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CONSULTATIVE GROUP ON INTERNATIONAL AGRICULTURAL RESEARCH

1818 H St., NW.  Washington, D.C. 20433 U.S.A.
Telephone (Area Cade 202) 477-3592
Cable Address — INTBAFRAD

TO: Members of the Consultative Group on International Agricultural
Research

The Consultative Group on International Agricultural Research was
established in 1971, and since that time has experienced dramatic growth
in terms of membership, the size and number of activities supported by
it, and the resources provided by its members to fund them. In 1975 the
Group decided to review the scope of its activities and the programs
supported by it so as to plan its future role in promoting research for
the development of agriculture, particularly food production, in developing
countries.

A Review Committee was established to carry out this task. The
Committee members, fifteen altogether including their chairman, each
serving in his individual capacity, were chosen for their understanding
and experience of the various aspects of the CGIAR system and the several
constituencies--developing countries, research centers and CG members-—
served by it. The members were:

Warren C. Baum, Chairman of the CGIAR and Vice President,
Projects Staff, World Bank

David E. Bell, Executive Vice-President, The Ford
Foundation

Dicter F. R. Bommer, Assistant Director-General,
Agriculture Department, FAO

Sir John Crawlord, Chancellor of the Australian
National University, Chairman of TAC

Ralph W. Cummings, Director of ICRISAT

*Robert K. Cunningham, Principal Agricultural Research
Adviser, Ministrv of Overscas Development, United
Kingdom

Gerrit de Bakker, Permanent Representative of the
Kingdom of the Netherlands to the Food and Agriculture
Orpanization and the World Food Program

*Dr. Cunninpham was unable to attend the final meeting of the Committee.
His place was taken by W. Denis Maniece, Ministry of Overseas Development.



Curtis Farrar, Assistant Administrator for Technical
Assistance, United Sgg;es Agency for Internationgl

Development

W. David Hopper, President, International Development
Pesearch Centre, Canada

Hidetsugu Ishikura, Director-General, Japan Marine
Science and Technical Center

William T. Mashler, Senior Director, Division for Global
and Inter-Regional Projects, United Nations Development
Programme

Hussein Mirheydar, Deputy Minister, Ministry of Agriculture
and Natural Resources, Iran

Armando Samper, former Chairman of the Board, Centro
Internacional de Agricultura Tropical, Colombia

Bukar Shaib, former Chairman of the Board, International
Institute of Tropical Agriculture; Permanent Secretary,
Federal Ministry of Water Resources, Nigeria

Alfred Wolf, Program Adviser to the President, Inter-
American Development Bank.

To serve the Committee as staff, a four-man Study Team was appoi.ted.
It began its wcrk early this year and, with the issuance of this report,
completed its task at the end of September. Members of this Study Team
were:

Dr. Alex McCalla, Study Director
Professor of Apricultural Economics,
University of California at Davis

Dr. Ewert Rterg
Professor, Department of Plant Husbandry,
Agricultural College of Sweden
Uppsala
Sweden

Dr. James McWilliam
Professor and Head of the Department of
Agronomy and Soil Science,
University of New England, Australia

Dr. Arthur Mosher, formerly President of
the Agricultural Development Council (ADC)
and now consultant to ADC.



The terms of reference of the Committee were broadly established by
the Consultative Group at its October meeting in 1975, and subsequently
refined by the Committee itself. They are set out in the introduction to

this report.

This is the report of the Review Committee--which accepts full
responsibility for it--but it is very much the outcome of the work of
the Study Team. We of the Committee are heavily indebted to the Study
Team for thedir untiring efforts and sound advice. Purposely, they were
selected from outside the CGIAR system. 1In the short time available for
their task, they have acquired a comprehensive understanding of the
system and a firm grasp of its aims and problems. The Committee has been

served outstandingly well,

On behalf of the Review Committee, I herewith transmit to the
Consultative Group the report of the Committee.

/M WM%W

Warren C. Baum
Chairman

Octoher 19706
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SLIZARY, CuNCLUSLONS AND RECOMMENDATIONS

This report presents the results of a review of the Consultative
“roup on International Agricultural Research (CGIAR) and its family of
activities. The review was conducted by an ad hoc committee with stalf
assistance provided by a study team. The report is in two parts. This
section presents a summary of Part A of the report and the conclusions
and recommendations resulting from the analysis in Part B of the report.
The problem setting, the analysis and more complete conclusions are pre-

sented in the main body of the report.

CONTEXT AND BACKGROUND

Part A of this report concludes, on the evidence of the Koffskyl/
findings and other analyses of the world food needs, that there 1is an
urgent need to increase food production in those developing countries
where large food shortages threaten over the next decade and beyond.

Agricultural research represents only one of the important
approaches among the universe of activities that are necessarily involved
in expanding food production. It represents the most important way of
raising the technical ceiling, but alone is not a sufficient means of
meeting the world's food problem as there are many other interacting
factors involved.

With respect to agricultural research, it is Important to
recognize the highly interactive and dynamic nature of the prokblem and

the desirability of adopting an interdisciplinary approach. Goals must

1/ See Annex 3.
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be defined clearl¥ and a suificient degree of freedom and independence
allowed in choosing them and the approaches to be used in solving the
associuted problems.

The present status of international agricultural research is
characterized by the diversity of organizations and funding sources
invol . including national and regional organizations and bilateral
donors and by the wide scope of their activities. The International
centers and other activities supported through the CGIAR represent only
a small component of this effort, but although the scope of their activ-
ity may be limited, they are of great significance.

There is a high degree of complementarity between the centers'
research and that of other agencies in the field. The centers face
pressures and inducements to become involved in a wider range of activ-
ities such as technology transfer and extension. However, we support the
view that the centers should continue to concentrate on what they do best
and should not try te de too much.

Finally the development and fiscal history of the CGIAR were
reviewed. The important observations are that the Group is still only
five years old and is developing rapidly both in the number of activities
{t supports and in terms of its financial needs. Five relatively new
conters will not be completed and staffed for several years and the four

oldest centers are still evolving.

CONCLUSIONS AND KLECOMMENDATIONS

SCOPE OF THE CGIAR

It ts avainst this background that the future need for and scope

of the COIAR is analvzed. There is need for increased efforts to improve
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world food production. Research will continue to play a crucial role.
Therefore the CGIAR is an important element in that process and will
continue to be needed for the foreseeable future. The CGIAR currently
focuses on research and technology development related to food com-
modities which are widely consumed in the developing world. We conclude
that the focus is appropriate and that the commodity coverage is broad,
though obviously not fully inclusive of g1l needs. This focus should

be continued and the CGIAR should be cautious about assuming responsi-
bility for major new activities, such as direct support of extension
efforts or national programs. Many of the centers, as well as the CGIAR
itself, are still in the formative stages and there is need to bring
existing centers to maturity and to limit the administrative load on the
CGIAR.

We do believe, however, that the CGIAR could make a useful con-
tribution to better articulation of its and others' efforts if it were to
engage in analysis of key issues and promote the exchange of information
by organizing fora under its auspices.

We have analyzed potential costs of current activities supported
through the CGIAR for the next five years under alternative assumptions.
Costs will continue to grow, though at a less rapid rate than in the pact,
provided no new major financial commitments are undertaken. This analysis,
coupled with a review of potential fund availability, suggests that the
rate of cost increase for the next few years necessarily must be moderate.

We therefcre conclude for all of these reasons -- the appropri-
ateness of the current focus, the need to bring centers to maturity, the

potential limitations on the administrative capacity of an informal
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organization such as the CGIAR and financial realities -- that the next
three years should be considered as a period of consolidation. However,
during that period TAC should continue to explore needs for modifica-
tions in existing programs and for potential new programs, and should
make such recommendations to the group as it seems appropriate.

The following recommendations are based on this analysis and

the conclusions resulting therefrom.

Recommendation 1: The need for a sustained research effort to increase

food availability in developing countries will continue and s likely to
inerease. Therefore, we recommend that the Consultative Group on Inter-
national Agricultural Research proceed on the basis that it should con-
tinue to function for the foreseeable future (pp. 58-60).

Recommendation 2: We recommend that the CGIAR should continue to endorse

mAC's conclusion that the primary focus of the CGIAR should be to support
regearch and technology development that can potentially increase food
production in the food-deficit countries of the world. The research
activities supported by the CGIAR are appropriately focused on food com-
modities which are widely consumed and collectively represent the majority
of the food sources of the developing world and no major changes or addi-
tions are called for at this time (pp. 61-63).

Recommendation 3: We recommend that the next three years should be

viewed by the CCIAR as a period of consolidation. During this period
continued support should be provided for the current set of centers and
related activities. We caution against undertaking initiatives requiring

major [inancial commitments. TAC should continue during this period of



consolidation to explore the need for new initiatives and changes in
existing programs (pp. 61-74).

Recommendation 4: In addition to the current practice o) receiving

reports from related activities such as IFDC, IFPRI, AVRDC, and CGFPI,

we recommend that the CGIAR should support fora for information exchange
among members of the Group, technical personnel from their agencies,
centers, other aid agencies and national programs in developing countries.
In this connection the CGIAR should consider two specific activities

(1) commissioning papers as a basis for discussions of CGIAR issues of
interest to donors and research beneficiaries and (2) explicitly seeking
to foster inereased information exchan, e among CGIAR donors and related

agencies about other activities in which they are jointly involved

(pp. 61-63).

CENTER ISSUES

Scope, balance and Boundaries of Center Programs

The research program of a center or related activity should
achieve a functional balance between the major program thrusts. For most
centers these include commodity research, often framed within a systems
approach, cooperation with national programs in LDC's in both commodity
and socioeconomic research, other off-campus activities involving Inter-
actions with advanced research institutions, training, and conferences.
These components are interdependent and it is essential that all the
projects undertaken by centers be regarded as components of their total
integrated program.

A number of factors can potentially distort the balance and

integration of components of the program. One of these 18 cooperation with
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naticnal programs (formerly known as outreach). Although this cooperation
is a vital component of the research mandate of all centers, the demand on
the :nters to help strengthen national programs throughout the developing
world greatly exceeds the capacity of the system to respond. Extensive
involvement can distract a center from its primary research mission and
place an undue burden on center management. Another factor is the exis-
tence of two sources of funds for center programs, one derived under the
aegis of the CCIAR and the cther from independent bilateral contributions.
This has led to the practice of identifying programs by the source of
funds which can have a divisive effect on center programs. Our conclusion
is that these influences can be contained by adopting appropriate bound-
aries for cooperative work with national programs and implementing the
concept of an integrated program. The entire program should be covered

by the centers' program and budget papers and subject to general review
procedures adopted by the CGIAR. To achieve appropriate program balance

and integration we make these recommendations.

Recommendation 5: We recommend that all projects undertaken by a center

be regarded as components of its total integrated program regardless of
sources of funds and that the entire program be subjecc to the review
procedure as outlined in this report (pp. 75-76).

Recommendation 6: We recommend that each center develop an objective set

o) eriteria for program choice and periodically reassess the balance of
it program with respect to: (1) research and technology development,
(2) traintng, (3) cooperation with natiorcl programs and advanced re-

search tnstituttons, and (4) communication and exchange of information
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Ectueen center seientists and others in related fields (pp. 76-79).

Recommendation 7: We recommend that centers continue to develop and
strengthen their cooperation with national programs, insofar as this is
essential to accomplish their research mandate. Beyond this centers
should remain alert and responsive to additional opportunities for cooper-
ation tc the extent that extra-core funds are available, that these
activities do not compromise or distort the central research mission of
the center and that they arve within the centers' capacity to staff and

manage (pp. 79-84).

Recommendation 8: We recommend that all support to a center other than
that provided through the CGIAR be classified as extra-core funding.
Further, we recommend that these funds be used to supplement activities
supported by core funds and/or to finance activities that the center may
wish to undertake primarily to benefit a particular country (pp. 84-86).

Recommendation 9: We recommend that any proposal for a new project to

be supported by extra-core funds should be forvarded by the center to
TAC for review when (1) there is a question as to whether the purpose of
the activity lies within the center's mandate, (2) acceptance hag itmpli-
eations for future core support, (3) the propoged activity might put
undue additional strain on center management, or (4) the extra-core
funding is particularly large (pp. 84-86).

Recommendation 10: We recommend that all centers develop more effective

forward research program planning procedures and inelude as advisors
international scientists with competence in the appropriate areas

(pp. 88-89).
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Inter-center Relationships

As centers become more active in cooperating with research
agencies in developing countries, opportunities for inter-center collabo-
ration have increased. This is highly desirable and will enhance the
effectiveness of the centers' programs and enlarge the impact of their
technology in these countries. Because a number of these centers work
with the same commodity and have interests in the same regions of the
developing world, it is important that they avoid competition. To this
end, the special strengths that centers may have in particular activ-
ities or commodities and their location in relation to the target areas
should be taken Into consideration in developing formal agreements
between the centers concerned.

We believe that the initiative to develop such linkages and
the fiscal and administrative arrangements are a matter for the center
director and the respective boards of trustees. TAC and the CGIAR should

be available to assist in resolving disputes should this be necessary.

Recommendation 11: We recommend that centers should be encouraged to

collaborate wherever possible in executing their cooperative research
activities with national programs when working in the same region or

with the same commodity. The negotiation and administration of these
linkages should be the responsibility of center directors and the respec-
tive boands of trustees. TAC or the CGIAR should serve only to advise
and assist in reaching a solution in the case of disrutes that cannct be
rcsolved by the centers. Further, we recommend that agreements and
arrangements between centers be formally recorded in writing and a copy

of all such agreements be sent to the CGIAR Secretariat (vp. 89-90).
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Center Management

The boarcd ¢l trustees periorm a valuable role in conjunction
with the director and his statf in developing and reviewing the programs
erd budgets of the centers. They are an essential element in the main-
tenance of the quality znd irndependence of the centers,

To preserve the high caliber of board membership, we conclude
that boards should define their own criteria for the selection and
appointment of board nerbters and that these should contain provision for:
balanced representation of expertise in relevant fields, openness and
vitality of boards, and for expanded efforts to broaden the search for
new members, including more active participation by donors.

In relation to staffing issues, the reputation and success of
the CGIAR and the individual centers is largely a reflection of the
caliber and performance of the scientific staff. Every effort should
be made tc¢ mzirntain staff vitality through sound leadership, regular
contact with scientists in similar fields, increased opportunities to
publish and enlightened personnel policies. Furthér, recruitment policies
should be more open and every effort made to identify new staff from the
widest possible cross section of potential applicants. With therc (ssues

in mind, the following recommendations are made.

Recommendation 12: wWe recommend that each board of trustees de!ine cri-

teria and procedures for the selection awni uppointment of its owm members
and that these be made available to the CGIAR. Further, we recommen.
that each board of trustees broaden ite membership by including, when
arprorriate and consistent with national laws, three members selected in

conjunction with and ratified by the CGIAR (pp. 71-2%).



Recommendation 13: Since quality of the staf/ is a central factor in

she suceess of the program, we recommend that: (1) center directors
advertise ce widely and openly as possible in ceeking candidates for staff
positions, (2) every efiort be made to maintain staff vitality, and
(3) outposted stafi receive the same sabbatiac? privileges as staff
posted at headquarters regardless of source of funds supporting the

setentist (pp. 92-94).

CGLAR PLANNING, EVALUATION, ALLOCATION AND MANAGEMENT

Long Range Planning and Evaluation

Every effort should be made to retain the present informal
character of the CGIAR and the activities it supports. These character-
istics include: the consultative nature of the CGIAR, membership mainly
comprised of donors, the right of each donor to designate how its contri-
bution is to be used, the support of independent research centers and
related activities, and minimum bureaucratic structure.

TAC should continue to play a major role in providing the CGIAR
with advice about future needs as well as evaluating ongoing activities.
TAC's responsibility should include quinquennial reviews, across center
analysis of particular topics (stripe analysis), and periodic reassess-
ment of CGIAR priorities.

We also conclude that the CGIAR is a highly dynamic entity. The
centers and related activities supported by the CGIAR will continue to
mature, national research programs will increase their own capacities and
research needs will change. Therefore, the program and procedures of the

CGIAR should be reviewed frequently.
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Because of the dvnamic nature of the CGIAR, we have made speci-
fic recommendations only for the next three to five years. Beyond that
we present possible criteria to use in malking future judgments and recom-
mend a mechanism for periodic evaluation.

The following recommendations provide additional specific

mechanisms needed for long range planning and evaluation of the CGIAR.

Recommendaticn 14: e recommend that the CGIAR review its overall pro-

gram and operation every trree to “ve years. The CIIAR should appoint
an ad hoe committee to conluct = review o trne subetantive program of the
CGIAR as well as review those policies, procedures, and managerent mech-

anisms which require attention. TAC should provide a majer input into

this long term forward look at the substantive proarvam (pp. 38-98).

Recommendation 15: We recommend continuation of the TAC quinquennial

reviews for evaluation of scientific quality, scope, and balance of cur-
rent programs, and to evaluate future plans, including exnlicit review
of center proposals to continue projects of long standing. We also
reconmend that the TAC give ;reater emphasis to periodic, across center

analysis of particular topies (stripe analysis) (1. I0-GF),

Yechanism for Budget Planning and Development

The character of the CGIAR and of the centers and related activ-
ities, respectively, poses a problem for planning and coordinating finan-
cial needs and fund availability. There are several elements in the prob-
lem: (1) the annual budgets of centers and related activities are developed
with few guidelines and contain projections of variable quality with respect

to future programs, directions, and financial needs; (2) a large number of
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independent donors who contribute to centers on an annual basis leading
to potential funding instability; (3) there is no mechanism to manage
rhe situstion when total donwr resources tfall short nf center requests,
and (4) integrated program and fiscal analysis is not carried out.

Part of the solution to thic problem lies in limiting the
number and size of CGIAR supported activities primarily for program rather
than financial reasons. Another part of the solution lies in (1) combin-
ing program and budget reviews more completely and (2) making more real-
istic projections so that both centers and donor-members of the CGIAR may
be able to plan ahead.

We conclude that annual budgeting and the lack of effective for-
ward planning of budget needs is potentially a serious problem. We further
concludeAthat one way to increase the stability of future funding is to
develop a mechanism for improving forward budget planning for centers.
Because of the interdisciplinary mode of centers, the need to maintain a
<harp focus on the primary mission of the center, and because of potential
financial constraints, we conclude that there is a desirable size range for
centers. Each center should be requested to propose a desired size (in
terms of number of senior scientists and total budget) and then use this
as a central element in developing its future plans.

We conclude that biennial budgets, with an additional two year
indicative plan which emphasizes staff needs, major proposed program
changes and capital requirements, should be prepared by centers. TAC
should review the indicative plans and recommend to the CGIAR reasonable
program growth patterns for each center. These growth patterns would then

become guidelines for future budget developrient.
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In the process of reviewing these biennial budgets and the
additional two-year indicative plans, TAC would be in a position to com-
ment on current programs. These conclusions lead to the following recom-

mendations.

Recommendation 16: We recommend that the concept o 2 Jonirabis oine

range for centers be adovted. We further recommend that centers be asked
to propose thneir desired size based on the number of cenior scientists
translated into financial terms. Until these plans are developed, we
recommend that any proposed increase in senior staff nuwmbers ‘hat would
take centers above the size of the largest existing centers should be

closely scrutinized (pp. 86-87 and 98-100).

Recommendation 17: We recommend that a biennial budyet cycle be adopted

For centers and related activities. In addition, a further indicative
plan for the two years beyond the bienniwnm should be developed. These bud-
gets and indicative plans to be developed by centers should be consistent
with their proposed desired size (pp. 98-100).

Recommendation 18: Ve recommend that the desired size and indicative plan
proposals from centers be reviewed by TAC. TAC should make appropriate
recommendations to the CGIAR, after the discussion of any pronosed adjugt-
ments with the centers. The CGIAR approved plans would then form the
gutidelines for the preparation of the center's next biennial budyet.

Until this process i1s in operation, centers should recognize that pro-
posals for budget inereases will be reviewed very carefully in the spirit

of our recommended period of consolidation (pp. 98-100),
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Mechanism for Budget Allocation

These budgets and indicative plans would greatly enhance the
information available to donors about the future financial magnitude of
CGIAR needs. Parallel with longer horizons in center planning, we con-—
clude that donors should be encouraged to expand the time horizon of their

own commitments by agreeing on several guidelines regarding their own

behavior.

It is our judgment that, if forward planning by centers and
longer potential obligations by donors are possible, the likelihood of
serious annual shortfalls will be minimized. However, the possibility
of such shortfalls is not fully eliminated. We therefore conclude, that
a standby committee of the CGIAR should be available to advise the group

if shortfalls appear imminent.

Recommendation 19: We recommend that within the framework of the following

guidelines, donor autonomy be preserved and that center budgets result

from the sum of independent donor decisions. The guidelines are: (1) donors
be encouraged to increase the flexibility of their pledges, (2) donors be
encouraged to continue support for a reasonable period of time to allow
centers to produce research results, (3) donors be encouraged to precede

any cubstantial reduction in support by two years' notice, (4) that donors
agree to cooperate to assure that no center or other CGIAR supported activ-
ity recetves greater support than its budget request, inecluding supplemental
requests, and (5) donor(s) of last resort fund a center that is seriously
underfunded, but if that situation continues for two or three years the

future of the center should be reviewed by the CGIAR (pp. 100-101).



Recommendation 20: We recommend that a standby committee of the CGIAR be

authorized. Its membership should include the chairman of the TAC and the
executive secretary. We suggest the cormittee stand ready to advise on

how the Group should deal with significant shortfalls in funding. The
conmittee could also be activated by the CGIAR or the Chairman of the CGIAR

for advice should other policy issues or circumstances arise (pp. 101-102).

Budget Analysis and Management

Regardless of whether shortfalls occur there needs to be more
integrated program and budget analysis of current budget proposals. This
should be provided by closer coordination of the TAC and CGIAR Secretariats.
An assurance is needed that adequate budget and staff are available to do
the job. The “ndependence, integrity and effectiveness of these secre-
tariats are essential to donors in justifying continued support to the
CGIAR.

Finally, we comment on the seriousness of the cash flow protlem
in certain centers. The obvious solution is for donors to make greater
efforts to provide their contributions to centers and related activities

as early in the fiscal year as possible.

Recommendation 21: We recommend that steps be taken to ensure closer

coordination between the TAC and CGIAR secretariats to enable them to
jointly produce integrated program and budget analysis for the CGIAR.
Certain additional points of organization and procedure should be agreed
upon:

(1) Adequate staff and financial resources must be provided

for the work of each of the secretariats.
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(2) The co-sponsors should report to the Iroup at
its July meeting on the budgets of the secretariats
for the coming year. If sufficient resources cannot
be provided by them, donors should be asked to make
additional funds available.
(3) Each secretariat should recognize that it reports
only to the Group, through its respective chairman.
We further recommend that the co-sponsors report to the Group at the
fortheoming meeting (Octobes 1976) whether they foresee any difficulty
in meeting these considerations (pp. 102-103).

Recommendation 22: We recommend that donors be strongly encouraged to

provide their pledged funds as early in the fiscal year as possible.
Further, we recommend that the CGIAR Seeretariat provide donors and cen-
ters with a time schedule of center budgetary needs and availability of
donors' funds. If these two mechanisms do not solve the cash flow
problem, we recommend that the World Fank explore alternative solutions

(pp. 103-104).



INTRODUCTION

The Consultative Group on International Agricultural Research
(CGIAR) was founded in 1971 partly to facilitate adequate funding for
the International Agricultural Research Centers launched earlier by the
Rockefeller and Ford Foundations and partly to consider establishing
additional and/or other international agricultural research activities.

There were four International Centers in existence in 1971.
The new CGIAR soon decided tc add five more; by 1976 there were a total
of nine such centers although all are not yet operating. In addition,
certain other activities, e.g., WARDA, CARIS, were supported by the
CGIAR. All of these organizations are at various stages of maturity in
terms of staff, physical facilities, and program development. In addi-
tion to growth in the number of CGIAR supported activities, the number
of members of the CGIAR doubled in the same period.

Those developments led to rapidly increasing financial require-
ments and to a question of how long the increasing financial needs could
continue to be fully funded. If they could not be, then some rational
means of establishing priorities among current and potential research
activities (or at least of allocating insufficient funds among established
activities) would have to be devised.

Because the CGIAR is five vears old; because it has grown at
a rapid rate, both monetarily and organizationally, and because it has
increased in complexity and has been called upon to contribute more sup-
port toward the solution of the food problem, it seemed appropriate to
re-examine its scope aad direction.

Thus in October 1975, the CGIAR began a review of its future
role by establishing a Review Committee which in turn selected a four
person study team to assist in this analysis. The Review Committee
adopted the following Terms of Reference. This document is formulated
around issues raised in the Terms of Reference.

Final Terms of Reference 1/

I. The committee will review available projections until
the year 2000 A.D. of probable production of major food com-
modities, and trends in economic demand and in nutritional
needs, especially in the areas most severely pressed. It
will also review existing expert opinion as to rates of yield
and production increase that are ccnsidered feasihle over

the next 10 years as a result of research and its application.

1/ Approved by the CGIAR Review Committee, March 18, 1976.



II. The Committee will review available information on the
effort devoted to, and the objectives and promise of, major
research programs already in progress that are relevant to

the principal food crops, animal products, and related farm-

ing systems.

III. 1In the light of information obtained from I and II the
Committee will review existing expert opinion as to needs for
expanded applied and basic research relevant to the principal
food crops, animal products and related farming systems not-
inz particularly those areas of research that could appropri-
ately be undertaken either by international centers or through
other activities cooperatively financed by members of the CGIAR.

IV. Having regard to the existing and prospective state of
development of national research and extension efforts in the
LDCs, the Committee will suggest appropriate boundaries for
the responsibilities of the Centers with respect to their own
recearch programs, collaborative research with the developed
countries, training, strengthening national research programs,
facilitating the effective transfer of technology to benefi-
ciary countries and its use there.

V. The Committee will suggest boundaries for the activi-
ties and responsibiliities of the CGIAR itself with respect
to the international Centers, other forms of CGIAR interna-
tional agricultural research programs, national research and
production programs and/or other activities in which various
groupings of its members may have a common interest.

VI, The Committee will examine the statements of priori-
ties recommended by the TAC, and consider whether it wishes
to suggest any change in those priorities for CGIAR activi-
ties. It may, in addition, suggest special priorities and/
or an overall size for the Centers, individually or collec-
tively, for the next five years.

VII. The Committee will estimate the level of financing
required by the international Centers and other CGIAR-
supported activities over the next five years based on dif-
ferent assumptions with respect to programs. It will seek
to ascertain the likelihood of availability of funds for the
system as a whole under those program assumptions. If a
shortfall seems likely it will recommend mechanisms, includ-
ing means of establishing priorities among programs, for
bringing resources and program needs into balance, should
that become necessary.

VIII. The Committee will consider what measures may be neces-
sary and practicable to insure that manpower and money devoted



to the CGIAR's international research are efficiently used.

It may also suggest ways in which the procedures of the CGIAR,
the TAC, and the Centers mav need to be modified either indi-
vidually or in relation to each other.

Scope of the Report

The report focuses primarily on issues of future possible
scopes, mechanisms, and magnitudes of the CGIAR and of its activities.

As a necessary background for future analysis, Part A presents
information against which the issues discussed in Part B can be considered.
This background includes: (1) a summary review of projected world food
needs, (2) a review of the potential contribution of research in meeting
those needs, (3) a review of the character and nature of agricultural
research, (4) a description of current research efforts addressing the
food problem especially in developing countries, and (5) a review of the
evolution of the CGIAR and of its current activities. Thus Part A
attempts to set in perspective the current situation of the CGIAR.

The report then considers three major issues in Part B. These
issues are: (1) the future scope and boundaries of the CGIAR including
some indication of the cost of different options; (2) the scope and bounda-
ries of individual CGIAR activities (centers, etc.); and (3) mechanisms
for planning, evaluation, allocation, and management.

It is also appropriate to state what the report does not attempt.
It is not a review of the scientific content and qualityv of current CGIAR
activities, nor does it attempt to make judgments ahout future propram
emphases. It is not a full-scale independent review of the world food
situation nor a review of all research devoted to agricultural production.
Finally, it is not an evaluation of the effective scope of national re-
search programs.

More information about the work sponsored by the CGTAR (the pur-
pose, function, and operation) can be obtained in International Research
in Agriculture published by the Consultative Group on International Agrl-
cultural Research.

Method of Approach

Donor-members of the CGIAR, center directors and board chair-
men of centers were interviewed on the range of 1ssues contained in the
Terms of Reference. As a prelude to those interviews, two documents



labeled Staff Paper 2, "Questions for CGIAR Members" and Staff Paper 3,
"Questions for Centers and Their Boards" were prepared. Questions out-
lined in these papers along with brief summaries of responses are attached
as Annex 1. These interviews included visits to the eight existing cen-
ters and some of the other CGIAR supported operations. The opinion of

26 donors was sought. In addition, several other people knowledgeable
about the CGIAR were interviewed. These interviews were conducted in
most cases by at least two members of the Study Team selected by the
Review Committee. A list of the people interviewed is attached as Annex

2.

A paper on world food needs was commissioned. The paper pre-
pared by Nathan Koffsky titled "World Food Needs: Food Gaps and Perfor-
mance" is included as Annex 3. It has formed the basis for Chapter I.

Many documents related to the 1ssues addressed in this report,
including the TAC priorities paper (Annex 4), were extensively reviewed.



PART A. CONTEXT AND BACKGROUND OF ISSUES

I. THE WORLD FOOD PROBLEM TO 1985 AND 2000 A.D.

The CGIAR grew out of concern about the world food problem,
especially as it affects people in the less developed, low income
countries. Nathan M. Koffsky was commissioned to summarize the current
magnitude and character of the problem in "World Food Needs: Food Gaps
and Performance'; a copy is annexed to this report. 1/ This chapter
is based primarily on the Koffsky paper.

Despite the gains in productivity that have been made in
recent years, the problem is growing, and with expected increases in
population levels, it seems likely to grow still more. If recent pro-
duction and yield trends were to continue, the deficit in cereal produc-
tion in Asia, Africa, and much of Latin America is likely to rise from
about 17 million metric tons in 1969-71 to between 65 million and
83 million tons in 1985-86; and it might grow by another 30 to 35 mil-
lien tons by 2000 A.D. Similar increases in deficits are likely in
root and tuber crops, and grain legumes.

Those projections alone are sufficient to call for intensified
efforts to increase farm production.

Global and aggregate figures similar to those just cited are
insufficient as a guide to action. To formulate guidelines, a clearer
picture of current production, potential increases in production, specific
food commodities needs, by countries or geographically associated graups
cf countries are needed.

Such a breakdown is depicted in visual terms in Chart I-1 on
the next page which portrays in juxtaposition (a) the percentage of
cropland devoted to each major crop in 1974, by country or grours of
countries; and (b) the projected 1985 population of each country or
group of countries. The width of each vertical band is proportional to
the percentage of cropland devoted to each crop. 7The width of each hori-
zontal band is proportional to the projected 1985 population of each
country or group of countries. As a consequence, the chart shows the
location in which each crop is important, its importance in terms of the
number of people affected, and its relative importance among major crops
in each region.

1/ Some of the studies used by Koffsky in preparing his paper were
conducted by the U.S. Department of Agriculture, the Food and
Agriculture Organization of the U.N., and the International Food
Folicy Research Institute.



Chart I-1

Source: Nathan M. Koffsk:, "World Food Needs; Food Gaps and

Performances," prepared for CGIAR Review Committee
2eglors, scaled by Study Team (Washington, D.C., May, 1976).
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The coverage of countries in Chart I-1 is limited in three
ways. First, only low income countries with a GNP per capita of under
$200 and middle income countries with a GNP per capita of $200 to $400
are listed. Second, it is further limited to those regions faced with
food deficits snd fcreign exchange constraints, thereby eliminating
OPEC countries and a few others like Korea, Taiwan, Malaysia, Thailand,
and Pakistan, that are predicted to be food exporters by 1985. Third,
only countries having market economies are included. The Peoples
Republic of China and other Asian centrally planned economies are,
therefore, omitted. Even with these omissions, the chart includes the
countries about which the CGIAR has been, and needs to be most concerned.
For example, by 1985 it is projected that 40 percent of all the people
in the low and middle income countries will be in India.

Current acreages in major food crops in India consist of 30 per-
cent in rice, 15 percent in wheat, 5 percent in maize, 14 percent in
sorghum, 15 percent in millet, 2 percent in barley, 18 percent in pulses
and 1 percent in groundnuts. No root or tuber crop occupies as much as
1 percent of India's acreage in major food crops. In contrast, in low
income countries in sub-Saharan Africa, 53 percent of the acreage is in
maize, sorghum or millet, and 11 percent is in cassava (see Table I-1).

Both Chart I-1 and Table I-1 reflect the predominant impor-
tance of cereals in the diets of the low and middle income countries
covered in Koffsky's review; neither refers to animal products as a
foodstuff in those countries. Those, however, are covered in a table in
Kyifsky's paper, which is reproduced as Table I-Z.

In Table I-2 it will be noted that the percentage of calories
derived from meat and eggs is particularly low in all Asian, low income
countries and in Nigeria. A relatively greater consumption of milk and
milk products in the Indian subcontinent and Nigeria slightly increases
this percentage.

The prospects for meeting the food gaps by 1985 or 2000 A.D.
are not bright. Those projections assume that production trends of the
recent past of 2 percent to 3 percent per year will continue. Those
rates are similar to rates achieved in developed countries. It has
been estimated that to close the gap by the year 2000 would require
maintaining a growth rate of 4 percent to 4.5 percent, a rate that has
never been achieved in the past, except for a brief period, in South
Korea. 1/

Current information suggests that substantial increases are
most likely in the yields of maize, sorghum, millets, and cassava 2/
in the near future if research in these areas is continued and perhaps

1/ "Meeting Food Needs in the Developing World: The Location and Magnitude
of the Task in the Next Decade,' Research Report No. 1, International
Food Policy Research Institute (Washington, D.C., February, 1976).

2/ Cassava also has propagation problems, but its use is largely restricted
to two major continents, South America and Africa.
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Table I-1

Percentages of Total Food Croo Acres, by Major Crops

Cereals Roots and Tubers Grain Legumes
-]
] &
Country Grouping a o = a £ 3
2 I > > o o W@ @ O
- v £ ] () ] o wa ¢ & £
[V [ ] N [} i -t /] [ ] [ "N} ] (] &
£ 2 3 5 3 3| & 255 3 o3 o8
2 5 : «® = m Q VY-~ £ » O
LOW INCOME: .
India 0 15 5 1% 15 2 ' 18 1
Sub-Sahara Africa 9 22 12 19 11 1 3 1 14 8
Indonesia 59 20 10 2 4 5
Bangladesh 95 1 1 3
Nigeria 30 26 S 7 26 1 6
Other Asian 77 7 1 1 1 6 7
N. Africa/Middle East | 2 50 7 9 4 19 11 4 3
(non-0PEC)
.MIDDLE INCOME:
South America 12 26 29 8 s 10 10 2
Mexico 7 65 10 16 2
Sub-Sahara Africa 6 24 7 20 14 2 3 6 18
. Philippines 53 42 2 2 1
Central America/
Caribbean 15 52 71 7 4 1 12 2
° Turkey 68 b 21 1 5
North Africa/Middle
East (non-QOPEC) s3 36 1 10
Egypt 28 30 3 2 8 1

Source: Derived from Nathan M. Roffsky, "World Food Needst Food Gaps and Performance,”
prepared for the CGIAR Review Committee Study Team (Washington,

D°c' ’ M‘y. 1976) .-



Table I-2

Sources of Calories Consumed Per Capital/ by IFPRI Country Categories

(Percent of Total Consumed)

Country Total per capita Starchy Pulses, MNuts, Oils and

Country/Grouping Calories/per day Cereals Foods Seeds Sugar Vegetables Fruit Meat Eggs Milk Fish Fats
% % % % % % % % % % %
Food Deficit Low Incowme
Indis 1964 64.4 1.5 10.3 103 1.4 1.4 .3 .1 4.0 .2 5.8
Bangladesh 1995 70.9 .9 2.9 8.3 1.4 1.3 .8 .1 6.9 .6 5.9
Indonesis 1760 60.4 19.2 6.9 4.1 .7 1.0 1.1 .2 .1 1.1 4.8
Other Asia 2066 72.7 1.8 6.3 4.8 1.3 1.3 1.3 .3 2.2 1.2 6.3
NA/ME Non-OPEC Low 2071 65.2 9.9 3.9 4.2 1.0 2.0 4.0 .1 4.9 .2 4.6
Nigeria 2166 51.5 30.2 7.1 8 4 .6 1.4 .1 .7 .3 6.8
Sub Sahara Low 2133 53.8 22.6 10.0 2.6 .6 .8 3.5 .2 1.7 .5 3.6
Food Deficit Middle Income
Philippines 1911 62.7 5.6 2.8 9.5 .8 3.8 5.1 .5 1.1 2.7 4.7
Egypt 2639 69.6 1.0 3.1 8.1 2.7 3.3 2.3 .2 2.8 .3 6.6
Turkey 2769 61.9 . 2.8 5.0 5.8 2.0 5.8 2.7 .3 3.9 .2 9.4
NA/ME Non-OPEC High 2248 60.0 .9 3.6 10.6 1.5 4.1 3.4 R 3.4 .4 11.6
Sub Sahara High 2208 47.1 30.5 6.3 4.0 .6 1.0 2.6 .1 1.3 1.1 5.3
Mexico 2624 52.0 1.5 8.6 16.0 3 3.7 5.3 .6 3.7 .2 7.7
Other MA/Carit. 2156 £5.9 8.7 6.1 15.8 .8 3.0 4.6 1.2 4.6 .7 7.2
Ecuador 1848 31.3 15.3 7.0 16.0 1.6 6.1 7.7 R 6.4 .5 7.2
Other Latin America 2302 40.5 12.5 2.7 16.2 1.1 2,6 8.6 .5 6.0 .8 7.6
Food Deficit High Income
Asia Group High 2329 69.5 7.2 3.3 5.0 1.8 1.6 4.5 .4 .8 1.6 3.8
NA/ME OPEC 2007 63.6 1.7 2.6 11.8 1.2 4.1 3.3 .2 3.3 .1 7.8
Venezuela 2367 37.6 13.4 3.7 15.4 R 2,0 9.1 .8 6.4 1.6 9.1
Food Exporters
Pakistan 1995 70.9 .9 2.9 8.3 1.4 1.3 .8 .1 6.9 .6 5.9
Thailand 2226 72.1 3.0 5.8 5.3 .9 3.3 3.7 .7 .8 2,2 1.9
Argentina 2885 34.6 6.2 .8 13.1 1.0 3.0 21.3 .8 7.1 R 11.3
Brazil 2541 33.9 16.1 12.2 15.8 4 1.9 8.0 .7 5.3 .5 5.1

1/ Computed from Food Balance Sheets 1964-66 FAO, Rome 1971
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expanded. Potato yields can be increased, and the range of climates
within which they can be grown extended, but due to dependence on
vegetative propagation and quarantine restrictions, the rate at which
aggregate potato production can increase will be much slower than in the

case of cereals.

The food situation will be most severe in the coming decades
in low income countries with foreign exchange constraints. It will be
less severe in countries that also face food deficits and foreign exchange
constraints but are somewhat better off economically. 1/ Domestic food
deficits alone need not mean undernourishment if, through international
trade, a country can afford to import food. However, there must be enough
food produced in the aggregate if global food needs are to be met.

Koffsky's conclusions about global needs have implications for
total research priorities. While the present relative importance of
different food crops and their geographic distribution are important
factors to be considered in research planning, they should not be the sole
criterion used to decide which activities the CGIAR should support. Many
additional factors should be considered including: use of particular
crops in farming systems, other agencies' research programs, and compar-
ative advantage of national research programs versus international research
prograns. A number of these issues are discussed in subsequent sections
of this report.

Koffsky's findings and implications for research: 2/

1. There is a clear case for urgent attention to the
needs of the low income countries (i.e., GNP per capita
less than $200) where large food shortfalls threaten
over the next decade and beyond. Most importantly, these
include India, Bangladesh, Indonesia (probably), Nigeria
and most other low income sub-Sahara Africa countries.
This group also contains most of the malnourished people
in the developing world. Food crop yields are generally
low and performance in improving them is poor. This is
especially a matter of concern in Asian countries where
additional cultivable land 1s a constraint.

2. Next are those countries, somewhat better off econom-
ically and in food production, but which also face substan-
tial food deficits and financial constraints to purchase
needed food supplies. These include the rest of the sub-
Saharan countries, the non-OPEC North Africa/Middle East
countries, the Mid-America/Caribbean group (except Mexico)
and the Andean countries of South America, especlally Peru
and Bolivia.

1/ National averages conceal the fact that substantial differences exist
between various segments of the economy.

2/ Koffsky, "World Food Needs."
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3. This does not mean that others, where improved
crop yields are a major determinant of higher incomes
and levels of living should be denied attention. But
the major focus should be directed to the groups above
if the food problem in developing countries is to be
resolved.

4. While attention should continue directed toward
improving yields of the major cereals -- rice, wheat
and maize -- there is need also for emphasis on millets
and sorghum which are associated with the dry land
cultivation prevalent in many food deficit countries.
The same is true for root crops and for pulses and
groundnuts.

5. In Asia, the primary need continues to be improve-
menrt of rice yields, the major food. Performance in
this respect appears to be more or less adequate only
in Pakistan and Tndonesia. In India, additionally,
poor performance in sorghum, millets and pulses also
contributes substantially to the food problem. In
Indonesia, where cassava is important, yields are on

a declining trend. The situation for maize and ground-
nuts is generally unsatisfactory throughout the region.

6. In sub-Sahara Africa, yield performance of the

major cereals -- maize, millets and sorghum -- is poor,
particularly for the latter two where yields are declin-
ing. Root crops ~-~ cassava, yams and sweet potatoes --

which rank with cereals as a major food source in much
of the region, are having difficulty in maintaining
historical yield levels. Yields of pulses and ground-
nuts are on a declining trend.

7. In North Africa/Middle East, the major problems in
food crops remain wheat and barley, although in the

low income countries of Sudan, they involve sorghum,
cassava and pulses and, in Afghanistan, millets as well
as wheat.

8. In Latin America, where maize is the dominant food,
the main problem countries are in the Mid-America/
Caribbean area (except Mexicec) and in Bolivia and Peru.
Maize yields in the former group have not changed much
in the past and have risen only slowly in the latter
two countries. Cassava and sweet potatoes are important
in Haiti (a low income country), but yields show no
significant change historically. In Bolivia and Peru,
yields of wheat are low and declining in the latter
country. Yields of potatoes in Peru are low and also
show no tendancy to improve. In most of Latin America,
production of pulses lags behind populatior. growth.
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9. It should be noted that there is an immediate
and urgent need to improve food production in low
incorie food deficit countries. This places added
emphasis on accelerating and exploiting research on
those commodities where the potential exists to make
a significant impact in the next 5 to 10 years.

10. At the same time, it is recognized that there
are other constraints -- inappropriate food policies,
lack of incentives, inadequate institutions and man-
agement, lack of inputs, etc. -- which impede the
adoption of available research and technology by

the ultimate cultivator. To narrow this gap, more
intensive research is needed to identify and to help
overcome such constraints.
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II. NECESSARY AND SUFFICIENT CONDITIONS FOR EXPANDING FOOD OUTPUT

The food problem in the less economically developed countries is
severe, and is likely to become more so. The activities supported by the
CGIAR are intended to help alleviate that problem. In order to identify
those activities all efforts that could increase food production should be
surveyed before decisions about which activities the CGIAR should support
are made.

There are two ways in which agricultural production can be
increased: 1) expand the area under cultivation, 2) increase production
per hectare per unit of time.

Both approaches to increasing production are constrained by
natural resources: by the nature of the soil, by topography and altitude,
by moisture availability and ranges of temperatures. In both cases,
sustained and increased productivity depend on protecting and improving
the character of the soil. The soil should not be depleted to achieve
quick increases in productivity, instead long-run and increasing
productivity should be sought.

Again, in both instances, increased production requires
investment. To expand acreage, land may have to be cleared, but in
addition in many cases irrigation and/or drainage may be needed. In
agricultural development, increasing production per hectare per unit of time
requires investments of many different forms. Among those, investment in
research is essential, but it is not the only approach.

In order to better understand the role of research in this
process, we review many conditions that must be met to achieve agricultural
growth. Key factors that influence the necessary and sufficient conditions
for agricultural growth are: technical ceilings, economic ceilings,
achievement distributions, and the specific measures that affect them.
Another key factor is the '"theory of induced innovation."

Technical Ceilings, Economic Ceilings, and Achievement Distributions

A technical ceiling is the maximum physical production that can
be achieved per unit area of land using the most productive set of tech-
nologies and services available, given the existing land quality. The
highest technical ceiling is achieved on maximum yield plots at experiment
stations, including those of the International Centers. It is represented
by line T Tl in Chart II-I on the next page. The fact that the technical
ceiling drifts lower toward the right in the chart reflects what happens
to yields when the same technologies are applied on progressively less
productive land.

Corresponding to each technical ceiling is an economic ceiling,
vhich represents maximum farm output possible with perfect information
and astute economic sense. The economic ceiling is always considerably
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below the technical ceiling because farmers stop applying purchased inputs
when marginal cost equals marginal returns, even though additional inputs
could increase physical production.

1/ Only differences in land quality enter into the downward drift
towvard the right of a technical ceiling in Chart II-I. Two factors
are responsible for the downward trend toward the right of
achievement distribution. One is land quality., The other is
differences in the abilities of farmers. Some of those differences
can be removed by various types of education and training, but even
with equal opportunities, significant differences in farmers'
abilities always persist.



15

The achievement distribution represents the actual achievement
of farmers. It always lies considerably below the economic ceiling
because of imperfect information, aversion to risk and uncertainty,
habit, and imprecise economic decision making. Achievement distributions
rise close to the economic ceiling under economically stahble conditions
with few purchased inputs, in an agricultural system that is tech-
nologically stagnant.

Achievement distributions represent the actual accomplishment

of farmers; therefore, raising achievement distributions must be the
ultimate aim of efforts to raise production.

Conditions for Agricultural Growth

How can the two ceilings and the achievement distribution be
raised?

Six activities are essential to keep technical and economic
ceilings and achievement distributions moving upward:

(1) Research focused on food production and
protection, farm management, and improving
the other five activities;

(2) Manufacture or Inportation of Farm Inputs:
fertilizers, pesticides, tools, implements, etc,;

(3) A Rural Infrastructure of Agri-Support Service:
rural roads and local service centers to make
information, farm inputs, and production credit
readily accessible to farmers; and to move their
products to market;

(4) Adequate Production Incentives: primarily favor-
able price relationships and conditions of land
tenure; 1/

1/ Relative prices of inputs and products can affect overall production

- in two ways. One is as an incentive to use an optimum combination
of types and amounts of inputs in producing individual crops. The
other is by influencing shifts in the use of land among different
crops. Where local conditions allow several crops to compete for
the same land areas, the land will be used for the most part, to
produce those crops which are currently most profitable. Con-
sequently, when research produces a crop variety and associated
cultural practices that make that crop more profitable, the acreage
devoted to it is likely to expand at the expense of the area devoted
to other crops, which may also be in short supply, and may or may not
be nutritionally important.
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(5) Land Improvement through irrigation, drainage,
land-shaping, and appropriate cultural prac-
tices; and

(6) Training Agricultural Technicians to operate
all of these essential activities effectively.

Taken together, these six constitute the necessary and
sufficient conditions for agricultural growth. All are related to
technical and economic ceilings and achievement distributions in
various ways.

As depicted in Chart II-2, a technical ceiling can be raised
through (1) biological and engineering research and (2) through land
improvement.

An economic ceiling can be raised by (1) raising the technical
ceiling and (2) increasing the number of farming localities served by
markets, and the efficiency of markets for farm products, local outlets
for farm supplies and equipment, farm to market roads, favorable price
relationships, and favorable tenure relations. 1/

An achievement distribution can be raised by (1) raising the
economic ceiling and (2) improving the abilities and skills of farmers
and their desire to increase production (e.g., through an efficient
extension service).

A substantial gap between an economic ceiling and an achiev-
ment distribution is often viewed as a signal that effort be concentrated
on extension, rather than research, to raise the achievement distribution.

That would be a major mistake. Instead, it is important to
raise the technical ceiling as rapidly as possible, while also raising
the economic ceiling. A constantly raising economic ceiling is a
powerful incentive to farmers to increase production. As stated earlier,
there 18 always a gap between an economic ceiling and its associated
achievement distribution, and that gap is greater in less developed
economics. Efforts to raise achievement distributions are important and
need to be intensified. However, raising the technical and economic
ceiling should be the primary focus.

1/ Parenthetically, the International Centers are proving that they
can raise technical ceilings and, to a lesser degree, raise econom-
ic ceilings by breeding for responses and resistances that
contribute to yield stability. They can find cultural practices
that economfze on the use of purchased inputs. Meanwhile, center
scientists are haunted by lagging achievement distributions and are
constantly tempted to give direct attention to them.
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Chart II-2
Agricultural Development Activities Appropriate

to Raising Technical and Economic Ceilings and
Achievement Distributions

Raising the Technical Ceiling
is accomplished through:

--Biological and engineering

research, and \\\\\

--Land improvemwent AN t

Raising the Economic Ceiling K\\\
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—Raising the technical ceiling \
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1) Markets for farm products \\<

2) Outlets for farm supplies
and equipment

3) Production credit facilities

4) Farm to market roads

5) Favorable price relationships

6) Favorable tenure relationships ' L“ - = -~ &

Raising the Achievement Distribution /
is accomplished: a

--Primarily by raising the ecanomic
ceiling, but it can be accelerated by:

An efficient extension service and

other means of increasing farmers'
abilities, skills, and enthusiastic
eagerness to increase production °
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The Theory of Induced Innovation

Technical and economic ceilings, achievement distributionms,
and the necessary and sufficient conditions for agricultural growth,
as, agricultural research are a few of many factors that contribute to
growth. The "theory of induced innovation" offers an additional
explanation of agricultural growth. 1/

The key points that explain the role of induced innovation in
agricultural growth are (1) that the relative abundance or scarcity of
different factors of production in any economy induce a search for new
technologies that are approoriate to those factor endowments, and (2)
that the availability of new technologies induces development of the
other innovations (including organizations and services) that are
essential to exploit fully these technologies.

The theory implies that the crucial step in agricultural
growth is to develop biological and engineering technologies that are
appropriate to the resource endowments of each region. Once these
technologies are available, they will help induce the development of
organizations and services essential to their use.

Although most of the present centers were functioning before
that theory was formally presented and verified from historical materials,
it is precisely the reasoning that led to the creation of the older
centers. Their founders believed that if more highly productive tech-
nologies more developed and made available, these technologies would
stimulate leaders of national research and production programs to build
up the other activities that would take full advantage of the new

technologies.

Thus, agricultural research is a necessary but not a sufficient
means of meeting the world's food problem. It is the most important con-
tributor to raising technical ceilings. It is one contributor to raising
economic ceilings, but many other activities are involved that include
improving the rural infrastructure of agri-support services and price and
land tenure policies. The influence agricultural research has on
achievement distributions is primarily through its effect on technical
and economic ceilings and farmer behavior that may be changed by
expanding opportunities.

1/ Y. Hayami and V. W. Ruttan, Agricultural Development: An Inter-
national Perspective (Baltimore: Johns Hopkins University Press).
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III. SOME IMPORTANT CHARACTERISTICS OF AGRICULTURAL
RESEARCH AND ITS ADMINISTRATIVE NEEDS

Research is one of six interacting activities, referred to in
the preceding chapter that in combination can lead to agricultural growth.
Each of these six requires distinctive procedures and administration.

This chapter 1s a review of some salient characteristics of agricultural
research and a brief description of the type of administration it requires.

Some Characteristics of Agricultural Research

Agricultural research focuses on problems that arise in highly
interactive and dynamic ecosystems operating within a complex economic
and social framework. Crop improvement involves interaction between the
genetic composition and developmental processes of plants and other envi-
ronmental, biological and social factors such as: (1) soils of varying
composition, (2) differing patterns of moisture availability, (3) varying
insect populations, (4) plant disease organisms, (5) human decisions about
crop cultivation, and (6) social customs, such as those governing the divi-
sion of farm labor. Problems of livestock production involve a similar
set of interacting factors.

Need for an Appropriate Research Approach. Relatively simplis-
tic "single-limiting-factor" approaches have limited value in solving
these highly dynamic and interactive agricultural problems. These com-
plex problems demand a more comprehensive systems approach to problem
solving, employing the combined skills of researchers from many disci-
plines.

Adopting this more holistic approach to agricultural problems
does not lessen the importance of the individual specialist in studying
particular components of the system. To maximize their contribution,
scientists from varied disciplines must jointly focus on particular prob-
lems and exchange scientific ideas. This interdisciplinary approach runs
counter to the more traditional disciplinary appreoach which characterized
so much agricultural research effort in the past. Interdisciplinary coop-
eration has proven to be a successful research approach and a more effec-
tive use of manpower.

Time Lags Between Recognition, Application, and Adoption. A
common feature of most biological research is the several time lags that
are involved. One is the long delay which often occurs between the dis-
covery of a new concept or technology and the recognition of its practi-
cal value. The Japanese wheat variety Norin 10 was developed many years
before Orville Vogel began using it in experimental trials in the U. S.
in 1949. It was several years later when it, in combination with the U. S.
variety Brevor, became the progenitor of most of the high-yielding semi-
dwarf wheats that have emerged from CIMMYT's program in Mexico.
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A second lag is the period between that recognition and comple-
tion of research based on the new concept. Third is the inevitable time
lag involved in the adoption of a new technology by farmers.

Uncertainty and Serendipity in Research. Another characteristic
of research is the uncertainty which makes it very difficult to predict
the outcome of a particular project. The very fact that a problem requires
research implies that there are some unknowns in the system. Often a solu-
tion is found, partially through luck or a chance discovery. This seren-
dipity has been a feature of many important research developments in agri-
culture. For example, the discovery of zinc as an important key trace ele-
ment in soils arose out of the use of galvanized containers in experiments
with fertilizer treatments. These are the chance occurrences that make
quantum jumps possible in science, but to achieve these, it also requires
the right person to recognize the situation and exploit it.

Character of Research Progress and Expectations. Agricultural
research history suggests that most progress has been cumulative and incre-
mental, eventually leading to a more complete understanding and a gradual
improvement in technology. Only occasionally does research progress by
quantum jumps or breakthroughs, thereby resulting in the emergence of a
new concept, genotype, or technique, which in turn creates new opportuni-
ties for further research. The publicity from this sort of rare occur-
rence can be a mixed blessing. It builds up the reputation and credibil-
ity of the research organization and makes it easier to attract support.
However, it can also lead to undue pressure and sometimes a reaction from
donors if similar breakthroughs are not forthcoming at fairly regular
intervals. New breakthroughs will occur, but these are not predictable.
Meanwhile, most progress in agricultural research will continue to be of
the cumulative, incremental type.

Characteristics of a Successful Researcher. Attributes required
to be a successful agricultural scientist are varied. Formal training is
important, but intelligence, ability, and motivation are equally valuable.
Many successful agricultural sclentists have moved into agricultural re~
search following rigorous training in a more specialized biological field
or from different but related fields such as mathematics, physics, or
biochemistry. Such scientists often bring new insights and ways of approach-
ing problems which can be valuable in an interdisciplinary tear approach.
Above all, agricultural researchers need to be able to bring a conceptual
approach to problem solving.

The choice of first rate scientists with these attributes is
critical. They represent the mest important component of any research
program and larpely determine its outcome.

A Suitable Research Environment. A productive research environ-
ment for the scientific staff requires good leadership, adequate equip-
ment and facilities, independence, opportunities to interact with other
scientific colleagues, and adequate rewards and recognition.
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Priorities, Planning, Evaluaticn, and Management

The preceding brief discussion of the character of agricultural
research makes it clear that the research enterprise is atypical; it is
unlike many other types of agricultural development activities. For that
reason, issues relating to priority setting, planning, evaluation, and
management of research require additional brief comment.

The process of identifying priorities and translating them into
specific goals -- a responsibility of any agricultural research organiza-
tion -~ requires a delicate balance between generality and specificity.
Further, that balance is going to be different at each level in a research
organization. Clearly, problem-oriented, interdisciplinary agricultural
research requires clear choices about the geographic target area and the
problems on which to focus. The criteria for these choices should include:
(1) geographic importance of different focd sources, (2) importance of
particular food sources in the diets of target populations, (3) the limi-
tation of agroclimatic conditions, (4) the magnitude and character of
ongoing research, (5) the existing state of research knowledge, and (6)
some estimate of the impact research might have in raising technical and
economic ceilings. Integration of these and other factors to make quan-
titative priority choices is virtually impossible; and therefore, the
choice of priorities must come from subjective judgment ahout the poten-
tial impact that a sustained research effort might have on levels of food
output. Thus at the general level (e.g., CGIAR), these priorities need
to be specific, constantly evaluated, and continuously emphasized. How-
ever, these goals should be generally outlined for the research unit, pro-
viding adequate leeway for the research unit to develop an appropriate
strategy.

Given that research is interrelated, long term, chancy, and
has an unknown specific outcome, the development of a research strategy
is a critical element in the success of a research program. That strategy
must allow maximum freedom for the researcher and the research institute to
decide the best approach and proceed to direct its research activities
toward the general goal.

Researchers must be experienced and highly qualified. To main-
tain their quality, researchers should have the opportunity and encourage-
ment for continuous self-renewal. They must be able to work in a stable
environment with maximum opportunity for scientific interchange. They
must be provided with excellent equipment, laboratory and field facilities.
They must have dynamic and enlightened leaders who constantly keep the
goal before them and who have frequent, direct contact with problems under
attack. They must have a feeling of personal and resource security that
permits maximum sustained effort on a specific problem without bureaucratic
interference.

In summary, a successful research strategy is one that involves
clearly defined goals, the best possible inputs in the correct combina-
tion, and maximum freedom to pursue promising avenues within the general
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goal. Therefore, it is inherently difficult to predict outcomes and
apply traditional evaluative measures, such as, rates of return or cost-
benefit analysis.

The above strategy should be pursued long enough to permit the
possibility of substantial progress towards the goal. This time period
will vary depending on the nature of the goal. However, once an insti-
tution is operating, periodic ex post progress reviews are essentizl.
These reviews should involve internal program evaluation by the researcher
and the research team (internal peer review), review by other members of
the research institution, periodic external review by knowledgeable
people outside of the institute, and review by potential users and donors.

This chapter presents a general description of agricultural
research and its management needs. It will be noted that there is a good
deal of harmony between what good research requires and what the Inter-
national Centers now exemplify.
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IV. AGRICULTURAL RESEARCH ORGANIZATIONS
SERVING DEVELOPING COUNTRIES

The International Agricultural Research Centers sponsored by
the CGIAR represent one among many research efforts serving the needs
of developing countries. This chapter briefly reviews the kinds of
research organizations that are involved, the interrelationships among
them, the magnitudes of the resources devoted to them, and some of the
problems involved in improving national programs.

Major Components

There are four major types of agricultural research serving
the developing countries: national, regional, international research
(the centers), and research conducted in developed countries.

National Research. Within developing countries, most agri-
cultural research is supported by public funds (in some cases augmented
by direct grants from bilateral and other aid agencies) and is conducted
by or under the auspices of ministries or departments of agriculture. A
limited amount of research is also conducted by universities and colleges
of agricudture, who often have well qualified graduates on their staffs
but because of limited facilities and funds some of them contribute
little to national research efforts.

Two influences from the past may have inhibited the develop-
ment of productive national research programs. The heritage of single-
crop research institutions focused on export crops, established in
colonial times and financed by a tax on exports has probably delayed
adequate financing for research on other crops financed out of general
revenues. Second, there has been a tendency to scatter research efforts
on non-export crops among a large number of small experiment stations,
thus failing to achieve a critical mass of high quality staff in partic-
ular places.

In an effort to overcome these problems, some countries have
created central National Agricultural Research Institutes that group all the
wain research areas under an umbrella. These institutes have sufficient
strength and flexibility for research on specific commodities or problers to
be conducted, either within disciplines, or on a multidiscinlinary hasig.
Examples of this approach are the Indian Council of Agricultural Research
(ICAR) with its All-India Coordinated Research Programs in particular
commodities, the Malaysian Agricultural Research and Development Insti-
tute (MARDI) and the quasi-government corporation (EMBRAPA) in Brazil.

In addition to central research organizations, an important task
facing any national research effort is to create decentralized programs
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that can adequately serve the localized social, economic, and environ-
mental problems without excessive fragmentation and dissipation of scarce

resources.

Regional Research. Another component of the research system
in the developing world is regional multi-country research programs.
These are fairly recent and have developed on a modest scale in Africa,
the Middle East, Central America, and Southeast Asia. Some examples
of these organizations and the scope of their activities are listed on

the next page (Table IV-1).

Among the regional programs, those supported through the Office
de la Recherche Scientifique de Technique d'Outre-Mer (ORSTOM), and the
Groupement d'Etudes et de Recherches Pour la Developpement de 1'Agronomie
Tropical (GERDAT) both operating in francophone Africa, are probably the
most extensive and well supported. Both organizations have central
stations or research institutions supported by a network of secondary
research centers distributed through the region. 1In the case of GERDAT
the organization is further subdivided into a number of commodity re-
gearch institutes with their own substations (e.g., IRAT, Institute de
Recherches Agronomiques Tropicals et des Cultures Vivrieres).

The other regional organizations listed obtain funds from host
countries, in addition to those received from sources outside the region,
e.g., U.K. in the case of East Africa, The Ford Foundation and FAO in
the Middle East, U.S.A. for Central America, and France and the CGIAR in
the case of WARDA in West Africa.

Agricultural research in regional programs covers the spectrum
of research activities. With some exceptions, (e.g., ORSTOM) it is
largely mission oriented. Some of it involves longer term investigations
that have regional implications.

International Research. The International Agricultural
Research Centers {JARCs) constitute a third tier in the research
structure of the LDCs.

Most of them are located in developing countries in the low
latitude belt around the world and have a strong commodity focus, usually
developed within a farming system context. The majority of the Inter-
national Centers are under the collective sponsorship of the CGIAR. The
history and development of this organization and details of the program
and support for the centers are reviewed in Chapter V.

Some of the special advantages of the IARCs are their ability
to attract a critical mass of talented scientists and provide them with
adequate funding and facilities; their independence, flexibility, and
interdisciplinary approach to problem solving; their strong focus on
issues that are central to the problems of food production in developing
countries; and their ability to interact with national and regional re-
search programs through a global network of collaborative research efforts.
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Table IV-1

Some Examples of
Regional Research Organizations
Operating in Developing Countries

Activity

Basic research agri-

Organization Region

ORSTOM Former French Colonies

O0ffice de la Recherche
Technique d‘Outre-Mer

GERDAT
Groupement d’Etudes
et de Recherches Pour

la Developpement de
1’Agronomie Tropical

WARDA
West African Rice
Development Association

EAAFRO
East African Agricul-
ture and Forestry Re-
search Organization

EAVRO
East African Veteri-
nary Research Organi-
zation

OAU/STRC
Scientific Technical
and Research Commis-
sion of the Organi-
zation of African Unity

CATIE
Centro Agronomico
Tropical de Investi-
gacion y Ensenanza

SEARCA
Southeast Asian Reg-
gional Center for
Graduate Study and
Research in Agriculture

ALAD
Arid Lands Agricul-
tural Development

in West Africa

Former French Colonies

in West Africa

West African Region

East Africa
(Kenya, Uganda,
Tanzania)

East Africa
(Kenya, Uganda,
Tanzania)

Central America
and Caribbean region

Southeast Asia

North Africa and
Near East

culture

Applied research
agriculture

Applied rice research

Research in agricul-
culture and forestry

Veterinary research

Dairy, beef, food
cropping and
forestry

Wide range of activi-
ties: water resources,
food technology, ex-
tension, agribusiness,
economics, also post-
graduate training

Research and develop-
ment of basic food
crops, winter cereals,
food legumes, and work

on summer cereals, maize
millet and sorghum,
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Research in Developed Countries. The fourth agricultural
research component serving developing countries is research in developed
countries conducted by research institutions, universities, and private
business firms. That research contributes in a number of ways:

First, it provides the scientific resource base: the accumu-
lation of past research results and fruitful research techniques.

Second, it provides a number of models for research organi-
zation. These vary by country of origin and need to be adapted to the
needs of developing countries. They do, however, exemplify: (1) effec-
tive combinations of central research institutes and branch experiment
stations, (2) fundamental and applied research with technology develop-
ment, (3) cooperation between universities and governmental research
agencies, and (4) quickly mounted efforts to solve emerging problems.

Third, in some cases developed country research is aimed
directly at current problems in the developing countries. Concern about
the world food problem is worldwide and much of the research in developed
countries is now being funded to tackle such basic problems as nitrogen-—
fixation, photosynthetic efficiency, etc. In additicn, research organi-
zations in developed countries are willing to study particular problems
referred to them from developing countries, witness the several research
contracts CIP has made with organizations in developed countries.

Links and Interaction

A major current need is to foster effective links and inter-
action among the four research components just discussed.

These links may involve joint research projects, pooling and
exchange of research materials and results (including broadly based
genetic materials), priority setting and program coordination, training,
exchange visits, information sharing services, or other kinds of rein-
forcing activity. The IARCs have a pivotal role to play in this process.
They are in continuous contact and collaboration with national programs
in the process of carrying on their own research. They are in a position
to work together with regional programs. They operate at the interface
of research and technology in the developed world and its application to
the problems of increasing food production in the developing world.

The mechanism for collaboration in the past has been largely
dependent on voluntary cooperation among scientists and organizations
sharing common interests and problems. Now, the cooperative regional
and national programs of centers(such as CIMMYT, IRRI, IITA, and ICRISAT)
are initiating interaction, and coupled with centers' training activities,
are making a significant contribution to the strengthening of national
research programs,
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The UNDP/FAO Regional Research Cooperation Program in the Near
East 1/ is another good example of integrated research activities. It
involves an integrated approach, covering the majority of food crops of
the region, agronomic work, and problems of both irrigated and dry land
farming, embracing a total of 22 countries. It involves cooperation
between FAO and national programs, and it is serving increasingly as a
vehicle for collaboration with IARCs, regional programs (ALAD) and devel-
oped country research institutions that are active in the region.

Sources of Funds and the Deployment of Resources for Agricultural
Research in Developing Countries

International aid funds have been a major input in the develop-
ment of many of the agricultural research systems in developing countries
over the last 25 years. In the 1950's international aid probably ac-
counted for 40 percent to 50 percent of the total investment in research
in developing countries and although that figure has now been reduced, it
is still substantial, approximately 20 percent. The support comes from
a number of sources. For example, the French government has provided
substantial support for research mainly in francophone Africa. Inter-
national agencies such as FAO/UNDP have been major contributors to the
support of research and training. Aid for research has also flowed
directly through bilateral government agencies such as the United States
Agency for International Development (USAID), the U.K. Ministry for Over-
seas Development (ODM), the Canadian International Development Agency (CIDA).
the International Development Research Centre (IDRC), from international
organizations such as the World Bank (IBRD) and the InterAmerican Develop-
ment Bank (IDB), and from private foundations.

This support for agricultural research in developing countries
has taken a number of forms, including direct grants as loans to govern-
ments, provision of expatriate technical and scientific staff, and grad-
uate training.

Although the details about the deployment of these funds in
developing countries are not available, some impression of the overall
pattern of distribution can be inferred from the global picture of the
investment in agricultural research presented in Table 1V-Z for the
period 1951-1974.

These data show that investment in agricultural research has
increased at a rapid pace in all regions, although in the last three years
the rate has slowed considerably. The share of the investment in agri-
cultural research in the developing countries has increased from approxi-
mately 10 percent in the 1950's to 16 percent in 1971, and has remained
fairly constant since that time. Within these countries the contribution
to agricultural research from the private industrial sector has been

1/ Project REM-71/293. FAO, Rome 1975.
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limited because of the stage of development. In the more basic agri-
culturally related scientific research, there again the contribution has
been limited because of the slow development of research in universities.

Table IV-2

Expenditure on Agticultural Research by Region Ll

Total Annual Expenditure in

Region Millions of Comstant 1971 U.S. Dollars

1951 1971 1974
Western Europe 130 671 733
Eastern Europe & USSR 132 818 861
North America & Oceania 366 1203 1289
Latin America 30 146 170
Africa 41 139 141
Asia 70 610 646
World Total 769 3587 3840

/1

Includes all agricultural and agriculturally related scientific research
supported by public and private funds (does not include agricultural
extension).

Source: J. K. Boyce and R. E. Evenson. "National and International Agricul-

tural Research and Extension Programs," Agricultural Development
Council (New York, 1975).

Despite the widespread efforts since World War II to improve
agricultural research and extension programs in the developing world,
the investment in these activities is still far short of that achieved
in the developed western world.

To assist in the future planning of agricultural research and
development in the LDCs, there is an urgent need to obtain more reliable
data, on a country by country basis, of the current investment in agri-
cultural research. The data should include the contributions of indi-
vidual donors, the manner in which these funds are invested in national
programs, and the nature and quality of the research they support. The
statistical data currently available sre not sufficiently reliable to
use for this purpose.

International Centers must now operate within a very complex
get of circumstances. They must find their place among, and establish
optimum cooperative relationships with other international agencies,
advanced research institutes, and national research and production
systems in LDCs.
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These interrelationships are indicated in the following

LDC National Research Programs

Advanced Research |

Institutes

\ s

Adaptive

Research on

International
Centers’

Applied Research
and Technology
Development

N\

LDC National Production Programs

Research and Other
Technology Commodities and
Development Agricultural
Systems
A D

.

N J

Input distribution
Froduct marketing
Credit extension

1Available
| Technologies

Price polictes

Land development
Other public
policies

In this diagram, the shaded extensions of the box reproesent-
ing national research programs are intended to indicate other respongi-
bilitiec than just interaction with international technology develop-
ment. They engage in technology development themselves, not only on
crops on which the centers work but on other crops 4s well. As they
mature, they are likely to engage in some basic research, as well.



30

The shaded extensions of the box national production programs indicate
that many factors other than available technologies also affect actual
production levels in each country. All of these factors enter into the
technology-policy-organizational packages on which national production
programs need to be based.

Special Problems in Developing Strong National Agricultural
Research Organizations

Given the seriousness of the food problem and the acknowledged
importance of research as an essential activity in agricultural develop-
ment, it is clear that every food deficit, low income country with
appreciable agricultural potential needs a strong agricultural research
program.

Some agricultural research is now conducted in most of the
developing countries, but it varies greatly in both quality and quantity.
Some programs are small, others quite substantial. A few are quitc
effective, many are not. A prime question is: why are these programs
not more productive? In large measure it is because of the many severe
constraints that must be faced.

One major constraint is the lack of well trained and imagina-
tive research scientists and support staff. Competition for trained
sclentists is great; many are attracted to more highly paid administra-
tive posts and other ministries. Often seniority considerations in pro-
motion restrict the opportunities of young, talented scientists long
enough for them to lose their drive and enthusiasm.

Cther constraints relate to the availability and tacilities
for servicing and repairing complex equipment, and administrative diffi-
culties causing delays in transportation, communication, and in the
provision of logistic support for research programs invelving growing
plants, where timeliness is essential.

Those well trained, younp research workers who do remain in
agriculture tend to continue working on the more basic research topics
that constituted the thrust of their own theses or the thrust of the
research institute in which they worked. This is partly due to scien-
tific inertia and also to the desire to obtain scientific recognition
by publishing in international journals. Another factor is the reluc-
tance by many scientists in developing countries to participate person-
ally in field research. Many prefer to direct rather than participate,
and without talented support staff this is often ineffective. What
their countries need most {s a strong interdisciplinary team approach
to develop appropriate technologies to solve local problems, rather
than contributions to the burgeoning growth of journal articles.
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Finally, there is the constraint of inadequate funds. Cood
research can be highly productive, but it does need an adequate and
sustained source of funds. Since developing countries need to finance
many activities, research must compete with many other urgent demands
in the planning and budgeting processes. In the past, agriculture in
general, and agricultural research activities in particular, have not
had a high priority in the allocation of limited budgetary funds in
many developing countries.

Not all of the constraints mentioned here are peculiar to
research programs. Some of them are found whenever a new activitv designed
to further agricultural growth in a developing country is started. They
also interact; the demand for a strong national research program is
likely to be greatest when the other elements of a successful national
production effort (credit, extension, price incentives, etc.) are also
in place.

To lessen these constraints, political and administrative
leaders must appreciate the importance of research and understand the
kinds of research needed and the contingencies necessary to benefit
from it. Secondly, it involves many types of changes in personnel
policies and administrative procedures, not only within research
organizations, but throughout the many governmental departments with
which research organizations must deal.



V. THE CGIAR FAMILY OF ACTIVITIES

In earlier chapters we have reviewed:

—-the world food problem;

-~the variety of activities that are essential to agri-
cultural growth, and within them, the specialized role
¢f agricultural research;

--the characteristics of agricultural research that need
to be considered in conducting research (by whatever

agency); and

--the many organizations, national, regional, and inter-
national, that are currently conducting research for
the bei efit of developing countries.

The focus of this study is stated in the question: what should
the CGIAR do, and how? This final chapter in Part A, therefore, is a
review of the history, and present nature of the CGIAR and the major activi-
ties it supports, the International Centers. The chapter is divided into
two sections. The first is a narrative sketch describing the CGIAR and
the existing centers. The second is a fiscal history, discussing the
growth of center budgets and the corresponding trend in donor contribu-

tions.

Origin and History of the CGIAR:
A Narrative Sketch

The Consultative Group on International Agricultural Research
was established in 1971. It was an outgrowth of two earlier conferences
of donor-agency administrators at Bellagio, who agreed on the need to
broaden the base of financial support for four International Centers estab-
lished earlier by the Rockefeller and Ford Foundations. The mechanism
apreed upon was a 'consultative group,' patterned along the lines of
others previously established by the World Bank.

Objectives of the CGIAR

The objectives of the CGIAR, adopted at its first meeting, are
worth quoting in full. They are listed on the next page.

1t will be noted that '"centers," as such, are not mentioned in
this statement of CGIAR objectives. Nor is there any restriction to food
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Objectives of the CGIAR *

The main objectives of the Consultative Group (assisted as necessary
by its Technical Advisory Committee ...) are:

(1) On the basis of a review of existing national, regional
and international research activities, to examine the
needs of developing countries for special effort in
agricultural research at the international and regional
levels in critical subject sectors unlikely otherwise to
be adequately covered by existing research facilities,
and to consider how these needs could be met; 1/

(ii) to attempt to ensure maximum complementarity of inter-
national and regional efforts with national efforts in
financing and uundertaking agricultural research in the
future and to encourage full exchange of information
among national, regional and international agricultural
research centers;

(iii) to review the financial and other requirements of those
international and regional research activities which
the Group counsiders of high priority, and to consider
the provision of finance for those activities, 2/ taking
into account the need to ensure continuity of research
over a substantial period;

(iv) to undertake a continuing review of priorities and
research networks related to the needs of developing
countries, to enable the Group to adjust its support
policies to changing necds, and to achieve economy
of effort; and

(v) to suggest feasibility studies of specific proposals,
to reach mutual agreement on how these studies should
be undertaken and financed, and to exchange information
on the results.,

1/ Research is used in this document in a broad sense to include not only

- the development and testing of improved production technology, but
also training and other activities designed to facilitate and speed
effective and widespread use of improved technology.

2/ Final decisions of funding remain a responsibility of ecach member in
connection with specific proposals.

Consultative Group on International Agricultural Research (AGR 71/3)
Annex III.
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crops as the proper focus of CGIAR concern. Instead, the cbjectives

speak of "evamining the needs of developing countries for special effort(s)
in agricultural research at the international and regional levels in criti-
cal subject sectors unlikely otherwise to he adequately covered by exist-

ing research facilities, and to consider how these needs could be met,"

and of "reviewing the financial and other requirements of those international
and regional research activities which the CGIAR considers of high pri-
oritv,"

In addition, the statement of CGIAR objectives contemplated
"undertaking a continuous review of priorities and research networks related
to the needs of developing countries, to enable the Group to adjust its
support policies to changing nceds, and to achieve economy of effort." }/

It speaks also of attempting '"to secure maximum complementarity of inter-
national and regional efforts with national efforts in financing and under-
taking agricultural rescarch in the future and to encourage full inter-
change of information among national, regional and international research
centers." 2/

In other words, the objectives of the CGIAR are precisely what
its name states: a consultative group comprised of representatives from
donor-agencies concerned with the broad field of international agricul-
tural research, that consult on meeting the financial needs of selected
activities that the CGIAR had jointly agreed to launch and/or financially
support, "taking into account the need to ensure continuity of research
over a substantial peried." 3/

The first footnote to the CGIAR Terms of Reference on the pre-
vious page should be particularly noted. It defines research in an unusual
vav: to include "not only the development and testing of improved pro-
duction technology, but also training and other activities designed to
facilitate and speed effective and widespread use of improved technology." 4/
In adopting that broad definition, the CGIAR recognized the actual nature
of the centers then in existence, and their nature and objectives have con-
tinued to characterize both the older and the newer centers. It leads,
in fact, to one of the questions we shall examine later about the balance
in center programe, i.e., to what extent should they concentrate on rais-
ing technical and economic ceilings, and to what extent and in what ways
fs it appropriate for them to seek to raise achievement distributions by
other means.

1/ Consultative Group on International Agricultural Research, (AGR 71/3)
Aunex 111,

2/ Ibid.
3 Ibid.

4/ 1bid.
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Influences of Its Origin

Four International Centers predated the formation of the CGIAR.
Those were established earlier by the Rockefeller and Ford Foundations.
They were operating centers, with a full set of objectives and operating
procedures. As the CGIAR later established five new centers organized
along the same lines, it is important both to review the nature of the
earlier centers and to note some of the problems in management that neces-
sitated changes as a consequence of the shift from foundation to CGIAR
sponsorship.

First, IRRI, CIMMYT, CIAT, and IITA had engaged in applied re-
search and technology development, using interdisciplinary teams of scien-
tists backed up by all of the physical facilities needed for first class
performance by highly qualified scientists. The emphasis was on sclving
particular problems, rather than on pushing back the frontiers of know-
ledge. For two of those centers, the problem was to raise the technical
ceiling for the production of particular commodities: rice in the case
of IRRI, wheat and maize in the case of CIMMYT. For the other two centers
the problem was to try to find more productive ways to use the resource
endownments of particular agroclimatic zones: the humid lowland tropics
of Central Africa (IITA), and the tropical areas of South America (CIAT).

Second, each of the four centers was administered by its own
international board of trustees, but the resources of the sponsoring foun-
dations were available to them. Those resources were financial, and they
were also administrative. In the latter case, the foundations, according
to their normal administrative procedures, provided a mechanism for (1)
adjusting budgets to available funds, (2) encouraging uniform administra-
tive procedures, and (3) technical review by foundation personnel or the
consultants they might enlist. When the CGIAR was established, responsi-~
bility for fulfilling those functions no longer lay with the foundations.
Financing became a function of the CGIAR. The TAC and the CGIAR Secre-
tariat replaced the foundations as far as technical and administrative
support were concerned, developing procedures as they went along.

Third, a "major breakthrough mentality" was encouraged by the
notable achievements of CIMMYT and IRRI in the late 1960's. It was
those accomplishments, to the creators of the CGIAR, that legitimized
both expanded support of existing centers and the possible creation of
new ones. Despite these accomplishments foundation administrators real-
ized and pointed out, that the problems tackled by CIAT and TITA were
unlikely to be solved within a short time and that future advances in
rice and wheat were much more likely to be of the cumulative, incremental
type, rather than the quantum jumps experienced in the late 1960's.

Present CGIAR Activities

Today there are nine International Centers, including ICARDA
which is still in its formative stage. ICARDA is to be bhuilt on the hase
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of ALAD, established in 1967 by the Ford Foundation. In addition to the
initial four, CIP is an outgrowth and expansion of a previous Rockefeller
Foundation program of long standing. Moreover, we have been told by par-
ticipants at the Bellagio conference that in 1971 initiatives about arid

md semi-arid areas and livestock in Africa were considered. Thus, ICRISAT,
'.RAD, and ILCA were comtemplated by 1971, although not approved by the

TAC, the CGIAR, or launched until later. It should be noted that from the
beginning centers could cooperate with national research programs already
in existence when centers, tbrough international efforts, were organized.

The other activities that have been supported by the CGIAR within
the past five years are diverse in character. WARDA, based in Liberia, is
a cooperative program in 13 West African countries dealing with rice research
and development. The International Board for Plant Genetic Resources seeks
to stimulate and coordinate the collection and exchange of materials of
potential interest to plant breeders in developing countries. The Current
Agricultural Research Information System (CARIS), managed by FAO, has re-
ceived financial help through the CGIAR, but the support is currently ex-
pected to terminate at the end of 1976.

Including these in the CGIAR family of activities illustrates
the willingness of the CGIAR to support international research that is
not cast in the normal center mode; this is further exemplified by several
proposals that the TAC is currently considering.

Evolution of the Research Centers

Over the past five years, the older centers have remained rela-
tively unchanged in certain respects while undergoing considerable change
in others. Each remains highly problem oriented with its emphasis on
applied research and technology development, and with an associated train-
ing program. Each mounts interdisciplinary teams to tackle specific prob-
lems. Each is located in the tropical or low latitude subtropics. FEach
has, or plans soon to have a well-equipped set of science laboratories,
experimental fields, a technical library, documentation center, and train-

ing and conference facilities at its headquarters. FEach is international
in its staff, financing, and management. FEach operates under a charter
that allows a broader program than is currently being conducted, and that

charter can be amended by its board of trustees.

At the same time, there have been significant cvolutionary develop-
ments in the past five years.

1. Increasingly, each of several centers (TRRI, CIMMYT, and
CIP) has moved away from doing most of their research at or near their
headquarters and is becoming an organization for widespreid coordinated
research activities in many countries. In their plant breeding actlivi-
ties, a major techniaﬁé of the centers is to gather germ plasm from diverse
regions, recombine it in many different ways, then test the resulting
crosses over a wide range of contrasting environments for yield stabilfty
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and pest tolerance, etc. That requires testing in many countries. More-
over, nationally developed varieties are becoming important sources of
materials for such international testing.

The core research of ILCA is to be conducted in four regional
centers, two in East Africa and two in West Africa. ICRISAT has estab-
lished one regional research program in West Africa and plans others in
East Africa and South America to sample more adequately the semi-arid
tropical world.

In addition, IRRI, CIMMYT, and CIP are placing regional teams
in a number of different countries, partly to monitor international test-
ing, but also to encourage and aid national in-country training activi-
ties and national production programs.

Frequently, one hears it said that "IRRI is at Los Banos' and
"CIP is at Lima." Their headquarters are there but their research, and
that of cther centers is carried on at many places, in many countries.

2. There is a movement toward each of several centers under-
taking research on more crops than were initially intended. Thus, CIMMYT
now has programs concerning both bread and durum wheats, maize, barley,
triticale, and cold-tolerant sorghum. Groundnuts research has been added
at ICRISAT. IRRI has recognized that it must deal separately with shallow-
water irrigated rice, rainfed '"upland" rice and deep-water rice.

3. Farming systems (cropping systems) are receiving increased
attention since the way in which a crop, or a variety of crops, fits into
a combination of different crops or into sequential cultivation of the
same crop vitally affects both its acceptability and its potential contri-
bution to aggregate production.

4. There is an increasing tendency to get involved in a certain
amount of basic or fundamental research and to contract for such research.
IRRI and CIMMYT had the advantage of being able to draw on an enormous
amount of previous research related to the commodities with which they
deal., The same is not true for millet, cassava, potatoes, and several
other crops grown under tropical conditions. This means some basic research
will have to be undertaken by centers. CIP, for example, has been con-
tracting with a number of research agencies in developed countries where
the facilities and expert research manpower already exist to undertake
basic investigations relevant to its program.

5. Over the past five years, centers have become involved in
an increasing number of single-country (or regional) technical assistance
projccts, Some of these are projects to help develop research programs;
others involve assisting national production programs as well. '

Such projects are peripheral activities as far as the research
purposes of centers are concerned, but they may be helpful in accelerat-
ing the strengthening of national research capacities and/or accelerating
national increases in food production.
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All centers are eager to see national research capacity increase,
and they are impatient for their own research results to show up promptly
in rising achievement distributions in individual countries. In addition,
as centers demonstrate research competence they are courted both by national
governments and by donor-agencies interested in more rapid agricultural
development in particular countries or groups of countries,

6. Administratively, there has been a change in the method of
selecting members of boards of trustees. The older centers' boards have
places reserved for members from host countries, foundation representa-
tives, and are otherwise self-perpetuating. On boards of centers more
recently established, places are not reserved for foundation representa-
tives and some or all members (in the case of ICARDA and IBPGR) are appointed
by the CGIAR.

7. Also administratively, the increases in the number of cen-
ters, in the widespread international testing of planting materials, in
the number of commodities with which various centers deal, and in the num-
ber of single-country technical assistance projects in which centers are
involved, have led to questions regarding the jurisdictions of different
centers, particularly where they are involved in different capacities in
the same countries. Up to now, such problems have been worked out, case
by case, by the center directors and boards of trustees of the centers
involved.

Current Form and Function

With the formation of the CGIAR, it became necessary to make
new provisions for functions previously performed by the foundations.
One of those is embodied in the arrangements and procedures for financing
centers. Another is the activities of the Technical Advisory Cormittee
(TAC).

Arrangements for Financing Centers. The ways in which the activi-
ties sponsored by the CGIAR are financed constitute an adjustment to the
policies and legislative constraints of the various donor-members of the
CGIAR. Some donors can commit funds more than one year in advance; some
cannot. Some can give to the overall programs of international agencies;
others can only support particular activities of an international agency,
but not its overall program; still others can give only to, or to programs
on behalf of, individual developing countries. Some can operate in any
of these ways, making grants of each type out of a separate division of
their own budgets.

Corresponding to those different situations, centers can accept
three types of contributions. One 1is "unrestricted core' funds that can
be used by a center for any part of its program. Another is "restricted
core' funds that can be used only for that part of a center's program as
it is designated by the donor. The third is "extra-core" (special project)
funds that are bilaterally negotiated between a center and donor for spe~
cial purposes.
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Each center, annually in July, presents to the CGIAR a proposed
program and budget for the coming calendar year. Individual donor-members
of the CGIAR, at that meeting (Centers' Week) give a preliminary indica-
tion of how much they are willing to contribute in support of the centers

for the coming year.

It would be sheer coincidence if the preliminary financing indi-
cations of donor-members matched, even approximately, the budget requests
of centers and other activities financed through the CGIAR. At the end
of Centers' Week the budgets of some centers may be oversubscribed and
others undersubscribed, and the total of all subscriptions may be (and
usually is) less than the total needed for all CGIAR supported activities.

Between Centers' Week and the Pledging Meeting, held usually in
October, each donor-agency reconsiders what it will do, frequently in con-
sultation with the CGIAR Secretariat, about programs that are under- or
oversubscribed. In addition, the CGIAR Secretariat frequently takes the
initiative to discuss wi