)--and this
support increasingly competes with other items in the
AID food and nutrition budget. Moreover. CGIAR funds
are part of the AID budget. which always seems to be
uncertain. Should AID funds for CGIAR be seriously
reduced or delayed in any given year. the effects on
the international centers could be very damaging. It
would be helpful to find some way to provide a more
secure basis of year-to-year funding.

The question of indirect support is difficult to
summarize. It may be said that 'the United states is a
member of various regional and international
organizations (such as FAO. the Inter-American
Development Bank. the U. N. Development Programme and
World Bank) which either provide funds for agricultural
research or for closely related activities. The
COmPOSition and agricultural talents of the U.~

delegation to such bodies often varies. Usually the
state Depart:ment has the main representational
responsibility. assisted by AID and USDA. In the case
of FAa. USDA has the main responsibility... Because of
the many groups involved and the Mterogeneous
composition of the U.S. delegation. it is difficult to
keep the U.S. representative fUlly informed or to speak
with one voice on research. Aside from ensuring that
competent technical advice is involved in the
preparations for these meetings (which often cover a
wide range of topics). there does not seem to be a
fUlly satisfactory solu'tion.

National Research Systems in the Developing countries

Much of what needs to be done to improve
agricultural research in the developing countries lies
outside the scope and responsibility of a high-income
country such as the un!ted States. Nevertheless. there
are several areas where the United states can make
significant contributions. Some of these are already
underway and should be continued; others are more
conceptual and are yet to be developed.

AID has provided loans and grants for the
improvement of national systems and grants for specific
research projects (sometimes directly and sometimes
through other U.s. groups). The grant component in the
AID programs to improve national research systems has
been about half of the value of bilateral research
projects in the past but is expected to increase in the
future (Table 7). The major World Bank funds are only
in loan form. some developing countries may find
themselves in need of more grant funds. Such funds
could be partiCUlarly useful for starting innovative
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new programs which might eventually be taken over by
regular funding within the developing country. The
foundations have provided considerable funding of this
nature in the past, but these resources have been
seriously constrained in recent years. It might be
worthwhile to determine if the lack of grant funds is a
serious constraint to developing country systems and/or
whether increased availability might make a significant
contribution.

A somewhat related need, also found in the United
States, is for a source of relatively small but quick
grants. Existing funding sources often tend to be
highly bureaucratic and time-consuming. Because of
this, in part, it is often relatively expensive and
cumbersome to process small projects. Yet in research,
unanticipated but very promising ideas can come forth
which need to be explored. And some very good projects
simply do not require much money. Further, the big
qrants tend to go to the big or well-known research
groups. Individual researchers or those outside the
establishment may receive little attention (we have
noted that colleges of agriculture in many developing
countries have only limited research funds). Hence a
program that would quickly provide relatively small
qrants (e.g., up to $50,000) might have an unusually
great impact.

The administration of this activity could be
handled in several ways. Special programs could be set
up in AID and USDA (both currently provide some small
grants). Another alternative would be to use some
other group. For example, the Agricultural Development
Council once handled a successful small qrants program
that included U.s. researchers. The new International
Foundation for Science (IFS) in Stockholm provides
small grants, principally in the field of biology
applied to food production, to young scientists already
employed at a research institute in a developing
country (Barnaby 1976:91). These annual grants are
renewable for four years. IFS was established in
september 1975 and by May 1976 had given 100 grants.
The total revenue of IFS in 1976 is expected to be
about $790,000. While the United States is not yet
among the donors the potential for such programs should
be studied further.

International Fesearch Networks and COmmunication

One way the United States could encourage research
networks would be to provide specific support for
information management and to provide fundS to both
U.s. and developing country researchers for
professional meetings, conferences, seminars, and other
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~ravel. New or exis~ing n~vorks may need funds to
maintain or improve their operations. In addition. the
United States migh~ encourage in~erna~ional groups such
as FAO and OECD to provide similar support.

Another small bu~ key communica~ion gap is the lack
of an in~ernational periodical specifically concerned
with the general scientific and adminis~ra~ive aspects
of agricul~ural research. A~ one time USDA pUblished
an outstanding quarterly. Agricul~ural Science Review.
for an American audience. bu~ it was discontinued in
1973. R~fashioning such a journal. with additional
a~tention given to major current developmen~s in
individual research systems. could be an excellent way
of providing a communica~ions network. A~ the moment
there would n~ seem to be an in~erna~ional body.
except possibly FAO. in a position to publish such a
journal. Whe~her the leadership of FAO would favor
this effort is. however. uncertain•••

There is also a need for improved monitoring of
world agricultural research. Several years ago FAO
ini~ia~ed several projects in this area: the Uni~ed

~ates has provided dire~ support ~o the Current
Agricultural Research Informa~ion Sys~em (CARIS)
~hrough CGIAR. and indirect support for another system
(AGRIS) through its contributions to FAO. The CARIS
effort did not elici~ enthusiastic support. bu~ work is
underway and is expected to resul~ in ~he publication
of ~hree directories (research institutions.
scientists. major lines of work) in la~e 1977. The
continuation of such work will depend upon a greater
degree of long-term support than has thus far been
available.

How Can the United states Carry OU~ ~hese Ac~ionsl

It is one thing ~o ~alk abou~ wha~ needs to be done
by ~he United States ~o encourage in~ernational

agricultural research; i~ is more difficult to indicate
specific legislative and administrative changes tha~

are needed.

Public Sector

We have sugges~ed ~hat. among pUblic bodies. it is
primarily the responsibility of the federal government
~o assist international agricuI~ural research. AID and
USDA are ~he agencies most involved. Each faces a
slightly differen~ type of res~aint on increasing its
ac~ivi~ies in interna~ional agricul~ural research.

Agency for In~ernational oevelopmen~. The recent
consolidation and expansion of Title XII has given AID
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a stronger mandate and probably all the authori'ty that
i~ needs to participate in international agricultural
research. Funding. however. is a less certain process.
The difficulties of the AID appropriation process are
well known. one may try to isolate research funds from
some of the more extreme influences of 'this process.
but no technique has been found that would fit within
the current u.s. budget process and that would provide
increased stability. we hope "that this study conveys
the need for stable growth in funding for agricultural
research. particularly in the case of the rather
sube~antial funds provided the international
agricultural research institutes.

It is unclear at this point to what degree
alternative funding ehould be considered for the
ongoing support of international research in the
states. we have suggested that USDA provide these
funds through existing channels. But if they are not.
the question arises as to whether they might be
provided from foreign aid funds and either distributed
directly by AID (through Title XII) or transferred to
USDA for distribution. Even if they could be provided
in this way. however. 'there may be little enthusiasm
for such a program within AID. on the other hand. such
a program could lead to more support from the states
for the U.S. international research program.

USDA and the States. USDA conducts research and
distributes federal research funds to the states.
International research done by USDA and the states is.
with the exception of the TSRTP program (Section 406).
conducted with funds from other agencies or sources.
Aside from the TSRTP program. virtually no developing
country-oriented research is done with regular USDA
appropriated funds.

The lack of USDA-funded international research.
either within its own program or in the funds
distributed to the states. has somewhat different
origine. In the case of in-house research. it is a
policy not to utilize funds unless a substantial
benefit to the United States can be shown (the same
policy that is stated for the SFCRP P.L. 480 research
activities) ••o In the case of funds that go to the
states. th~ limitation to the United States is set by
~he phrasing of the Hatch Act.

Since the limitation on USDA in-house use of the
funds is administratively set. it presumably could be
administratively removed. However. ~his might be
difficult to do. First. USDA probably would feel a
need 'to consult with Congress. the Office of Management
and Budget (OMS). and others about changing such a
policy. second. even if this policy were modified. the
funds would still have to compete (as do section 406
funds) with domestic usee.
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The situation with respect to the s~ate Hatch Act
funds could be more complicated. section 2 of the
Hatch Act (as amended in 1955) specifically confines
uses to "experiments bearing directly on and
contribu~ing to the establishment and maintenance of a
permanent and effective agricultural industry of the
United States." As interpreted and administered by
USDA. this has meant that no international research is
allowed. While this view does not appear to have been
legally tested. a change in interpretation would
probably require a change in the law. This might not
be easy for several reasons. n~ the least of which is
that the state experiment station directors have
learned to work with the Hatch Act in its present form.

Thus some changes would seem needed before USDA is
provided with additional funds for in-house research
(unless this is done through Section 406) or
distributed to the states through the Hatch Act.

Potential Changes in USDA Funding. Without the
constraints outlined in the previous section. one might
think simply of initiating a policy that s~a~es that a
portion of increased general research alloca~ions to
USDA for in-house use and for distribution to the
states could be used for interna~ional research. The
proportions would be determined by the respective
administrators in light of their own organization's
international experience and interest. one difficulty
is that the administrators would probably face
considerable domestic pressures to use the funds on
problems of local concern. Thus it might be necessary
to clearly state that a certain portion of the
additional overall funds. perhaps 10 to 20 percent. is
to be used for international research•••

While it is possible that such an action could be
taken through Section 406. the opportunities for Hatch
Act allocation are uncertain. However. it should be
possible to dis~ribute funds to the states for
international research on a similar basis as the Hatch
Act under other authorization. The chief problem in
either case. however. would be to secure a significant
allocation from the agricultural committees in Congress
purely for international research. Also. it would be
difficult to devise a widely accepted means for
distribu~ing such funds to the s~ates.

One possible distribution system might make use of
a modified Hatch Act formula. If an initial annual
appropriation of. say. '5 million was distributed to 50
states. the allocation would vary from a low of '33.500
to a high of '185.000 (Table 12) ••z The figures might
be doubled the second year. These levels should be
considered a promising starting point by most state
institutions. Many would. of course. also be receiving
Title XII and other funds. The use of formulas for
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'18ble 12. FIm:ii.DJ to states (am Puerto Rico) for international
agricultural research: hypothetical al1ocatioo of
$5 millioo*

Anount 1\nnmt
State (dollars) State (dollars)

1- Alabama 102,965 27. Nebraska 92,148
2. Alaska 34,269 28. Nevada , 33,692
3. Arimna 44,730 29. New HanqJshi.re 40,797
4. Arltansas 91,567 30. New Jersey 59,463
5. california 119,344 31. New Mexioo 45,811
6. C010ra00 60,109 32. New York 144,928
7. COnnecticut 52,869 33. North carolina 185,116
8. Delaware 36,164 34. North Dakota 68,926
9. Florida 82,888 35. CIlio 179,281

10. Georgia 116,921 36. Cklab::ma 87,589
11. Hawaii 34,444 37. Clregal 69,653
12. IdaOO 57,186 38. Pennsylvania 173,456
13. Illi.n>is 168,101 39. Puerto Rioo 123,887
14. Irxliana 155,848 40. Rlode Islam 33,536
15. Iowa 163,858 41- South carolina 91,526
16. Kansas 97,868 42. South Lekota 71,669
17. Kentucky 148,605 43. 'Iennessee 138,678
18. Louisiana 88,259 44. Texas 171,688
19. Maine 48,421 45. Utah 40,683
20. Marylarxl 68,883 46. Venoont 43,518
21- Massachusetts 59,373 47. Virginia 117,758
22. Michigan 152,226 48. washirv:rton 78,819
23. Minnesota 154,858 49. West Virginia 72,354
24. MississiR'i 106,625 50. Wisexnlin 154,195
25. Missalri 140,242 51- ~ 39,343
26. Montana 54,864 Administration (USDA) 200,000

'IU1'AL 5,000,000

*'!be fums are distri.hIted anong states (plus Puerto Rico) 00 the
fo11owinJ basis: divided equally anong all states, 30 percent1
farm population (1970), 33 percent1 rural population (1970), 33
peroent1 and administration (USDA), 4 percent. 'Ih:! latter three
prqx:>rt.ions are similar to tb:>se provided in Ti.tie V of the Rural
Deve10pnent J\ct of 1972. Both the Rural Deve10pnent and Hatch J\cts
inc1u:3e fums for regiooa1 research1 this category has oot been
included here (and the 10 percent provided for this purpose in the
Rural Deve1C1p1Emt J\ct has been ad:led to the 20 percent provided for
equal distributioo to all states). Calculations assuned that all
states~ wish to participate1 if not, increased fums ~d
be available to other states.

Source: Calculated fran tables eatpiled by the Cooperative State
Research service, USDA.
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distributing funds, however, is controversial and some
o1:her sys~em may need ~o be found•• 11

we feel that federal support to the sta~es for
internai:ional research is a good idea, but much further
study is needed ~o work out an appropria~e sys~em.

Expanding current ASS Research Programs. In
pursuing such conce~s, one should not lose sight of
the two programs of international agricultural research
presently adminis~ered by the Agricultural Research
Service: the special Foreign Currency Research Program
and the Tropical and Sub1:ropical Research and Training
Program.

SFCRP has opera~ed for about 15 years. This
program focuses on research problems of mu~ual

interest, and has spent $40.7 million on research in 15
developing countries through FY 1975. SFCRP has proven
to be a successful collaborative undertaking, although
it is sometimes difficul~ to develop projects of true
mutual value... The major problem is tha~ the present
program is limited ~o a few countries where the United
states has extensive (or "excees") holdings of local
currencies from P.L. 480 sales. A~ the momen~ these
are principally India, pakistan, and Egy~ While
local currency payments will continue to accrue in
these countries for some time, there is no prospect,
under existing P.L. 480 legislation, that ~hey will
accrue in other developing coun~ries. Thus it appears
little can be done ~o further expand or enlarge this
program, unless it were decided to make dollar
appropriations available for this work, or to
substitute additional support ~o national research
programs for par~ of the dollar repaymen~ of the P.L.
_so loan.

It is possible tha~ the la~~er might be done under
~he new loan forgiveness provision of the P.L. 4S0 aet
which allows, under certain circumstances, for a
portion of the value of the loan to be used for local
development purposes... The implementation of ~his

amendment is now being studied. Support for national
agricultural research might be one use.

Although TSRTP was authorized in 1966, no funds
were provided until 1974, and then only $500,000. The
FY 1977 appropria~ion, however, was increased 26.5
percent over 1976. Funds for international research
have to compete with all other USDA programs. Since
USDA's primary orientation is domestic, this means that
international research funds are a low priority. Even
if they were given a higher priority by USDA, they
would still have to be accepted by OMB and the
congreesional committees tha~ handle the USDA budget.
Hence unless USDA is given a s~ronger mandate to do
interna~ional research by the administration and
Congress, there is relatively little possibility for
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sUbstantially expanding this most promising program.
Research by Other GOvernment Agencies. Many other

government agencies have aome interest and involvement
in international agricultural research. We make no
attempt to review them all.

one group that might play an increased rOle is the
National Science Foundation. This organization has
funded some basic research in the past related to
agriculture. particularly on the biological side. But
it might playa much larger role. particularly through
contracts. It has the scientific capacity to venture
into the more basic areas of research which may go
beyond AID's and USDA's scope. and which in any case
may be inappropriate for an essentially action-oriented
agency.

There are. however. a few problems with NSF. one
is that NSF. like USDA and AID. has its own measure of
internal controls. clearances. and administrative
machinery. NSF also seems too understaffed. at least
in some areas. to handle adequately its present volume
of research contracts. NSF's ability to handle an
increased volume of international agricultural research
would have to be studied.

The Private Sector

could U.S. industry playa larger role in
agricultural research in the developing countries?
Given the free enterprise orientation of the United
states. it would be tempting to hope so. The realities
of the situation. however. ar<:! not quite as promising.

A mid-1960 study conducted in conjunction with the
report by the President's Science Advisory Committee
(PSAC). The WOrld FOod problem. was revealing in this
respect. Of 85 industrial firms contacted who belonged
to the Agricultural Research Institute. 71 replied. Of
the 71. 32 did not do any overseas research. and 3~

did. The 39 firms who did. however. concentrated their
activities in other high-income countries. The main
operations in the developing countries. in terms of
scientists. were in Argentina. Mexico. and Honduras
(PSAC 1967:Vol. III. 213-277). The orientation of
American firms to other high-income countries also was
reflected in a more recent and more general report
(Anonymous 1976b).

American firms contacted in the PSAC report
indicated that they might increase their research
operations abroad given increased stability of foreign
governments and a reasonable degree of assurance of a
financially successful operation. Of the 39. there
were 32 who said they would conduct research and
development in a developing country if supported by the
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u. s. government.
SUbsequently, some governmental support was given

through AID to encourage American food firms to conduct
investment feasibility studies for high-protein food
products in the developing countries. Grants of up to
160,000 were provided. Products were adapted for use
in the developing countries, but they were DOt widely
used by low-income groups because of their cost. No
direct u.s. investment resulted.-- Moreover, the
program did not elicit a favorable public reaction--not
so much because of the product but because of the idea
of government underwriting products that might
eventually produce a profit for the American firm.

There is also a more complex problem. Left to its
own devices, industry has concentrated on the
development and sale of mechanical technology, which is
often labor-saving. But many developing countries need
technologies that increase emplOYment. Often these
needed technologies are biological in nature, and they
tend to be relatively neglected in the usual mix of
industrial research (Hayami and Ruttan 1971:165-166).
Thus while profitable private research and development
may, as one economist has recently suggested (Peterson
1966:324-326), be socially profitable, the social
profit might be sUbstantially greater for biological
rather than mechanical technology.

If American industrial research in the developing
countries is to be encouraged, it might in the first
instance be in the area of biological research.
American seed firms, for example, have been operating
quietly and effectively within individual developing
countries for years. Encouraging such research might
be particularly appropriat~. But even where such
activities seem effective from a develOPment point of
view, they might not, as suggested above, always draw a
positive reaction. And certain firms may not be well
received by some within the developing countries.
Multinational corporations have in particular been
singled out for criticism in some quarters.

Coordination and Organization of Activities

If the increased activities outlined here are to be
carried out by the United States, they would represent
a sub$tantial growth in activity by a number of pUblic
and semipUblic agencies, and to a lesser extent, the
private sector. How could the increased activities
outlined here be given focus and coordination?

About 10 years ago, when a considerably smaller
research program existed, the PSAC report (1967:vol.II,
637) stated:
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A mechanism must be created to improve ~e
coordination and implementation of United
~ates efforts in food-population
research•••• This would require the
establishment of some kind of organizational
unit through which most of the funds would be
provided for research and education on world
food-population problems. It would require an
advisory council from other agencies and
organizations.

The same basic idea of a coordinating group and/or
an advisory council has emerged in several subsequent
studies. A recent National Academy of Sciences report
(NRC 1915b:9. suggested the establishment of a National
Agricultural Research Policy Council representing
federal and state agencies. A similar but somewhat
more broadly based advisory board to advise the
secretary of Agriculture on research strategies was
suggested in the proposed National Agricultural
Research Policy Act of 1976.- 7 Under Title XII a Board
of International Food and Agricultural Development has
been created which will have a Joint Research
Committee. AID already has a Research Advisory
committee. While these and related activities and
proposals clearly provide ample precedent for the
establishment of a coordinating body and related
advisory council. they also. in a sense. crowd the way..

In order to systematize and organize the U.s.
effort in the food and nutrition area. Study Team 14
proposes the establishment of a national Food and
Nutrition council in the Executive office of the
President. The council would in turn have several
major committees. one of which would be concerned with
food and nutrition research. This committee would be
composed of members of the board involved in this
subject and would have a small staff. Whether this
group should in turn have a subcommittee on
international agricultural research is uncertain. In
any case. the dominant federal interest in
international food and nutrition research would be in
AID and USDA. NSF and other agencies would have less
direct involvement but would have some. and perhaps a
growing. interest. Private industry would presumably
be represented in some way on the board or on the
research committee.

The possible organizational relationship between
these groups is outlined in the upper portion of Figure
6. It is assumed that the council and the research
committee would have only advisory functions (shown by
dotted lines); they would not be directly responsible
for procuring funds from Congress. although they might
advise the President and the Office of Management and
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Budgft on such matters. The individual agencies would
continue their present practice of going to COnqress
for their appropriations. Presumably the major
agencies also would continue to sponsor and support
their present research activities and facilities.
These are shown on the lover half of Fiqure 6.

While the organization pattern outlined would seem
to encompass moSt of the major elements considered at
present, the matter of advisory groups might prove to
be a complication. Differentiating the functions of
existing AID and USDA research advisory groups from
those of a multiaqency advisory group might present
some problems. The existing boards, including the
recently established Title XII board, might not welcome
another group, particularly if it would usurp some of
their povers. Various federal agencies also may have
to devote considerable human resources to servicing and
participating in board meetings.

These are substantial problems. yft the benefits
received from having a supra-agency advisory committee
for agricultural research should compensate.
Eventually it should be possible to work out
territorial rights between the various advisory groups
and to begin to see complementarities••• The Research
committee of the Food and Nutrition council might, for
example, be more concerned with broad policy issueR
than the agency advisory groups. The agency groups
might find the research committee of assistance in
obtaining support for their budgets.

The final resolution of these matters will depend
on the roles defined for some of the new groups (such
as the Joint Research committee of Title XII).
Clearly, though, some form of increased research
coordina1:ion is needed if the United States is to carry
out an expanded aqricultural research program in the
most effective manner.

• • • • •
While recommendations of needed changes in u.S.

agricultural research organization are important, such
changes should not be allowed to dominate the spotlight
or to become an end in themselves. Their basic
purpose, in the context of this report, is to lay a
better domestic base for improving agriculture in the
developing countries. The small farmer and the rural
poor are of particular concern in this process. They
and the developing country itself can seldom be helped
by a simple transfer of "big" science and technology
from high-income countries. The development of
appropriate local technology, over the longer run, can
generally best be done by research within the
developing nations themselves.
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Appendix A

FRENCH INTERNATIONAL AGRICULTURAL RESEARCH

France initiated a program of scientific and
technical cooperation in agriculture with what were
then its colonies just after World War II. As these
countries began to obtain independence. starting with
Madagascar in 1960. a program of contractual. bilateral
cooperation was established with each.

Groupement d'Etudes et de Recherches
pour Ie Developpement de l'Agronomie

Tropicale (GERDAT) ••

GERDAT is composed of eight commodity institutes
and a farm machinery institute. principally funded by
the French government. The individual institutes are:
Centre Technique Forestier Tropical (CTFT). Institut
d'Elevage et de Medecine veterinaire de Pays Tropicaux
(IEMVT). Institut Francais de Recherches Fruitieres
OUtre-Mer (IFAC). Institut Francais du cafe, du Cacao
et Autres Plantes stimulantes (IFCC), Institut de
Recherches Agronomiques Tropicales et de CUltures
Vivrieres (IRAT). Institute de Recherches sur Ie
caoutchouc (Rubber) en Afrique (IRCA). Institut de
Recherches du Coton et des Textiles Exotiques (IR~.

Institut de Recherches pour les Huiles et oleagineux
(IRHO). and Centre d'Etudes et d'Experimentation du
Machinisme Agricole et Tropical (CEEMAT).

Both GERDAT and each institute have a headquarters
and/or central laboratory facility in France and
utilize a network of about 50 national stations in the
developing countries. almost entirely in Africa. In
some instances. such as IEMVT. the GERDAT institute may
manage the station. Generally. however. stations are
used according to the terms of agreement with the
specific country in which they are located. The more
important base stations are: Cameroon. N'Kolbisson
(IFCC); Chad. Fort Lamy (IEMVT) and Bebedja (IRCT);
Dahomey. Pobe (IRHO); Ivory Coast. Bouake (CTFT. IEHVT.
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lRAT. IRCT). Bingerville (IFCC). and Bimbresso (IRCA);
Madagascar (Malagasy Republic). Tananarive (CTFT.
IEMVT. IRAT). Ilaka-Est (IFCC). and Tulear (IRCT); and
seneqal. Dakar (IEMVT). Bambey (IRAT). and Darou
(IRHO) •

The other or secondary stations are comparatively
small and not as well equipped. Other African
countries with one or more GERDAT secondary stations
include: central African Republic. Congo-Brazzaville.
Ethiopia. Gabon. Mali. Mauritania. Niger. Reunion.
Togo. Uganda. and Opper Volta. Elsewhere. GERDAT
affiliated stations are found in the Caribbean (IF~C)-

Guadeloupe. Guiana. Martinque; in Asia. New Caledonia
(CTFT. IFAC); and in Cambodia. New Hebrides. and
polynesia (all IRHQ).

AS of 1971 the overall GERDAT staff totaled 650
experts and supporting technical staff. 300 technical
officers. and associated administrative officers and
working staff. The member institutes issue 10
periodicals and have contributed to a number of
commodity books.

According to one secondary source. the 1974 budget
totaled $54.6 million. This was composed of salaries.
76.2 percent; operations. 22.0 percent; and equipment
1.8 percent (Charreau 1975).

Ins~itut de Recherches Agronomiques
Tropicales et des Cultures Vivrieres (IRAT)?O

lRAT was founded in July 1960 and is a French
private law corporation. Its headquarters is located
in Paris and the technical services and central
laboratories at Nogen~-sur-Marne. lRAT does both crop
and general agricultural research. The principal food
crops s~udied are rice. sorghum. millet. and corn. The
general agricultural research includes farming systems
in several ecological zones.

In terms of opera~ions:

Each country specifies its program of work
according ~o its priority and knowledge and work
carried out in other countries wi~h similar
ecological condi~ions. This allows IRAT to direct
its work concerning the main food crops on a
regional basis.

lRAT research in various agricultural disciplines
is supported by work carried out in France in
connection with universities or the GERDAT facilities
in Montpellier.

As of 1969. the IRAT s~aff was composed of 140
senior scientists. 40 stationed at headquarters and 100
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abroad; and 75 technical research assistants, 25 at
headquarters and 50 abroad. The total budget in 1969
was about S7.1 million (fr 37 millio~ and by 1975 had
increased to S11.1 million (fr 47 million). It was
financed from four sources: the French Aid and
COOperation Fund, the French Overseas Department
Investment Fund, international funds, and contracts
with individual governments and organizations.
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Appendix B

JAPANESE INTERNATl:ONAL AGRICULTURAL RESEARCH

TROPICAL AGRICULTURE RESEARCH CENTER? 1

In 1966, Japan initiated a Tropical Agriculture
Research Unit under the Research council of the
Ministry of Agriculture and Forestry. This unit was
reestablished in June 1970 as the Tropical Agriculture
Research Center (TARC). A new headquarters and
research facility was completed in Tsukuba New City in
1974.. A branch station is located in Okinawa.

TARC's objective is to contribute to the
development of tropical agricultural technology by
carrying out research at both the center and abroad.
The most important activity is the undertaking of joint
or cooperative research programs with scientists
located in tropical and subtropical countries. As of
1975, TARC had 93 staff members, 67 of which were
research scientists. of the scientists, 35 were
engaged in research work in Brazil, Indonesia,
Malaysia, the Philippines, Sri Lanka, Thailand, and at
IRRI, ICRISAT, and CIAT.

In addition to cooperative research programs, TARC
sponsors an annual international symposium, invites
foreign scientists to study in Japan, and provides
information services, including the publication of the
Japan Agricultural Research Quarterly.
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Report of subgroup c. Study Team 14

DEVELOPMENT OF RESEARCH PERSONNEL



INTRODUCTION

This subgroup vas charged with assessing research
personnel requirements for international food and
nutrition programs. we reviewed the need to: (1)
increase the number of trained research personnel, (2)
improve the quality of training and educational
programs, (3) improve the planning and management of
international training, and (4) strengthen training and
educational institutions.

While undertaking this study, we drew extensively
from similar discussions going on within the Food and
Agriculture Organization and the regional meetings on
international agricultural training that vere sponsored
jointly during the spring of 1976 by the u.s. Agency
for International Development, the International
SCience and Education Council (ISEC), and the
Association of U.s. University Directors of
International Agricultural Programs (AUSUDIAP). These
discussions generally reinforced our thinking regarding
research personnel requirements (particularly in the
developing countries) and future training needs. we
have attempted to move beyond general recommendations
about international training to specific actions that
should be implemented in the United States if existing
deficiencies in research personnel, especially those
found in most developing countries, are to be
systematically addressed and eventually alleviated.

INCREASING THE NUMBER OF TRAINED RESFARCH PERSONNEL

Presently, there is no accurate, comprehensive
profile of research personnel resources in the
developing countries. FAO is attempting to develop
such an inventory through its CUrrent Agricultural
Research Information System program and expects to have
initial survey data available by mid-1977. In the
meantime, we proceeded with somewhat incomplete and
greatly aggregated data (see Table 13) that do not
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clearly delineate a profile of the worldwide
agricultural research personnel situation. They can
only serve as a general guide to show the extreme
imbalance in numbers of researchers between the
industrially developed countries and the developing
countries.

Projections of the numbers and types of research
personnel needed to staff food and nutrition research
programs, especially in the developing countries, also
are difficult to make. This is partly due to the
number of different and sometimes conflicting
assumptions that can be used to address the question,
"What ouqht to be?" Many of these issues involve
decisions relating to the organization of national
research capacity, the level of possible and/or
acceptable international cooperation, or even the
question of what constitutes "sufficient" research
capability.

The complexity of the problem is reflected in the
proceedings of the FAO conference on agricultural
research held in Rome in 1975 (FAO 1975b). The
conference participants concluded that research is
chronically underfinanced, often not well aligned to
national needs and priorities, and is suffering from an
acute shortage of trained scientists. Clearly, from
these statements the problem is difficult. on one hand
they conclude that there is an~ shortage of
researchers, but, on the other, those available are
underutilized because research is improperly oriented
and/or inadequately funded--the problem of
effectiveness. Even if we assume that existing efforts
and recommendations will improve the financing of food
and nutrition research, we still have to determine just
how wide the gap is and where it is widest. In
discussing this question, FAO's Rome conference (FAO
1975b) reported:

73. A recent FAO assessment of numbers of
qualified agricultural research workers
and technicians in developing countries,
based on the most up-to-date information
from regional surveys indicates that there
were approximately 3,600 in Africa, 3,750
in Latin America, 4,200 in the Near East,
and 7,700 in Asia and the Far East-a
total of 19,250, excluding China with an
estimated 5,500 workers, and Japan with
3,850.

74. These figures are not directly comparable
with data quoted by Evenson [1973] for
1965 showing a total of 9,850, since the
latter only covers 58 developing countries
in respect of crops and livestock, whereas
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'!'able 13. EstinIt.ted 1lUltJer of scientis~ allocated to
agrlcultw:al research in 1974 by country am regioo

NU1iJer of Nlmtler Of
scientist- scientist-

coontry years COUntry years

westem &&Lvp:: Latin JWneri.ca.

DemBrlc 560 Argentina 880
Finlard 242 Olile 192
Icelan:i 35 Paraguay 131
Ireland 490 Uruguay 100
NaJ:way 480 Bolivia 50
sweden 300 Brazil 2,000
United~ 3,310 C01aItri.a 870
Austria 110 a:uadar 200
Be1giun 800 Peru 220
FJ:'aJx:e 1,240 Venezuela 160
GentBny 3,000 COSta Rica 71
Netherlcmis 1,100 El Salvador -85
SWitzerland 325 lbrrluras 72
Greece 390 Mexia> 1,000
Italy 1,200 Nicaragua 34

PortuJal 500 other countries 792
Spain 670-- REGIOOM. '1UmL 6,757
REX;IOOM. '1UmL 14,752

Eastem Europe and U.S.S.R. Africa

Bulgaria 960 fot>rocXX> 65
Czechoslovakia 4,100 S\.dan 140
HI.n}ary 1,500 U.A.R. 800
Poland 5,150 cameroon 96
lb!Bni.a 3,200 Chad 30
Yugoslavia 1,970 I>alxDey 16
U.S.S.R. 33,350 Ganbia 5
Other 2,026 Gaba1 5

Qlana 140
REX;IOOM. '1UmL 52,256 Ivm:y COast 110

L:iteria 16
North Jlmeri.ca and OCeania Mali 35

Nigeria 300
Australia 3,200 5enega1 160
New Zealand 700 Sierra Iea1e 36
canada 1,520 Upper Volta 11
United States 7,500 zaire 85
other 19 Bururdi. 28

Etfliopia 65
REGI~ '1UmL 12,939 Kenya 280



!bitiei' of
scientist-

Countg years

Africa

Malagasy Replt>lic 80
Malawi 75
Mauritius 65
RwaOOa 18
Tanzania 145
UgaJx1a 80
Botswana 16
Iesotho 10
ROOdesia 180
South Africa 1,000
Swazilam 12
Other countries

ani regional
organizations 535

RroIQNAL 'IDI'AL 4,806

Asia

Cyprus 52
Iran 500
Israel llO
'l\Irkey 580
Syria 540
Bangladesh 190
Sri Lanka 130
India 2,150
Pakistan 280
Indalesia 380
Malaysia 240
Philiwines 620
'Ihailard 725
South Vietnam 20
Orina 16,000*
Iblgkong 12
Japan 14,000*
South Korea 650
Taiwan 400
Other countries 330

REX;IOOAL 'IDI'AL 38,359

Regional total for Asia (exc1\.1dinJ Ori.na ani Japan) 8,359

*FJ\D estimates tm rn.utber of research ~rkers in Ori.na ani Japan
as 5,500 and 3,850, respectively.

SOUrce: Boyce ani Evenson (1975).



the FAO dau cover JDOre cout*ri,s and all
s~ors of agriculture. While comparisons
of data for individual countries suggest
that there hi.! probably been an overall
improvement, two factors need to be borne
in mind. These are:

(i) The summarized figures conceal the
fact that roughly 50 percent of all
the workers in developing countries
are concentrated in five countries-
Brasil, Egypt, India, Pakistan, and
the Philippines. In this respect the
situation has changed little since
1965.

(ii) Even assuming ~at there had been no
increase since 1965 in the scientific
establishment of the 26 economically
"developed" countries listed by
Evenson, they would still bave, with
45,000 scientists in the crop and
livestock s~ors alone, JDOre than
twice as aany scientific workers than
all developing countries in all
sectors of agriculture in 1975. ~
imbalance is striking in relation to
the urgent problems faced by the
latter, and suggests that shortage of
trained manpower remains the principal
restraint on strengthening their
national research efforts.

15. NarrowiM this gap should therefore be a
main lia of nltional Ind interpational
effort. but it i. difficult to I"ess the
mlgnitude of the problem b!clu,e we have
no "oyerview" of the need and no
CODsolidated record of existing training
programmes.

76. Allowing for an annual WIstage even as low
as 10 percent, approximately 2,000
scientists per year would have ~o be
trained just to hold the present
inadequate level steady; and given the
present concentration of force in a few
countries, there is clearly an enormous
job of training new entrants ~o be done
for mOlt other countries. Assuming
optimistically that present numbers of
agricultural scientists in developing
countries were to be doubled by 1985, at
least 50,000 would have to be trained
during the next decade. This excludes the
equally important task of retraining and
updating both scientists and production
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specialists, which the standards of
entrants for the "in-service" training
programmes of the International Centres
indicates to be of the utmost urgency.
Training of middle level technicians is
also vital; in many countries inadequately
trained sUpPOrting staff is a major
constraint on the work of ecientiste.

It is clear from these deliberations that the
training task is a large one and that many new
scientists must be trained annually juet to maintain
the present inadequate levels. It also is clear that
the international scientific community does not have
enough information on the numbers and types of trained
research personnel presently working in agricultural
research, and on the numbers and types of scientists
being trained each year in educational institutions in
the developing countries.

Even data on foreign researchers presently being
trained in the United States are often highly
aggregated. For example, the data in Table ,_ for
numbers of foreign students stUdying in U.s.
universities in selected years show enrollment trends.
but fail to differentiate between fields of study
within agriculture. However, these data do show that
U.s. universities substantially contribute to training
scientific personnel on a worldwide basis. Thus
continued emphasis should be placed on developing and
maintaining appropriate, high quality educational
programs in these universities if the quality of
international research is to be maintained.

Theee data should be supplemented with similar
information from other educational and research
institutione around the world if they are to be useful
in maintaining an accurate profile of research
personnel availability by field of study and country.
Data on the total numbers of scientists being trained
in various disciplines are available for the United
States on an annual basis (Table 15), and they provide
useful information on research training trends in the
United States. However, in the United States research
priorities (expenditures) and research training tend to
go hand in hand; therefore, these data may not reflect
accurately future requirements for research personnel.

Conclusions

The availability of trained. competent reeearch
workers in most developing countries is grossly
inadequate. Presently, around 2,250 foreign graduate
students are studying agriculture in U.s. universities,
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of which only 519 or 23 percent are being directly
,upported by AID. Given the ,oaring co,t, of higher
education in this country and the problems of training
foreign re,earch personnel in a different cultural and
ecological ,etting, the developing countries must
continue to develop their own research training
capability. However, to help meet the short-run
research per,onne1 requirements of many developing
countries a, well as to help these countries build a
re,earch training capacity:

• We recommend that the United States
8ubst1ntia11y increase its commitment to
1;oiniM research personnel frOll 1;he
deye10ping countries.

Specific recommendations for using additional resources
are found in a later ,ection.

To help guide and direct these training efforts.

• we recommend that current efforts to
survey the availability of existing research
per!ODD.1 (including number' of scientist•• by
field ofetudy and level of training) on a
C9UDtry-by-coUOtry basis be completed. and
that 1;he current educa1;ional and traiping
cApacit.y of educational insti1;utions in the
developing countries be Surveyed apd
described.

IMPROVING THE QUALITY OF TRAINING PROGRAMS

Most u.S. educators feel that training programs for
8cientists in world food and nutrition research should
be strengthened substantially. Larger numbers of
scientists should be trained in this area, and training
programs should be modified continually to fit the
changing needs of trainees and of national research
programs.

In the United states, an almost infinite range of
educational programs exists for research scientists.
However, there are some problems in utilizing this
potential. First, there is a lag in adjusting the
support for these programs to the changing problems
faced in world food and nutrition research. A report
by the Board on Agriculture and Renewable Resources of
the National Academy of Sciences (NRC 1975b) stresses
the need to strengthen educational programs for both
basic and applied scientists in this overall area. The
present deficiencies relate in part to the "food
surplus mentality" of public administrators during
recent years. This mentality has resulted in a shift
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Table 14. Nm'bers of foreign stu1ents stWying agriculture in U.S. universities by regions in
selected years

1969-7()b1964-65a 1973-74c
Uii3er- tJiiIer- Ul&r-
grad- Grad- grad- Grad- grad- Grad-

Iegion uate uate Other 'lbta1 uate uate other 'Ibtal uate uate Other 'lbta1

Africa 254 252 62 568 117 218 25 360 153 329 36 518

Far East 103 775 57 935 143 1,038 75 1,256 263 1,103 37 1,403

Near am
I Middle East 144 273 16 433 101 263 14 378 96 218 9 323....
~ Latin 1Ilrerica 330 275 44 649 455 440 50 945 323 491 82 896....
I SUbtotal 831 1,575 179 2,585 816 1,959 164 2,939 835 2,141 164 3,140

Oceania 5 55 4 64 19 50 2 71 14 39 1 54

Eurof.e 44 159 65 268 43 195 57 295 60 175 12 247

l'brth Anerica 144 137 12 293 155 150 9 314 106 80 2 188

l1nkrx7Nn 1 1 16 31 1 48 12 46 1 59

'IDl2\L 1,024 1,927 260 3,211 1,049 2,385 233 3,667 1,027 2,481 180 3,688

aIIE (1966), brIE (1971), eIIE (1975).



Table ~5. Nmbers of earned master's ani doctoral degrees oonferred by institutia'ls of~
1.ea.rninJ in the Unitsd States in selected fields of st:l.Dy (agricultural ani
sciences, ani selected biological scieJ'Xles) for selected years

1964-658 1969-7i1J 1973-74c
Master's Doctoral Master's DOCtOrill Master's Doctxral

Fields of stuly degrees dep'ees dep'ees degxees degrees degrees

Gereral agriculture 72 69 220 3
I

I-' l\graDny 239 110 294 185 271 156
~

!'oJ Soil scieooe 59 71 87 77 87 72I

J\ni.mal scieooe 237 117 301 159 370 129

Dairy scieooe 75 29 48 32 55 27

Pooltry science 57 15 38 20 46 10

Fish, gane, and wildlife 72 15 177 51 295 58

Ji:)rti.culture 136 80 146 68 166 45

OrnaIIental horticulture 6 2 16 5 24 2

Agriculture and fann nanagement 8 2 14 10

Agricultural ec::ooan:i.cs 329 128 406 181 415 165

Agricultural blsiress 4 27 3

Food scieooe and t:ec::hmlogy 103 34 153 99 197 88

Forestry 272 51 327 97 408 78



Natural resources rnanagEJleI1t * * * * 160 26
Agriculture am forestry
teehrx>1ogy * * * * 8 12

Range rnanagEJleI1t * * * * 43 19

Other agriculture am
natural resources 91 3 144 30 133 27

Agricultural education 368 28 476 49 474 27

Foods am nutrition ll5 16 210 30 407 51

I:bne ecx>rXIlli.cs education 448 14 712 15 607 20

Plant patrology 73 81 132 105 90 82

Plant };hysiology 17 21 21 40 16 34

Entx:m:>logy 151 132 220 173 198 172
I

I-' Bacteriology (general) 341 225 469 359 57 36
~

IN
Microbiology Incl00ed in InclOOed in 452 348I

bacteriology becteriology

r-t:llecular biology * * 14 31 25 57

cell biology * * * * 5 9

Marine biology * * * * 99 25

cenetics 63 86 71 95 97 93

Nutrition, scientific 62 21 ll8 47 144 81

--
*Not listed as a specific group during these years.

Sources: Baker, et ale (1976), ltJoper (1970), am Mason am Rice (1967).



of research funding away from food and nutrition.
Since graduate-level training is closely tied to
ongoing research programs, training activities in this
area have lagged. This is particularly critical in
view of the substantial Proportion of the agricultural
scientists from the developing countries who are
trained in u.S. institutions.

A second problem is that too little effort has been
made to adjust teaching programs to the students'
changing backgrounds. The educational programs of most
major u.s. universities should be equipPed to train
researchers in the practical aspects of agricultural
production. The era in which almost all u.S. students
in agriculture had farm backgrounds has passed. The
majority of today's agricultural students, from both
the developing countries as well as most of the high
income countries, are generally unfamiliar with the
practical side of agriculture.

Third, there is limited knowledge about the
complexities of food and nutrition problems in the
tropics and subtropics. During the 1950s and 1960s,
the Professional staff from some u.s. universities
participated in food and nutrition research and
training activities abroad. However, in recent years
technical assistance programs have not provided the
opportunities for the continuous collaborative research
and scientific exchange that are essential. Thus the
competency of u.s. scientists in international
agricultural research, developed at great cost to both
universities and donor agencies, is presently not being
used effectively and is rapidly diminishing. This
should not be allowed to occur. Practically no federal
funding is being invested currently to maintain, let
alone update, u.S. educational programs directly
relevant to students (both domestic and foreign)
speciali~ing in international food and nutrition
problems.

Training Programs for Research Educators

The most effective method of alleviating the long
term research personnel needs in food and nutrition
research is to continue to develop universities and
colleges with quality programs in these areas. In
countries where the educational capacity for research
workers is weak or nonexistent, strong baccalaureate
degree programs should be developed in the agricultural
and food sciences, nutrition, and the related social
sciences.

As the colleges of agriculture and the allied basic
and social science departments become strong, most
countries will need to establish graduate programs.. TO
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do so, national universities must have access to
ongoing, broad-based research programs.

At first, universities in the developing countries
probably will lack the staff to offer a full complement
of graduate courses in a specific field of study. As
gradua~e programs are developing, appropriate
mechanisms (such as cooperative degree programs) should
be developed with u.s. and other national/regional
universities to fill in the gaps.

Developing Subject Matter Competency

In most fields of study there are a number of
highly competent universities around the world that
have excellent graduate programs for the individual who
plans to return home to teach. However, there is a
need for these programs to emphasize priority research
areas and to treat the problems of international
agriculture in greater detail.

This need was recognized in the regional mee~ings

mentioned earlier held in 1916 and sponsored by AID,
AUSUDIAP, and ISEC. At these meetings, the u.s.
educational community saw a need to upgrade the
international aspect of agricultural courses to achieve
greater flexibility in the curriculum and to improve
the balance between academic and nonacademic training.
SPeCifically, they saw a need to: (1) strengthen
institutional resources for training in in~ernational

agriculture, (2) encourage training a~ home whenever
possible, (3) support more relevan~ academic ~raining

programs, (II) provide opportuni~ies for faculty
awareness and utilization of other disciplines, and
finally, (5) provide appropriate interdisciplinary
training programs for international students.

we do not intend to detail the specific
characteristics of a curriculum for international
agriculture. However, such a curriculum should prepare
s~udents who have little or no practical experience in
agriCUlture and a limited understanding of the problems
of the rural poor to identify and solve problems in
their professional area, to recognize critical needs in
their own countries, and ~o respond to these needs.

Students should learn the scientific principles
essential to solving problems in their professional
area. However, they also should recognize that even
though these principles do not change, their
application of them changes quite rapidly. Thus there
is a need for training programs that give s~udents a
solid foundation in the basic sciences, but that also
have a strong problem solving orientation, providing
up-to-date information and practical experience in the
applied areas of food and nutrition research.
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'1t1e fact thate1:udents can go through
baccalaureate. mae1:er's. and doctoral degree programs
in the agricultural sciences and never step onto a farm
is a problem in reaching training goals. If research
educators (and scientists) are to be problem oriented.
concerned. and competent about increasing food
production and alleviating malnutrition. then the
appropriate practical ~raining should be provided where
e1:udents lack this type of experience. Many people
agree that this type of experience is important. but
few institutions or agencies have taken the
responsibility of ensuri.ng that students get these
eXPeriences.

~raining also must be at the appropriate level to
meet SPecific needs. Not all training and educational
programs should be oriented toward degree training;
however. foreign educators within their national
universities will generally require advanced degrees.
In addition. given the lack of research opportunities
in many universities in the developing countries. some
research educators would benefit from an updating or
upgrading educational activity. which might be in the
form of staff exchange. additional course work. or
postdoctoral research training.

Developing Teaching skills

There are at least two problems in developing
appropriate professional skills and attitudes among
foreign students studying in u.s. universities. First.
many foreign students who come to the United States for
graduate work in the agricultural sciences have some
tyPe of fellowship support rather than working as
teaching (or research) assistants. Pursuing full-time
graduate studies minimizes the time and cost necessary
to complete a degree program. but it also preempts the
opportunity. which many U. s. graduate students must
pursue out of financial necessity. to gain valuable on
the-job experience working as a teaching assistant with
the undergraduate program. Furthermore. even if the
dec! sion were made to give foreign students who plan to
return home as research educators this experience.
implementing this type of program would not be easy due
to language problems and to foreign students' lack of
familiarity with local production problems. At the
same time. however. if U.s. universities are going to
prepare foreign students adequately to return home as
research educators. they should be provided with
ComParable experience.
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COnclusion

Af~er reviewing curren~ effort8 ~o ~rain research
educa~or8, we concluded ~hat the following program
changes should be encouraged:

High priori~y should be given to the continued
development of relevant curriculum for training
food and nutri~ion re8earchers in insti~utions in
both the high-income and developing coun~rie8.

Prac~ica1 training exercises should be developed by
universi~ies, and 8tudent8 who lack this background
should be required to comp1~e this training before
graduation.
Training programs 8hou1d be made more flexible (or
take advan~age of exis~ing f1exibi1i~y) ~o

encourage in~erdi8cip1inary~raining directed at
solving 8pecific problems in the 8~udent's home
coun~ry.

The skills and knowledge of ~he university faculty
members in the developing countries should be
upgraded through study leaves and other
opportunities for scientific exchange.
Student8 who definitely plan to become research
educators should be given specific ~raining ~o

develop their professional teaching skills prior to
gradua~ion.

Institutional cooperation between universities in
the high-income and developing countries for the
purpose of executing graduate-level academic
program should be encouraged and 8upported.

Training Programs for Research Scientist8

To develop na~ional food systems, research
scienti8ts are needed to conduct: (1) work in the
basic sciences to maintain existing ~echnology and to
enable future technological breakthroughs; (2) research
to improve produc~ion technology which will increase
the quality and quantity of food products; (3) research
to produce postharvest and food processing technology,
to reduce food 10s8es, and to increase the utilization
of food supplies; and (4) 80cial science re8earch ~o

anticipate and aS8ess the consequences of technological
change, to develop food and nutrition policies, and to
assist in the development and dissemination of food
production and utilization technology.
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ProqraBl Needs for ~e Basic Scientift

Basic research scientifts IllUSt be highly trained in
their respective disciplines, but they also should be
aware of current research in fields of study closely
related to their own. Therefore, scientists trained to
work on the high priority research areas vi~in food
and nutrition programs IllUst maintain a full
understanding and appreciation of multidisciplinary,
problem-oriented research.

'1'he methodoloqy of training individuals in the
basic sciences vill probably follow ~e traditional
pattern: giving advanced graduate students and
postdoctoral fellove the opportunity (~rough

assistantships and fellowships) to work with the best
research scientists on high priority research projects.
Particularly where these projects directly tie into
ongoing work at ~e international or regional centers
in the tropics and subtropics, predoctoral students and
poftdoctoral fellows should be encouraged (and
supported) to go into the field and carry out research
projects in these areas.

It is not uncommon for basic research scientists to
get totally involved in the theoretical aspects of a
problem and to neglect the possible technoloqical spin
off benefits that might result from their work. Giving
scientists from the United states and other high-income
countries the opportunity to work in the tropics and
subtropics as part of their advanced training vill help
JIlllke them more sensitive to the food and nutrition
problems faced by poor nations.

During the next decade, much of ~e basic research
work related to world food and nutrition problems
probably vill be done in the more developed countries
because of the existing research infrastructure. Even
so, the developing countries must cooperate vith the
advanced research institutes and universities in the
tropics and subtropics, including giving advanced
training to research personnel in these institutions.
After returning home these individuals would probably
become key collaborators in future joint research
projects.

In larger countries such as India, Brazil, and the
Philippines, which already have a considerable research
infrastructure, the national research capacity could be
strengthened through collaborative research projects.
Furthermore, new resources allocated to the priority
areas could mean new breakthroughs. Therefore,
collaborative research with competent scientists and
agricultural research institutions in the tropics and
subtropics becomes important, if not essential.

Frequently scientists in these countries lack
resources (particularly foreign exchange) to buy the
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equipment necessary for comparable research in their
own environment. Also, the high cost of international
travel makes it difficult for developing country and
u.s. scientists to meet for analysis and planning
purposes. Much of this work can be done by
correspondence, but direct meetings between
collaborators, at least once or twice a year, are
essential for rapid progress.

Proqram Needs for the Production scientist

Most research workers in crop and livestock
improvement programs need at least two basic types of
skills and knOWledge. First, they must'be good farmers
and husbandrYmen. Unless research workers can grow a
good crop or properly feed and care for livestock, it
is doubtful that they can contribute to national food
production through research. Second, they need
analytical skills in order to make accurate
observations and critical judgments about technological
innovations. A third type of skill, which at least a
few production scientists need, is the creative ability
of a research inventor.

Within the overall research continuum the
assignments of research workers in food production
proqrams can be classified into three phases: (1)
translating knowledge into technological components
(partially a central experiment station activity), (2)
testing technological components under local ecoloqical
conditions (branch experiment station activity), and
(3) combining and testing different technological
components to develop a production technology or
package appropriate for local use.

Probably the most familiar research activity, under
the first phase of developing new technological
components, is the task of the plant breeder who
develops new, improved crop varieties or populations.
Combining at least 20 different desired genetic
characteristics within a single variety is a complex
and time-consuming process. Usually it takes a minimum
of 10 to 12 years in the United states to develop and
release a new variety of wheat. The scientist's
creative ability in this area must be developed largely
through extensive research experience which makes staff
continuity so important.

Testing new technoloqical components under local
environmental conditions requires good research and
farming skills. Less experienced scientists should be
assigned to this activity. Extensive field experience
would sharpen their creative skills and insights as to
how physiological and ecological factors interact to
affect production.
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oeveloping new farming practices or sy~ems is a
complex research task requiring good analytical and
production skills as well as creativity and insights
into relationships between production factors. Again,
research and production skills can be handled
systematically by combining academic and on-the-job
training in an ongoing research program, but the
creative skills of the biological inventor/scientist
come largely from extensive field experience.

one problem associated with this last group of
trainees is that large numbers of production research
workers are needed. Agricultural technology tends to
be location-specific so that each ecological region
needs production research workers who can modify and
improve technologies used by farmers. To meet this
large research personnel requirement, there is a need
for a multiplier effect through a national training
mechanism.

we feel that the experience gained from several
relatively successful regional production programs such
as Masagana 99 in the Philippines, Operation Armadillo
in Brazil, and the Puebla Project in Mexico provides
useful guidelines about how national training programs
for production research personnel should be organized.
specifically, these programs concentrate on training
large numbers of field-level research (and extension)
personnel, the critical research link between the
experiment station and the producer.

In most developing countries outside assistance
will be required to develop a national training
capacity for these production-oriented field research
personnel. International centers are in a unique
position to help train leaders for such programs, but
these centers do not have enough outreach staff to help
large numbers of developing countries set up such
national production research and training programs.
The united States should increase substantially its
efforts to strengthen the research capacity in the
developing countries by supporting national training
programs for field-level production research (and
extension) workers. Where the developing countries
lack this training capacity (either within the national
university or the ministry of agriculture),
international centers and u.s. universities should work
together to assist national institutions in
implementing these training activities. Wherever
possible, these programs should be handled by the
national university or college of agriculture. This
linkage with national production and training programs
should keep the regular degree programs of these
educational institutions tied more closely to
production problems in the field.
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A serious impediment to training large numbers of
production-oriented scientists and technicians in the
developing countries is the lack of prestige currently
associated with production research. we recommend that
this problem be studied further and that actions be
ta~en to reward scientists who carry out essential
research activities.

Improving a farmer's production technology is a
complicated and demanding research assignment requiring
competent research personnel. It is a serious mista~e

to put all of the best trained research scientists in
central research laboratories. Each phase of the
research process.needs senior-level, ~xperienced

research personnel (generally M.S. and Ph.D. level) who
can direct and implement research tasks as well as
analyze and ensure the uee of research findings.
Younger, middl~level research workers and technicians
(B.S. and M.S. level) with research and production
skills to carry out day-to-day field operations are
needed to support senior-level research scientists.

Program Needs for Food Preservation and utilization

Increasing food production will do little to
alleviate malnutrition and hunger unless more attention
is given to the utili%ation side of national food
systems. strengthening a nation's research capacity to
study and solve problems of food storage, processing,
and preservation and of food distribution and of human
nutrition requires trained research workers in both the
technical and social sciences.

several major research efforts are needed in the
developing countries. First, safe, inexpensive methods
of food preservation and storage must be developed (see
Study Team 6's report, "Food Availability to
consumers"). particularly in the humid tropics,
microbiological activity is high and the nutritional
value of many foods once harves"ted will deteriorate
rapidly. Rodents cause significant food losses because
of storage problems. The economics of food
preservation and storage is critically important in the
developing countries because food preservation and
processing techniques used in the industrialized
nations are frequently too costly for general use.
Therefore, innovative scientists are needed urgently to
work on low-cost, village-level types of food
preservation and storage technology.

A second major effort should be made in the area of
policies and economics of food distribution. Issues of
food distribution generally are "tied into larger
questions of national development. Even so, the
problem of moving food from producers to consumers and
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the related distribution problema are very important in
increasing the efficiency of national food systems.

Third, more attention must be given to nutrition
research and education to ensure the effective
utilization of food by cons\UlIers. The developing
c01D1tries must learn more about the nutritional
problems and deficiencies faced by consumers
(especially the very poor) and how people living in
food-deficit countries can make the best nutritional
use of existing food. resources. There also is a need
for research into the problems of disseminating
information on nutrition to millions of consumers who
have 11ttle or no knowledge about nutrition and
nutrition-related health problems.

The training needs of research workers in the food
storage and preservation areas (particularly
agricultural engineering and the food sciences) are
similar to those of research personnel in agricultural
production. Academic training in the appropriate field
of study is necessary and can be handled effectively by
many universities. However, practical training in the
research itself requires more attention. Much of the
problem stems from the fact that research in this area
has received only low-level support; therefore,
training opportunities and procedures are lacking
generally.

Program Needs in the social Sciences

SOCial scientists play an important role in both
food production and utilization. The social
consequences of technological innovations often can be
assessed by social scientists who, if working closely
with technical scientists, can make suggestions about
the appropriateness of alternative innovations.

The social scientist also can help remove
institutional bottlenecks in the technology delivery
system. For example, credit procedures in many
developing countries make it difficult for small
producers to have access to improved technology.
Organizing small producers into credit unions or
cooperatives as well as helping banks streamline credit
procedures are important research tasks for social
scientists.

AgriCUltural policies regarding the allocation of
scarce resources within the agriCUltural sector also
have a considerable effect on the potential use of
research results as well as on determining what types
of research should be undertaken. Likewise, food price
and distribution policies have major consequences for a
nation in terms of achieving social and developmental
goals.
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SOCial scien~ists working in opera~ional research
programs wi~hin na~ional food sys~ems need basic
~aining in their respec~ive disciplines and on-the-job
experience. TO da~e, successful ~raining programs tha~

could provide these opera~ional research skills for
social scien~ists have been very limited. several
in~erna~ional cen~ers have small-scale ~raining efforts
underway in associa~ion with regular ~echnical research
programs. I~ would appear ~ha~ operational research
training programs for social scien~ists can best be
carried ou~ in ~he context of ~eir own na~ional or
provincial produc~ion/u~ilizationprograms. For this
reason, international training and exchange activi~ies

are somewhat more difficul~ ~o implement due ~o the
language, ins~itu~ional, and cul~ural factors of
individual na~ions.

Because proble~orien~ed research ~aining for
social scientis~s is impor~an~ for the development,
dissemina~ion, and utiliza~ion of new ~echnologies, we
recommend tha~ i~ be de~ermined how this type of
~raining ac~iv1ty can be carried ou~ more effectively,
and tha~ grea~ly expanded mul~disciplinary~raining

oppo~uni~es be provided for social and agricul~ural

scientis~s so ~ha~ a closer working rela~ionship can be
developed.

Conclusion

Increased a~~ention should be given ~o ~he entire
range of research scien~is~s ~ha~ are needed,
especially by the developing coun~ries, ~o genera~e

knowledge and ~o develop ~echnologies ~o solve
immedia~e and longer ~erm food production and
u~iliza~ion problems. Wherever possible, u.s.
universi~ies and other agricul~ural research
ins~i~u~ions should join ~he in~erna~ional research
centers in helping the developing coun~ries initia~e

their own research ~raining programs. specifically, we
concluded ~a~:

Increased a~~ention and resources should be given
~o training field-level produc~ion research workers
wi~hin national programs, drawing on the recen~

experiences of successful production research and
~raining programs in o~her coun~ies.

In~ernational cen~ers should con~inue, and,
wherever possible, expand ~heir training programs
for research scien~is~s.

Compe~en~ research workers wi~hin national programs
should be rewarded for effective production
research work by being selected for addi~ional

academic ~aining and for in~erna~ional conferences
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and work8hops tha~ are organized to address serious
re8earch and developmen~ problema.
Increa8ed a~~ention should be given to training
8Cien~i8~8 for re8earch on food proces8ing,
s~orage, and utilization.
Increased eff~8 should be made ~o inc1ude social
8Cien~i8~s in re8earch and develop_n~ program8 and
~ include social scien~i8~s and technical
assis~ce worker8 directly in na~ional production
~raining programs.
Renewed a~~en~ion 8hould be given ~o ~e more
applied re8earch wi~hin u.s. 8~a~e univer8ities 80
tha~ gradua~e ~uden~8 (bo~h foreign and domestic)
will have the opportuni~y ~o gain practical
re8earch experience within academic degree
p:ograms.
More opportuni~ies for gradua~e-Ievel and
po8~doc~oral research ~aining in the ba8ic
8ciences should be made available ~o younger
8Cienti8~s from bo~h ~he high-income and developing
coun~ries, especially in those disciplines rela~ed

~o ~e high priori~y research areas.
OOllabora~ive programs 8hould be establi8hed with
selected universi~ies and research in8~itutions in
the ~ropics and sUb~ropics where advanced-level
gradua~e students and pos~doctoral fellow8 can gain
research experience working under ~ropical and
8ub~ropical conditions.

Training Programs for Research Adminis~rators

Three ~ype8 of adminisuative Personnel are
essential to a na~ion's food and nutri~ion research:
policymaker8, research direc~ors, and research or
experiment sta~ion managers. These administrators
allocate scarce re8earch resources and are key
individuals in de~ermining the effectiveness of
research programs. However, ~he skill8 and knowledge
needed by ~he8e ~hree types of research admini8trators
are different; training objectives and methods must
reflect these differences.

Program Needs for Research PoliCYmakers

The leaders responsible for allocating national
resources seldom are trained in agricul~ure, and
frequently ~hey have a low regard for agricul~ure in
relation ~o more pre8tigious indus~rial projects. The
world food crisis and higher food price8 have pointed
out the importance of streng~hening national food
produc~ion sy~ems. It is extremely importan~ that
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these leaders are aware of the alternatives for
developing aqriculture and the costs and potential
returns of these alternatives. only then can they make
reasoned decisions regarding the development of
national food and nutrition programs.

Policymakers in the area of agricultural research
need short-term orientation programs so that they can
learn about food production problems and the
possibilities that exist through research and increased
investment in the agricultural sector. Frequently,
giving these policymakers the opportunity to interact
with their counterparts from other developing countries
where aqricultural research and production are given
high priority is the most effective mechanism for
laying out policy alternatives and guidelines.

Program Needs for Research Directors

Research directors must allocate scarce resources
among different research activities and administer
programs at a regional or national level. The research
director requires two types of skills: general
administrative and program decision making.
Administrative skills include the ability to deal
effectively with the different publics served by the
research organization (i.e., producers andlor
consumers), with intermediate organizations within the
technology delivery and/or utilization systems, and
with superior governmental officials (e.g., the
minister of agriculture). To maintain the performance
of research workers, there has to be some type of
organizational structure, rules of behavior, and a
system of sanctions (positive and negative). Most of
these administrative responsibilities are well known
and can be readily taught.

The decision-making skills of a research director
are critical to the short-term and long-term success of
a research organization. Research directors must make
decisions on the allocation of scarce research
resources, taking into consideration the potential
technological payoffs.

There is a saying around research organizations
that captures some important folk wisdom: "A good
research director must first be a good scientist."
However, many scientists lack basic administrative
skills. The problem is complicated in some countries
where economic rewards and prestige can be obtained
only by pursuing higher level administrative positions.
In these cases, where the criteria for advancement are
based largely on seniority, it is difficult for those
with a good balance between research and administrative
skills to be selected for higher level research
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adminisuation.
same administrative training should be given during

degree training to those agricultural researchers who
might assume administrative roles soon after returning
home. When researchers are forced into administrative
positions because of economic necessity. donor agencies
and other international organisations should provide
and/or facilitate incentives (e.g•• research grants.
opportunities to participate in research conferences)
to keep good scientists active in research and to let
those individuals who are more inclined toward
administrative work move into these types of positions.

Program decision-making skills are learned largely
through broad-based research experience. not through
formal training. These are mostly judgmental skills
based on a thorough knowledge of the research process
and ~search alternatives. presently. agricultural
economists are devoting considerable attention to this
problem and are attempting to develop analytical tools
that a research administrator could use in
supplementing this decision-making process.
Technological innovation is a complex process and it is
too early to assess the usefulness of this work.

Most research directors do not have time to attend
academic degree programs in research administration. so
these training needs must be handled on a short-term
and more ad hoc basis. International centers. regional
research and educational institutions (such as IleA.
SEARCA). and/or u.s. universities should provide the
leadership in this area. When new analytical
techniques are developed that can aid program decision
making. uaveling seminars may be an appropria-t.e way of
transmitting these skills to research administrators in
the developing countries.

In addition to short-~erm formal training programs.
we believe that junior-level research administrators
should have the opportunity to get on-the-job
experience working with compe~ent research
administrators in other countries.

Research dire~ors also need the opportuni~y for
regUlar professional exchange with their counterparts
from other national programs in ~he region. Both
regional and international mechanisms for reviewing
research policies and programs should be encouraged and
facilitated whenever possible.

Program Needs for Research Managers

On the agricultural production side. there is a
critical need for effective and efficient experiment
station managers. Experiment stations must be properly
laid out and supporting research tasks correctly
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carried ou~ so ~ha~ scientists conducting field
research can ob~ain precise empirical data on which to
base production recommendations.

An experiment station manager should have basic
administrative skills and should be a good farmer. He
or she must know how to operate farm machinery as well
as how and when differen~ cultural practices (e.g••
seedbed preparation. planting. weeding. coltivating)
should be carried out. An experimen~ station manager
also must have a basic understanding of the research
process as well as good interpersonal skills.
Accommodating the varied demands of a number of
scientists during peak labor periods can be difficult.

Experimen~ station managers play an essen~ial role
in research and developmen~ activities. but ~heir

efforts frequently go unrewarded. Oppor~unities for
advancement are limi~ed. The result is that the
poores~ trained and/or poorly motivated research
personnel are frequently assigned to these positions.
Incompetence or lack of continuity in the management of
experiment stations is an important obstacle to
effective field research in many national research
programs.

Since station managers require many skills which
are not easily handled through formal training
programs. we recommend that more opportunities be made
available. possibly at the in~ernational centers or
arranged in cooperation with a national experiment
station in the region. for on-the-job or apprenticeship
training. As an apprentice. the trainee should learn
all the production skills and techniques of operating a
farm as well as how ~o work directly with researchers.

A s~ation manager who returns home to manage a
s~ation should receive ~he same salary and career
benefits as a research specialist. Station managers
should be encouraged to become involved in applied
research trials and other research activities to make
their job more interesting and ~o give them more
incentive to ensure that the best possible data are
collected.

Experiment station managers are not rela~ed to
either professional (disciplinary) or commodity groups.
For ~s reason. they frequently are overlooked for
training. In cases where job-specific training cannot
be arranged. a possible alternative would be a
production training program such as the one on rice
production at the International Rice Research
Institute.
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COnclusion

several rteps IIlUrt be taken to improve ~e training
of re.earch a&.inirtrators:

orientation programs should be ertablished and kept
current to keep policymakers aware of new
technological developments in food and nutrition
research i~titutions.

Specialized short courses should be developed and
made available to research directors, to upgrade
their decision-making and adminirtrative skills.
Individuals who are specifically preparing for
administrative assignments should receive academic
training in research a&.inistration. some
administrative training should be given to foreign
graduate students where there is a high probability
that they will return home to take up
a&.inistrative assignments.
~nternational centers and/or regional research and
educational institutions (e.g., SEARCA and ~~CA)

should take the lead in developing and executing
nonacademic training programs for research
administrators.
Practical training and on-the-job experience should
be provided for experiment station directors and
research managers.

~MPROVING THE PLANN~NG AND EXECUTION OF INTERNATIONAL
TRAINING PROGRAMS FOR RESEARCH PERSONNEL

Educational programs for researchers in food and
nutrition should receive serious, continuous support.
Mutually supporting relationshipe between teaching,
research, and pUblic service activities should be
encouraged, but educational activities should not be
completely dependent on research programs. We believe
tile time has come to handle the task of developing
research personnel more systematically so that key
deficiencies are identified and appropriate training
models are employed to resolve them.

SyrtemB for Improved Planning

During the past decade a number of models have been
suggested for improving the effectiveness of
educational activities, and many of them have proven to
be useful. In spite of general agreement among
researchers and educators that these models
substantially improve training, limited use has been
made of them. For example, considerable emphasis has
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been placed on comple~ing gradua~e degree ~hesis work
in the s~uden~'s home ins~i~u~ion. ye~ ~s model is
used by a very small propor~ion of the participan~s.

Even the concept of "~raining as close to home as
possible" recognizes a basic confli~ b~ween the
desirable and ~he practical.

The primary reason these models have n~ been used
more ex~ensively is tha~ ~here is no exirtinq mechanism
~o ensure implemen~~ion. Therefore. resul~s have been
sporadic. If sus~ained and sys~ematic ac~ion is no~

~aken ~o improve uaining efforts. there will be a
strong ~endency ~o provide "what is available."

Educa~ors are beginning ~o look more seriously a~

the key issues in in~erna~ional ~raining and are making
specific recommenda~ions for improving ~hese programs.
The a~ions of several u. s. groups during ~he pas~ year
have resul~ed in an inc~a~ed awareness on ~he par~ of
~e u.. S. academic communi~y of the problems and needs
of interna~ional ~raining. We support ~e a~~en~ion

now being given ~o in~ernational uaining and recolllllend
tha~ the momen~um developed a~ ~he u.s. AID-I SEC
AUSUDIAP regional ~raining mee~ings be u~ilized.

Furthermore. we support the concept of an inurna'tional
advisory commi~~ee for ~raining.

conclusion

Specifically. we recommend tha~ ~he Board for
In~erna~ional Food and Agricuaural Developmen~ (BlFAD)
be reques~ed ~o form a joint commi~~ee on in~erna~ional

educa~ion under Ti~le XII of the Foreign Assis~ance Ac~

~o:

Cooperate with na~ional and in~erna~ional research
organiza~ions in the developing coun~ries (perhaps
wi~h a commit~ee under CGIAR) ~o assess personnel
requirements and ~o mobilize the resources required
~ overcome serious personnel shortages in
in~erna~ional food and nuui~ion research.
WOrk wi~h appropriate u.s. groups such as the
Interna~ional Science and Educa~ion COuncil and
resident ins~ruction sec~ions of u.s. universi~y

associa~ions to moni~or and assess u.s. ~raining

efforts in food and nutrition research both
domes~ically and abroad.
Es~ablish systems to: (1) communica~e specific
~raining opportuni~ies to universities in ~he

developing countries. (2) more effec~ively

communica~e ~raining needs ~o ~raining ins~i~u~ions

in the high-income countries. (3) develop
accep~ble s~andards of excellence for specific
course offerings. and (q) facilita~e more
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coopera~ion ~ween in~i~utions in the high-income
and developing coun~ries in ezecu~ing academic
progr... for research per.onnel.
Provide counsel ~o BIFAD regarding how uaining
efforts in food and nu~ri~ion programs can be
con~inually improved.

Improving ~he Managemen~ of
In~erna~ional Training

The managemen~ of in~erna~ional uaining is a~ beft
a difficult undertaking. Paren~s know ~ha~ ~he ou~come

of ~raining ~heir own children is uncertain. u.s.
schools and colleges, both public and priva~e, observe
well-planned educa~ional progralllt!l ~ha~ fail with one
s~uden~ while succeeding wi~h another. In
in~erna~ional ~raining many ob~acles s~and in the way
of realizing op~imal obj~ives. Thus the managemen~

of ~raining assumes major impor~ance if ~raining

obje~ives are ~o be realized.
A~ leas~ four parties are involved in eftablishing

an interna~ional uaining program: ~rainee, home
agency or ins~i~u~ion, ~raining ins~i~ution, and
sponsor. A ~raining program is mos~ likely ~o be
effe~ive when all parties are in reasonably close
agreemen~ on ~e con~en~ and obje~ives of uaining.

Key Elemen~s in Interna~ional Training

'ft1e managemen~ of a ~raining program for foreign
participan~s in ~he Uni~ed S~a~es (or some other ~hird

coun~ry) requires the following elements: 72

In-COuntry Preparation. The five key ~asks

performed in ~his phase of the ~raining cycle include:
(1) planning by hos~ coun~ry personnel, (2) de~ermining

projec~ and uaining obje~ives, (3) identifying and
sele~ing par~icipan~s, (4) preparing, ga~hering, and
~ransmi~ting documen~a~ion, and (5) preparing and
orien~ing par~cipan~s prior ~o dep~ure.

Prearrival Actions in ~be United S~a~es. six ~asks

are performed a~ this poin~ in the ~raining process:
(1) analyzing ~he uaining reques~; (2) determining ~he

adequacy of documen~a~ion and informa~ion received from
the hos~ coun~ry; (3) analyzing academic or
professional creden~ials; (q) de~ermining ~he need for
pre~raining upgrading, including English language
capabili~y and prerequisite courses needed; (5)
iden~ifying po~en~ial ~raining resources; and (6)
arranging placemen~.

Qrien~ation upon Arrival in ~he uni~ed States. A~

this poin~ the necessary ~asks are: (1) furnishing
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port of entry services; t2) providing a general and
cultural orientation; (3) reviewing the training plan
with the trainee, host institution, and sponsor; (4)
providing prerequisite work as needed in English, math,
or other areas; and (5) doing any housekeeping chores
such as housing arrangements, registration, and
assigning program adviser.

Program Monitoring. Management functions during
the training program include: (1) reviewing transcripts
and progress from the training institution; (2)
maintaining contact with trainee and adviser; (3)
making program adjustments; and (II) making arrangements
for field trips, special courses, on-the-job training,
and other related activities.

Post Training Review. Once the trainee has
returned home there are three follow-up functions: (1)
training program review, (2) training utilization, and
(3) subsequent follow-up and evaluation.

COnclusion

~e recommend that careful attention be given to
developing and maintaining an effective, uniform system
to manage and coordinate the programs at the national
(u.S.) and international levels. We also feel that the
recommendations from the meetings on international
agricultural training sponsored by AID, ISEC, and
AUSUDIAP be implemented (see the Appendix).

STRENGTHENING TRAINING AND EDUCATIONAL INSTITUTIONS

During recent years the world community of
educational and research institutions has developed a
substantial capacity to train personnel in food and
nutrition research. Yet much has to be done to
mobilize and improve this capacity. Since the
responsibility for executing training programs rests
with these institutions, they must have adequate
resources to carry out recommended programs.

Strengthening u.S. Educational Institutions

Table 111 indicates that the number of foreign
students studying agriculture in the United States has
increased slightly during recent years, remaining at
about 3,500 students annually. This figure represents
a highly significant input into the international
research system. If we add to this an even larger
number of u.s. students who enter the field of
international research, either directly or indirectly,
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i~ becomes clear tba~ key changes in ~he u.s. system
could influence worldwide research in a rela~ively

.hor~ period of ~ime. All indica~ione are ~a~ foreign
stoden~s will continue ~o demand ~aining, especially
a~ ~he d~oral and pos~d~oral levels.

on most u.s. camposes ~here is a surprising array
of resources tha~ could be used to fur~her develop
educa~ional programs in interna~ional agricul~ure.

These resources include: (1) a large agricultural
facul~y experienced in interna~ional agricul~ure: (2)
facul~y in areas other ~han agricul~ure who are
increa.ingly aware of and in~eres~ed in world food
problems; (3) an increasing number of consortia serving
as mechanisms for aggrega~ing expertise and promoting
collabora~ion among universi~ies; (4) research networks
including working rela~ions with ~he in~erna~ional

research cen~ers; (5) long-standing linkages with
insti~1rt.ions abroad; (6) area study, language, and
research cen~ers specializing in various aspe~s of
in~erna~ional educa~ion; (7) s~rong s~a~e teaching,
research, and ertension programs ~o provide a base for
in~ernational ac~ivities; and (8) a subs~ntial number
of foreign and u.s. s~uden~s in~erested in
in~erna~ional agricul~ure. On many campuses these
resources are n~ fully utilized because there have
been no means--including opera~ional funds--for
mobilizing them a~ the working leveL.

Ti~le X~I legislation has brought abou~ a series of
activities on most campuses tha~ indica~e a willingness
~o direct programs ~oward world food and nu~ri~ion

problems if there is a possibili~y of adequate funding.

Conclusion

one way in which ~he educa~ional capaci~y for
~raining food and nu~ri~ion researchers could be
sUbs~ntially s~rengthened in u.s. insti~utions is by
providing long-~erm formula funding ~o suppor~ facuI~y

SPeCializing in i~erna~ional food and nutri~ion

problems. specifically, individuals working under this
program would be expected: (1) ~o carryon
collabora~ive research with colleagues in the
developing coun~ries, (2) ~o main~ain s~rong working
relations wi~h personnel in ~he in~erna~ional research
cen~ers, (3) ~o develop and ~each specialized courses
dealing wi~h interna~ional food and nu~ri~ion problems,
and (4) to advise foreign and interna~ionally-oriented

domestic studen~s as well as ~o work with these
s~udents on their ~esis research problems.

Scien~ists supported by ~his program would be
ideally sui~ed ~o strengthen u.s. educa~ional programs.
Collabora~ive research projec~s wi~h former students in
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tile developing coun~ries and wi~h in~ernational center
scientis~s would keep these individuals up ~o da~e on
research findings overseas. This expertise would
result in these scientists serving as the essential
"scientific interface" between tile u.s. and foreign
scientific communities.

Another means for strengthening the u.s.
educational capacity for training food and nutrition
researchers would be to provide support for u.s.
graduate students and postdoctoral fellows to do
research on international food and nutrition problems
through a competitive grants program. The proposed
competitive grants program would give predoctoral and
postdoctoral students an opportunity ~o conduct
research overseas. either at an international center or
in association with a university or research institute
in a developing country.

S~rengthening In~ernational Research Centers

In~erna~ional research centers are well suited ~o

conduc~ commodity·oriented production research and thus
are an impor"tan~ resource for certain types of
training. At the 1974 World Food Conference (FAO
1975b) it was pointed ou~ ~hat:

The international insti~utes also perform a
major training function. They provide in
service training fellowships for young
BCien~ists. facili~ies for doctoral and
postdoc~oral research. and special ~raining in
agricul~ural economics. laboratory technology.
experiment station managemen~. and courses for
research directors. A~ anyone time ~here may
be up ~o 150 people on these longer courses at
+~e older centres. There are shorter courses
(for which ~here is a large unsatisfied
demand) to ~rain produc~ion specialists for
on-farm testing and demonrtration of
experimen~al results linking ada~ive research
to extension work. This overall outpu~ of
~rained people is not only of great value to
the developing coun~ries. bu~ con~ributes a
major inpu~ to the cen~res' programmes since
they are all actively involved in the
mechanics of the research in their ~raining.

and when ~hey return to tileir own countries
provide s~rong working linkages between ~he

centres and the national system. This helps
~o provide an an~idote to the "brain-drain" in
science: a recent evalua~ion of the training
programmes of CIMMYT and IRRI shows that an
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encouragingly high propor1:1.on of ex-t:rainees
are s1:1.11 employed by 'their count:ries in
activi~ies direc~ly re1evan~ ~o 'their
uaining.

The problem is that 'the t:raining capaci~y of these
cen~ers and regional educational in~i~u~ions such as
SEARCA and IICA is limi~ed (es~imated by PAO ~o have a
capaci~y of around 800 trainees per year). In
discussing possible approaches to increasing uaining.
the FAO conference (1975b) noted:

The training capacity of Interna~ional centres
or regional research ins~i~u~ions (such as
SEARCA. IICA) might be expanded. However. 'the
older es~ablished Interna~ional centres migh~

have difficul~y in expanding uaining wi~hou~

their research work suffering. To wha~ should
'they give priority in t:raining--scienti~s.

managers or production l!lpeciali~s?

Furthermore. while in~ernational centers are in an
excel1en~ posl~ion ~o provide many of ~he essen~ia1

research and developmen~ skills tha~ national
prod~ion scienti~s need. ~hey are no~ designed to
provide trainees wi~h the essential theoretical
background tha~ all researchers need. Educational
programs of ~his tyPe are best handled by universities.
However. un~i1 more na~ional educational innitu1:1.ons
start producing substan~ial numbers of gradua~es.

foreign universities in o'ther developing countries. as
well as in high-income countries. will have to help
bridge this training gap. Therefore. for the immedia~

future ~ere must be a close working pa~ership

beween the interna~ional cen~ers and universities in
~be United States and other high-income countries as
well as with national universities and regional
training ins~itu~ion8 in the developing coun~ries.

In addition to interna~ional uaining programs.
more in-service training programs are needed within
national programs for produc~ion agronomis~s.

production economi~s. and o~her technical assistance
personnel (e.g•• extension workers) who are conducting
applied research ~ria1s on farms or otherwise providing
technical advice and new inputs. Interna~iona1 centers
can play an impo~an~ role in this process. bu~ it
appears ~hey do not have the resources ~o work with
large numbers of national training programs. u.s.
universities. particularly through the Title XII
program. are in an excellen~ position to work jointly
with na~ional programs and the centers. Therefore. we
recommend that resources be made available to
facilitate collaborative training programs.



Conclusion

International research centers are already well
organized for the development and promotion of their
existing activities. It is presumed they could use
similar procedures to expand training programs if they
chose to do so. As is the case with the university
coumunity. specific funding for training is important.
Unless this funding is made available. any expansion in
training activities probably would detract from
research funds. resulting in a conflict between the two
programs. The centers and major donors should consider
increased financing for training activities.
Specifically. we recommend that support be given to
increasing the capacity of the international research
centers to develop and maintain in-service and special
short-term training programs for scientists and
research administrators. we also recommend that
support be provided so that doctoral and postdoctoral
students and exchange scientists might conduct research
a t the centers.

Strengthening Educational Institutions
in the Developing countries

we must set forth some basic assumptions this study
team made before discussing how the developing
countries can best undertake the task of developing
research personnel. First. each nation must invest the
necessary resources in research to meet its
technological needs in the area of food production and
nutrition programs. The technical assistance of donor
agencies and governments such as the United States can
aid in this process. but this assistance will be of
minimal importance until strong leadership for
agricultural and nutrition research is forthcoming from
individual national programs.

Second. training programs for research workers in
the developing countries should be undertaken in and/or
as close to the home country as possible. This is not
to say that institutions of higher learning in the
United States and other high-income countries are no
longer needed. In fact. the graduate programs of
universities in these countries will be important in
alleviating shortages of high-level research personnel
during the next two decades and probably longer. There
also is an urgent need to train more middle-level
research personnel and technicians (B. S. level). Most
of these personnel will have to be trained in
educational institutions in local or neighboring
countries.
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'l'hird, each coun~ry mutrt decide which ~ypes of
reeearch or institutions should be given priority in
bo~ the ehort and long run. we feel ~at very small,
very poor countries should build enough research and
developmen~ capaci~y to meet ~eir immediate
technological needs by adapting and modifying
~echnological cOlllponen~s developed by other na~ional or
interna~ional programs.

The efforts of u.s. universi~ies to establish
intrti~utions during ~he 1950s and 1960s helped lay ~e

groundwork so ~a~ a number of countries could meet
~eir requiremen~s for research personnel. Many of
~ese fledgling intrti~utions s~ill need addi~ional

support bu~ ~is is no~ ~o say tha~ the institutional
ei~uation in many developing coun~ries has not changed.

The need for faculty from u.s. universities to
trtaff teaching positions in ~e developing countries
should con~inue to decrease. However, as national
educators ~ke over ~e ~eaching responsibilities in
these ins~i~utions, the availability of textbooks,
references, and other instruc~onal materials relevant
to local problems and conditions still will be
extremely limi~ed.

COnclusion

Major emphasis should be placed on (1) the further
developmen~ of established ins~itutions in the
developing countries ~hrough scientific exchange in
research, teaching, and PUblic service activities, and
(2) ~e development of new na~ional and/or regional
educational ins~itutions where research personnel needs
demand it. Title XII could be the principal source of
u.s. funding for these programs. Thus the Joint
Commi~tee on Agricultural Development and the Joint
Committee on Research provide important support for and
link to the developing coun~ries. Specifically, we
recommend that u.s. universities con~inue to assist in
building national educational capaci~y. we s~rongly

recommend ~ha~ universi~y ins~i~u~ional development
programs, wi~ modifications to reflect changing needs,
be fully reinsta~ed wi~hin o.s. ~echnical assis~ance

efforts through Title XII. we also recommend support
for developing coun~ry efforts ~o train production
oriented, field research personnel. Where ~he

developing countries lack this training capacity,
interna~ional centers and u.s. universities should work
together to assist them.
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RECOMMENDATIONS

The United states should take action in the
following areas to strengthen training and educational
institutions both in the United States and in the
developing countries. to increase the number of trained
research personnel. and to improve the quality of
research training programs.

Graduate Fellowship Programs

Given the enrollment trends shown in Table 15. it
is estimated that there are currently around 2.250
foreign graduate students from the developing countries
studying agriculture in u.S. universities. In 1916.
AID supported 331 master's degree candidates and 188
doctoral degree candidates. or about 23 percent of the
~otal number of foreign graduate students from the
developing countries who were studying agriCUlture in
~he united States.

Assuming that it takes 18 months to complete a
master's degree and 3.5 years ~o complete a doctoral
degree. AID's international training effo~s are
resulting in an average of 220 new master's degrees and
54 new doctoral degrees annually. This con~ribution to
the research base of the developing countries is
subs'tantial. but it does not begin to close the vast
gap ~hat exists in research personnel. Therefore. we
recommend that the United States double i~s training of
scientists from the developing countries and that
approximately half of all fellowships go for the
~raining of university personnel who will help train
future generations of food and nutrition research
workers. It is estimated that. this increase in the
number of graduat.e fellowships would cost approximately
$6.5 million in additional t.raining funds for a total
annual fellowship program cost of $13 million.

Research Fellowship Programs

only a small proportion of foreign st.udent.s
st.udying in the Unit.ed States re~urns home to conduct.
field research. (AID es~imat.es t.hat only 1 percent of
their scholars return home to conduct field research.)
Establishing a research fellowship program for
predoct.oral thesis research and for postdoct.oral
research studies would be one way of substantially
increasing the amount of research conducted in
developing countries on their problems. Research
grants should be awarded on a compet.itive basis. using
a peer review committee composed of scientists from
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both the uni~ed S~a~es and ~he developing coun~ries.

To facilita~e the review process and ~o main~ain

balance among ~he biological, physical, and social
sciences, we suggest ~a~ bo'th doctoral and
po~doc~oral fellowships be considered.

Approxima~ely 175 doc~oral 'thesis research grants
should be made annually: SO grants in ~he social
sciences dealing wi~h food, nu~i~ion, and rural
developmen~ problems; 75 grants in ~he agricul~ural and
biological sciences dealing wi'th food production; and
50 grants in areas of food u~iliza~ion and human
nutrition research.

I~ cos~s an es~ma~ed S25,000 per grant ~o send a
gradua~e ~uden~ ~o 'the field for data collection
(average ~me, 12 mon~hs), including a two-week field
visit by 'the gradua~e s~uden~'s 'thesis adviser, and ~o

provide approximately nine months of addi~ional

assis~an~ehip suppor~ for da~a analysis and wri~ing.

Therefore, ~his program would C08~ approxima~ely $4.5
million a year.

Approximately 100 pos~doctoral research grants
should be awarded annually: 30 grants in 'the social
sciences, 40 in 'the agricultural and biological
sciences associated wi~h food production, and 30 in
research areas concerned with food u~liza~ion and
human nu~rition. The annual cos~ of this program would
be approxima~ely S5 million assuming ~ha~ the average
postdoctoral research s~udy would be for two years with
an average co~ of abou~ S25,000 a year ~o cover
s~ipend, ~avel, and research eXPenses.

we suggest ~ha~ u.s. graduate s~uden~s have access
~o research resources of 'this type to facilita~e

training u.s. scholars in interna~ional food and
nutri~ion programs. until al~ernative programs are
implemented wi~hin the proposed u.s. competitive
research grants program (see the o~her sections of the
Study Team 14 repo~), a~ leas~ 10 percen~ but no~ more
than 25 percent of ~he research fellowships awarded
within this AID-funded program should be made available
~o u.s. scholars.

Visiting scholar/scien~istFellowships

Research scienti~s and educators who are working
a~ the national or regional levels in the developing
countries should have ~he oppo~unity to recharge their
academic ba~~eries through study leaves, ~o conduct
research that is not possible for ~hem ~o do locally
because of inadequate facilities. or ~o write textbooks
and o'ther instructional materials relevant to problems
in ~heir home coun~ries or regions. To reward
competent, productive scientis~s and educators for
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their contributions to food and nutrition research. we
recommend that a competitive visiting scholar/scientist
fellowship program be established. Such a program
would provide research scientists and educators with a
stipend. travel. and research funds for a 12-month
study leave. In most cases. those who receive these
grants would be expected to join the faculty of a u.s.
university or the staff of an international research
center as a visiting professor/scientist.

Seventy study research grants should be made
available each year on a competitive. peer review
basis: 20 grants in the social science areas related
to food and nutrition programs. 30 in the agricultural
and biological sciences related to food production. and
20 in the areas of food utilization and human
nutrition. It is estimated that a program of this type
would cost $3 million annually.

Nondegree Training Programs

Presently. the United states sponsors directly and
indirectly a number of agricultural trainees in
nondegree training programs. Some of these trainees
will return to research positions in food and nutrition
programs. It was not possible to ascertain actual
numbers and costs associated with this type of
training. but we strongly endorse in principle the type
of research training that currently is being provided
by the international research centers. We recommend
that whenever possible increased numbers of trainees
receive this type of on-the-job research training.

Long-term Career SUpport for Scientists and Educators
in International Food and Nutrition Research

we strongly endorse federal government support for
u.S. research scientists and educators who wish to
pursue careers in all areas of international food and
nutrition research. Specifically. mechanisms should be
worked out through USDA and/or Title XII of the Foreign
Assistance Act to provide long-term federal support for
career scientists in the social. biological. and
physical sciences that relate directly to international
food and nutrition research. since there are
approximately 7.500 agricultural scientists now working
in the United States. we believe that at least 2
percent or 150 scientists should be supported directly
to work on international agricultural problems with
corresponding numbers in the associated social and food
sciences. including human nutrition research. This
increase would probably double the number of career
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ecientists available for work in international food and
nutrition research.

National Research Training Capacity

The training of intermediate-level research
personnel must be shifted as rapidly as possible to
educational and training inatitutions in the developing
countrie•• To do this. the Title XII mechanism should
be systematically utilized to help strengthen. through
institutional development progr.... universities. and
schools of agriculture in those countries. In
addition. these universities should develop an outreach
capability to provide practical. production-oriented
research training for field-level research personnel.
Title XII appears well suited ~o enlist the support of
u.s. universities and interna~ional research cen~ers in
helping national programs design and develop new
training programs for these research personnel. We
endorse the use of Title XII for this purpose.
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Appendix

SUMMARY OF RECOMMENDATIONS FROM MEETINGS ON
INTERNATIONAL AGRICULTURAL TRAINING SPONSORED

BY AID. ISEC. AND AUSUDIAP. SPRING 197673

PROGRAM DEVELOPMENT

~he basic recommendations related to program
development were as follows:

1. Emphasize practical training opportunities
including: on-the-job training. short courses.
experimental learning. and internships.

While many practical training opportunities
exist. increased emphasis needs to be directed
toward building practical training into
participants' programs. It is not enough for
participants to be well grounded in theory and
knowledge in a particular academic discipline;
they also need the application experience
necessary to put theory into practice. Many
participants from the developing countries come
with little or no practical farm experience.
Building on-the-job training. special technical
courses. internships. and individual learning
experiences into programs could result in
participants returning home not only with the
knowledge but with the ability to do what needs to
be done to bring about agricultural development.

2. Strengthen and build institutional
resources in the United states.

Strong and viable international training
programs can only emerge from institutions with
the necessary resources (both human and capital)
to design. implement. and evaluate such programs.
Institution building is not accomplished in a
week. a month. or a year; rather. it is a time
consuming process and it must be recognized as
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such by funding organizations. As the
in1:~rnational capabilities of u.s. institutions
are strengthened, they become better able to
operate outside the control of one or more funding
sources. With the reduction of sustained and
large-scale faculty involvement overseas, it
becomes necessary to reexamine the process for
training new faculty and sustaining and rewarding
existing faculty as professionals in the field of
international agricultural training. It may
further be necessary to provide for more stable
and less soft money international program
operations.

3. Encourage participant research on home
country problems where possible and provide for
adequate adviser support in the field.

The relevance of u.s. research training for
those from the developing countries needs
questioning in terms of: levels of sophistication
and equipment, availability here and there, home
country problem situations, transferability of
u.s. research training to home country situation,
context within which the student will work upon
return home, and the expectations of the home
country and sponsor. All of these factors impinge
on the type of research that might best be
undertaken by a student. Home country research
has many advantages including: (1) advancement of
science in the developing countries; (2)
adaptation of research to local problems,
conditions, and equipment; and (3) development of
commitments to local problems with opportunities
to readily expand on thesis research after
completion of training.

While not all thesis research must be based on
home country experimentation and data collection,
where appropriate and feasible this appears to be
an important key to training an effective
developing country scientist. This type of
research arrangement requires that u.s. faCUlty
advisers be supported so that they can travel to
the field as necessary to supervise the research
problem.

4. support more relevant academic training
programs in the u.s. universities.

More attention must be directed to the design
of academic training programs appropriate to the
needs of students from the developing countries.
This implies course work that provides a solid
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grounding in a specific agricul~ural discipline
and rela~ed disciplines but ~hat should not be
limited to this focus. Developing country
s~udents need ~raining beyond that provided ~he

u.s. student because professional support
mechanisms available in ~e United states are
frequently lacking in developing coun~ries.

Relevant academic training programs imply ~he need
for: (1) some specially designed courses, (2)
in~erdisciplinary training, (3) practical
~raining, and (4) training directly related to the
development process.•

5. Provide change agent, management, and
organizational development ~raining for all
participants.

There is a need to provide a course or series
of courses related to change agent skills,
management, and organizational development for all
international par~icipants studying in ~he united
S~ates. very often i~ is ~e lack of ~ese skills
~hat prevents a U.s.-trained participant from
returning home and creating the type of change
necessary to bring about agricultural development.
In addition, many U.S.-trained participants return
home only to very quickly assume the roles of
managers and administrators rather than the role
of agricultural technicians. This course
(courses) appears vi~al to participan~ utilization
and should be implemented even if more U.s.
training time is required.

6. Provide opportunities for building
agricultural faculty awareness and u~ilization of
data from other disciplines and provide for
appropriate interdisciplinary ~raining for
international students.

Problems do not always categorize ~emselves

nea~ly into disciplines, and it is important ~at
both faculty and students develop sensitivities in
terms of the potential contributions which can be
made to international agricultural training from
other disciplines.

A number of faculty advisers and teachers have
expressed a desire to strengthen their own
knowledge of areas o~er than the agricultural
sciences so as to improve their abilities as
trainers and advisers. They are further searching
for ways they can bring an interdisciplinary view
to international teaching and research efforts.
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In regard to training in countries other than the
United states the following recommendations were made:

1. Develop linkages with interna'tional
research centers.

These linkages are impor'tant for u.s.
ins'titutional efforts to help the developing
countries strengthen their research and
development efforts. for allowing collaborative
work on problems of mu'tual interest as scientific
colleagues. for the cooperative developmen't of
training and research programs. and for the
provision of adequate training program design and
follow-up.

2. Foster development of in-country training
institutions concentrating on technical and
practical training facilities and resources.

Helping the developing countries develop new
and s'treng'then exis'ting training institutions.
particularly in the practical and technical areas.
can potentially allow them to better mee't their
own personnel needs in both the short run and on a
long-term basis. SUch institution building and
training for trainers could create a powerful
multiplier effect.

MANAGEMENT OF PARTICIPANTS

A summary of recommenda'tions from 'the Regional
Conferences on Training made the following
recommenda'tions for improving the management of
international agricultural program par'ticipants.

1. Improve in-country preparation before training.

Increased attention to the following five
functions is imperative if international
agricultural training programs are 'to be improved
in the united S'tates: host country personnel
planning; determination of project and training
objectives; participant identifica'tion and
selection; preparation/gathering/transmittal of
documents; and predeparture preparation and
orientation. Many problems within the present
system can be traced to incomplete and
inadequately stated objectives. incomplete
preparation and transmittal of documents necessary
to facilitate appropriate placement. and
unrealistic participant expectations built on the
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basis of erroneous predeparture informat.ion. It
is impossible to desiqn an adequat.e training
program with incomplete data concerning the
participants themselves. t.heir institutions. and
their home countries and cultures. Too oft.en
participants are selected on the basis of their
diSPensabilit.y to the organization for which they
work rather than on the basis of being the best
candidat.e for t.raining. u.s. training is
expensive and it is imperative that sponsors
select participants for advanced deqree training
who have adequat.e academic qualifications and a
st.rong commitment to agricultural development and
t.hat. clearly stat.ed training objectives and
support documents be effectively communicat.ed to
those providing training in the Unit.ed States.

2. Improve pretraining upqrading in the
United states particularly with respect t.o English
language skills.

Many international participants come to the
United States for t.raining lacking t.he English
language skills and. in some cases. the subject.
mat.ter prerequisit.es to most effectively pursue a
given course of agricultural study. The Economic
Institute has demonstrat.ed t.hat when English
language training is provided in a part.icipant.'s
area of st.udy. lanquage skills improve more
rapidly t.han when language training is t.reated as
a separat.e ent.ity. The approach also appears to
benefit. the part.icipant. in his or her subject
matter improvement. as well. A second approach
suggest.ed wit.h respect. to improvement in this area
is to consider the first. semester of a
participant's training program as the period for
increasing language facility. but. counting it for
credit only if t.he participant is able t.o quickly
and effectively compete in t.he English lanquage.

3. Improve communications and linkages wit.h
t.he sponsors of aqricultural participant.s.

St.rong lines of communicat.ion between
universit.y academic advisers and host count.ries
and missions are important. if the most effective
training is to be delivered. Unless academic
advisers have a realist.ic and current pict.ure of
t.he home country needs and problems. it is
difficult to desiqn an appropriate course of study
and research for an international participant..
Universit.ies are int.erested in becoming more
directly involved with developing nat.ions rather
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~han havinq all ~raining reques~s funneled ~o them
fraa AID/Washing~on. Universi~ies wish ~o be
viewed as a partner in developmen~ assi~nce

ra~er ~han a source of eervices tba~ can easily
be procured.

II. Improft cOlllllunica~ion be~ween ~he USDA
proqram specialis~ and ~he agricul~ural contac~

and academic adviser.

The USDA proqram specialis~ can play a key
role in comnunica~ion, coordina~ion, and
adminis~a~ion of an in~erna~ional par~icipan~'s

proqrams. If com.unica~ion is s~ren¢hened

between ~he proqram specialis~ and ~e

agricul~ural con~a~ and ~ween ~he aqricul~ural

con~ac~ and ~he academic adviser, few
misunders~ndings and problems should resul~. The
proqram specialis~, wi~ overall respon8ibili~y

for ~e training program, is in a position ~o

dire~ly communica~e wi~ ~he sponsoring agency
and handle administra~ive and coordina~ion

details. The aqricul~ural conta~ communica~es

wi~ the proqram specialis~ so as to effectively
carry ou~ the administrative fun~ion on campus.
The contact is also in the bes~ position to
communicate dire~ly wi~h the academic adviser
concerning ~he participan~'s ~raining proqram and
proqress. The role of the con~ac~ as liaison
among ~he s~uden~ and the adviser a~ ~he

university and the sponsor should be recognized as
vi~l for coordination in the condu~ of
international training programs.

5. Pay increased at~ention ~o post-~aining

review, utilization, follow-up, and evaluation.

Post-training review and evaluation at all
levels of the training system are essential for
gleaning the necessary feedback for the con~inual

improvement of ~raining programs. Increased
follow-up with respe~ to the utilization of
participants following U.S. training is necessary
to provide data as to whether or not participants
are a~ually used upon returning home in their
country's development efforts. If par~icipants

are not utilized as effe~ively as possible and in
the areas for which they are trained, this
indicates that the system needs to be changed.
More emphasis may need ~o be directed to follow-up
in the home country so as to support the U. s.
trained participant who may be operating in an
organization without the benefit of professional
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colleagues and support structures of ~he u. S.
system.

GENEnL RECOMMENDATIONS FOR IMPROVING TRAINING SYSTEMS

1. strengthen the ~raining management and
communication system and improve relationships
among coopera~ors in the training system.

The partnership among the developing
countries, AID, us~, and the universities has
been useful and successful in the past. It can be
improved so that it more successfully relates
training objectives to country development
objectives, defines and arranges for appropriate
learning experiences ~o meet ~aining objectives,
and provides and adminis~ers procedures and
financial support that enables the ~raining to be
conducted wi~h minimal anxiety on the part of the
~rainee. Increased at~ention to management,
communication, and cooperative relationships
throughout the system appear key to training
system improvement.

2. Recognize and support the national
training function of s~ate institutions in the
area of interna~ional agricultural training_

If s~ate institutions are ~o be involved at
the national level in international development
assistance efforts, these contribu~ions of state
ins~itutions must be recognized and appropria~ely

financed from ~he national level.

3. Improve communication of training-related
experience from within and without agriculture,
throughou~ ~he agricultural training network.

Communica~ions systems can be improved so that
i~ is possible to share among all concerned with
in~ernational agricul~ure ~aining information
concerning training models and me~hods and
approaches that have worked successfUlly. At
presen~, ~his occurs more by chance ~han by
design. Furthermore, much experience outside of
agriculture is relevant to ~he agriculture
development process and is an impor~an~ potential
resource.

4. Support experimen~a~ion on me~hods for
improving developing coun~ry populations at the
lowest levels ("Poorest of the Poor").
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M08~ of the early developmen~ assis~ance

programs resQl~ed in improvinq ~he situa~ion of
1:he rich ra~her ~ improvinq ~e quali~y of life
for ~e poorer seqmen~s of coun~ry popula~ions.

'l'be in~erna~ional aqricQl~ural coaauni~y can move
toward increased experimen~ationwi~ me~ods

desiqned b) reach ~e lowen levels of ~he

developinq countries' populations and docu_n~ and
dissemina~e ~he resul~s of such experimenta~ion to
~hers involved in ~he same effort. Such
experimen~ationwill. of necessi~y. have to be in
its initial naqes coun~ry-specific. culture
specific. and economy-specific.

S. Increase communica~ion and coordination
wi~ ~her major in~ernational development
orqanizatioDs.

There is a need b) cOMinue to work closely
wi~ AID andFAO. but recoqnize ~hat there are
other orqanizations and aqencies wi~ prominent
and potentially s~ronq roles ~o play in the
developmen~ process. Linkaqes to these
orqan!zations. in bo~ ~e public and priva~e

sectors. may provide new and creative
opportuni~ies for international aqricultural
traininq proqrams.

6. Build international traininq into a
prominent position in the implementation of Ti~le
XII.

A~ present. 11ttle exp11cit a~~ention has been
qiven to the role of in~ernational training as i~

rela tes to the improvement of national food
systems under Title XII. It is impera~ive that
this important developmen~ assistance component
not be overlooked in ~e implemen~ation and
funding of the legislation.
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NOTES

1. The 1:itle of 1:11is report is somewha1: broader 1:han
i1:s actual scope. 11: is primarily orien1:ed 1:0
research on food commodities in and for developinq
na1:ions. Vir1:ually nothinq is said specifically
about nutri1:ion due to our lack of knowledqe abou1:
1:his rather specialized area (see Study Team 9's
repor1: on nutri1:ion) • However. much of the
discussion would be relevant 1:0 many aspects of
nU1:rition research. The in1:erna1:ional
orqaniza1:ional suqqestions provided in the reports
of Study Teams 1-10 and 12 are not specifically
no1:ed in this draft. Mos1: would fi1: within the
orqanizational framework. or some variant thereof.
outlined here. Study Team 9 proposes a consor1:ium
of u.S. ins1:itutions. which is considerably larqer
than similar efforts envisaqed in our
delibera1:ions. Study Team 7 ("Rural Ins1:itu1:lons.
Policies. and Social Science Research") has made
some useful suqges1:ions concerninq social science
research on a ranqe of organizations serving
agriCUlture in the developing countries.

2. For examples pertaining to tube wells. see Sanson
(1969:109-121). Dammen (1975:483-485). and
Dalrymple (1970:300).

3. A similar situation was faced in Holland in the
early 1900s. See Arnon (1968:23).

4. Compilinq such data was extremely difficul1:. and
1:11e figures are SUbject to an unknown degree of
error. The data for the developing countries miqht
be expected to be less comple1:e than 1:11e da1:a for
the hiqh-income countries. thus resul1:ing in some
underestima1:ion. The data also are reported on the
basis of geoqraphic regions and individual nations.

5. Some of the complexities of this process are
suqqested in Mellor (1977:484-493) and Ramalho de
Castro and Schuh (1977:504-522).

6. One exception is 1:he Ivory COas1: where 1:11e
aqricultural colleqe is supported through the
Ministry of Agriculture.
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7. See "Aqricultural Research Project. Bal1Cjladesh."
unpublished report. AID. 197~; and "Bangladesh-
Aqricultrual Research Project Paper." unpublished
report. AID. 1975. AID has been studyinq ways of
providing SOlll8 research funding to BAU.. Presumably
the Ministry of Agriculture could allocate some
research funds to BAU for specific projects if it
wished.

8. For details on the Tropical Products Institute. see
Melville (1962) ..

9 .. For historical details. see Moseman (1970:66-76) ..
10.. There are a number of international nongovernmental

scientific organizations coordinated within the
International union of Biological sciences and the
International Council of Scientific unions.

11. ~ken partly from u.s. Agency for International
Development (1972). Reqional research has long
been encouraged within the united states by a
provision in the Hatch Act that allocates 10
percent of its total funds for reqional projects.
The Farm Foundation also has encouraged regional
activities.

12. The People'S Republic of China appears to have
moved farther than any other nation in placing its
scientists in contact with local units. but may
have gone too far in terms of maintaining a balance
with more scientific forms of research. For
details. see NRC (1975c:3-6).

13. An Organization for Economic cooperation and
Development (OECD) report (1968:166) states
regarding INEAC:
Before the Congo's independence. INEAC bad a
staff of about ~oo Europeans. mostly
university-trained. and some 9.000 Congelese
workers. It was one of the largest and most
significant research establishments in the
developing world.. With its research
headquarters in Yangambi and a network of some
30 smaller experimental stations throughout
the country. the Institute effectively
provided research services for all the
important food and export crops grown in the
Congo.

1~'0 An FAO article (1972:1~8) suggests that perhaps $60
million was being spent bilaterally in 1970.
including private foundations.

15. The precise amount is not cle~r at this point.
Boyce and Evenson (1975:51) cite figures of $13
million in 1970 and $17 million in 1975. This
total reportedly included all expenditures in the
GERDAT system plus one-fourth of the ORSTOM system.
According to another source. however. the total
ORSTOM budget was $26 million in 1972 and the
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GERDAT budge~ in 1974 was $54.6 million. On this
basis ~he ~o~al agr~cul~ure figure might have been
more nearly $60 million (Charreau 1975). The ~~al

ORSTOM budge~ in 1973 was fr 134 million or about
$27.3 million (Augus~ 2, 1976 exchange ra~e)

(ORSTOM 1975:4). While it is difficul~ ~o separa~e

~e agricultural portion of ~he ORSTOM budgft
because of i~s scien~ific na~ure, one official of
~e Minis~ry of Coopera~ion which provides ~he

funds es~ima~es ~a~ ~ey would represen~ at leas~

half ~e ~o~al (H. Vernede 1976, personal
communica~ion, sous Direc~eur de la Recherche
scien~ifique, Minis~ere de la coopera~ion,

Washing~on, D.C.).
16. This s~a~ement was con~ained in a draft da~ed

January 19, 1976; it was no~ included in a revised
version issued May 30, 1976.

17. Also see Arnon (1975) and Arnd~, e~ ale (1977).
18. The concep~ of a research council and a research

ins~i~ute was taken from "Stren~ening Na~ional

Research sys~ems" (CGIAR, TAC 1975a:4) and
"s~rengthening of Na~ional and Interna~ional

Agricul~ural Research" (FAO 1975b:13). A si~~lar

formula~ion is presen~ed in African Aqricultur!l
Research capabili~ies (NRC 1974:152-153).
The institute also migh~ be affilia~ed with ~e

na~ional college of agriculture. This was done in
~he case of the Philippine Council of Agricultural
Research and ~e college of Agriculture of ~he

University of the Philippines. One side effec~ in
~is case, however, was ~ha~ ~e college los~ some
of i~s bes~ talent ~o ~he Council.

19. The Council's chairman is ~he Minister of
Agricul~ure and i ~s members include represen~a~ion

from ~hat ministry, the Planning Commission,
Bangladesh Agricul~ural Universi~y, ~he Bangladesh
Rice Research Ins~itu~e. ~e Atomic Energy
commission, the council of scien~ific and
Industrial Research Laboratories, the Jute Research
Insti~u~e, ~wo public representa~ives, a prominen~

agricul~ural scientist, and the secre~ary of ~e
Council.

20. This has long been a problem in the United ~a~es.

see Waggoner (1976:237-243).
21. Details on these crop improveme~ programs, as well

as o~hers in Asia, are provided in Moseman
(1971:120-158). Some colonial efforts, such as ~he

Malaysian Rubber Research Institute, migh~ be
considered predecessors to the food crop programs
discussed here.

22. Background on ~e Masagana 99 program is provided
by Swanson (1976:4-6). Also see Mangahas
(1975:300-301).
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23. COIlaDents by J. Fransen (World Bank) at the ninth
meetinq of the Technical Advisory collllittee. CGIAR.
February 1975. Traininq is clearly of major
importance and is the sUbject of subgroup C.

24. An appraisal of a second loan has been completed
for Spain and an appraisal team started work in
west Bengal in May 1976 (J. Fransen 1976. personal
cOllllllUnication. Agriculture and Rural Developmem:.
Depar1:lllent. International Bank for Reconstruction
and Development).

25. The first and. to date. only such listing of ~hese

ac~ivities is provided in the "Register of FAO
Activi~ies Related to Agricultural Research" (FAD
1974&) __

26. This grant was appro'Ved on April 15. 1975. and was
for $390.000. The coun~ries included were south
Korea. ~he Philippines. and Thailand. The Asian
Development Bank also made an initial grant of
'300.000 to help AVRDC get established (March 11.
1969) and made a grant of $300.000 to IRRI
(February 10. 1975) in part to cover an expanded
training proqram.

27. The figure excludes con~ributions ~o non-CGIAR
international research programs such as the
International Fertilizer Development center and the
Asian Vegetable Research and Development Center.

28. see. for example. "strengthening of National and
International AgriCUltural Research" (CGIAR. 'lAC
1975a:14-15). One exception is the neWly
established International Agricultural Development
service (lADS) in New York. lADS is a
professional. nonprofit organization designed to
provide experienced technical assistance ~hat is
responsiva to the needs of the developing
countries. Initially it is drawing on the
experience and talents of the Rockefeller
Foundation and is concentrating on production and
training activities. In addition. lADS is
preparing a series of nontechnical publications on
various aspects of agricultural development for
policymakers.

29. The idea was first suggested by a USDA official in
April 1975. and presented to a mee~ing of Ministers
of Scientific and Technological policy of the OECD
countries in June 1975. The matter was further
considered at the Third working Conference of
Directors of Agricultural Research at OECD in
December 1975. Subsequently. the proposal was
endorsed by the Committee for Agriculture in
January 1976. and further reviewed in June 1976.

30. AID. for instance. publishes a quarterly listing in
AID Researcb and Development Abstracts (Technical
Assistance Bureau). The work conducted under the
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special Poreiqn currency Funds is fully cataloqed.
31. The early administrative history of this proqram is

fully discussed by Richardson (1969). Historical
details on several of these projects are provided
in Reed (1974) and Turk (1975).

32. This qroup initially ran into severe administrative
problems and a conqressional investiqation.
Several operational chanqes made then, such as
settinq up an internal Research and Development
committee and an external Research Advisory
committee, are still in effect. For details, see
Brenneman (1963) and u.s. Conqress (1962): both are
on file in the AID Reference center.

33. Based on statistics provided by J. Ryan, office of
Program and Methodoloqy, Technical Assistance
Bureau, AID, October 21, 1976. In both 1966 and
1967, the amount spent on aqricultural research was
less than S5 million (PSAC 1967:Vol. II, 624).
Another writer places the figure at up to S5
million per year durinq the mid-1960s (Adams
1969: 6) •

34. This ceiling was an outgrowth of the events cited
in note 32 above. It applied to "development
research" conducted principally by American
institutions under Title V, Section 241 of the
Foreiqn Assistance Act. The level of the ceiling
was set in section 113 of the annual Foreign
Assistance Appropriation Act. The ceilinq did not
apply to bilateral research funded by the reqional
bur'!aus.

35. This figure included project support costs which
averaged 7.17 percent of total expenditures durinq
the seven-year period from FY 1962 to FY 1968.

36. Based on information provided by H. C. Ladenheim,
Office of Program Planning and Utilization,
Technical Assistance Bureau, AID, OCtober 21, 1976.

37. The 1967 DevelOPment Assistance COmmittee (DAC)
review stated that "during the coming year the DAC
intends to explore the possibilities which exist
for bilateral donors to cooperate among themselves
and with others active in the field (OECD
1967:149)." The 1968 review contains a short
description of research activities but little about
cooperation (OECD 1968:165-168). The last sentence
in Moseman's statement, by the way, casts further
doubt on the allegation discussed earlier that
donors cut back their support of national programs
in the developing countries in favor of the
international centers.

38. This section is based on "World Food--USDA's
Commitment to Development Assistance and Research?"
(USDA 1975:11-14). Data provided by J. Flaim,
Agricultural Research service, JUne 10, 1976.
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39. Estimates provided by Helen Wilson. Office of
Program Planning and Utilization. Technical
Assistance Bureau. UD. November 15. 1976.

40. In addition to the projects listed in Table 7.
three comprehensive agricultural sector analyses
have been carried out by American universities for
three countries. Funding came from both central
and regional sources. The projects were: Nigeria.
$1.9 million. 1967-1971. Michigan State University;
~orea. $1 million. 1974-1977. Michigan State
University; and Thailand. $291 million. 1974-1978.
Iowa State University.

41. The actual proportion contributed by AID has. for a
variety of reasons (including availability of funds
from other sources). generally run less than 25
percent9 The actual proportions have been: 1972.
17.7 percent; 1973. 21 percent; 1974. 20.4 percent;
1915. 22.6 percent; and 1976. 23.6 percent.

42. While the U.S. contribution is large on an absolute
basis. it is not so striking on a per capita basis.
In 1976. the u.S. per capita pledge ranked eleventh
among the 18 CGIAR national donors. Norway and
sweden were first and second with a per capita
contribution nearly four times as high as that of
the Un!ted States.

43. This ceiling was contained in Section 113 of the
Foreign Assistance Appropriations Act for FY 1970.
section 107 in FY 1971 and FY 1972. and Section 106
in FY 1974 and FY 1975.

44. Dr. Clifton R. Wharton is chairman of the board.
Members include: Orville G. Bentley. Anson R.
Bertrand. Charles ~rause. James J. O·Connor. M..
Peter McPherson. and Gerald W. Thomas.

45. This section is based on "World Food--USDA's
Commitment to Development Assistance and Research?"
(USDA 1975:13-14); E. 1mle 1976. personal
communication. International Programs Division.
Agricultural Research service. USDA; and data
Provided by J. Flaim. Agricultural Research
service. USDA.

46. One less-developed region under American
supervision that has received virtually no research
assistance lies in the western Pacific. the trust
territory of the Pacific Islands. Guam. and
American Samoa. See McDougall. et ale (1975).
Guam has received some Hatch Act funds.

47. One product from this program was a recent report
on "Tropical Agriculture Research Needs" (Western
Regional Planning Committee 1975).

48. For further discussion of this point. see Schuh
(1976:16) •

49. See. for example. Fischer (1976:16). In addition.
large areas are planted with short-stemmed
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varieties of wheat descended from the Norin 10
types of wheat introduced from Japan. perhaps 35
percent of the u.s. wheat area is planted with
semidwarf and short-stem wheat. see Dalryllple
(1975:3"-35) •

50. The legislation establishing USDA specified the
collection and distribution of new and valuable
seeds and plants as one major task (USDA 1963:13).
This led to many foreign missions, an activity that
is still carried out (early activities are
summarized by Ryerson [1933]). Plant collection
also was carried OUt prior to the establishment of
USDA (see Rasmussen [1955]).

51. But to the extent that individual states eventually
benefit from the process (e.g., the ability to
capitalize on a new technology developed
elsewhere), they might be expected to share in the
costs.

52. From 1970 to 197. the total funding for public food
and food-related research in the United States
increased by only 1.9 percent in real (deflated)
terms while the number of scientist-years decreased
0.1 percent (U.S. Congress, House of
Representatives 1976:1032).

53. Federal agencies are allowed only a certain number
of positions. If some of these individuals are
used for international activities, it reduces the
human resources available for domestic needs.
Agencies have had little luck in getting ceilings
raised to reflect international activities.

5... These problems also exist at the university level.
See Whitaker and wennergren (1976:q98-q99).

55. Whitaker and wennergren (1976:499-500) view "the
failure of Congress to directly and clearly define
the method for funding university involvement" as a
"serious weakness." They also are concerned that
"Board recommendations for implementing Title XII
will be in direct competition with traditional
USAID programs."

56. Presumably the program would build around the
international strength of the institution. work
would be monitored at the federal level and
institutions could be dropped if they did not
appear to be using the funds efficiently and
effectively.

57. In some cases, such as Florida, there is concern
among certain groups that international activities
may lead to competition for local products, as, for
example, cited by Borroff (1976).

58. For years the United States has maintained that FAO
should not use any of its regular funds for
agricultural research (it does, as noted earlier,
administer research under other funds). This
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po.i~ion was rei~.ra~.d. d••pi~. an ini~ial

diff.r.nce of view. by AID. a~ the m..~ing of 1:he
~o conf.r.nce in Novemb.r 1975. s•• u.s.
COngr•••• S.na~. (1976:36. 58).

59. The new direc~or g.neral of FAO ha. be.n r.ducing
ra~h.r ~han .xpanding 1:h. number of publica~ions

i ••ued by tha~ ag.ncy. Pr••umably. how.v.r. FAD
would be r ••ponsiv. ~o a po.i~lve .xpre••ion of
1n~.re.~ in a rea.arch journal by memb.r na~ions.

60. I~ 18 commonly ~hough~ tha~ th.re 18 .ome .~a~uwry

ba.i. behind this policy. bu~ despU. an .nenaive
••arch none ha. y.~ been found exc.p~ for 1:he
phra.ing on the u.. of the SFCRP fund. (E. Hawker.
Be R. Niemier. and S. Gille~~e 1976. per.onal
communica~ion.. Agricul~ural Research s.rvice.
USDA).

61. _ are he.i~aM ~o 8Ugge.~ formal earmarking.
al~hough i~ may prove nec.ssary. The main
lind~a~ion is tha~ i ~ would be applied ~o all
agencies or s~a~e. whe~her or n~ they had an
in~ere.~ or capabili~y in iM.rna~ional re.earch.
one varia~ion m1gh~ be ~o ind1ca~e ~ha~ up ~o a
cer~ain propo~ion (.ay. 25 percen~) could be used
for in~erna~ional ac~ivi~ie.; ~h1. s~ep. however.
would n~ pr~ec~ ~he research dire~or from
pressures for local u••••

62. In this calcula~ion no funds have been alloca~ed ~o

regional programs; ~hese m1gh~ well be included.
Al.o. ~he adminis~rative funds have been carried a~

~he presen~ CSRS level of 4 percen~. This migh~ be
much ~oo low for a program of ~s ~ype. possibly
10 percen~ would be more appropria~e.

63. some groups. for example. are qu1~e cri~ical of ~he

formula conce~. Ce~inly ~he di.~ribu~ion under
curren~ research formulas would have li~~le ~o do
wi~h in~ere.~ or abili~y in ~he inurna~ional

research area (~his also would be ~rue of ~he

alloca~ion of any increased federal research funds
under ~he Ha~ch Ac~). some federal adminis~ra~ors

feel ~hey do not have sufficien~ con~ol over the
funds. o~hers recall a rather unsa~isfac~ory

eXPerience with a special domestic program s~a~ed

in 1972. On the other hand. ~a~e. tha~ do
rela~ively well may be more favorably inclined.. 1~

is doub~ful ~ha~ a fully sa~isfa~ory formula can
be found.

64. While work is done in ~he developing coun~ries by
1:heir own sciemis~s. there is a coopera~ing

Agricul~ural Research service scien~is~ for each
projec~..

65. To be more specific. se~ion 205 of the
In~erna~ional Developmen~ and Food Assis~ance Act
of 1975 (P.L. 94-161) amended section 106(b) of the
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Agricultural Trade Development and Assistance Act
of 1954 to permit the local currency proceeds from
the sale of Title I agricUltural commodities that
are used for specific activities to be considered
an advance payment of the equivalent amount owed to
the United States under the Title I agreement.

66. This program has been evaluated by Cordaro (1972).
Also see Ledogar (1975:99-110).

67. While this bill passed the House by an overwhelming
margin (373 to 7). it died in the Senate
Agriculture Committee. The senate subsequently
provided a counterpart in Title VIII--Food and
Agricultural Research of the proposed Food and
Agriculture Act of 1977 (Section 275). introduced
on January 11. 1977. It would include a Federal
Food and Agricultural Research Policy Council. a
F~deral Food and Agricultural Research Operations
and Advisory Committee. and a Users Advisory Board
for Food and AgriCUltural Research.

68. In addition to seeking efficient organization. the
group might wish to see that a certain pluralism
occurs in funding so that different points of view
can find support. A monopoly in research funding.
like other monopolies. should be avoided if
possible.

69,. Principally based on a publication ot the same
title as the organization (GERDAT 1971).

70. Principally based on: a letter from P. silvestre.
Direction Technique & Documentation. IRAT. Paris.
May 5. 1976; IRAT. A Research Institute Working for
the Promotion of Agricultural Developmept (IRAT
1970); and Rapport Annual 1974 de l'IBAT (IRAT
1975).

71. Based on TARC. General InfOrmation, 1975. Tropical
Agricultural Research Center. Japan.

72. Adapted from the model for the participant training
cycle for AID-USDA trainees.

73. prepared for the annual meeting of AUSUDIAP held at
Michigan State University. June 1976.

74. This bibliography is for subgroup conly.
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