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TO: 	 Members of the Consultative Croup on International Agricultural
 
Research
 

The Consultative Croup 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 CC members-
served by it. The members were:
 

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

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

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

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

Ralph 1. Cummings, Director of TCRISAT 

*Robert K. Cunningham, Principal Agricultural Research 

Adviser, inistrv of Overseas Development, United
 
Kingdom
 

Gerrit do Bakker, Permanent Representative of the 
Kingdom of the Netherlands to the Food and Agriculture 
Organization and the World Food Program 

*Dr. Cunningham was unable to attend the final meeting of the Committee. 
His place was taken by W. Denis Maniece, inistry of Overseas Development. 
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Curtis Farrar, Assistant Administrator for Technical
 
Assistance, United States Agency for International
 
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 appoiAited.
 
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 Agricultural Economics,
 

University of California at Davis
 

Dr. Ewert Aberg
 
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.
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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 their untiring efforts and sound advice. Purposely, they were
 
selected from outside the CIAR system. In 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.
 

Warren C. Baum
 
Chairman
 

October 1976
 



CONTENTS
 

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS i
 

Context and Background j
 

Conclusions and Recommendations
 

Management
 

Scope of the CGIAR ii
 

Center Issues v
 

CGIAR Planning, Evaluation, Allocation and x
 

INTRODUCTION 	 1
 

PART A. CONTEXT AND BACKGROUND OF ISSUES 	 5
 

I. THE 	WORLD FOOD PROBLEM TO 1985 AND 2000 A.D. 5
 

II. NECESSARY AND SUFFICIENT CONDITIONS FOR EXPANDING FOOD 13
 

OUTPUT
 

Technical Ceilings, Economic Ceilings, and 13
 

Achievement Distributions
 

Conditions for Agricultural Growth 15
 

The Theory of Induced Innovation 18
 

III. 	 SOME IMPORTANT CHARACTERISTICS OF AGRICULTURAL RESEARCH 19
 

AND ITS ADMINISTRATIVE NEEDS
 

Some Characteristics of Agricultural Research 19
 

Adoption
 

20
 

Need for an Appropriate Research Approach 19
 

Time Lags Between Recognition, Application, and 19
 

Uncertainty and Serendipity in Research 20
 

Character of Research Progress and Expectations 20
 

Characteristics of .a Successful Researcher 




-2-


A Suitable Research Environment 20
 

Priorities, Planning, Evaluation, and Management 21
 

IV. 	 AGRICULTURAL RESEARCH ORGANIZATIONS SERVING DEVELOPING 23
 

COUNTRIES
 

23
 

Major Components 23
 

National Research 


Regional Research 24
 

International Research 
 24
 

Research in Developed Countries 26
 

Links and Interaction 
 26
 

Sources of Funds and the Deployment of Resources 27
 

for Agricultural Research in Developing Countries
 

Special Problems in Developing Strong National Agricul- 30
 

tural Research Organizations
 

V. 	THE CGIAR FAMILY OF ACTIVITIES 32
 

Origin and History of the CGIAR: A Narrative Sketch 32
 

Objectives of the CGIAR 32
 

Influences of Its Origin 35
 

Present CGIAR Activities 35
 

Evolution of the Research Centers 37
 

Current Form and Function 39
 

Arrangements for Financing Centers 39
 

The Technical Advisory Committee 41
 

Fiscal History of the CGIAR Family of Activities 43
 

Growth of Center Expenditures: 1972-1977 43
 

Trends in Donor Contributions: 1972-1976 44
 



-3

57
PART B. ISSUES AND CONCLUSIONS 


58
VI. 	SCOPE AND BOUNDARIES OF THE CGIAR 


Geograpic and Commodity Focus of the CGIAR 58
 

Development
 

Centers 


Types of CGIAR Activities 61
 

Modes of Operation in Research and Technology 63
 

63
 

Consortia (Networks) 64
 

Direct Support of National Programs 65
 

Interfaces with Other Agencies 


Financial Magnitude of CGIAR Program 66
 

66
 

65
 

Procedures for Future Decisions about New Programs 


Projection of Costs Under Alternative Assumptions 67
 

71
Future 	Funding Potential 


VII. 	 SCOPE, BOUNDARIES, AND MANAGEMENT OF CENTERS 75
 

Concept of a Fully Integrated Program 75
 

Program Complementarity and Balance 76
 

Cooperation with National Programs 79
 

Interaction with Advanced Research Institutions 83
 

Multiple Sources of Funding 84
 

86
Desirable Size of Centers 


Longevity of Individual Research Programs 87
 

Forward Planning and Program Development 88
 

89
Interaction Among Centers 




-4-

Boards of Trustees 91 

Staffing Issues 92 

VIII. PLANNING, EVALUATION, ALLOCATION AND MANAGEMENT FOR THE 
CGIAR AND ITS FAMILY OF ACTIVITIES 

95 

Structure of the CGIAR 

Evaluation and Long-Range Planning 

95 

96 

Mechanisms for Budget Planning and Development 98 

Mechanisms for Budget Allocation, Including Distribution 
of Shortfalls 

100 

Technical and Management Needs 102 

ANNEX 1: 

ANNEX 2: 

ANNEX 3: 

ANNEX 4: 

Questions in Staff Papers 2 and 3 with Responses 

List of People Interviewed 

"World Food Needs: Food Gaps and 
Performance," N.M. Koffsky 

"Priorities for International Support 
to Agricultural Research in Developing 
Countries," TAC Secretariat 



tb 2 \, CuNCLUSIONS 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 staff
 

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 KoffskA!,
 

findings and other analyses of the world food needs, that there is 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 problem and 

the desirability of adopting an interdisciplinary approach. Coals must 

1/ See Annex 3.
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be defined clearly an., a suaffLcient degree of freedom and independence
 

allowed in chioosing them and the approaches to be used in solving the
 

associated 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 to do 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
 

it supports and in terms of its financial needs. Five relatively new
 

centers will not be completed and staffed for several years and the four
 

oldest centers art? still evolving. 

CONCLUSIONS AND RECOMMENDATIONS
 

SCOPE %l TIIlE CG;IAR 

It Is against thii background that the future need for and scope 

of the C(.I AR Is analv::ed. 'here 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 all 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 CCIAR 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 p:It,
 

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 therefore 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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-- that the next
organization such as the CGIAR and financial realities 


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
 

seems appropriate.
make such recommendations to the group as it 


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 is likely to
 

increase. Therefore, we recommend that the Consultative Group on Inter

the basis that it should connational Agricultural Research proceed on 

tinue to function for the foreseeable future (pp. 58-60). 

should continue to endorseRecommendation 2: We recommend that the CGIAR 

of the CGIAR should be to supportTAC's conclusion that the primary focus 

research 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 anl no major changes or addi

tions arc called for at this time (pp. 61-63). 

three years should beRecommendation 3: We recommend that the next 

• iewed 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 

mjor financial cormn'itments. TAC should continue during this period of 
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consolidation to explore the need for new initiatives and changes in
 

existing programs (pp. 61-74).
 

Recommendation 4: In addition to the current practide oj 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 increased information exchanje 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 is 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 CMIAR and the other 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 tint all projects undertaken by a center
 

be regarded as components of its total integrated program regardless of
 

sources of funds and that the entire progr-a, bC cubjecc to the review 

procedure as outlined in this report (pp. 75-76).
 

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

of criteria for progran choice and periodically reassess the balance of 

its programn ith respect to: (1) research and technology development. 

(2) training. (3) cooperation iwith nat-d'oncl rogrzns and advanced re

search institutions, and (4) comnication and exchange of information 
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bctw'cn center scientists 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 to 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 are 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 particularcountry (pp. 84-86). 

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

be supported by extra-core funds should be forwarded 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 has impli

cations for future core support, (3) the proposed 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 include as advisors 

internationalscientists with competence in the appropriateareas 

(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 recomend that centers should be encouraged to
 

collaborate wherever possible in executing their cooperative research
 

activities :ith national programs when working in the same region or 

with the swe comodity. The negotiation and administrationof these 

linkages should be the responsibility of center directors and the respec

tive boals of trustees. TAC or the CGIAR should serve onlu to advise 

and assist in reaching a solution in the case of disputes that cannot be 

resolved by the centers. Further, we recommend that agreements and 

,rrangiements between centers be formall recorded in writing and a copy 

of all. such agreements be sent to the CGIAR Secretariat (pr. 99-90). 
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Center Management
 

The board cl trustees perform a valuable role in conjunctiou
 

with the director and his staff in developing and reviewing the programs
 

r.c budgets of the centers. They are an essential element in the main

tenance of the quality Aind independence 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 t.mbers 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 to maintain staff vitality through sound leadership, regular
 

contact with scientists in similar fields, increased opportunities to
 

publish and enlightened personnel policies. Further, recruitment policies
 

should be more open and every effort made to identify new staff from the
 

widest possible cross section of potential applicants. With ther- issues
 

in mind, the following recommendations are made.
 

Recommendation 12: We recomnend that each board of tmnsteea define cri

teria and procedures for the selection qr -ppointment of its own member: 

and that these be made available to the CGIA?. Jurther, we recommend 

that each board of trustees broaden its membership by including, when
 

arpropriateand consistent with national laws, three members selected in 

conjunction with and ratified by the CIAR (pp. *9-92). 
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a central factor in
Recontmendation 13: Since quality of the staff is 

Ike success of the program, we recommend that: (1) center directors 

advertise at widely and openly as possible in seeking candidates for staff 

to maintain staff vitality, andpositions, (2) every effort be made 

sabbati privileges as staff
(3) 	 outposted staff receive the scoe ca 

source of funds supporting the
posted at headquarters regardless of 

scientist (pp. 92-94). 

CGIAR PLANNING, EVALUATION, ALLOCATION AND MANAGEMENT 

Long Range Planning and Evaluation
 

Every effort should be made to retain the present informal
 

These characterthe CGIAR and the activities it supports.
character of 


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
 

evaluating ongoing activities.
with advice about future needs as well as 


TAC's responsibility should include quinquennial reviews, across center
 

analysis of particular topics (stripe analysis), and periodic reassess

ment of GIAR priorities.
 

a highly dynamic entity. The
We also conclude that the CGIAR is 


centers and related activities supported by the CGIAR will continue to
 

mature, national research programs will increase their owm capacities 
and
 

Therefore, the program and procedures of the
research needs will change. 


CGIAR should be reviewed frequently. 
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Because of thie dynamic 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 making 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.
 

Recommendation 114: We recommend that the CGIAR review its overall pro

gram and operation every three to fi,'ve dears. The CCIA4' shoul,. appoint 

an ad hoc com it tee to conduct 2 review c the ozubtantivc rooa, of the 

CGIAR as well as review those policies, procedures, and management mech

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

this long term forward look at the substantive program (Ip. 9e)-98). 

Recommendation 15: We recormend continuation of the TAC quinquennial 

reviews for evaluation of scientific quality, scope, and balance of cur

rent progrcons, and to evaluate future plans, including ex'.licit review 

of center proposals to continue projects of long standing. We also 

recoend that the TAC give Jreater ermhacis to reriodic, across center 

analysis of particular topics (stripe anwlysio) (i 3f-,91). 

Mechanism 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 

don!u r,.- ; urces fall short of center requests;
t L -ituatiol when total 

and (4) integrated program and fiscal analysis is not carried 
out.
 

this problem lies in limiting the
Part of the solution to 


number and size of CGIAR supported activities primarily for program 
rather
 

Another part of the solution lies in (1) combinthan financial reasons. 


ing program and budget reviews more completely and (2) making more 
real

that both centers and donor-members of the CGIAR may
istic projections so 


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
 

conclude that 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
 

the primary mission of the center, and because of potential
.- focus on
Iharp 


financial constraints, we conclude that there is a desirable size range for
 

Each center should be requested to propose a desired size (in
centers. 


Lerns 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 

staff needs, major proposed programtndicative plan which emphasizes 

changes and calpital requircments, should be prepared by centers. TAC 

should review the indicative plans and recommend to the COIAR reasonable 

program growth patterns for each center. These growth patterns would then 

become guidelines for fut'ire budget developm'ent. 
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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 cf 7 ra C 

range for centers be ado.oted. We further recommend that centers be asked 

to propose their desi2ed size based on the number of senior scientists 

translated into financial terms. Until these plans are developed, we 

recommend that any proposed increase in senior staff ?nwbers t//Ct 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 bundget cycle be adopted 

for centers and related activities. In addition, a further indicative 

plan for the two years beyond the biennitn 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: We 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 proposed adjust

ments with the centers. The CCIlI? approved plans would then form the 

guidelines for the preparation of the center'- next biennial budget. 

Until this process is in operation, centers should recognize that pro

posals for budget increases will be reviewed very carefully in the apirit 

of our recomnended 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
 

Parallel tdith longer horizons in center planning, we con-
CGIAR needs. 


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 eubstantial reduction in support by two years' notice, (4) that donors 

agree to cooperate to assure that no center or other CGIAR supported activ

ity receives greater support than its budget request, including 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). 
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Recommendation 20: We recommend that a standby committee of the CGIAR be 

authorized. Its membership should include the chairman of the TAC and -he 

executive secretary. We suggest the committee stand ready to advise on 

how the Group should deal with significant shortfalls in funding. The 

committee 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 independence, 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 problem
 

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 Group at 

the budgets of the secretariatsits July meeting on 

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 

forthcoming meeting (Octobei, 1976) whether they foresee any difficulty
 

in meeting these considerations (pp. 102-103).
 

We recommend that donors be strongly encouraged to
Recommendation 22: 


as early in the fiscal year as possible.provide their pledged funds 

recomend that the CGIAR Secretariatprovide donors and cen-Further, we 

time schedule of center budgetary needs and availability of 
ters with a 

the cash flowmechanisms do not solvedonors' funds. If these 	two 

problem, we recommend that the World Eank 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 to 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 years 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 an-d 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 I/
 

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 aa to rates of yield
 

and production increase that are ccnsidered feasible over
 
the next 10 years as a result of research and its application.
 

1/ Approved by the CGIAR Review Committee, March 18, 1976.
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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. In 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
ing 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
 
research 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 responsibilities 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
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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 may 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 quality of current CGIAR
 
activities, nor does it attempt to make judgments about future program
 
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 CCTAR (the pur
pose, function, and operation) can be obtained in International Research
 
in Agriculture published by the Consultative Group on International Agri
cultural Research.
 

Method of Approach
 

Donor-members of the CCIAR, center directors and board chair
men of centers were interviewed on the range of issues contained in the
 
Terms of Reference. As a prelude to those interviews, two documents
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labeled Staff Paper 2, "Questions for CGIAR Members" and Staff Paper 3,
 
Questions out"Questions for Centers and Their Boards" were prepared. 


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-

Food Gaps and Perforpared by Nathan Koffsky titled "World Food Needs: 


It has formed the basis for Chapter I.
mance" is included as Annex 3. 


Many documents related to the issues addressed in this report,
 

including the TAC priorities paper (Annex 4), were extensively reviewed.
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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 groups
 
cf countries are needed.
 

Such a breakdown is depicted in visual terms in Chart I-i on
 
the next page which portrays in juxtaposition (a) the percentage of
 
cropland devoted to each major crop in 1974, by country or grourIF, of
 
countries; and (b) the projected 1985 population of each country or
 
group of countries. The width of each vertical hand is proportional to
 
the percentage of cropland devoted to each crop. The 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
 
Follcy Research Institute.
 



Chart 1-1 Source: 
 Nathan M. Koffsk_., "World 
Food Needs: Food Gaps and
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The coverage of countries in Chart I-i 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 and foreign 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-i).
 

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
 
K~jfsky's paper, which is reproduced as Table 1-2.
 

In Table 1-2 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. l/
 

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
 

Grain Legumes
Cereals 	 Roots and Tubers 


Country Grouping 	 =r
 

LOW INCOME:
 
18 1
India 	 30 15 5 14 15 2 


11 1 3 1 14 8
Sub-Sahara Africa 9 22 12 19 

Indonesia 59 20 10 2 4 5 

Bangladesh 95 1 1 0 

30 26 5 7 24 6Nigeria 


Other Asian 77 7 	 1 1 1 6 7 

!. 1 4 3N. Africa/Middle East 2 50 7 9 4 19 


(non-OPEC)
 

MIDDLE INCOME:
 

2
South America 12 24 29 8 5 10 	 10 


16 2
Mexico 7 65 10 

6 24 7 20 14 2 3 6 18Sub-Sahara Africa 


Philippines 53 42 2 2 1
 

Central America/ 15 52 7 7 4 1 12 2
 
Caribbean
 

Turkey 68 5 21 1 5 

North Africa/Middle 
East (non-OPEC) 53 36 1 10 

Egypt 25 30 34 2 8 1 

Source: Derived frou Nathan M. Koffsky, "World Food Needs: Food Gans and Performance,"
 
prepared for the CGIAR Reviev Comittee Study Team (Washington,
 
D.C., May, 1976)..
 



Table 1-2 

Sources of Calories Consumed Per Capitr- by IFPRI Country Categories 

(Percent of Total Consumed) 

Country 
Country/Grouping 

Total per capita 
Calories/per day Cereals 

Starchy 
Foods 

Pulses, Nuts, 
Seeds Sugar Vegetables Fruit Heat Eggs Milk Fish 

Oils and 
Fats 

Food Deficit Low Income 

India 
Bangladesh 
Indonesia 
Other Asia 
NAI/ Non-OPEC Low 
Nigeria 
Sub Sahara Low 

1964 
1995 
1760 
2066 
2071 
2166 
2133 

64.4 
70.9 
60.4 
72.7 
65.2 
51.5 
53.8 

1.5 
.9 

19.2 
1.8 
9.9 

30.2 
22.6 

10.3 
2.9 
6.9 
6.3 
3.9 
7.1 

10.0 

10.3 
8.3 
4.1 
4.8 
4.2 

.8 
2.6 

1.4 
1.4 

.7 
1.3 
1.0 
.4 
.6 

1.4 
1.3 
1.0 
1.3 
2.0 
.6 
.8 

.3 

.8 
1.1 
1.3 
4.0 
1.4 
3.5 

.1 

.1 

.2 

.3 

.1 

.1 

.2 

4.0 
6.9 

.1 
2.2 
4.9 
.7 

1.7 

.2 

.6 
1.1 
1.2 

.2 

.3 

.5 

5.8 
5.9 
4.8 
6.3 
4.6 
6.8 
3.6 

Food Deficit Middle Income 

Philippines 
Egypt 
Turkey 
NA/NE Non-OPEC High 
Sub Sahara High 
Mexico 
Other MA/Carit. 
Ecuador 
Other Latin America 

1911 
2639 
2769 
2248 
2208 
2624 
2156 
1848 
2302 

62.7 
69.6 
61.9 
60.0 
47.1 
52.0 
".9 
31.3 
40.5 

5.6 
1.0 
2.8 

.9 
30.5 
1.5 
8.7 
15.3 
12.5 

2.8 
3.1 
5.0 
3.6 
6.3 
8.6 
6.1 
7.0 
2.7 

9.5 
8.1 
5.8 

10.6 
4.0 
16.0 
15.8 
16.0 
16.2 

.8 
2.7 
2.0 
1.5 
.6 
.3 
.8 

1.6 
1.1 

3.8 
3.3 
5.8 
4.1 
1.0 
3.7 
3.0 
6.1 
2.6 

5.1 
2.3 
2.7 
3.4 
2.6 
5.3 
4.6 
7.7 
8.6 

.5 

.2 

.3 
.4 
.1 
.6 

1.2 
.4 
.5 

1.1 
2.8 
3.9 
3.4 
1.3 
3.7 
4.6 
6.4 
6.0 

2.7 
.3 
.2 
.4 

1.1 
.2 
.7 
.5 
.8 

4.7 
6.6 
9.4 

11.6 
5.3 
7.7 
7.2 
7.2 
7.6 

Food neiicit High Income 

Asia Group High 
MA/1EOPEC 

Venezuela 

2329 
2007 
2367 

69.5 
63.6 
37.6 

7.2 
1.7 

13.4 

3.3 
2.6 
3.7 

5.0 
11.8 
15.4 

1.8 
1.2 
.4 

1.6 
4.1 
2.0 

4.5 
3.3 
9.1 

.4 

.2 

.8 

.8 
3.3 
6.4 

1.6 
.1 

1.6 

3.8 
7.8 
9.1 

Food Exporters 

Pakistan 
Thailand 
Argentina 
Brazil 

1995 
2226 
2885 
2541 

70.9 
72.1 
34.6 
33.9 

.9 
3.0 
6.2 

16.1 

2.9 
5.8 
.8 

12.2 

8.3 
5.3 

13.1 
15.8 

1.4 
.9 

1.0 
.4 

1.3 
3.3 
3.0 
1.9 

.8 
3.7 

21.3 
8.0 

.1 

.7 

.8 

.7 

6.9 
.8 

7.1 
5.3 

.6 
2.2 
.4 
.5 

5.9 
1.9 

11.3 
5.1 

Cowputed 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
 

However, there must be enough
trade, a country can afford to import food. 


food produced in the aggregate if global food needs are 
to be met.
 

Koffsky's conclusions about global needs have implications for
 

While the present relative importance of
total research priorities. 

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
 
use of particular
additional factors should be considered including: 


crops in farming systems, other agencies' research programs, and compar

ative advantage of national research programs versus international research
 

A number of these issues are discussed in subsequent sections
prograns. 

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
 
Food crop yields are generally
in the developing world. 


low and performance in improving them is poor. This is
 

especially a matter of concern in Asian countries where
 

additional cultivable land is 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, espeefal.y Peru
 

and Bolivia.
 

I/ 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 'th 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
ment of rice yields, the major food. Performance in
 
this respect appears to be more or less adequate only
 
in Pakistan and Indonesia. 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 Mexico) and in Bolivia and Peru.
 
!1aize 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 population growth.
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an immediate
9. It should be noted that there is 


and urgent need to improve food production in low
 

Income 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
-- which impede the
agement, lack of inputs, etc. 


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,
 
which represents maximum farm output possible with perfect information
 
and astute economic sense. The economic ceiling is always considerably
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Chart II-I
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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
 
toward 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.
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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 stable 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 11-2, 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. l/
 

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 is 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/ Parenthedically, the International Centers are proving that they
 
can raise technical ceilings and, to a lesser degree, raise econom
ic ceilingo by breeding for responses and resistances that
 
contribute to yield stability. They can find cultural practices
 
that economize 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 11-2 
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The Theory of Induced Innovation
 

Technical and economic ceilings, achievement distributions,
 

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. l/
 

The key points that explain the role of induced innovation in
 

(1) that the relative abundance or scarcity of
agricultural growth are 

different factors of production in any economy induce a search for new
 

technologies that are approvriate 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
 
Once these
appropriate to the resource endowments of each region. 


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
 

Their founders believed that if more highly productive techcenters. 

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 is 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 approach 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 .0 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-

Third is the inevitable time
tion of research based on the new concept. 


lag involved in the adoption of a new technology by farmers.
 

Another characteristic
Uncertainty and Serendipity in Research. 


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
 
Often a soluresearch implies that there are some unknowns in the system. 


tion is found, partially through luck or a chance discovery. This seren

dipity has been a feature of many important research developments in agri-


For example, the discovery of zinc as an important key trace eleculture. 

ment in soils arose out of the use of galvanized containers in experiments
 

These are the chance occurrences that make
with fertilizer treatments. 

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
 
a
quantum jumps or breakthroughs, thereby resulting in the emergence of 


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.
 

can also lead to undue pressure and sometimes a reaction from
However, it 

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.
 

Attributes required
Characteristics of a Successful Researcher. 


to be a successful agricultural scientist are varied. Formal training is
 

important, but intelligence, ability, and motivation are equally valuable.
 

Many successful agricultural scientists 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 teaw 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 most important component of any research 

program and largely 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 food 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 about 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 fieldI 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 essential.
 
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
 
oi agriculture, 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
 
A,,ain 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 multidisc1ninarv haqis.
 
Examples of this approach are the Indian Council of Agricultural lesearch
 
(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-l).
 

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 l'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. In the case of GERDAT
 
the organization is further subdivided into a number of commodity re
search 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 FAQ 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 (IARCs) 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
 

Organization 


ORSTOM 

Office 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 


Region 


Former French Colonies 

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 


Activity
 

Basic research agri
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 addition, 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 IV-2 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 Lrproxi
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 Agricultural Research by Region /1
 

Total Annual Expenditure in
 

Millions of Constant 1971 U.S. Dollars
Region 

1951 1971 1974
 

733
130 671

Western Europe 


132 818 861
 
Eastern Europe & USSR 


366 1203 1289
 
North America & Oceania 


30 146 170
 
Latin America 


41 139 141
 
Africa 


70 610 646

Asia 


769 3587 3840

World Total 


Includes all agricultural and agriculturally related scientific 
research
 

/ 
supported by public and private funds (does not include agricultural
 

extension).
 

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

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
 

an urgent need to obtain more reliable
development in the LDCs, there is 

on a country by country basis, of the current investment in agridata, 


cultural research. The data should include the contributions of indi

vidual donors, the manner in which these funds are invested in national
 

the nature and quality of the research they support. The
 programs, and 

not sufficiently reliable to
statistical data currently available :re 


use for this purpose.
 

International Centers must now operate within a very complex
 

They must find their place among, and establish
set of circumstances. 

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

diagram.
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crops on which the centers work but on other crops as well. As they
 

mature, they are likely to engage in some basic research, as well.
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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 quite 
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 
scientists 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. 

ether constraints relate to the availability and '.icilities 
for servicing and repairing complex equipment, and administrative diffi
culties causing delays In transportation, communication, zind in the 
provision of logistic support for research programs involving growing 
plants, where timeliness is essential. 

Those well trained, young 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 net,d most is 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 activity 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.
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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
 

of 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 beiefit of developing countries.
 

The focus of this study is stated in the question: what should
 

This final chapter in Part A, therefore, is a
 the CGIAR do, and how? 


review of the history, and present nature of the CGIAR and 
the major activi-


The chapter is divided into
 ties it supports, the International Centers. 


The first is a narrative sketch describing the CGIAR 
and
 

two sections. 

The second is a fiscal history, discussing the
 the existing centers. 


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
 

It was an outgrowth of two earlier conferences
 was established in 1971. 

the need to
 

of donor-agency administrators at Bellagio, who agreed on 


financial support for four International Centers estabbroaden the base of 

lIshed earlier by the Rockefeller and Ford Foundations. The mechanism 

agreed upon was a "consultative group," patterned along the lines of 

others previotsly established by the World Bank. 

Objectives of the CGIAR 

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

It will be noted that "centers," as such, are not mentioned in 

Nor is there any restriction to food
this statement of CCIAR objectives. 
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Objectives of the CGIAR * 

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

(i) 	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 undertaking 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 considers 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 needs, 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 each 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 objectives
 
speak of "examining 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 be 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 CGDR considers of high pri
or it. " 

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 needs, and to achieve economy of effort." I/
 
It speaks also of attempting "to secure maximum complementarity of inter
national and regional efforts with national efforts in financing and under
taking agricultural research in the future and to encourage full inter
change of information amonp 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 CCIAR had jointly agreed to launch and/or financially 
support, "taking into account the need to ensure continuity of research
 
over a substantial period." 3/
 

The first footnote to the CGIAR Terms of Reference on the vre
vious page should be particularly noted. It defines research i.n an unu,;ual 
va,: 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 prograii', i.e., to what extent should they concentrate on rais-
Ing technical and economic ceilings, and to what extent and in what ways 
Is it appropriate for them to seek to raise achievement distributions by 
other means. 

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

Annex I II. 

2/ Ibid. 

3/ Ibld. 

4/ Ibid. 
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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 solvinp
 
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
 
endowments 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 (I)
 
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 CCIAR 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 CIMYT 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 IITA 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 built on the base
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Chart V-1
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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
 
,nd semi-arid area 
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, through 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 subtrorics. Each
 
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. Each is international
 
in its staff, financing, and management. Each 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 evoluti onary develop
ments in the past five years.
 

1. Increasingly, each of several 
centers (110I, CIMMYT, and

CIP) has moved away from doing most of their research at or near their
 
headquarters and is becoming an organization for wdespre;.d coordinated
 
research activities in many countries. In their plant breeding activi
ties, a major technique 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 stability
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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 rei;earch 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.
 

6. 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
 
projects. 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 Committee 
(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 is "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 with different donors helpful ways in which their
 
contributions might be reallocated. Many donors are quite flexible in
 
making such readjustments even though they may still be constrained from
 
pooling their contributions for allocation by the CGIAR Secretariat itself.
 

Once donors have made their firm subscriptions in the Pledging
 
Meeting, the CGIAR Secretariat recommends allocation of funds that have
 
been made available by those donors who do not specify to which CGIAR
 
activities they are to be applied.
 

In fact, arranging for the financing of CGIAR activities is a
 
major responsibility of the CGIAR Secretariat. It encourages centers to
 
present their budget figures in a standardized form easily comprehensible
 
by participants in meetings of the CGIAR. It prepares "integrative reports"
 
and comments on the program and budget submissions of all centers and other
 
CGIAR supported activities, suggesting topics that may merit discussion.
 
It helps negotiate shifts in contributions to insure that all budget requests
 
are fully covered. It handles requests of centers for supplementary con
tributions within each year to meet unforeseen needs.
 

In addition to its central program and budget, most centers also
 
have several special projects and their associated budgets. The chief
 
substantive difference is that, whereas, the central programs and budgets
 
are considered simultaneously and by all members of the CGIAR, special

projects are negotiated separately between a single center and a single
 
donor-agency. They are not reviewed by the CGIAR as a whole although
 
each center now reports to the CGIAR, ex post, all special projects it is
 
initiating.
 

Special projects are dominantly three types. The most numerous
 
are technical assistance projects to strengthen research and/or production
 
programs in individual countries or groups of countries. The second type
 
is special projects to augment activities within the central program. The
 
third type is special project funding of additional physical facilities
 
and equipment.
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The Technical Advisory Committee. Recognizing that representa
tives of donor-agencies on the CGIAR are not necessarily agricultural
 
scientists, and that they are, in any case, quite busy people, the CCIAR
 
took early steps to establish a Technical Advisory Committee composed of
 
agricultural scientists or research administrators selected for their per
sonal professional capacity and without regard to their organizational
 
affiliations.
 

The Terms of Reference of the TAC, which are reproduced in full
 
on the next page, delineate three basic tasks: (1) to consider the desira
bility and technical feasibility of adding new areas of research to those
 
already being supported under the aegis of the CCIAR; (2) to suggest an
 
appropriate organizational mechanism for each type of recommended new re
search; and (3) periodically to review, from a technical standpoint, the
 
CGIAR sponsored research already underway.
 

Meeting two or three times a year in five-day sessions, the TAC
 
makes liberal use of task forces and subcommittees, which usually include
 
people from outside the TAC because of the special topic under review, to
 
prepare agenda papers for its consideration. After the TAC has deliberated,
 
its conclusions are formulated by its chairman, with the aid of the Execu
tive Secretary of the TAC Secretariat and submitted to the CGIAR for con
sideration.
 

It is understandable, in view of the youth of the CGTAR and of 
most centers, that most of the attention of tile TAC up to now has been 
devoted to considering new research initiatives for the CGIAR, and appro
priate organizational mechanisms for each. That has been a major task in 
itself, and few of the centers have been mature enough, until recently, 
for formal evaluative review of ongoing programs to be merited. 

Reviews of ongoing programs were begun in 1.975, in the form of
 
quinquennial reviews, each conducted by a special team selected for the
 
purpose by the TAC.
 

In reaching its conclusions about what new types of research
 
should be initiated, the TAC gives first pricrity to research on basic
 
staple food crops, favoring those that can benefit large numbers of people, 
but it also considers regional needs. 1/ At any one time it has a large 
number of possible activities under review. No matter how important a 
field may be judged to be, it appears that TAC does not recommend it until 

!/ In its February, 1976, meeting, the Chairman, Sir John Crawlurd, 
stated: "TAC has always been flexible in its criteria, reconizing 

that there is a need for a balanced view of regional needs. Poverty 
and malnutrition exist everywhere, and all resources should not be 
directed to one area even if the population served was very large, 
to the complete neglect of other research of vital irportance to 
people elsewhere." (That statement was made In respoTnse to a member'" 
query as to why a center is supported just to work on potatoes).
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TERMS OF REFERENCE
 

TECHNICAL ADVISORY COMMITTEE I/
 

The TAC will, acting either upon reference from the Consultative
 

Group 	or on its own initiative:
 

(M) 	advise the Consultative Group on the main gaps and priori

ties in agricultural research related to the problems of
 

the developing countries, both in the technical and socio

economic fields, based on a continuing review of existing
 
national, regional and international research activities;
 

(ii) 	 recommend to the Consultative Group feasibility studies
 
designed to explore in depth how best to organize and
 
conduct agricultural research on priority problems, par
ticularly those calling for international or regional
 
efforts;
 

(iii) 	 examine the results of these or other feasibility studies
 
and present its views and recommendations for action for
 
the guidance of the Consultative Group;
 

(iv) 	advise the Consultative Group on the effectiveness of
 
specific existing international research programmes; and
 

(v) 	in other ways encourage the creation of an international
 
network of research institutions and the effective inter
change of information among them.
 

These Terms of Reference may be amended from time to time by the Consultative
 
Group.
 

I/ 	 CGIAR, (AGR 71/3) Annex III.
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it is satisfied (1) that the kind of organizational arrangements for con
ducting research are the most effective and (2) that existing research in
 
that field is inadequate.
 

This means that its priorities are basically time priorities.
 
Research efforts that need to be put forth now because of their intrinsic
 
importance and because the appropriate research mechanisms are clear are
 
given a higher order of priority. Thus, for a field of research to be
 
ascribed a lower order of priority by TAC does not necessarily mean that
 
it is considered intrinsically less important.
 

The 	 TAC has stat&d that it doec not cortemplat, -ropsin; an" 

additional centers in the near fuLure, but maintai,s the prerogati'e to
 
suggest additional areas of research using other organizational mechan
isms, or to add new programs to existing centers.
 

Fiscal History of the CMIAR Family of Activities
 

In addition to reviewing the narrative history, it is instruc

tive to review briefly the fiscal developments of the COTAP for tile period
 

1972-1977. This six-year period has seen rapid growth in center budget
 
requests which have been matched by growth in the number of donors and
 
their contributions. The character of the increases in budgetary expendi
tures of CGIAR supported activities is treated first. it is followed by
 
a review of donor sources.
 

Growth of Center Expenditures: 1972-1977
 

Table V-1 displays total expenditures of CGIAR activities from
 

1972 through 1976. It also displays requested budget levels for 1977.
 
Including special projects, annual expenditures in the five year period 
have risen from 22 million dollars to 84 million dollars. To complete
 
the 	picture of CGIAR cos-ts, it is necessary to identify the costs of the 
two 	 secretariats serving the CGTAR. These costs were 550 thousand dol

lars in 1974, 750 thousand dollars in 1q75, and one mill ion (II1 lrc; in 
1976. 1/ 

Part A of Table V-1 shows the growth in budgetary cost. for each 

CGIAR supported activity. The same figures are graphically shown in Chart 

V-2. Chart V-2 clearly shows the rapid rate of budget increase in all 
centers over the past three years. All rates of increase have been ;i)otL 
the same except for CIMNYT (1.974-76) and ILCA (1975-77). 

1/ 	Source: CGIAR Secretariat. These costs include quinquennial review
 

expenditures.
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Part B of Table V-I shows expenditures for capital from 1972
 

through 1976 and amounts requested for 1977.
 

First, the nearly
Three comments on these figures are in order. 


77 million dollars spent on capital significantly understates the capital
 

costs of all CGIAR activities because it does not include the major capi

tal investment at the original four centers before the CGIAR was estab

lished. Second, capital expenditures have escalated very rapidly in the
 

past three years largely because the CGIAR established four new centers,
 
Third, unless new centers are
each involving a major building propram. 


approved, capital costs should decline substantially after 1977.
 

Part C of Table V-1 shows the patterns of centers' expenditures
 
Until 1976, special project funding increased
from special project sources. 


slowly (or declined as in 1975) in monetary terms and declined in relative
 

importance. In 1976 special project funding increased 2 1/2 times and repre

sented in that year nearly 20 percent of annual expenditures. Two centers
 

(CIP and IRRI) received special project funding equivalent to more than
 

40 percent of core budgets. On the other hand, two centers (ILCA and
 

ILRAD) received very little or no support via this route. The major rea

for this increase appears to be the rapid development of regional and
son 

Chart V-3
other off-campus programs funded via the special project route. 


shows the trends in the above factors.
 

Tables V-2 and 3, based on center program and budget papers,
 

attempt: to show the distribution of increased costs among four categories:
 

(I)maintenance of previous programs, (2) new programs and expansion of 

previous programs, (3) inflation, and (4) capital. These tables show the 

distribution of annual operating expenditures by centers. They show that, 

[i each of the two years for which this kind of data is available, mainte

nance of previous programs uses about 75 percent of budgets; new programs
 

15 percent and inflation 10 percent. Table V-4 shows that, if one looks
 

at the distribution of total budgetary expenditures for eight centers in
 

the years 1975 and 1976 the cost of maintaining ongoing programs repre

sented 55 percent of total cost when capital expenditures are included.
 

Obviously, ,q new centers mature (assuming no new centers are established)
 

the relative importance of program maintenance will rise and that of capi

tal. expenditure and of new program cost will decline. 

Trends in Donor Contributions: 1972-1976 

Table V-5, prepared by the CCTAR Secretariat, provides basic 

information on all donor contribution to core funded programs since 1972. 

In 1072 there were 16 donors who contributed $20.06 million. Three donors 

joined and one dropped out in 1973 and total contributions rose 28 percent 

to $25.70' million. In 107/4, two more donors joined and contributions 

rose 34 prcent to $34.525 million. Three more donors joined in 1975 and 

total contir ibut ions increased 37 percent to ,h'47.1345 million. Four new 

donors joined in 1076 and donations rose 36 percent to $64.390 million. 

Thus , in five years total contributions have increased more than fourfold 

an(! the number of donors have increased from 10 tc 26. 



45 

Table V- 1 

CGIAR - Total Expenditures: 1972 - 1977 
(Thousands of $) 

1972 1973 1974 1975 1976 1977 
actual actual actual estimated budgeted requested 

A. Operating Expenditures 

CIAT 
CIMYT 
CIP 
IITA 
IRRI 
ICRISAT 
ILCA 
ILRAD 
ICARDA 
WARDA 
GENES 
CARIS 

2,891 
4,084 

352 
3,270 
2,607 

184 

3,363 
5,023 
1,024 
4,898 
2,800 
1,140 

4,503 
5,714 
1,768 
5,959 
3,692 
2,700 

260 
142 

445 

5,270 
7,472 
2,265 
7,201 
5,479 
3,750 
1,272 
520 
100 
555 
555 
280 

6,682 
10,197 
3,297 
8,789 
7,292 
4,900 
4,002 
1,921 
1,700 

760 
845 
350 

8,614 
11,663 
4,754 
9,999 
8,694 
5,900 
6,247 
2,592 
3,300 
1,500 
1,100 
0 

Total 

Operating 13,388 18,248 25,183 34,719 50, 733 64,363 

B. Capital Expenditures 

CIAT 
CIMMYT 
CIP 
IITA 
IRRI 
ICRISAT 
ILCA 
ILRAD 
ICARDA 

1,557 
975 

3,100 
353 

2,700 
1,200 

200 
1,700 

284 
1,700 

1,000 
600 
437 
500 

1,100 
1,900 

42 
600 

825 
286 
306 
675 

3,409 
6,500 

306 
1,886 

900 
500 
747 

2,000 
2,200 
8,900 
2,398 
2,650 
1,000 

1,400 
1,500 
1,200 
1,400 
3,200 
4,300 
5,400 
2,900 
3,000 

Total 
Capital 5,985 7,784 6,179 14,193 21,295 24,300 

Total 
Expenditure 19,373 26,032 31,362 48,912 72,030 88,663 

C. Special Proectis 

CIAT 
CIMNYT 

98 
1,263 

404 
1,808 

632 
1,385 

593 
1,419 

902 
2,901 

na 
na 

CIP 
IITA 
IRRI 
ICRISAT 

45 
1,323 

442 
1,982 

739 
755 

2,040 

39 
951 

2,185 
190 

1,805 
2,074 
3,508 
1,035 

na 
na 
n1 
na 

ILCA 25 159 184 na 
ILRAD na 
ICARDA na 

Total 
Special
Project 2,729 4,636 5,576 5,486 12,225 
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us 
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11 

10 

CHINGES INi CORE OPERATING EXPENDITURES 
Eight Centers: 1970-1976 

1977 Budget Requests 

.ITA 

CIMMYT 

- -" IRRI 

8 - - // CIAT 

7/ 

6 

ILCA 

TCRISAT 

3 
CINMYT 

CIP ILA /P ,I" 
.0ILRAD 

1 RR I Ile

1970 

CIP 
ICRISAT 

1971 1972 1973 

IC 
ILRAD 

1974 

_ ___._ 

1975 1976 1977 

Source: CCIAR Secretariat and Table V-I. 



Tab]" V-? 

Soirces of Increase in Expenditures -

ClOMTM 


IRRI 


IITA 


CIAT 


CIP 


ICRISAT 

IWA 


ILRAD 


Totals 

Percentagea 


Maintenance 
of Previous 

Programs 

$ 5,654,ooo 
81% 


3,527,000 

69% 


6,134I,000 

91% 


4,778,000 
88% 


1,680,000 

86% 


2,650,000 
71% 


700,000 
41% 


142,000 

16% 


$25,965,ooo 

78% 


197'
 

Total
 
Operatn 


$ 6,953,o00 
1001
 

5,111,000 

100%
 

6,730,000 
100%
 

5,453,000 

100%
 

2,181,000 

100%
 

3,750,000 
100%
 

1,696,000 
"100%
 

874.,000 

100% 


$32,748,000 

100%
 

Capital 

$ 286,000 

3,hO9,000 


675,000 


825,000 


190,000 

64500,0OO 

569,000 

2,222,000 

,,
 

$14,676,000 


Total 

$ 7,239,000 

8,520,000
 

7,05,000
 

6,278,000
 

2,371,OOq 

10,250,000 

2,265,000 

3,096,000
 

$147A,214,O00
 

New Programs
 
& Expansion of 


Previous Programs 


$ 140,000 
2% 


1,05h,900 

21% 


361,OO0 

5% 


231,O00 
4% 


109,000 

5% 


717,000 
19% 


996,000 
59% 


732,000 

84% 


$ 4,340,900 
13% 


Inflation 

$ 1,159,000 
17% 

529,1(i) 

10% 


235,000 

4% 


4i4,000 
8% 


192,000 

9% 


383,OOO 
10% 


n.a. 

$ 2,942,100 
9% 


Source: Annual Center Program and Budget Reviews.
 



Table V-3
 

Sources of Increase in Expenditures - 1976
 

Maintenance New Programs 
of Previous & Expansion of Total 

Programs Previous Programs Inflation Operating Capital Total 

CIMMYT S 7,995,000 S 1,990,000 S 1,498,000 $11,483,000 $ 509,000 $11,992,000 
70% 17% 13% 100% 

IRRI 5,497,000 526,000 854,0001' 6,877,000 2,273,000 9,150,000 
80% 8% 12% 100% 

I!TA 7,638,000 413,000 472,000-=/ 8,523,000 1,995,000 10,518,000 
90% 5% 5% 100% 

CIAT 5,617,000 623,000 654,000 6,894,000 992,000 7,886,000 
81% 9% 10% 100% 

CIP 2,606,000 260,000 360,000 3,226,000 472,000 3,698,000 

81% 8% 11% 100% 
' ICRISAT 3,925,000 600,000 375,00&V 4,900,000 5,500,000 10,400,000 

80% 12% 8% 100% 

ILCA 1,696,000 2,396,000 n.a. 4,092,000 1,988,000 6,080,000 

41% 59% 100% 

ILRAD 874,000 1,256,000 n.a. 2,130,000 2,833,000 4,963,000 

41% 59% 100% 

Totals $35,848,000 8,064,000 $ 4,213,000 $48,125,000 $16,562,000 $64,687,000 
Percentages 74% 17% 9% 100% 

ICARDA 2,600,000 1,000,000 3,600,000 

WARDA 800,000 800,000 

Genes Board 1,100,000 1,100,000 

I/ Includes salary adjustments. 2/ Includes merit increases. 
3/ There are arbitrary allocations; they are not shown separately in ICRISAT figures.
 

Source: Annual Center Program and Budget Reviews.
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Components of Budget Costs - Summary
 
(Eight Centers only)
 

(Thousands of $)
 

New Programs
 
Maintenance of and Expansion
 

Total
of Old Inflation Capital
Previous Programs 


2,942 14,678 47,424
1975 25,465 4,341 

6% 31% 100%
54% 9% 


64,687
1976 35,848 18,064 4,213 16,562 

26% 100%
55% 12% 7% 


Source: Table V-2 and V-3.
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Table V-5
 

CGIAR Contributions (1972-1O7A) 
(ITS ' Nillions) 

Donor Actual Estimate Total 
1972 1973 1974 1975 1976 

Asian Development Bank .300 .300 

Australia .005 1.015 1.210 1.755 3.985 
Belgium .140 .600 .380 .620 1.765 3.505 

Canada 1.160 2.530 4.b75 4.340 5.735 18.440 
Denmark .250 .225 .370 .400 .465 1.710 
Ford Foundation 5.315 3.675 3.000 2.800 2.000 16.790 

France .130 .410 .520 1.060 

Germany 1.805 3.040 3.960 4.730 13.535 

Inter-American Bank 2.030 4.120 5.000 11.150 
IDRC .175 .345 .645 .985 1.790 3.940 

Iran 1.975 1.975 

Italy, .100 .100 

Japan .105 .230 .265 .675 1.200 2.475 
Kellogg Foundation 
Netherlands 

.155 

.375 
.290 
.430 

.280 

.555 
.290 

1.235 
.300 

1.500 
1.315 
4.095 

New Zealand .100 .100 

Nigeria .645 .640 1.285 

Norway 
Rockefeller Foundation 

.075 
3.990 

.185 
4.545 

.445 
3.500 

.805 
2.800 

1.090 
2.150 

2.600 
16.985 

Saudi Arabia 1.000 1.000 

Sweden 1.000 .150 1.490 2.275 2.190 7.105 

Switzerland .410 .140 .460 .855 1.865 

United Kingdom .690 1.110 1.920 2.425 2.970 9.115 

UNDP .850 1.000 1.465 1.930 2.360 7.605 

UNEP .600 .300 .900 

United States 3.770 5.390 6.805 10.835 15.100 41.900 

World Bank 1.260 2.780 2.375 3.225 6.800 16.440 

Kresge 	 .750 


Total 	 20.060 25.705 34.525 47.3451 64.390 192.025
 

1/ 	Contributions to WARDA, Genes and CARIS, amounting to $1.390 million, are
 
still estimates.
 

Source: 	 Consultative Group and the International Research System - An Inte
grative Report, 1976, Annex II, Table I. 

.750 
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Table V-6 presents a breakdown of the trends in core and restricted
 
core contributions. For purposes of analysis we have divided the donors
 
into two groups. "Initial donors" are those that have continuously contri
buted since 1972. (They are identified in footnote 1 of the table). The
 
remaining donors who have joined the Group since 1972 we have called "addi
tional donors." Chart V-4 shows graphically the trend in total contribu
tions and those components of the total contributions accounted for by ini
tial donors and additional donors. The proportion of the total accounted
 
for by initial donors has declined from 100 percent in 1972 to 74 percent
 
in 1.976 showing that an increasing proportion of the rising costs of the
 
CGIAR have been provided for by additional donors. Percent of total con
tribution in each year provided by first time donors in that year are shown
 
in Table V-7.
 

Table V-8 presents data for special project funding by donor
 
source for the period 1972-76.
 

In summary, these last four tables provide a perspective on the
 
source of CMIAR contributions, whereas tables in earlier parts of this
 
section provide expenditure data. Differences between the totals are ex
plained in part by year to year carry-overs and earned income at centers.
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Table V-6
 

CGIAR Contributions - Analysis 

1972-1976 (Core and Restricted Core) 
(Millions US $) 

1972 
ACTUAL 

1973 1974 1975 
ESTIMATE 
1976 

TOTAL 

All Donors 
% change 

20.060 25.705 
(+28) 

34.525 
(+34) 

47.345 
(+37) 

64.390 
(+36) 

192.025 

"Initial" Donors / 
% of total 

20.060 
100 

23.483 
91 

28.170 
81 

35.640 
75 

47.415 
74 

"Additional" 

Donors /2 
% of total 

0 
0 

2.222 
9 

6.355 
19 

11.705 
25 

16.975 
26 

/1 	 Donors who contributed continuously from 1972--Belgium, Canada, Denmark,
 
Ford Foundation, IDRC, Japan, Kellogg Foundation, Netherlands, Rockefeller
 
Foundation, Sweden, United Kingdom, UNDP, USA, World Bank.
 

/2 	 Donors who have joined since 1972--Asian Development Bank, Australia,
 
France, Germany, IDB, Iran, New Zealand, Nigeria, Saudi Arabia, Switzerland,
 
UNEP.
 

Source: Table V-5.
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Table V-7
 

New Donors Contributions, Annually 1973 - 1976
 

(in millions US $)
 

1973 1974 1975 1976 

Total new 2.220 2.160 1.545 3.175 

contribution 

Previous donors 23.485 32.365 45.800 61.215 

Total contributions 25.705 34.525 47.345 64.390 

% New donors 9% 6% 3% 5% 

contribution 

Source: Consultative Group and the International Research Svstem -- An
 

Integrative Report, 1976, Annex II, Table I.
 



Total Contributions
 

TRENDS IN DONOR CONTRIBUTIONS 

1972- 1976Millions of 60 


us $ 

50 "Initial" Donors 

40 

30 
30 '1Vu 

20 

"Additional" Donors 

10 

1972 1973 1974 1975 1976 

Source: Based on Table V-6.
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Table V-8
 

Special Project Contributions by Source
 
1972-1976
 

(US $ million)
 

Donor 1972 1973 1974 1975 1976 Total
 

Asian Development Bank -- -- - -- .325 .325 
Australia - - .135 145 .280 

Belgium - .101 .107 .079 .127 .414 
Canada - - -- -- 1.426 1.426 
Ford Foundation .987 1.801 1.658 1.544 1.225 7.215 
Germany - -- .052 .206 .130 .388 
IDB .050 .161 .748 .273 .938 2.170 
IDRC .087 .068 .448 .319 .914 1.836 
Kellogg Foundation .030 .077 -- -- -- .107 
Netherlands .091 .100 .093 .130 .409 .823 
Rockefeller Foundation .263 .307 .372 .317 .148 1.407 
Switzerland -- -- -- -- .225 .225 
United Kingdom .107 .071 .079 0 .257 
UNDP -- -- .050 .248 .976 1.274 
USA .656 .934 .968 1.230 2.826 6.614 

Other
 

FAO -- .033 .059 .106 .173 .371
 
IMC Foundation .-- .015 .065 0 .080
 
Thailand ...-- .011 .010 .021 
IMP -- .-- .021 -- .021 
Indonesia -- .344 .142 .156 .600 1.242 
N.I.H. .050 .056 .051 -- -- .157 
Zaire Government .286 .219 .244 .111 .418 1.278 
Genes Board -- -- -- .050 -- .050 
CIP ...... .075 .070 .145 
IITA - -- -- .049 .076 .125 
Unidentifiecdi / .229 .328 .458 .282 1.064 2.361 

2.729 4.636 5.536 5.486 12.225 30.612
 

1/
 
This component contains contribution from NFAC, NIH, CIDA,and Australia which
 
were under negotiation at the time of the preparation of the budgets of the
 
centers.
 

Source: CGIAR Secretariat.
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PART B. ISSUES AND CONCLUSIONS
 

INTRODUCTION
 

The preceding Part A of this report has been devoted to a sur
vey of the nature and dimensions of the task of increasing world food pro
duction and a brief account of the activities undertaken by the CGIAR in
 
the past to help meet that problem.
 

In Part B, we turn to the key issues which are the concern of
 
this review. These are presented and analyzed in three chapters:
 

VI. Scope and Boundaries of the CGIAR
 

VII. Scope, Boundaries, and Management of Centers
 

VIII. 	Planning, Evaluation, Allocation, and Management for
 
the CGIAR and Its Family of Activities
 

It will be noted that some of the issues discussed in these
 
chapters were not specifically included in the Terms of Reference. The
 
reason is that as the review proceeded it became obvious that in many
 
cases topics not mentioned in the Terms of Reference were Important to
 
understand those that were. For this reason they have been included in
 
Part B.
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VI. SCOPE AND BOUNDARIES OF THE CGIAR
 

Although the initial impulse in establishing the CGIAR was to
 

assure adequate financing for a set of International Agricultural Research
 

Centers, the Terms of Reference adopted for the CGIAR were much broader 1/.
 

Subsequently, the TAC has recommended that several activities other than
 

In addition, suggestions have been
 centers be financed through the CGIAR. 


made by various donors about direct financing of national research
 

programs, endorsing certain activities as worthy of bilateral support
 

(without trying to arrange direct funding through the CGIAR), and the
 

CCIAR serving as a forum for the discussion of various topics related 
to
 

strengthening agricultural research to benefit the food-deficit countries
 

of the developing world.
 

The question of appropriate scope and boundaries for the activi

ties of the CGIAR was included in the Terms of Reference for the present
 

review and is the topic of this chapter.
 

Five basic questions encompass the issues involved:
 

1. What should be the geographic and commodity focus of the
 

research financed through the CGIAR?
 

to
2. In what types of activities, including but not limited 


research, should the CGIAR become involved?
 

3. What modes of operation, e.g., centers, consortia (networks),
 

fora, should the CGIAR support?
 

4. How should the CGIAR interface with other agencies active
 

in the same or complementary activities?
 

5. What should be the financial magnitude of the program of
 

the CGIAR?
 

Geographic and Commodity Focus of the CGIAR
 

The serious state of the world food problem was one of the
 

major factors leading to the establishment of the CGIAR. This concern
 

has continued to dominate discussions about the future focus of the
 

CGIAR.
 

In any approach to increasing food production, it must be
 

recognized that crop and livestock improvement is only one component of
 

1/ See Chapter V.
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a more complex food production system and that other key elements,
 
especially land and water resources, must also be considered. It is
 
essential that this resource base be studied and improved if the latent
 
yield potential of new crop varieties is to be realized. Crop improve
ment must not be an end in itself but should be considered one component
 
in the improvement of the total system.
 

Because of its present structure and size, the CGIAR cannot
 
possibly be responsible for the total efforts required to solve the food
 
production problems and should therefore by highly selective in what it
 
chooses to support. For this reason it has deliberately concentrated
 
its efforts on the improvement of specific foods and cropping systems
 
within defined geographic regions of the developing world and within
 
ecological zones in those regions. As the organization enters its sixth
 
year, we raise the question: Is the work of the CGIAR focused in the
 
most relevant areas? And in these areas are the most important food
 
commodities being studied?
 

Criteria for selecting the most important food-deficit regions
 
in which to focus the work should include analysis of demographic and
 
nutritional factors contributing to the food demand, the extent and
 
likely duration of the deficit, the trends in yields per hectare, and
 
total production of major food commodities. This information, together
 
with an understanding of the prospects for increased food production or
 
availability through imports, can give a measure of a region's likely
 
food deficit and need for assistance in the future.
 

This procedure may well identify major food target areas but
 
may miss important subregions such as the high altitude tropics or
 
sections of the population in the lower socioeconomic groups that face
 
serious and chronic food deficits.
 

Having identified the most important region, the next task is
 
to identify the most important or potentially imprrtant foods. Importance
 
of food sources could be judged by their contribution to the diet, their
 
nutritional significance, esp-.ially their protein levels and other
 
important dietary constituents, and their popularity and wIdespread
 
adaptation in food-deficit regions.
 

Another factor to consider is the probability of changes in
 
the demand for particular foods stemiing from shifts in food preferences
 
resulting from rising incomes of the expanding urban populations in poor
 
countries.
 

Considered from the point of view of suitability for CGIAR
 
support one could ask, will imporvement in the commodity increase food
 
availability and improve income distribution? Will it be transferable
 
and is it likely to be adopted? And, what is the likely scale of impact
 
on production? Other important aspects include the potential for
 
significant improvement and the time involved.
 

It should be emphasized that many donors are increasingly con
cerned about the problems of the small farmer and the rural poor. Both
 



groups have tended to receive less emphasis in previous agricultural
 

development efforts. It must be recognized that the economic problems of
 

these groups cannot be solved by agricultural technology alone. However,
 

research supported by the CGIAR should take special cognizance of their
 

needs.
 

The Koffsky 1/ report commissioned for this study and summarized
 

in Chapter I concluded that emphasis should be given to the major sources
 

of food in food-deficit, low income countries with shortages of foreign
 

As shown in Chart I-1 and Table 1-2, these important sources of
exchange. 

food are the major cereals, roots and tubers, and grain legumes. Koffsky's
 

conclusions are similar to those of TAC in their revised priorities paper.2/
 

TAC, using a comparable set of criteria to those previously listed, has
 

reconnnended research on the major cereals, roots and tubers, grain legumes
 

and ruminant livestock all of which are widely consumed and which collec

of the food supply of the developing world.3/
tively represent 80 percent 


On the basis of our criteria, Koffsky's analysis, and other recent studies
 

of the world food situation,4/ it is apparent that the CGIAR has been
 

making good choices regarding geographic regions and food sources.
 

Some important food crops, and also some non-food crops which
 

can cuitribute to food availability of rural populations through the
 

increased income they can generate have not been recommended by TAC at
 

this stage. The reasons for not recommending them at this time appear
 

soundly based, but they should not be excluded from consideration in the
 

future.
 

Conclusion. The Koffsky analysis as summarized in
 

Chapter I clearly points out the need for increased
 

food output. In fact, his study in conjunction with
 

the analysis in Chapters II, III, and IV indicate that
 

there is an overwhelming need for research in the
 

future and therefore a need to continue activities
 

supported by the CGIAR. We conclude that the present
 

CCIAR coverage of geographic areas and food commodities
 

is appropriate and that there appear to be no major
 

gaps. In addition tc the issue of coverage, the fact
 

that several center programs are not yet fully
 

developed and that there is a reduced likelihood of
 

major increases in fund availability (which is
 

I/ 	Koff;;ky, "World Food Needs."
 

2/ 	See Annex 4. 

3/ 	Food and Agriculture Organization, "Agricultural Commodity Projections,
 

1970-80," Vol. II (FAO, Rome) 1971.
 

4/ 	"Meeting Food Needs in the Developing World," IFPRI; and "NRC Study on
 

World Food ane Nutrition," Report of the Steering Committee of the Com

mission on Intt.:national Relations, National Research Council, National
 

Academy of Sciences (Washington, D.C., 1975).
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discussed later in this chapter), suggest that there
 
are good reasons for not considering significant
 
expansion of this coverage in the near future.
 
However, TAC should continue to be active in
 
exploring needs.
 

Types of CGIAR Activities
 

From the beginning, the centers supported through the CGIAR
 
have concentrated primarily on research and technology development related
 
to specific food commodities or to particular ecological zones. In
 
conjunction with that major emphasis they have conducted a considerable
 
amount of training. They have participated in efforts to get their tech
nologies adopted in individual countries (technology transfer). They
 
have arranged for information collection and exchange.
 

The current issue is to what extent the CGIAR should support
 
additional activities whose primary focus is different from those presently
 
supported. For example, should the CGIAR engage in direct support of
 
national programs or extension activities?
 

In analyzing this issue we have considered four questions:
 

(1) Is an international effort the best approach to the problem
 
or would national activities, perhaps supported by external aid, be
 
preferable?
 

(2) Does the CGIAR have a comparative advantage regarding
 
particular activities or are there other agencies that might deal equally
 
well with the problems?
 

(3) Could a particular investment have a direct impact on food
 
production, or are other intermediate links needed before the technology
 
can be used? For example, the development of a new fertilizer technology
 
might depend on substantial national or international investment before
 
the results of the technology could be useful to farmers in increasing
 
food output. On the other hand, an agronomic package requiring no
 
complementary infrastructure or investment might be directly useable.
 

(4) Would supporting additional activities unduly complicate
 
administration or divert resources from existing CGTAR activities?
 

It is understandable that individual donors may wish to under
take additional research activities under the aegis of the CGIAR, using
 
the unique mechanism which it provides. We are fully sympathetic with
 
the desire in the long run but, for the next three years we counsel
 
against it because of the need to bring present centers to maturity and
 
to limit the administrative load on the CCIAR instrumentalities during
 
their formative years.
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Although the existing centers have many characteristics in
 
common, they also have unique characteristics related to their respective
 
mandates. ILCA, ILRAD, and IITA have distinctive mandates that require
 
the application of different criteria to evaluate and fund their programs.
 
The same is true of WARDA and IBPGR. Increasing heterogeneity of CGIAR
 
activities makes it increasingly difficult for a consultative, informal
 
organization with funding designated independently by donor-members to
 
keep its activities in perspective.
 

Consequently, it is our judger;nt that quite apart from questions
 
of available funds, the CGIAR's capacity to add new activities and bring
 
them to maturity is limited. Therefore, any suggestion for taking on
 
activities different from those now supported should be carefully reviewed
 
with regard to their potential impact on existing activities and on the
 
CGIAR mechanism.
 

The one activity that we would advise adding is a formal forum
 
function. Establishing the CGIAR resulted in representatives of a large
 
number of donor-agencies meeting twice annually, thereby creating a
 
situation that makes it easier for them to confer, not only about inter

national agricultural research and activities of the CGIAR, but informally
 
about many other matters in which they have mutual interests; i.e.,
 
research activities other than those of the CGIAR, bilateral aid to
 
various types of national programs, etc. Discussions of CGIAR activities
 
at these meetings tend to be focused on individual centers. With proper
 
preparation, they could provide opportunities to discuss specific issues
 
and program components that characterize most or all centers as well as
 
other problems relating to research and technology in developing
 
countries. These meetings should include researchers from developing
 
countries.
 

We suggest that a program of forum discussions be organized by
 
the CGIAR. Some discussions would be designed for representatives of
 
donor-agencies to participate; others would be more appropriate for
 
technical personnel from those agencies, from the centers, from other
 
aid agencies, and from national programs in the aeveloping countries.
 
Topics for such discussions might include problems of developing
 
national research activities; the impact of centers on national programs;
 
the magnitude, nature and quality of research in selected developing
 
countries, etc. There will need to be careful planning of these
 
discussions. We suggest the TAC or other agencies be asked to commission
 
discussion papers about specific aspects of research programs, both
 
national and international to be presented at these fora.
 

Conclusion. We conclude that the COIAR should limit
 
its efforts for the next three years to the support
 
of its present activities which concentrate largely
 
on rescarch and technology development. Other
 
agencies, including donor-members of the CGIAR, now
 
engage directly in activities, other than research,
 
funded both bilaterally and multilaterally. We
 
believe it would be both confusing and competitive
 
for the CGIAR, apart from its support of centers,
 
to mount programs in these other fields, important
 
as they are.
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The only new activity we recommend for the CGIAR is
 
the organization of fora to discuss issues of
 
relevance to the CGIAR, donors, and developing
 
countries.
 

After the next three years, we suggest that the
 
four questions discussed above would still be
 
appropriate when considering new activities that
 
the CGIAR might contemplate undertaking.
 

Modes of Operation in Research and Technology Development
 

Supporting research and technology development to raise tech
nical and economic ceilings for food production has been the focus of
 
CGIAR activities from the beginning, and we recommend that this continue.
 
To accomplish that, the CGIAR has chosen to establish and support centers
 
and other activities mandated to do so. However, the kind of center
 
supported has not been, and need not be, homogeneous. Centers could have
 
a global, regional, or ecological zone focus, and they could be focused
 
on a commodity or systems approach or some combination of the above.
 
They also could have an interdisciplinary production, factor, or
 
disciplinary focus. To date, the CGIAR has focused primarily on the
 
interdisciplinary production approach. Other modes of operation have
 

been Droposedo and the CGIAR has, in certain instances, such as
 
WARDA, IBPGR and CARIS, adopted them.
 

The choice of method is necessarily a pragmatic one and has to
 
be based on experience and the particular circumstances.
 

Centers. International Centers, the dominant mode of the CGIAR,
 
are in many respects unique institutions.
 

Their strength and comparative advantage is that they have a
 
great deal of independence, are strongly mission oriented, and have a
 
sharp focus on applied research and technology development in relation
 
to commodities that are of crucial importance in increasing food
 
production in low-income food-deficit countries of the world. Members
 
of centers work in interdisciplinary teams which permit direct personal
 
interaction and maximize the potential for increasing production of
 
specific food commodities. Simultaneously, this approach has an
 
important demonstration effect for national programs that hiave,
 
heretofore, been strongly discipline oriented.
 

Because of the ethos and excellent reputation of the centers,
 
the emoluments, and good working facilities, each center has been able
 
to attract a critical mass of first class scientists from all parts of
 
the world. The mode of operation of the centers has provided those
 
scientists with a stable and well-equipped research environment.
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Because of their international status, the centers have been
 
able to assemble and recombine extensive gene pools of the crops on which
 
they concentrate and to maximize the genetic variability in these for use
 
in breeding programs.
 

Largely on the basis of the early success with wheat and rice,

the centers have developed a global reputation that allows them freedom
 
in scientific exchange that no national program could hope to achieve. 
As
 
a result, they can assemble and subject to testing in many countries new
 
technology built around improved genetic material at a faster rate and on
 
a greater scale than any national program. This results in a greater

potential impact of the new technology and a considerable saving in time 
in its development.
 

As a byproduct of the centers' special character and their
 
commodity or activity focus, the quality of the staff, equipment and
 
facilities, emphasis on an interdisciplinary team approach, and their
 
ability and willingness to develop cooperative working links with appro
priate research groups in national programs, they have excellent possibilities
for training technicians and scientists from developing countries. Although

there is a limit to the amount of time and effort that the centers can put

into training, it clearly contributes to the strengthening of national
 
research programs and the building of a collegiate network of scientists 
and technicians who cooperate in the breeding work at the centers. 

In summary the centers have already demonstrated their capacity 
for success and have identified areas in which they are uniquely successful.
 
It I. our judgment that this uniqueness applies particularly to commodity 
or systems oriented centers whose forte is the interdisciplinary team
 
approach. It Is less clear that these characteristics could apply to
 
factor or discipline oriented centers that are more comparable to traditional
 
developed country research approaches. Therefore, we conclude that the
 
center approach has much merit and is uniquely fitted to the character of
 
the CCIAR.
 

Consortia (Networks). The consortium approach (sometimes referred
 
to as the network approach) to supporting international research has many 
attract lye features. 
 It attempts to build on existing institutions rather
than creating new ones. It is, therefore, significantly cheaper than the 
center approach, to the extent that it need not involve major capital
expenditures. Finally, it appears to involve the intended users of the 
research more directly in the process. 

However, there are also potential weaknesses. First, a consortium 
is only as good as the quality of Its components. Creating a cooperative
research consortium to work on a commodity is unlikely to succeed unless the 
prerequisite of established research institutions has already been met.
 
Here the situation In various countries of the developing world is very 
uneven. Second, the allocation of research funds by a committee of potential
recipients of research funds is likely to lead more to political allocations 
than Io hard programimatic judgments. ile this defect might be overcome
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by some other arrangements for fund allocation, there are few examples of
 
success. 
History should not be allowed to rule out promising new proposals,

but past experience suggests caution with respect to using consortia as a
 
major mode of operation.
 

Direct Support of National Programs. Centers, as an integral
 
part of their research methodology, have considerable interaction with
 
national research programs. One purpose of their training activities is
 
to strengthen national programs; a major focus of their seminars,
 
conferences, and of the exchange of scientific personnel is similar.
 

Important as they are, such activities are confined largely to
 
the commodities on which each center works, and the competence of center
 
staff by no means covers the manifold problems to be faced in strengthening
 
national research programs.l/
 

Strengthening national research programs is a topic of 
concern
 
to many other bilateral and multilateral agencies, and there is widespread

recognition that this critical issue does not receive nearly the emphasis
 
that it deserves. For that reason there have been proposals that the CGIAR
 
adopt direct support of national research programs as an additional major

activity. However, the magnitude and geographic dispersion of needed
 
support for national research programs is go overwhelming that it would
 
overburden the CGIAR approach to such an extent that other activities
 
would suffer.
 

Conclusion. We conclude that, for the next three years
 
the CGIAR should continue to concentrate on the support

of centers and the current set of related activities and
 
caution against undertaking any major new activities.
 
This does not preclude continuing exploration by TAC of
 
possible additional activities. Beyond that period,
 
careful analysis should precede expansion of CCIAR
 
activities.
 

Interfaces with Other Agencies
 

It is important that the CGIAR be constantly aware of what Is 
being done by other agencies in the same or related fIJeld. It is our 
judgment that the centers by and large are quite well Informed about 
complementary activities that relate to their mandates. The p .... Irev 
of having related activities, e.g., IFPRI, IFDC, AVBDC, etc., report on 
their activities to the CGIAR is also valuable. Finally, the forum role 
discussed in the preceding section, if adopted by the CGIAR, could further 
increase interaction among agencies if some personnel from other agencies 
are invited to participate. 

1/ See Chapter IV and VII.
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Conclusion. If the CGIAR continues to restrict
 

activities to those where it has a strong comparative
 

advantage, we see the question of relating to other
 

organizations as not presently a serious problem.
 

We, therefore, conclude that no formal mechanism
 

for dealing with interfaces need be developed.
 

Financial Magnitude of CGIAR Program
 

As shown above in Chapter V the cost of the CGIAR program has
 

risen rapidly, matched thus far by equally rapid increases in donor
 
support. As key question for the future is whether donor funding can be
 
expected to continue to rise as rapidly as it has in the past.
 

Donor opinions on the rate of cost increase and availability of
 

support vary. Some are relatively optimistic and feel that the fund avail
ability need not be a constraining factor if the research programs continue
 
to be highly productive and useful. Others feel that the total annual cost
 
of the program is approaching a limit and that some way must be found to
 
control future growth.
 

What is needed are (1) suggestions about procedures to be
 
followed in considering new activities in the future; (2) better estimates
 
of the probable cost of present activities over the next five years, based
 
on different assumptions about program; and (3) some indication of 
potential fund availability. 

Procedures for Future Decisions About New Programs. First, there
 

is need for a careful analysis of the magnitude of commitments in terms of
 
both initial costs (primarily capital investment) and anticipated annual
 
program costs. One of the factors often overlooked in assessing the rapid
 
increase In costs these past three years has been the fact that they have
 
Included a large component of capital costs because several centers are 
still] in the developmental phase. If no new activities are undertaken in 
the next five years that component of costs will decline. 

Second, an estimate of the minimum length of required time 
commitment to a center (r related activity is needed. The CGIAR is 
supporting research enterprises whose life before payoff can be expected 
to be long because of the incremental nature of research results as 
discussed in Part A. Thus, the time horizons of commitments need careful 

a* tent ion. 

Third, as a minimum, some qualitative judgment is needed about 
the potential payoff in terms of expected results and the length of time 
required to produce those results. We have pointed out in Chapter III 
the difficulties of quantitative cost-benefit ratio or rate of return 
analysis being applied to research activities. This does not, however, 

obviate the need for paying continuing attention to the goals of research 
enterprises, to the costs of reaching them and to the progress being made. 
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Projection of Costs Under Alternative Assumptions. Item VII of
 
the Terms of Reference for this review state in part -- "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
 
different assumptions with respect to programs." l/
 

The projections that follow are restricted to a limited set of
 
alternative models, all of which assume that the recommendations outlined
 
earlier in this chapter are accepted. At the end, we give some examples of
 
additional costs that would be added in case of CGIAR should decide to
 
undertake additional activities.
 

The estimates of cost through the five-year period 1977-1981 are
 
presented in terms of constant 1977 dollars and also in terms of current:
 
monetary value for each year assuming a 10 percent per year inflation rate.
 
The advantage of presenting both estimates is that it allows the substi
tution of alternative inflation rates to ascertain their effects on total
 
costs. It should also be borne in mind that while the constant dollars
 
cost estimates are more reassuring in terms of magnitudes, when the
 
financing occurs, the actual cost will be in terms of that year's dollars.
 

Four alternative levels of cost are presented. Each is described
 
in turn.
 

Model I: The "Austerity" model assumes that once a center has reached
 
maturity, it will receive no new funds for fixed capital. or new programs.
 
Budget increases would reflect only inflationary and normal non-cost-of
living salary increases. This model is perceived to represent the minimum
 
that the current system would cost with no new centers or activities and
 
without a real decline in existing programs. This model is based on the
 
following assumptions: (1) no new activities are added, (2) present
 
activities are continued at existing levels to maintain approved programs,
 
and (3) the newer incomplete centers are completed to originally planned
 
staff and physical size.
 

IRRI, CIMMYT, IITA, and CIAT were classified as matur. renters,
 
and their 1976 budgets were used as the base. For budgets 1.977 through
 
1981 their core operating budgets were increased by 3 percent per year
 
for non-cost-ot-living related salary increases such as merit increases
 
and promotion. 2/ For these centers no fixed capital expenditures were
 
included.
 

1/ See Introduction. 

2/ The 3 percent is based on the fact that for most established centern 
salary costs are approximately 60 percent of operating budget, and 
that merit and promotion increases in some comparable research 
institutions 3verage about 5 percent of salary costs. 
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Second, maturity dates for the remaining centers were assigned as
 
follows: CIP, 1977; ILRAD and ICRISAT, 1978; and ICARDA and ILCA 1980. 
In
 
the years prior to maturity the centers own projected costs for both staff
 
and capital were used. The one exception was ILCA where their budgeted
 
inflation estimates were deflated beyond 1977. For the years after maturity,
 
we allowed the same 3 percent per year for salary increases as for the mature
 
centers. Also, after maturity no capital expenditures were included.
 

Regarding other activities, the 1976 budgets of WARDA and IBPGR
 
were increased by 3 percent per year. No funding beyond 1976 for CARIS was
 
included. After the basic projections, 10 percent inflation per year was
 
added to core operating budgets to get monetary totals.
 

Model II "Normal": This model accepts budget costs as projected by the
 
centers until 1980 and increases budgets beyond 1980 with allowances for
 
increased salary costs and modest increases for new programs and capital.
 
It probably indicates lower annual costs that would prevail with unrestrained
 
growth because the levels of Increase in new programs and capital it
 
indicates are below the actual averages of the last several years. The
 
model is based oi the assumptions: that no new activities are added and
 
all existing activities are funded at projected levels until 1980 with
 
allowance for modest program growth for 1981.
 

For ail center-, their projected core operating and capital costs 
through 1980 were used as presented in their 1977 program and budget pro
posals. Beyond 1980 we increased core operating budgets by 8 percent per 
year on the basts of 3 percent salary costs and 5 percent new program 
growth. Capital budgets were increased by 5 percent of the previous year's
 
core operating budgets.
 

For IBPGR and WARDA, which have not projected budgets beyond 1977,
 
their subsequent core budgets were increased by 3 percent per year. Again
 
current (monetary) dollar cost were derived by using a 10 percent per year
 
inflation rate.
 

Model III "Limit on Seiior Scientists": Model III is a modification of 
Model I1 in that senior scientists were frozen at the 1976 level if that 
exceeded 60 or were frozen at 60 when that number was reached. The only
 
center affected is ITTA and as 
a result there is little cost difference
 
between this model and Model II.
 

Paths": 

centers Ibe requested to develop budgetary growth paths using the concept
 
of a desirable size tor centers. The model presented here is a preliminary
 
estimate of what these growth paths might look like.
 

Model IV "lit_etai -llowth It is recommended later in the report that
 

Four centers are now at least seven years old and can be presumed 
to be of a stage of maturity where they might level off either in number of 
staff or in the size of their core budgets if the principle of a maximum 
reasonable size of center is to be adopted. They are IRRI, CIMMYT, CIAT, 
and IITA. 
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For the other centers, it seems reasonable to presume that
 
ICRISAT, ILCA, and ICARDA may ultimately be comparable in size to the four
 
older centers and that they should be allowed (for the next three years) to
 
grow toward that size as rapidly as is (a) prudent internally and (b)

supportable by the overall level of donor financing likely to be available.
 
ClP and ILRAD, because of the nature of their current mandates, should
 
probably have a smaller ultimate size.
 

Taking all of the of the above factors into account, it is
 
assumed that for the next three years, a maximum size of core operating

budgets be set at $12 million (in 1977 dollars) and that the permissable

rate of growth of individual centers be as shown in Chart VI-1. 
 This
 
model sets as an upper limit an amount just above that requested for CIMMYT
 
in 1977 which, excluding inflation, is only slightly above its budget in
 
1976. 
 It sets growth paths for the other three older centers, IRRI, CIAT,

and IITA, that begin to level off but continue to grow at a modest rate
 
toward CIMMYI's size in the period 1977-79. This is done in order to give
 
some priority to the needs of newer centers that are younger and should
 
now be growing rapidly.
 

It would allow the operating budgets of ICRISAT, ILCA, and 
ICARDA to grow at the rate of $1 million annually, in real terms. 
Historically, that is approximately the rate at which the older centers 
grow at similar periods in their development. It would allow CIP and ILRAD 
to grow slightly less rapidly than other centers in the next three years,
in anticipation that an ultimate size for each of them might be ;et. some
where in the range of $7.5 million for CIP and $5.5 million for ILRAD.
 

It is recognized that these assumptions are somewhat arbitrary

and can be criticized from many standpoints. However, they are workable;
 
they would allow forward planning by both centers and donors; they would
 
leave substantive allocations within centers to 
the centers and their
 
trustees.
 

Under these assumptions the requested core operating budgets
for 1977 as presented at centers week were used except 
for ILCA, which 
was reduced from the $6.247 million requested to $5 million. This still. 
is an increase of $1.246 million over ostimated expenditures in 1976. 

All other budgets lie within, or reasonably near, the amounts 
the proposed growth paths would indicate if the base year hid been 1976. 

Capital estimates in this model are generated by e ',irlfng work
ing capital items in the 1977 budget and by deferring $3.5 mollo, of 
capital expenditures requested for 1977 to 1978. 

The results of the four models are presented in Table VI-l. 
The range of projected costs in 1981 is from $73.5 million to $95.1 
million in 1977 dollars. Comparable monetary (current) dollar figures 
range from $108.7 million to $131.3 million. The lower figure Is the 
Austerity Model, the higher Paththe Growth Model. The so-called Normal
Model is $88.5 million in real terms and $121.4 In current monetary terms. 
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It should be noted that the Normal Model is still very conservative even
 
though center projections are accepted. In many instances, centers
 
project no increase in budget in real terms beyond 1978. This is un
realistic. All models show a leveling between 1977 and 1978, because
 
capital programs at the newer centers will be largely completed and any
 
contemplated new activities would not yet be on stream. The Austerity
 
Model is perhaps unrealistic in the sense that it allows no replacement of
 
equipment or capital in mature centers. Finally, all estimates in current
 
dollars, especially as we approach 1981 are uncertain because of the
 
allowances for inflation.
 

The above four models assumed no additional new activities. If
 

the CGIAR were to take on additional activities it would simply have to
 
add the additional cost to any one of the models presented above in 1977.
 
As examples, the water buffalo proposal discussed by TAC and the IDRC.
 
post harvest proposal are used in Table VI-2. The estimates for the water
 
buffalo program presented to TAC through 1980 were used. The 1981 budget
 
simply increased by 3 percent. For the Post Harvest Technology Project
 
we began with a basic cost of $600,000 based on $100,000 per year total
 
cost per member of a five-person technical committee and $100,000 per year
 
for administrative and advisory committee costs. In years beyond 1977, we
 
increased the previous year's budget by 3 percent. In both cases no
 
capital costs were included. The detailed projections are in the upper
 
portion of Table VI-2.
 

If the CGIAR chose to add one or more new centers, the potential
 
costs are presented in the lower part of Table VI-2.
 

The actual costs of ICRISAT and projected costs at ICARDA were
 

used as general guidelines. ICRISAT had capital costs of $21.150 million
 
and core costs of $18.149 million for the years 1973 to 1977. ICARDA is
 
projected to have capital costs of $17.9 million and core costs of $26.756
 
million for the years 1976-80.
 

We asumed that a new center beginning in 1978 would have four
year capital costs of $14 million and core costs of $16 million. For a
 
second center beginning in 1979, we assumed a three-year cost of
 

$6 million for capital and $9 million for cre for the years 1979-81. In
 
both cases the full start-up cost would not incurred by the end of 1981.
 
We estimate full capital costs of new centers of the scope of ICRISAT and
 
ICARDA would exceed $25 million.
 

In summary, if the CGIAR were to adopt the Normal r:ode1 , add 
two new activities and two new centers the total current monetary ((,!;t of 
the CGIAR family by 1981 would be $1.48.8 million. It is left to the reader 
to compute other combinations. 

Future Funding Potential. The Terms of Relerence also requested 

that some estimate be made of future fund availability. Our basic view is 

that projecting future fund availability is even more hazardous than 
projecting costs. Almost every donor interviewed reported that if they 

had been asked three years ago if their contributions would be at the level 
they are for 1976 they would have answered emphatically "no" Thuli to some 
extent demand creates its own supply. 
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TABLE VI-I
 

FUTURE COSTS OF CGIAR ALTERNATIVES PROJECTED
 

TO 1981 i/
 

A. PROJECTIONS IN CONSTANT 1977 DOLLARS 

1976 I 1977 1978 1979 1980 1981 
Estim. PROJECTED__________
 

(millions of constant 1977 dollars)
 

MODEL I: AUSTERITY
 

15.9 16.7 7.3 5.9 6.0 0.0

Capital 


63.2 	 71.3
Operating 51.0 57.9 67.7 73.5
 

TOTAL 
 66.9 74.6 70.5 73.6 77.3 73.5 

MODEL II: NORMAL 

12.3 10.5 8.7 4.8
Capital 	 15.9 24.7 

67.8 	 76.6 83.7
Operating 	 51.0 62.2 72.8 


83.3 	 88.586.9 80.1 	 85.3TOTAL 	 66.9 

MODEL III: NORMAL WITH 
MAXIMUM SIZE 

(IITA 1976, CIMMYT 1977) 
4.8
Capital 	 15.9 24.7 12.3 10.5 8.7 


66.7 	 76.2
Operating 	 51.0 61.3 72.0 82.6
 

86.0 	 82.5 84.9 87.6
TOTAL 	 66.9 79.0 

MODEL IV: 	 INTERIM IUDGETARY
 
GROWTH PATHS
 

4.5
Capital 	 15.9 18.9 13.3 7.6 5.7 


78.3 	 90.6
Operating 51.0 62.4 70.9 85.2 


TOTAL 66.9 81.3 84.2 85.9 90.9 95.1
 

B. PROJECTIONS INCLUDING 10% INFLATION PER YEAR (millions of current dollars)
 

MODEL I: AUSTERITY
 
.TOTAL 66.9 78.2 80.9 90.7 102.3 108.7
 

MODEL II: NORMAL
 
66.9 88.8 89.0 99.4 109.0 121.4
TOTAL 


MODEL III: SIZE LIMIT
 
120.4
TOTAL 66.9 88.2 88.4 93.8 108.8 


MODEL IV: GROWTrH PATHS
 
81.3 101.6 	 131.3
TOTAL 66.9 	 91.3 116.4 


I/ Does not include costs of secretariats.
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TABLE VI-2 

Future Potential Costs for CGIAR with New Activities Included 

A - New Activities B - New Center(s) 

1977 1.978 1979 1980 1981
 

millions of constant 1977 dollars
 

A. New Activities
 

.3 1.5 1.8 2.1 2.4

Water buffalo-core 

Post harvest-core .6 .7 .8 .8 1.0 

Total .9 2.2 2.6 2.9 3.4 

7 -

B. New Center(s)
 

2.0 4.0 8.0
(1) 1978 Capital 


Core operating 1.0 3.0 5.0 7.0
 

1.0 5.0 9.0 15.0
Total 


2.0 4.0
(2) 1979 Capital 


1.0 3.0 5.0
Core operating 


1.0 5.0 9.0
Total 


With both centers
 
1.0 6.0 14.0 24.0
 

added 
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Donors we interviewed mainly anticipated continued support of the
 
CGIAR with modest increases in real terms and, as a minimum, increased
 
contributions to cover inflation. A few project significant real increases.
 
Few if any project declines. Most donors, however, are firm in the view that
 
the rate of increase of CGIAR costs over the past four years cannot be
 
sustained.
 

Practically all donors tie possibilities of increases to the
 
practical achievements of the CGIAR centers and other activities. Many
 
emphasize strongly that the possibilities for increased contributions
 
depend on the extent to which the results of CGIAR research activities
 
appear in practical farming in developing countries.
 

We have consulted with the CMIAR Secretariat and others regarding
 
the potential for new donors. It appears that the obvious pool of potential
 
donors is smaller than in previous years. The EEC and IFAD are seen as
 
possibilities. With a lesser degree of certainty, some additional OPEC
 
countries and regional banks are also suggested. One thing is clear
 
however, that potential new donors are likely to have more regional or
 
special interests in supporting activities than previous donors. rhus,
 
as in the past, future contributions to the CGIAR will depend on
 
established donors maintaining or increasing their contributions.
 

Conclusion. On the basis of discussions with donors
 
about future fund availability, and analysis of potential
 
new donors, we conclude that the CGIAR will be nble to
 
finance modest real growth in the existing centers for
 
the next three to five years. However, we doubt that
 
the climate is right for undertaking major new activities.
 
This conclusion coupled with the previous conclusions in
 
this chapter argue strongly that the next three years
 
should be a period of consolidation. While we conclude
 
that only modest real growth of the centers as a group
 
is realistic in the near future, we recognize that the
 
rate of growth should vary among centers because several
 
of them are young and need to reach maturity.
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VII. SCOPE, BOUNDARIES, AND MANAGMENT OF CENTERS
 

Our analysis so far has concluded that the CCIAR shculd sup
port, as its primary focus, research and technology development on
 
important food sources primarily through international centers. The
 
next task is to discuss issues that arise in conjunction with the scope,
 
boundaries, and management of center programs.l/
 

The chapter begins with the concept of an integrated program
 
because it is our conclusion that defining programs by source of funds
 
or as on-campus or outreach is misleading and does an injustice to the
 
necessarily integrated way in which centers approach their tasks. We,
 
therefore, discuss only those factors that potentially distort a center's
 
program. Within this context of an integrated program we discuss the
 
question of program balance, the thorny question of cooperation with
 
LDC national programs, interfaces with advanced research institutes,
 
and the issues relating to the different sources of funding (the so
 
called special projects issue). We then proceed to a discussion of the
 
desirable size of centers and the longevity of programs within centers
 
and the necessity for developing more effective forward planning proce
dures. Finally, issues of center management are addressed, including
 
the problems of inter-center relationships, the selection and appoint
ment of board members, and the maintenance of the vigor and quality of
 
the staff.
 

Concept of a Fully Integrated Program
 

As discussed in Chapter V, centers are involved in a range of
 
research activities in many countries. The program of a center is
 
multifaceted and is influenced by a number of factors. It is influenced
 
by the mandate of the center, the location of the center, the geography
 
of its crop or crops, the research strategy adopted, the mix of activi
ties undertaken, the necessity for cooperation with national programs,
 
the desirability for interaction with advanced country research insti.
tutes, and by the sources of funds. The first throc of thcsc factors are
 
determined when the center is created and the fourth is clearly specific
 
to the center. The latter four are of relevance to this discussion.
 

A center in developing its program attempts to achieve
 
rational balance between the various research projects and other related
 
activities in which it is engaged, but a number of factors can distort
 
this balance. The most serious have been the existence of two indepen
dent sources of funds, the practice of defining programs by the source
 
of the funds and the lack of any attempt by centers to describe and
 

l/ We have deliberately focused our analysis on centers because they
 
account for over 95 percent of cost of the system. However, most
 
of the principles expressed in this chapter apply equally well to
 
the other activities supported by the Group.
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present an integrated program for review. The funds derived from indi

vidual donors, independent of the CGIAR, have been used to fund a range
 

of projects especially those involving support for cooperative programs
 

in LDCs and other off-campus activities involving interactions with
 

advanced research institutions and training. These are the so called
 
special projects which are discussed in greater detail later in this
 

chapter. In the absence of any agreed upon principles to guide centers
 
in the acceptance of special projects and the leck of integration
 

between these and the projects funded through the CGIAR, there is a
 
real danger that the balance of the center program can be severely
 
distorted and deflected from the primary research objective. The task
 
of the center, given these multiple influences, is to create and main
tain an internally consistent, integrated program.
 

Conclusion. Our purpose in this section has been
 
to draw together a set of apparently different
 
components into the concept of a holistic program.
 
It is essential that a center's program be con
sidered as an integrated whole. To recognize the
 
interdependence of these factors underscores the
 
importance of balance, and the need for integrated
 
use of multiple sources of funds. It also explains
 
why it is difficult to deal with these factors in any
 
crisp policy manner. Our overall judgment is that
 
the centers and their boards are best qualified to
 
make the ultimate decision on these important issues.
 
What we are proposing in the subsequent sections are
 
some possible guidelines for making these decisions.
 

Program Complementarity and Balance
 

The character and composition of different centers' programs
 
rightly vary in accordance with their mandates and the ecological zones
 
in which they operate. Some research programs are commodity oriented
 
with a strong emphasis on genetic improvement. Others are cropping
 
systems orlenced. Increasingly, however, centers do both, and in addi
tion are involved in socioeconomic research and training.
 

Some idea of the relative emphasis given to these various
 
programs by different centers in 1976 is indicated in Table VII-I.
 

These data confirm that interdisciplinary commodity research,
 
including off-campus cooperative research with national programs is the 
dominant activity at the developed centers. IITA and IRRI are currently 
spending about 25 percent of their core funds on cropping systems re
search which is closely integrated with their commodity programs. The 
figures quoted for training are probably underestimated. Much of the
 
cooperative research with national programs has a training component
 



Table VII-1
 

Proportion of Core Operating Funds Devoted to
 
Various Aspects of Research and Training in 1976
 

1/
Commodity Researcir- Support 
including coopera- Systems Socioeconomic Training and Services General 

tion with Research Research Conferences Operating Administration Total 
* national programs 

CIAT 54 _2/2/ 12 24 10 100 

CIMMYT 53 -- 3 16 18 10 100 

CIP 56 -- 3 13 17 11 100 

IITA 34 28 - 6 21 11 100 

IRRI 34 26 4 5 23 9 100 

1/ Cooperative research involves a training component.
 

2/ Economic and systems research integrated with commodity programs. No separate budget item.
 

3/ Economic research integrated with systems research.
 

4/ Research support allocated to commodity and systems research in proportion 3.2.
 

Source: 1977 Program and Budget Proposals cf centers.
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that has not been identified. A similar analysis of cooperative
 

research (country) programs supported by special project funds for these
 

same centers in 1976 indicates that approximately 30 percent of the funds
 

were devoted to cooperative commodity research and 20 percent to trainingl/.
 

The integration and balance between the major thrusts in a cen

ter's program is important and the only issue would appear to be, what
 

constitutes a desirable balance and how is this judgment made?
 

Below four major program thrusts are summarized which cirmple

ment the central commodity program of the centers. Significant over

expansion of any of these could unbalance the center's total integrated
 

program.
 

Cropping and animal production systems research has been
 

adopted by a number of centers as the most effective framework in which
 

to develop its research program. Frequently the approach has been to
 

identify the most critical underlying constraint in the ecological zone
 

involved, such as water or soil management in the case of IITA and
 

ICRISAT, and then tailor particular crops or cropping systems to meet
 

no evidence that current investment by
thesc r.olor constraints. There is 


centers in such activities is excessive or out of balance with the remain

der of the program.
 

an integral component of
Cooperation with national programs is 


the research activities of all centers. It is essential to their inter

national testing programs. It is also necessary to ensure that the tech

nology developed at the centers is transferable, suitably adapted, and
 

useable in target areas. Investment in this activity has grown as 
cen

ters have matured, and there is no reason why this may not continue, pro

vided the projects are appropriate and in balance with the centers' 

research program. 

All centers (except ILRAD) now conduct some socioeconomic re

search. In some centers much of it is separately organized and conducted. 

in others it is integrated into commodity and cropping systems research. 

Whichever route is followed, a prominent part of it is the identification 

of technica, economic, and social constraints to the adoption of specific 

new technologies in target countries. This approach, coupled with re

suarch on the consequences of adopting new technologies, has pioneered an 

Important new field which will help to sharpen research objectives both 

In the programs of the centers and in the counti .es which they serve. 

The training and conference activities of centers are vitally 

important to assist In strengthening national research programs. Train

in, by centers at technical and professional levels provides scientists 

in these countries with highly relevant on-the-job experience and provides 

I/ [rom coiversations of the study team with center directors. 
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the centers with trained cooperators in future collaborative research
 

programs. Since the investment in training varies between centers,
 

depending on the stage of growth, and over periods of time at any one cen

ter, it is not possible to recommend desirable investment guidelines for
 

all centers.
 

Conclusion. All of the program activities discussed
 
are highly complementary elements in each center's
 
program. Each center makes decisions about the bal
ance among them in preparing its budget, but the cri
teria used in arriving at those decisions are seldom
 
made explicit. It is important that the centers retain
 
flexibility in developing center programs and the CGIAR
 

should simply monitor shifts in emphasis and seek
 
explanations of these rather than attempt to set firm
 
guidelines.
 

We conclude that each center should draft a set of cri
teria for its own use both in selecting research pro

jects and in determining how much to allot to each of
 
its other activities. Such a set of criteria would be
 
useful in any center reviews that may be undertaken.
 
It would also demonstrate to donors that programs are
 
in fact determined on the basis of objective criteria
 
in order to maintain the most productive balance among
 
the center's activities.
 

Cooperation with National Programs
 

As noted above, cooperation with national programs, or outreach
 

as it has been called in the past, constitutes an important and necessary
 

component of the research programs of all centers. It extends the scope
 

of the center's own research program and at the same time, through example
 

and training, is helping to strengthen national research capacity.
 

Some of this cooperative research 14 cnrriprl nut- through fre

quent visits by center scientists. In other cases, formal cooperative 

projects are arranged with resident center scientists participating. 
asInvestment in cooperative projects of this latter type has increased 


centers have developed new technologies and have acquired sufficient
 

staff and the capability to extend to more areas.
 

One important feature of cooperative research is the potential
 

it offers for centers to play a catalytic role in building a collegial
 

network of competent national scientists. This is a dynamic process and
 

with the strengthening of the national research capability, the oppor

tunities for a two-way flow of ideas and technology are enhanced.
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be interpreted to mean global leadership among centers in research on a
 
particular commodity or commodities. It should not be interpreted to
 
imply a responsibility with respect to national yields or national pro
duction. Nevertheless the centers should remain vitally concerned with
 
yield and production levels and must continuously be in touch with what
 
is happening in farmers' fields.
 

In any analysis of the problem it is obvious that the technology
 
available in international research centers is far ahead of that currently
 
practiced in the developing world and that there is an urgent need to
 
raise the achievement distributions of the small farmers in these coun
tries. The centers are very conscious of this need and are anxious to
 
help in strengthening national programs and in particular to see their
 
technology used. However, the general strengthening of national pro
grams reqLires major changes in national administrative procedures, to
 
forge effective links between research and training research workers.
 
Many other kinds of research in addition to that engaged in by centers are
 
required to strengthen national programE. Moreover, the dimensions of the
 
problem throughout the developing world far exceeds the capacity of the
 
centers to respond. If they tried to respond they could readily be
 
swamped with a volume of requests that would divert them from their prin
cipal and essential mandate.
 

Thus the problem for the centers is not the existence of this
 
need or their obvious desire to help, but the magnitude of the effort
 
required to bridge this gap. In approaching this problem we believe that
 
centers should be receptive and responsive to opportunities to assist with
 
this task, provided funds are available and their boards of trustees
 
approve. At the same time they should be mindful of the areas in which
 
they are adept and in which they have a comparative advantage. The extent
 
of their involvement in cooperative programs should also be determined by
 
the need to avoid distorting their central research thrust, the need to
 
maintain a balanced program, and not to overreach their managerial capacity.
 

Our study of this problem has led to the conclusion that the
 
definition of discrete boundaries to delineate the appropriate range of 
cooperative activities for a center is very difficult and probably not 
useful. Flexibility is needed in this respect because the appropriate 
boundary will vary to some extent with the type of commodity, its stage 
of development, the strength of the national research program, and the 
availability of staff and resources at the center to conduct the program.
 

A list of the types of activities that miiglt be considered 
appropriate, sometimes appropriate and inappropriate, depending on the 
circumstances, are listed on the next pag;e. 

Conclusion. We conclude that cooperation with
 
national programs is a vital component to tie
 
research activities of all centers. As a general
 
rule the primary purpose of such cooperation should
 
be research to advance the central mission of the
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center. However, centers should be alert and
 
responsive to opportunities for additional cooper
ation with national programs, provided extra-core
 
funds are available, the project is appropriate,
 
it does not distort their central research thrust
 
or place an undue burden on the center's adminis
trative personnel, and the review procedures enun
ciated on pages 96 - 98 are met. If the project
 
does nct conform to these guidelines, the center
 
should question its involvement and suggest that the
 
requests for assistance be channeled to another donor
 
or agency.
 

Interactions with Advanced Research Institutions
 

Although centers by design are primarily concerned with applied
 
research, it must be remembered that elements of basic research are essen
tial components of all good applied research. Without this component of
 
basic research and the capacity to communicate and draw on relevant re
search findings from all over the world, centers will rapidly lose their
 
special character and become regular field experiment stations.
 

Thus the question is, how can centers, while retaining their
 
primary mission orientation and focus on applied objectives, remain
 
actively involved in basic research to keep abreast of the latest sci
entific developments and serve the basic research needs of their princi
pal crops?
 

Two recent developments have increased the opportunities for
 
centers to link with relevant research programs in advanced rescarch
 
institutions.
 

One of these is the opportunity for a center to contract speci
fic research projects that are deemed important for the progress of the
 
center's research. CIP is making considerable use of such contracts in
 
lieu of enlarging its own staff and acquiring the necessary equipment. 
Such arrangements are sometimes financed 'rcr. ccre funds or from external 
sources. One donor in 1977 is desin.ati.ng 10 percent of its 1977 con
tribution to centers in the form of restricted core expressly for this 
purpose. 

The otLer new development is the availability of special funds 
for research in North America and in Europe to support research relevant 
to problems of food production in developing countries. Scientists In 
advanced research institutions are eager to work cooperatively with the
 
centers and several major donors arc particularly keen to increase the
 
opportunities for their countries' scientists to collaborate with the
 
centers. The only danger with this approach might be thlt centers could
 
be overwhelmed by requests for cooperation and In the l.rocuss they could
 

http:desin.ati.ng
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be diverted from their main research purpose.
 

To avoid this, in any arrangements for research to be done by
 
or in collaboration with advanced research institutions, it is important
 
that the work be of significance to the center's program as seen by the
 
center itself, and that there be an effective return for the investment
 
of time devoted to the project. Centers must be protected from being
 
swamped by requests for cooperation or for certification of projects

submitted as part of an application to granting agencies. Also, they
 
must be protected from donor pressure to undertake projects that are
 
of little direct interest. Finally, there should be a minimum of
 
formality and maximum contact between the scientists participating in
 
the . research. Opportunities for reciprocal visits and periodic

reviews of programs involving staff from both the center and the exter
nal institute are important and necessary to ensure the success of such
 
projects. It may be preferable that funding for such projects go directly

to the advanced inttitution and 
not through the center, provided the above
 
conditions are honored.
 

Conclusion. Interaction between centers and advanced
 
research institutions is important for centers (1) to
 
sustain interest and activity in basic research in the
 
center's program, and (2) to gain access through con
tracted research to the special professional quajifi
cations and equipment resources of other research agenci(-s.
 
Centers should also take advartage of the increasing inter
est and funds available for scientists in advanced coun
tries for research of relevance to LDCs, provided this
 
does not divert them from their ongoing research.
 

Multiple Sources of Funding
 

Two sources of funds are available to centers. The first is
 
those provided under the aegis of the CGIAR 
 which are known as core funds.
 
Their application can be unrestricted or restricted in accordance 
 with the 
wishes of the donor. The other source comes in the form of bilateral con
tributions, obtained independently from donor agencies, many of whom are
 
also substantial donors within the CGIAR. These have been used to fund 
what have been called special projects, however, in the future we pro
pose to designate all funds from these sources as extra-core. The ratio
nal for this nomenclature is that those funds generated by the CGIAR from 
its donor-members are seen as the core funds of the group, either freely
allocatcd 1.% a center or restricted to particular projects, whereas those 
flowin, to the centers independently of the CGIAR are categoried as out-
Side the core fundS, or extra-cere. 

('re funds, and to a large del-ree restricted core funds, because 
of their ,reamr icliability, are used to ;upport the central and critical 
components ot each center's program. The cnly difference in these two 
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categories is that restricted core, as the name suggests, is used 
to
 
fund specific aspects of a center's central program.
 

Extra-core funds represent a valuable additional source of
 
funds for centers. They can be used to supplement the central thrust
 
of the program or 
to finance additional activities which, nevertheless,
 
are relevant and contribute to the center's approved goals. One of the
 
most common uses of these funds has been to finance cooperation with
 
national programs in individual countries.
 

Extra-core funds provide centers with a greater degree of flexi
bility in developing their programs because they can be negotiated at any

time and because they provide a way of obtaining additional money from
 
dcncrs who may have funds available for single-country or regional pro
jects that are not available to support the program conducted at the cen
ter. 
 In the past, as a general rule, projects supported by extra-core
 
funds have not beer, reviewed by TAC or the CGIAR Secrpteriat.
 

The availability of extra-core funds can encourage centers to
 
undertake tasks that may be inappropriate to their mandate. Centers also
 
can be placed in a delicate position if approached by a donor with a pro
posal for a particular project: whc is also a major contributor to the cen
ter's core budget.
 

One of the main problems associated with multiple scources of 
funds is that programs have frequently become identified more with the 
source of funds than with the activities involved. Also, the acceptance
of a large number of extra-core projects may unbalance a center's program
and distort its emphasis. This same criticism could also apply to the
 
excessive use of restricted core funds by donors. 
 Both of these factors
 
can also impose additional strain on the center's administration and may

have long term implications for expenditures on maintenance and personnel.

This is particularly relevant if the responsibility for funding these pro
jects is subsequently transferred to the CGIAR and becomes a charge
 
against core funds.
 

In the past, projects funded from extra-core sources were not

reported in the program and budget proposals of centers (as of !976 this
 
is now done) and thus, donors were not certain how much of a center's
 
actual program was being reported at Centers' Week.
 

Conclusion. To help meet the problems caused by
 
multiple sources of funding, we urge that each cen
ter's legitimate activities be viewed as a single

integrated program, and judgments about the activi
ties each center should undertake should be made by
 
its board of trustees on that basis.
 

To implement the concept, we suggest that all acti
vities of centers be covered in their program papers,
 
regardless of the or sources of Their
source funds. 
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budgets should identify all sources of funds
 

whether core, restricted core, or extra-core. All
 
"°
 

activities should be subject to the review proce
 

dures adcpted by the CGIAR.
 

Desirable Size of Centers
 

Maturing centers have grown rapidly in recent years (see Chapter V)
 

leoth in terms of their staffs and budgets. Because of the concern about
 

the resources for the future, one question being asked is, how large
 

should centers become?
 

Our perception about the desirable size for centers, supported
 

by the CGIAR, grows directly out of three considcraticrs. One is the spe

cial nature of centers' research methodology. The second is their loca

tion in developing countries. The third is the fact that there are a
 

number of centers still to 	be completed at a time ivhen the availability of
 

additional funds is in some doubt.
 

The research methodology of the centers includes interdiscipli-

For such teams to
 nary teams of scientists tackling specific problems. 


work effectively, each must be big enough to provide a critical mass of
 

research talent and small enough to permit continuous and intimate inter

action. After extensive sampling of the opinions of center directors and
 

other experts, there appears to be a consensus that the optimum size of
 

an interdisciplinary team varies between five and ten people, depending on
 

The number of such teams that can be combined effectively
the problem. 

in a single center, without losing the interaction between them, is about
 

six.
 

ln addition, the locations 	of centers in the developing world
 

Centers do not have a primary responsishould be taken into consideration. 

bility to assist in the development of national rescarch programs, but
 

because of their locations they can serve as patterns that national pro-


Few national programs fully meet these principles
grams may tend to copy. 
of critical mass and of close interaction among scientists of different 

1'-c]iplines, and therefore, centers and programs of reasonable size may be 

.1 suitLable pattern for national governments to follow. 

Finally, for the next few years it is more important to fully 

develop the nc,.er centers than it is to enlarge the budgets and programs 

of the older centers. Even if it is financially possible to do both, we 

bel ieve that a modest amouMt of budgetary restraint for more mature cen

ters has adv;:'tages. It would encourage them to consider eliminating 

act ivi ti es that have outgrown their usefulness, and it would encourage 

general ecIcr:. of ,l:crativns. 

I'hese factors appear to be more important than the possible 

economies (if scale that can sonetimes be achieved in providing support 

services for larger institutions. 
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In many ways the number of senior scientists 1/ would appear
 
to be a useful criterion by which to decide on the maximum size for cen
ters, because of the central need for close interaction. That number
 
obviously should not be the same for all centers because of differences
 
among centers' mandates, the number of commodities involved, and the
 
mixture of research activities undertaken. Translating such a measure
 
into budgetary terms is difficult because of the wide differences in
 
salaries and wage rates for research support staff, clerical staff and
 
field workers among the countries in which centers are located. However,
 
it is the size of centers in budgetary terms that presses on the avail
ability of funds for all centers collectively. For these reasons both
 
these criteria should be considered.
 

Conclusion. We conclude that there is a desirable
 
size range for centers, and that each center's board
 
of trustees should propose to TAC and the CGIAR such
 
a size, taking into account the foregoing considera
tions and the nature of its own task. That size should
 
be used to develop a growth path for the center's bud
get and in turn be used as a financial guideline for
 
determining the subsequent growth of the center.
 

In our judgment some of the older centers are approach
ing a desired size. Because of the current fiscal con
straints and the need to complete the development of
 
the newer centers, the largest centers should not be
 
encouraged to grow much further. Any significant
 
growth beyond their present size should be questioned
 
and accepted only after adequate justification.
 

Longevity of Individual Research Programs
 

Generally speaking, some programs of centers should be continued
 
indefinitely while others should not.
 

Those which should be continued indefinitely are the programs
 
with international implications, such as the widespread testing of prom

ising breeding lines, the exchange and recombination of genetic materials,
 

and the development and maintenance of major collections of important
 

food crops.
 

Other activit4.es and projects may be appropriate for centers
 

temporarily, until national programs become competent to handle them. It
 
is these that need to be periodically re-examined and perhaps discontin
ued, either because they have fulfilled their original objectives or
 

1/ 	Senior scientists might be classified as those experienced reseo-rcl,
 
scientists, irrespective of their location or source of funds, who
 
are actively engaged in research and responsible for a program or
 

http:activit4.es
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because they have become unproductive or redundant, or because national
 
programs can now handle them effectively.
 

Up to now, new programs have been financed out of additional
 
funding. From now on, resources for new activities should come primarily
 
from funds that have been diverted from other activities or programs that
 
were terminated or contracted because they did not hold strong promise of
 

future productivity.
 

Most centers are still young and flexible, but they may not
 
remain so indefinitely. Building in provisions for a periodic appraisal
 
and reconsideration of all activities could help to ensure that center
 
programs retain their vitality and ability to respond to new initiatives.
 

Conclusion. This model of a relatively permanent
 
center of moderate size with programs evolving and
 
changing in response to new initiatives and research
 
demands is the type of flexible organization we view
 
as the most appropriate for support through the CGIAR.
 
Opportunities to develop in this way should be built
 
into all centers, using periodic reviews as occasions
 
to terminate or to rejusti'y the continuance of partic
ular programs.
 

Forward Planning and Program Development
 

With annual budgets and mirimum resource constraints, there has
 
been little incentive for centers to devote much time to long-range plan
ning. Must centers conduct annual in-house program reviews, along with
 
the development of the budget for following years, but these budgets tend
 
to have a limited time horizon.
 

The need for centers to remain innovative and flexible in terms
 
of program development has made '_ny persons skeptical about the value 
of long-range program planning; however, the need for forward planning 
will become more urgent if centers adopt longer range indicative plans as 
recommended later in this report. 

The only issue is the definition of the most desirable mechan
isn for centers to use in longer range program development. This requires
 
that a center should begin with the planning of individual center projects
 
or program thrusts. One of the most effective ways to approach this is
 
to Invite several independent authorities in the particular field to join
 
the staff at the center and work together on formulating priorities and 
de~clcping a realistic program for the next three to five years. It may 
not be necessary to review all of the centers' programs in this way. The 
visits should be informal and could be spread over a six month period. 
This approach has been used by CIP in developing priorities for individual 
program thrusts and has much to recommend it. 
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Once plans for individual program thrusts are developed and
 
budgetary implications determined, these can be integrated into the total
 
center program using a type of in-house review procedure. Participants

in such a program development exercise should include center staff, the
 
program committee of the board, TAC representatives and other invited
 
participants (e.g., representatives from other centers who could make a
 
useful contribution). If such internal program reviews were scheduled
 
during the last year of a center's budget cycle, it would enable the
 
center to update its existing program and extend it to cover a furthet
 
cycle.
 

Conclusion. All centers need to develop more effe'ctive
 
forward program planning and development procedures in
 
conjunction with the formulation of their long-range
 
indicative plans. The use of independent authorities
 
to assist the center staff in this exercise is strongly
 
supported.
 

Interaction Among Centers
 

In recent years all centers have become more active in cooper
ating with national programs in developing countries. Because much of
 
this cooperative research is concerned with commodities which are widely

adapted in the low latitude tropics, it is not surprising that two or
 
more centers may wish to work in the same region or with the same commod
ity in different regions. In Kenya, for example, the base for ILRAI), 
two
 
other centers, CIMMYT and CIP, have cooperative programs with wheat and
 
potatoes respectively, and ICRISAT is planning a program involving 
millet
 
and sorghum. 
Also, with rice, IITA, CIAT, and WARDA all draw on the 
materials and expertise available from IRRI and in some cases draw direct 
support in the operation of their own breeding and regional testing pro
grams. The responsibilities for the staff of a center involved in an
 
inter-center cooperative program and the costs Jrvolved may be the respon
sibility of either center depending on the particular circumstances.
 

Close coordination among centers is desirable because this 
can
 
have a synergistic effect on their cooperative programs. Overlapping
 
efforts and programs related to commodities and regional activities are
 
the natural outcome of the centers' desire to extend their research into
 
food-deficit regions and is evidence that centers are evo]1in, tLheir own 
informal networks with respect to their commodity research. 

The other important considerations in the inter-center issue 
are the clients, the national research organizations. Although It is 
important that the relqrionships among the centers are well organized It 
is equally important that they are effective In jointly serving the inter
ests of the national research programs.
 

The main issues that arise as a ccr.Frcuence of these Inter
actions are (1) problems of competition when centers choose to work mnde
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pendently in the same region, and 
(2) territorial disputes that can arise
 
concerning the major responsibility for a particular commodity in speci
fic countries or regions.
 

When two or more center,- are involved in the same region,

regardless of the commodities, it is desirable for them to share an oper
ational base, preferably an International Center if it is available in

the region. By doing so they can maintain closer contact and avoid dupli
cation of logistic and administrative support. Operating from a center
 
provides the added advantage of established links with national govern
ments, contact with other research teams, and adequate support facilities.
 

Where two 
or more centers are working on the same commodity
 
program, as is the case with rice, maize, wheat, cassava, and chickpea,

it would be desirable if the center that has been given the major respon
sibility for that crop were to be considered the "lead center." This

would involve the responsibility for a major breeding program, collection
 
and maintenance of a germ plasm bank, and the recombination and distribu
tion of genetic resources for other breeding and testing programs. 
Other
 
centers working with the same commodity involving regional teoting cr
 
even breeding work could be designated as "relay centers." The resources
 
and assistance provided by the lead center and the reciprocal exchange of
 
materials and information in this type of arrangement can be very pro
ductive. 
 The recent major Increase in the yields and total production of

rice in Colombia is a good example of this type of collaboration between
 
IRRI, acting as 
the lead center, and with CIAT and ICA (the Colombian
 
Institute of Agriculture) acting in a relay capacity.
 

The initiative to undertake such joint ventures and the details
 
of the financial and other personnel and administrative arrangements are
 
matters for the respective centers and their boards. 
Center directors
 
should collectively identify the principles underlying the achievement of
effective cooperation between centers and national programs. 
Territorial
 
disputes with respect 
to regions or commodities that cannot be resolved
 
by 
the centers should be referred to TAC for assistance and ultimately,

if necessary, to the CGIAR. 
Finally because there is every indication
 
that interactions between centers to assist in developing cooperative

research with national programs are likely to increase, it is important

that centers make formal records of these agreements and file a copy with
 
the CGIAR Secretariat.
 

Conclusion. 
Centers should collaborate whenever
 
necessary in executing their cooperative research
 
activities with national programs when working in
 
the same region or with the same commodity. This can
 
be enhar.ccd by sharing the same working facilities and 
participating in joint research programs. 
Organization
 
and administration of these informal links is the respon
sibility of the centers and their boards. 
 TAC or the
 
CGTAR should serve only to advise and assist in reaching

:i settlenent in disputes that cannot be resolved by the 
centers. 
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Boards of Trustees
 

Boards of trustees are an important component in the structure
 
of the CGIAR and an essential element in maintaining the quality and
 
independence of centers. The principal issues that arise in connection
 
with them are those concerned with the qualifications of the members
 
and the criteria and procedures for their selection and appointment.
 

These issues have been raised in discussions with donors who
 
express concern about the competence of some boards, and in particular,
 
about their ability to develop realistic budgets when they do not have
 
full responsibility for mobilizing the funds that they use. There are
 
also some misgivings about how board members are selected, a concern
 
that boards through their election and replacement procedures tend to
 
become closed, and a desire to see more extensive advertising among CGIAR
 
members regarding forthcoming board vacancies.
 

In raising these issues, there ir no reflection on the quality or
 
effectiveness of any of the boards; in fact our general impression is
 
that they are performing a valuable role in conjunction with the director
 
and his staff in developing and reviewing the programs and budgets of the
 
centers.
 

Because of the need to maintain the autonomy and freedom of
 
boards and their critical role in planning and decision making, it is
 
important that each board define its own guidelines for the selection
 
and appointment of members. These might include:
 

(1) Personal competence, and professional understand
ing of the field.
 

(2) Balanced representation of expertise in relevant
 
scientific discipline, research management, busi
ness experience, and familiarity with the problems
 
of developing agriculture.
 

(3) Members, with the exception of those representing
 
the host countries, elected not as national repre
sentatives but as members in their own right to
 
ensure the nonpolitical character of the board.
 
In making such nominations, the candidates' govern
ments should be fully informed to ensure cooperation.
 

(4) 	Host country and ex officio membership kept to a mini
mum. Foundations and aid agencies should not be given
 
reserved seats on boards, although it is hoped that
 
the invaluable professional contribution of these orga
nizations will continue to be available through member
ship on boards.
 



92
 

(5) 'Morreeffective donor participation achieved by
 
having on each board at least three members selected
 

in conjunction with and ratified by the CGIAR. Older
 

boards that do not have this provision may have to
 

move slowly in this respect because of the legal and
 

constitutional obstacles in the original charters of
 

these centers.
 

(6) Boards should thoroughly canvass all CGIAR members,
 

LDC countries, and pertinent research organizations
 

before selecting new members. Lists of potential
 

candidates could be maintained by the CGIAR secre
tariat. The boards and the CGIAR (when appropriate)
 
should be given ample time to consider candidates
 
before making recommendations.
 

(7) Staggered appointments are recommended to avoid loss
 
of continuity and to avoid any tendency to become
 
closed. A fixed term of office is desirable (three
 

years is suggested) with the provision that no member
 
can be elected for more than two consecutive terms.
 

Conclusion: Boards of trustees are of central importance
 
;.n the development and planning of center programs. Each
 

board should define its own criteria and procedures for
 
the selection and appointments of boards members.
 
It would be appropriate for those boards without CGIAR
 
representation to broaden their membership by their
 
inclusion.
 

Staffing Issues
 

The reputation and success of the CGIAR and its individual cen

ters is largely a reflection of the motivation, vigor, and high caliber
 
of the scientific staff, the excellent facilities and working conditions
 
at the centers, and the enlightened personnel policies that have helped
 
bring this about. It is essential that these be maintained to attract
 
and retair. good scientific staff since they ccllectively represent the
 

organization's most valuable resource. It is also important that the
 

centers have access to good leadership, and ways to develop this poten
tial in the younger staff members should be explored.
 

Although the general conditions are good, there are some issues 
that require consideration in the interests of improving conditions for 

an
 
advantage in attracting new staff of the highest quality.
 
existing staff and also to ensure that the centers continue to retain 


Mlost of :he issues listed here are matters that are the direct
 

concern o1 center imnagement, and as such arc outside the purview of the 
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present review. The only justification for including them is because
 
any matter that influences the performance of a center is also inevi
tably the concern of the CGIAR.
 

(1) Many senior scientists claim that they have
 
little opportunity to publish in reputable inter
national journals because of the nature of their
 
research commitment and the time constraints under
 
which they work. This limitation has had a nega
tive influence on the recruitment of younger scien
tists and can restrict the ability of center scien.
tists to re-enter national research institutes and
 
universities in developed countries.
 

(2) Some outposted staff, especially those appointed to
 
cooperative country programs on extra-core funds,
 
lack any form of tenure and often feel insecure.
 
Also, under present policies, they have few oppor
tunities to return regularly to the center to ex
change scientific ideas and information. They tend
 
to feel isolated from the mainstream of center
 
activities.
 

(3) Although the scientific staff at most centers are
 
still young and highly motivated, every research
 
institution ultimately faces the problem of aging
 
staff. This might be avoided by continual invest
ment in postdoctoral students and sabbatical visitors,
 
regular sabbaticals for senior scientists, including
 
outposted staff regardless of source of funds; greater
 
opportunity for center scientists to transfer to other
 
centers and obtain renewed stimulus from new problems;
 
rotation of staff from LDCs to share the experience of
 
working in International Centers; and more active
 
interfacing with basic research programs in advanced
 
research institutions to maintain a strong scientific
 
competence in the center's program.
 

(4) The disparity in salaries and working conditions of
 
scientists at the centers, in comparison with other
 
scientists living and working in these same countries,
 
presents a problem which is not restricted to the
 
CGIAR centers. All centers are well aware of this and
 
have attempted to reduce the visible disparity in
 
living standards. Despite these problems, It is
 
essential that incentives be maintained to attract
 
talented scientists and their families to live and
 
work in LDCs.
 

(5) 	Recruitment policies for centers should be made more
 
open and every opportunity should be taken to identify
 



94
 

new staff from the widest possible cross section
 
of potential applicants.
 

Conclusion. All of these issues are germane to the cen

tral problem of the quality and performance of center
 

staff, and for this reason they should be treated as a
 

matter of high priority by center management. The peri

odic meetings of center directors provide an appropriate
 
forum for the discussion of these and other issues of
 

common concern such as length of tenure and perquisites.
 
Specifically, attention needE to be given to the issues
 

of open recruiting, maintenance of the vitality of staff,
 

and sabbatical privileges of outposted staff.
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VIII. 	PLANNING, EVALUATION, ALLOCATION, AND MANAGEMENT
 
FOR THE CGIAR AND ITS FAMILY OF ACTIVITIES
 

The CGIAR has experienced rapid growth and change over the
 
past five years. Five new centers plus two additional activities have
 
been added; budgetary costs have increased fourfold; and the number of
 
donors has nearly doubled. This growth has occurred within the formal
 
structure of the CGIAR with minimal problems. The next three to five
 
years promise to be a period of further growth. The newly approved
 
centers will be crystalizing their programs, oldeL centers will con
tinue to adjust their programs to changing needs, and as projected in
 
Chapter VI, financial requirements will continue to grow. Thus, the
 
basic question is whether any changes in the CGIAR's structure or
 
mechanisms for planning, evaluation, allocation, and management should
 
occur. Our analysis of this question is divided into five topics:
 
(1) structure of the CGIAR, (2) mechanisms for long-range planning and
 
evaluation, (3) mechanisms for budget planning and development,
 
(4) mechanisms for budget allocation including the distribution of
 
shortfalls, and (5) technical and management needs of the CGIAR.
 

Structure 	of the CGIAR
 

The overall structure of the CGIAR necessarily came within the
 
purview of the review. In looking at it, the question was asked whether
 
any major changes were necessary.
 

The "structure" of the CGIAR has the following characteristics:
 
(1) it is a consultative group made up of independent donors who in the
 
final analysis make individual allocative decisions regarding distri
bution of resources to centers and related activities, (2) it supports
 
independent research institutes, constituted under national law with
 
international boards of trustees, (3) it receives its technical advice
 
from an independent Technical Advisory Committee (TAG) composed of inter
nationally recognized scientists and science administrators from both
 
developed and developing countries, (4) membership in the CGIAR is gained
 
mainly by participating as a donor, (5) acting through group consensus,
 
it mahes rules for its own conduct as it deems appropriate, and (6) its
 
administrative functions are provided by two secretariats.
 

Two of these structural characteristics, donor independence
 
and center independence, represent an inherent contradiction if both are
 
pursued to the extreme. To date the CGIAR has operated by pragmatic
 
modifications of these characteristics to avoid irreconcilable differ
ences. Our conclusions and recommendations seek mechanisms which retain
 
as much of t~is independence as is consistent with effective operation of
 
the CGIAR 	and minimizes bureaucratic formalization as the solution.
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The only structural :,ssue arising is the need for more
 

effective participation in the affairs of the CGIAR by users and poten-


The provision for regional repretial beneficiaries of CGTAR research. 

In addition represen.sentation on the CGIAR cffers one opportunity. 


tation on TAC and Center Boards provide other opportunities. 
Finally,
 

forum activities recommended in this report are implemented, this
 if the 

mechanism can be used for increased participation. It is our judgment
 

these avenues are fully utilized, the desired objectives
that if all of 

would be achieved.
 

Conclusion. No basic changes should be made in the CGIAR's
 

structure, including the composition of its membership.
 

However, several changes in mechanisms employed within that
 

structure are needed and are addressed in subsequent sections.
 

Evaluation and Long-Range Planning
 

The CGIAR has relied cn TAC for advice on both the future
 

directions of the CGIAR and for evaluation of ongoing activities. To
 

date, TAC has dealt predominantly with proposed initiatives in 
a sequen

tial fashion, however, always within the context of the priorities as
 

stated in the TAC priorities paper. Evaluation of ongoing programs has
 
The basic
begun recently through the initiation of quinquennial reviews. 


issue iq whether these procedures are sufficient to maintain continuing
 

future needs and current activities in an integrated fashion
 ,'urveillanceof 

food needs.
within the broader context of 

If the conclusions of this review about the number and size
 

of centers are accepted, then in the future the ba].ance of CGIAR activ

ities will shift more toward maintenance of already approved activities.
 

Thus a mechanism which provides for a periodic overview of the family
 

cf CCIA\R centers, can identify new needs, monitor gaps and overlaps in
 

CGIAR activities, can establish fiscal requirements and availabilities,
 
and assign priorities within and between programs is very important.
 

to date, TAC has done a good job in its assigned
Our analysis is that, 

tasks and we see no reason why TAC cannot continue to provide similar
 

services to the CGIAR.
 

t nay, however, be appropriate to spell out in more detail 

the mechanis,is TAC might use to maintain an overview of the activities 

of the CCIAR family in the broader context of food research needs. 

"':hese mechanisns are: (1) review of proposed initiatives, (2) quin
review of indicative planstjuennLiIL reviews, (3) "stripe" analysis, (4) 

centers, (5) periodic priority reviews, (6) continuing interaction
of 

with center programs.
 

TAC should continue to play the major role in reviewing pro

posed initiatives. These would include completely new proposals that
 

could invlve establishing new research activities and reviews of new
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or large initiatives within existing center programs. All new or large
 
activities being proposed by centers, regardless of the source of funds,
 
should be reviewed by TAC regarding their appropriateness to the center
 
mandate, implications for administration, and implications for future
 
commitment of CGIAR resources.
 

The quinquennial reviews initiated this past year show much
 
promise. With experience it may be appropriate to sharpen the defini
tion of the purpose of the reviews. The reviews should be concerned with
 
three principal tasks: (1) to evaluate the scientific quality of current
 
programs, (2) to comment on the scope and balance of current programs,
 
and (3) to evaluate future plans including the explicit review of center
 
proposals to continue projects of long standing. Clearly, the onus
 
should be on centers to justify continuance. This latter function of
 
reviewing future plans is particularly important for TAC and the CGIAR.
 
The quinquennial reviews should be planned well in advance, giving the
 
TAC time to establish a high quality review committee which can be
 
briefed well !.n advance and allow centers time to carefully develop
 
their long-range future plans. The reviews should be analytic and prob
ing in their treatment of programs, particularly regarding the relative
 
distribution of efforts within center programs. A concise summary of
 
the report should be prepared for the CGIAR. To date, reviews have
 
tended to focus on current programs and generally have recommended more
 
of everything. In addition to these main areas of investigation, common
 
to all centers, specific questions for review could be posed by TAC, the
 
CGIAR, or individual donors.
 

TAC should continue periodic across-center analysis of par
ticular internal program components such as training, documentation,
 
cropping systems research, etc. These "stripe" analyses would be useful
 
to TAC and the CGIAR in maintaining an overview of the system and also
 
would provide a useful mechanism for centers to compare their different
 
program components and learn from each other. They are termed analyses
 
rather than reviews because we would not like to see them become mecha
nisms that encourage conformity.
 

In the next section, a longer term budget cycle is proposed
 
including two-year (biennial) budgets and an additional two-year indic
ative or perspective program plan. TAC's role would be to review the
 
indicative plans in the context of budget proposals, modify them if
 
necessary after discussion with the centers and recommend to the CGIAR
 
for approval the center's budgetary growth path. Each center would
 
develop its next biennial budget within that plan.
 

Using the above procedures, TAC in time could be in an excel
lent position to reassess the program of the CGIAR periodically (every
 
five years) and to recommend priorities for the future.
 

Finally, TAC needs to have members who are knowledgeable
 
about particular center programs. One possible approach TAC may want
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to consider would be if subsets of TAC members were specifically respon

sible for knowing about particular centers. If TAC member A were
 

assigned specific responsibilities for centers 1. 3 and 5; B for centers
 

1, 2 and 4; etc., then three members of TAC would be particularly famil

iar with three centers, but no two members would have common responsi

bilities for more than one center. TAC members could develop this
 

knowledge by attending in-house program development reviews and possibly
 

participating in quinquennial reviews.
 

The redefinition of TAC's role apparently implies an expanded
 
However, TAC is already involved in priorities,
set of responsibilities. 


quinquennial reviews, stripe analyst,,reviews of proposed initiatives,
 

and reviews of center budgets. With effective staff work from more
 

closely coordinated secretariats, we believe the task is manageable.
 

In addition to reviews undertaken by the TAC, there is need
 

for periodic review of the overall CGIAR program and of the mechanisms
 

and management of the CGIAR by the CGIAR itself. The current approach
 

of constituting a review committee within the CGIAR has merit. A simi

lar review should be conducted within three to five year intervals.
 

The review committee could have the option of commissioning a study
 

team or teams, if it saw the need. TAC's recommendations on future pro

gram priorities would be a major input into that review.
 

Conclusion. We conclude that TAC with an appropriate
 
redefinition of its role should provide the mechanism
 
for continuing review of ongoing programs in the con
text of changing broader needs. TAC should be asked
 
periodically (every five years) to produce an updated
 
broad program perspective for the CGIAR. This review
 
as a part of a quinquennial review of the CGIAR itself
 
would provide adequate mechanisms for long-range plan
ning and evaluation for the CGIAR and its family of
 
activities.
 

Mechanisms for Budget Planning and Development
 

The preceding section discussed the need for and proposed mech
anisms for long-range forward planning in conjuncticn with substantive
 
reviews of ongoing programs. There are also intermediate-term planning
 
issues related to budgetary forward planning for centers. These plans
 

have implications for total CGIAR financial commitments. At the moment,
 
financial arrangements are made mainly on an annual basis between donors
 
and centers. The basic issue is whether or not there is a need for 
better intermediate-range budget planning and development. 

! e are convinced that the annLEal budget process, in the ab
sence of regular, comparative formal consideration by the CGIAR of 
longer range plans of centers will constitute a critical problem in the 



99
 

future, particularly if resource shortfalls occur. The centers are
 
long-term research institutes that must in their internal operations
 
look further than one year ahead. Therefore, to assure greater resource
 
stability over a long period some mechanisms seem needed as far as
 
centers are concerned. Many centers and their boards have developed,
 
for their own planning purposes, longer range program plans using dif
ferent approaches and time horizons. However, analysis suggests that
 
the three-year projections now made by the centers lack reality. The
 
conclusion is reached by comparing both actual budget requests in
 
subsequent years with previous projections and by evaluating 1977 pro
gram and budget projections to 1980. Most of these are completely
 
static with only variable allowances for price increases included. It
 
would be in the centers' interest (as well as the CGIAR's) to have
 
longer range budgets. Discussions with centers suggest a receptiveness
 
to longer term budgets provided that they are used in the allocation
 
process. This would require that centers develop an improved capacity
 
to do long-range planning.
 

Discussions with donors also led to the conclusion that many
 
donors would prefer longer range plans even though some donors may not
 
be able to commit resources beyond one year. All donors would like,
 
for planning purposes, some longer range perspective of potential finan
cial demands of the CGIAR supported activities.
 

We have reviewed approaches to longer range budget planning
 
used by some other research institutions and find persuasive arguments
 
for considering at least two-year budgets, with indicative plans for
 
an additional two years. If centers were asked to use the concept of a
 
maximum desirable size (discussed in Chapter VII) as a beginning point,
 
realistic biennial budgets, plus additional two-year indicative plans,
 
could be developed.
 

Projections for the second two years would necessarily be
 
more genera], but could identify future staffing needs, proposed major
 
adjustments in programs, anticipated major capital needs, requirements
 
for equipment replacement and such other major changes as the expansion
 
of regional activities that the center contemplates.
 

Conclusion. Each center should be asked immediately to
 
define its desirable size and then to use that size in
 
developing a biennial budget and a further two-year
 
indicative plan. The biennial budget and the indicative
 
plan, after analysis by the secretariats and review by
 
TAC, in consultation with the centers, would serve two
 
purposes. First, it would constitute a formal budget
 
proposal to the CGIAR and, second, it would provide a
 
framework (budgetary growth path) within which the
 
centers' next biennial budget could be prepared. A
 
necessary component for such a plan would be an explicit
 
and reasonable system for centers to define and forecast
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price increases.l/
 

Some donors cannot commit funds beyond one year.
 

However, there is nothing inconsistent between
 

annual pledges and biennial budgets. If after some
 

experience with biennial budgets and two-year indic

ative plans they work well, then triennial budgets
 

might well be considered. If half of the centers
 

were budgeted each year it would equalize the work
 

load for TAC, the secretariats, the CGIAR, and the
 

centers, and would perhaps allow for more meaningful
 

interchanges at Centers' Week on past program per

formance and future plans.
 

Mechanisms for Budget Allocation Including the Distribution of Shortfalls
 

The particular character of the CGIAR creates two potential
 

problems that would not occur in a centralized or hierarchical, unitized
 

organization. These are: 1) the potential for between-year instability
 

in center support resulting from a large number of independent fund
 

sources, and 2) the absence of a formal decision-making mechanism to allo

cate resources among CGIAR activities. The latter issue becomes very
 

important if resource shortfalls occur.
 

The problem of between-year instability could occur even if
 

total resources available were sufficient to meet total budget requests,
 

if some centers were oversubscribed and others undersubscribed and if the
 

donor of last resort chose not to make up the difference. However, the
 

problem would become more serious if an overall shortfall did occur. For
 

long-term research institutions to have to depend on 20 or more donors
 

for resources pledged, on an annual basis, late in the previous year,
 

poses potentially serious problems of instability. This potential insta

bility results mainly from annual provision of funds by donors but the
 

centers' dependence on a multitude of independent donors also contributes
 

to the instability. That element, however, has additional potential
 
implications in periods of shortfall, whpn thp donor of last resort can

not cover the deficit. With complete retention of donor autonomy, some
 

centers could, when the columns are added up, suffer severe budget cut

backs on short notice, and thus be incapacitated. At the other extreme,
 

other centers might receive more support than they really require.
 

If the CCIiA is going to adopt longer range planning for centers,
 

it is reasonable that it adopt some minimal policy guidelines that would
 

give longer term stability to program funding.
 

1/ The definition and application of this system to deal with inflation
 

is an appropriate task for the CGIAR Secretariat.
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Conclusion. It is our conclusion that donor autonomy
 
with the following modifications be retained rather
 
than resorting to a pooling arrangement. Donors should
 
be encouraged to accept the following guidelines:
 
(1) that donors designate a portion of their contri
bution as flexible or unspecified funds; (2) that when
 
donors undertake support of a center they accept an obli
gaticn longer than one year; (3) that donors provide two
 
years' notice before discontinuing support of a center
 
or one of its activities; (4) that donors agree to
 
cooperate so that no center or activity is overfunded,
 
including supplementary requests; and (5) that the donor(s)
 
of last resort should fund a seriously underfunded center,
 
but if that situation persists for two or three years,
 
the future of the center should be reviewed by the CGIAR.
 

The second problem relating to resource allocation stems directly
 
from the consultative nature of the CGIAR composed of many autonomous
 
donors. The problem is that no mechanism for making collective budget
 
decisions exists. Given that we have recommended that the character of
 
the CGIAR be retained with modification, a binding mechanism for decision
 
making is not recommended. However, it is clear that some mechanism for
 
collective advice should be available in the event shortfalls occur.
 

A standby committee of the CGIAR should be authorized to give
 
such advice. The committee is proposed as "standby" because it is our
 
judgment that if growth paths are well defined within the limits of poten
tial resource availability, and if the guidelines on donor behavior
 
suggested previously are adopted, the likelihood of annual shortfalls will
 
be minimized. In the event a shortfall is likely, the committee should be
 
called on to recommend a course of action to the CGIAR. The following
 
guidelines could be followed: in the event of a shortfall the lowest
 
priority should be given to capital requests of mature centers that can be
 
deferred; requests for additional funds for new program proposals at
 
mature centers; and significant additions to original plans at maturing
 
centers. If the reductions implied by these guidelines are not sufficient
 
to cover the shortfall, the committee should review center budgets and
 
make recommendations for adjustments, recognizing the stage of develop
ment at maturing centers and the need to maintain ongoing activities of
 
all CGIAR activities. To the extent that donors, in addition to the donor
 
of last resort, designate portions of their funds as flexible, the advice
 
of the standby committee could be used in the allocation of these flexible
 
funds.
 

It is appropriate for donor representatives to be involved in
 
the process of budget reduction. Further, increased participation of
 
donors in the direct affairs of the CGIAR would be useful to sustain
 
donor commitment. The alternative would be for TAC to be the primary bud
get advisor. Because of the expanded role assigned to TAC, the additional
 
work load would be difficult to handle. More important, TAC's main role
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should be forward program planning and program evaluation. Further, it
 
is our judgment that to mix the roles of scientific advisor and fiscal
 
decision maker is not necessarily desirable. TAC and the two secretar
iats would provide invaluable analysis and input to the committee. In
 
the following section a mechanism for this is proposed.
 

The existence of a committee of this sort would also provide
 
a possible mechanism for the CGIAR, or the chairman of the CGIAR, to
 
use if other pressing policy issues arise.
 

Conclusion. A standby committee of the CGIAR should
 
be established to consider and give advice on center
 
budget requests in the event of a serious shortfall.
 
Its membership should include the chairman of TAC and
 
the Executive Secretary, as well as other members that
 
the CGIAR might designate. Having the chairman of
 
TAC on the committee is a mechanism to get a TAC input
 
without formally involving TAC in short-term fiscal
 
issues. The committee could also be called on for
 
advice on such other policy issues as deemed important
 

by the CGIAR.
 

Once the allocative decisions are made on the basis of donor
 
allocations with advice from the committee, TAC and the CGIAR Secretar
iat, the allocation of budget shortfalls within each center or other
 
CGIAR activity should be the responsibility of the board of trustees
 
and the director-general.
 

Technical and Management Needs
 

In this section two topics are discussed. These are: (1) the
 
staffing and budgetary analysis requirements of the CGIAR and TAC, and
 
(2) the problem of cash flows.
 

Despite the preceding conclusions that the informal nature of
 
the CGIAR be preserved, there are administrative and analytic functions
 
that must be performed. Currently, these functions are provided by two
 
separate secretariats -- the TAC Secretariat attached to FAO and the
 
CGIAR Secretariat provided by the World Bank. Increasingly, donors are
 
requesting integrated program and fiscal analysis both of current budget
 
requests and of longer term financial needs. The Integrative Reports
 
and center commentaries are useful dccuments as far as fiscal and bud
getary matters are concerned. Similarly, the TAC minutes and the TAC
 
chairman's reports to the CGIAR are useful inputs as far as program
 
content is concerned. Both suffer from the deficiency of focusing on
 
only a part of the total picture which encompasses both program and
 
fisca.l issues.
 

When the two secretarla-s were initially established, it was
 
to draw upon the technical and professional skills of the two organiza
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tions concerned (FAO and IBRD), despite obvious inconveniences of
 
having separate staffs.
 

Implementation of the recommendations of this report will
 
require closer coordination between the two secretariats and a functional
 
integration of some of their work. This closer cooperation is essential
 
if the two secretariats are to serve the Group effectively, and the situ
ation should be watched carefully to ensure that it takes place.
 

The TAC and CGIAR secretariats exist to serve the needs of
 
the CGIAR and its agencies. Their independence and integrity are criti
cal in assuring donors of effective use of their funds. It must be clear
ly recognized that the secretariats exist to serve the Group and that they
 
report to the Group through their respective chairmen. To fulfill all
 
their functions, including reviews, the secretariats must be adequately
 
funded and staffed. It is in the Group's interest to assure that the
 
funding and staffing requirements of the secretariats are adequately met
 
Therefore, an annual report of the proposed budget and staffing for the
 
secretariats, accompanied by a statement from the co-sponsors about their
 
capacity to support the secretariats is needed. In the event the co
sponsors cannot fund the full needs of the secretariats, donors should be
 
prepared to make the necessary funds available.
 

Given the urgency of this issue, the co-sponsors should report
 
at the meeting of the CGIAR in October 1976, as to whether they foresee
 
difficulty in meeting these obligations.
 

Conclusion. The effective review of current (biennial)
 
program and budget proposals of centers and related ac
tivities requires integrated fiscal and program analysis,
 
particularly as it relates to significant changes and
 
trends in budget proposals. This will require coordinated
 
inputs from TAC and its Secretariat and the CGIAR Secre
tariat. The Group should ensure the functional integra
tion of the secretariats and their adequate support.
 
It must also be agreed that the secretariats report to the
 
Group through their respective chairmen.
 

The final management issue discussed is that of short-term
 
funding difficulties. Multiple sources of funding and varying fiscal
 
years are creating very serious short run cash flow problems for some
 
centers. The cash flow problem primarily results because some donors
 
provide funds late in the fiscal year causing early year cash flow prob
lems for some centers. The most obvious and easiest solution is for
 
donors to make their contributions earlier. Failing this, better infor
mation about when funds will actually be provided would also help. The
 
CGIAR Secretariat could make this information available to the donors or
 
centers. If this is not sufficient, an option to seriously explore Is
 
asking the World Bank (IBRD) to hayidle it, perhaps by rotating its
 
residual contribution among cash short centers prior to final. allocation.
 
In our judgment, independently expanding working capital at: each center
 
or creating a separate fund to meet cash flow problems are both ineffi

cient and unnecessarily complicated.
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Conclusion. The cash flow problem is serious and needs
 
attention. The easiest solution wuuld be for donors to
 
provide their funds early in the fiscal year. Failing
 
this, alternative solutions need to be sought.
 



Addendum to Staff Paper No. 2
 

Summary of Responses From CGIAR Members to Staff Paper No. 2
 

1. What is your perception of the purposes, objectives, and scope of
 
the CGIAR and its activities? What should be its scope in the
 
future?
 

Most agree the CGIAR should focus on activities (for most
 

research) to enhance production of major food crops in food
 

deficit countries. A few believe that non-food crops should be
 

included as parts of farming systems. The major issue is what, 

within this general scope, to concentrate on given the limited
 

resources of the CGIAR. The CGIAR must constantly keep in
 

mind that national programs use the research it supports.
 

2. Should the CGIAR limit its activities to the International Centers,

or embrace other international agricultural research programs as
 
well? 
 Should the CGIAR endorse certain activities that it does not
 
finance?
 

There is 
a wide range of opinion on the question. A few belZ&-,ve
 

the CGIAR should limit itself to "global comnodity centers"; some
 

favor primary emphasis on "centers"- some favor centers plus 

alternative support of any kind of unique research efforts plus
 

the CGIAR as a forum for discussion and exchange of information 

about broader research issues; and a few favor the CGIAR as a 

forum for identifying global and regional research needs, as well 

as, coordinating them. Most feel that the CGIAR should not endorse
 

what it does not fund, but could encourage important activities. 



ANNEX 1
 

Staff Paper No. 2
 

QUESTIONS FOR CGIAR MEMBERS
 

The Consultative Group on International Agricultural Research
 
has been inoperation now for just five years. During that time its
 
activities -- including but not limited to the international Centers
 
that it supports -- have grown rapidly. Inaddition, the composition

of the CGIAR has changed. The number of participating members has
 
increased, and many of the original representatives have been replaced

by other people.
 

Many of the materials needed for the present review of the
 
CGIAR can be gleaned from existing documents. But documents do not tell
 
the whole story. We need, inaddition, to know how those closest to the
 
CGIAR perceive the organization, its problems, and the respective roles
 
of its components. Consequently, the Study Team needs the benefit of
 
your knowledge, experience, and insights.
 

Inorder to help make sure we do not miss important points we
 
have framed this set of questions for discussion. They refer to, but do
 
not completely cover, four topics:
 

I. Objectives and Scope of the CGIAR
 
II. Operational Procedures
 

III. Interrelationships with Other Agencies

IV. Funding and Financial Allocation Problems.
 

Inaddition to helping us with these questions, we urge you to
 
raise any others you believe merit attention.
 

The questions posed inthe original staff paper are reproduced

below prior to each summary response.
 

Following these are excerpts from (AGR 71/3) Annex III giving

CGIAR Objectives and Supporting services.
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3. What is your perception of the longevity and performance of
 
1) the CGIAR? 2) individual centers?
 

Most agree that the CGIAR will be needed "for the foreseeable
 

future." Some believe centers should have a definite life 

3pan, others do not. Most agree that programs within centers 

should have a definite life span with the obligation on the 

program to justify its existence beyond that point. 

4. The Terms of Reference for the CGIAR and for its Technical Advisory
 
Committee (TAC) are attached. Do they reflect your views of the
 
current roles of the CGIAR and of the TAC? Their future roles?
 

All feel the Terms of Reference of the CGIAR are acceptable as 

they stand. They are sufficiently broad to embrace almost 

anything the CGIAR wishes to undertake. The Terms of Reference 

for 	TAC also seem appropriate though there is some question
 

whether the operational mechanisms of TAC are as clearly spelled 

out as they might be. A few feel that within the terms of 

reference more attention should be devoted to the needs of 

national programs and their relation to the CGIAR.
 

5. 	Do you feel that you receive sufficient information and/or justifi
cation of current and proposed CGIAR activities to allow your country
 
or organization to make rational decisions? Would biennial or
 
triennial budget requests cause you any problems?
 

All feel that the written information received is sufficient
 

for decision making; most say this information is supplemented
 

by people in their own organizations. A few think the material
 

should be better edited and more efficiently distributed. Sww 

would prefer greater interaction between their national 
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5. (Continued) 

scientists and center personnel as a mechanism of improving
 

information flows and scientific interaction. 

The concept of going to biennial or triennial budgeting is 

supported by almost all respondents. Most say that biennial 

budget pledges would present no organizationalor legislative 

problems. Fewer would be able to commit for three years in 

advance. 

6. What is your view of the scope and utility of the centers'
 
annual Program and Budget Reviews and of the annual Integrative
 
Papers prepared by the CGIAR Secretariat?
 

Annual center Program and Budget Reviews are viewed by most
 

as adequate and useful. Few suggest the need for further
 

information. The Integrative Report gets very good marks. 

A few suggest that it should be more concise and include a 

narrative summary of major research accomplishments across 

the CGIAR family but most agree it's about right as it is. 

7. To what extent is it important that decisions about programs, or
 
relative emphasis accorded to different programs be made by
 
centers and their boards? How should decisions regarding programs
 
that involve two or more centers be made?
 

All agree that centers and their boards should make the final 

decisions on matters within a center's mandate. The role of
 

boards will become critical if resource limitations occur. 

Therefore, it is essential that no efforts be spared to make 
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7. (Continued)
 

sure boards are of high quality. On matters of inter-center 

relationships, all would prefer centers to work out the 

matters to their mutual satisfaction. If it cannot be 

settled between centers, most feel TAC should attemt to 

solve the problem. The CGIAR would have to be the final 

arbiter in the cases of serious dispute. 

8. Please comment on the following questions, regarding the
 
relationships of centers to the CGIAR and TAC:
 

a) What role should the TAC quinquennial review play

relative to (a)center internal planning and evaluation?
 
(b)CGIAR funding decisions?
 

b) What role, ifany, should TAC and the CGIAR play regarding

activities outside of the core program founded as special

projects, or contracted with client countries?
 

c) Should individual centers be able, without external
 
involvement, to seek additional funds from CGIAR DONORS
 
or from others?
 

(a) Most express the view that the quinquennial review ought 

to be useful to centers and the CGIAR in planning, 

evaluation and budget matters but that it is too early to 

judge the exact usefulness. Most are not sure how the 

various quinquennial reviews can be integrated to give 

an overeview of the family 

(b) Special projects are a particularlysensitive issue. Not 

an insignificant number of donors react negatively to them. 

Some other donors see them as a mechanism to enhance overall 
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8. (Continued)
 

funding for centers. Most everyone agrees that full 

disclosure of the substance and magnitude of ongoing 

and proposed special projects, should be fully integrated 

into the annual Program and Budget Review at Centers' 

Week. 

() Opinion on the opportunity of a center to seek additional 

funds outside the CGIAR is sharply divided. A majority 

interviewed respond very negatively because it could 

create problems of development for a center within its 

progrcan and damage trust. Some respond positively, 

provided the CGIAR is fully informed. A few give an 

unqualified yes. 

9. Please give your view on the current and future roles of the
 

following components in the system:
 

a) donors as individual entities
 

b) the Consultative Group on International Agricultural Research
 

c) the co-sponsors (FAO, UNDP, IBRD)
 

d) the CGIAR Secretariat
 

e) the Technical Advisory Committee (TAC)
 

f) the TAC Secretariat
 

g) the centers' boards of trustees
 

h) the directors-general of centers
 

i) center staffs
 

(a) See answer to Question 13. 
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9. 	(Continued)
 

(b) 	 Moot responses about the role of the CGIAR are similar 

to the answers to Questions 1 and 2 which reflect a wide 

range of opinion. Two additional issues were raised
 

here 	by a number of donors. The first relates to what 

role 	the users or potential beneficiaries of the research
 

should have in the CGIAR. The second relates to the issue 

of the capacity of the CGIAR to make allocative decisions. 

() Most people are confused about what the role of the 

co-sponsors is or ought to be. Some see them as a
 

necessary element, because they represent three members 

of the U.N. family. 

(d) Views on the role of the CGIAR Secretariat are sharply 

divided. Some donors see the current role of the CGIAR 

Secretariatas an intermediary for information exchange 

between donors and centers as sufficient and that any 

expansion of that role could lead to centralizationand 

bureaucratization which are greatly feared. Other donors 

agree that the role of the CGIAR Secretariat should be 

expanded, and its scientific capacity strengthened. 

Almost all agree that the Secretariat should not assume 

a decision making or management function in the CGIAR. 



9. 	(Continued)
 

(e) All agree on the need for some scientific advice for 

the CGIAR. TAC provides such a mechanism. Most think 

that in the future TAC will devote more time to the 

review and evaluation of existing activities rather 

than to the review of new initiatives. Most see an 

important role for TAC in keeping the larger 

perspective in sight. They are not certain that, 

as currently structured, TAC has sufficient time or 

staff input to do that job in addition to other 

activities.
 

(f) The TAC Secretariat is viewed as useful. Its role is 

dependent on what TAC does. Quite a number of donors 

feel that the question of combining the TAC Secretariat 

and the CGIAR Secretariatshould be explored. Some 

others feel they should be separate. 

(g) 	See answer to Question 7 above. 

(h) 	 Center directors should play a strong role and be free 

to direct. If they do not perform, boards should take
 

appropriate action. There is no suggestion for any
 

change in the role of directors.
 

(i) 	 Only a few coninented at all. Most comments were concerned 

with the mechanisms for advertisement for and selection of 

center staff. 
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10. 	 How should CGIAR activities interface with the totality of
 
international agricultural research, supported by or conducted
 
incountries which are members of the CGIAR, to benefit
 
developing countries?
 

There is a wide diversity of opinion, as there was in response 

to Question 2. Those who feel that the CGIAR should restrict 

itself to center-type research are not concerned about 

interfaces. "The CGIAR should have no ambitions for total 

responsibility." Their concern is that the CGIAR keep itsel 

informed about what others are doing. Those who support a 

forum role see the CGIAR as a minimum, providing members with 

the opportunity to exchange information about their activities 

outside the CGIAR. A few would see the CGIAR play a 

coozi'iiating role, and therefore, take a lead in dealing 

with interfaces. One donor thinks there should be special 

TAC situation papers by region and/or TAC compendiums on 

ongoing research. 

11. 	 How should the CGIAR relate to such other international programs

as the Consultative Group on Food Production and Investment
 
(CGFPI); the International Fertilizer Development Center (IFDC);

the International Food Policy Research Institute (IFPRI); or the
 
International Soybean Program (INTSOY)?
 

Most 	felt we had mixed apples and oranges in this question.
 

Most 	view the CGFPI as a different type of organization from
 

the other listed. Regarding the CGFPI, most express uncertainty 

because it is not yet clear as to what CGFPI's role will be. 

Regarding the other types of activities, the CGIAR should keep 

itself informed about their activities. 
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12. 	 How would you feel about some form of pooling of resources
 
distribution among CGIAR activities? Would this create legal,
 
management, or other problems?
 

This question elicited more strongly held views than any other 

one. A majority of donors interviewed strongly opposed 

pooling, citing legal, legislative, and conceptual difficulties. 

On the other extreme, a few donors favor pooling. Many would 

consider partialpooling if others did so. 

13. 	 To what extent is it either advisable or imperative that
 
individual donors have the right to assign their funds
 
bilaterally to centers, programs, and projects of their choice?
 

Again similar to the response to Question 12, a malority of
 

donors feel the right to assign funds to centers of their
 

choice is imperative. A great many more believe it is
 

strongly desirable to be able to support specific program
 

components. Most, however, agree that the CGIAR will need 

flexibility particularly if aggregate resources become 

limited. 

14. 	 Does your country or organization allocate money to international
 
agricultural research through mechanisms other than the CGIAR?
 
If so, how are allocative decisions among such activities made?
 

Most 	donors bilaterally allocate money that does in many 

instances support agriculturalresearch. In most cases, 

these allocations are not competitive with CGIAR contributions. 

Mechanisms for allocative decision making vary greatly. 
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15. 	 One of the issues that led to this review is the possibility

of available resources (money) falling short of center budget

requests. What criteria and mechanisms could be used to make

allocative choices? Who should participate in the process?

Who should have the final decision?
 

Most 	agree this is a critical question. Most agree that
 

there currently is no mechanism in the CGIAR to deal with
 

the question. Many think that there cannot be or should 

not be a mechanism. The final decision, after advice and 

counsel, should be that of the sum of individual donor 

decisions. Many would have TAC involved, but the mode of
 

involvement and criteria to be used are not specified.
 

Less 	than a majority favor the CGIAR as an entity making
 

the final decision but do not know how such a process
 

could be structured. Most donors recognize that if 

resources become short, the "let donors decide" mechanism
 

could produce severe shortfalls at some less popular
 

centers and instability for all. But most are reluctant
 

to yieid on total donor independence.
 

16. 	What isyour view about adding additional centers or programs

to the system in the next five years, other than the ones
 
already approved? How about adding new programs at existing

centers?
 

Most 	donors believe there should be a moratorium on
 

establishing new centers for three to five years. 
The 

remainder would not be categoricalbut would "favor a 

preswmption against" new centers unless they appear to 

be really exciting. A cautious approach to adding new 



16. 	 (Continued)
 

prohibition for many donors although some would apply a 

"no new program rule" as with new centers. 

17. 	 Should any limit be set on the rate of growth of CGIAR funded
 
activities as a whole?
 

Most 	would agree that no formal nonquantitative limit 

should be placed on budget growth. However, everyone 

agrees that the rate of budgetary growth of the CGIAR over 

the 	past five years cannot continue. Most favor a period 

of consolidation and budget growth stabilizution. One way 

to better deal with growth would be to move to multi-year 

budgeting and longer range planning. 

18. 	 What other issues should the Review Committee be studying?
 

Other issues:
 

(a) Many do not want the CGIAR to become bureaucratic and
 

rigid. Informality is its strength.
 

(b) 	There should be a better mechanism for long-range planning.
 

(c) A number expressed the need to pay more attention to
 

leadership development and training.
 

(d) 	A number requested a better definition of outreach.
 

(e) 	A number said more attention should be paid to training.
 

(f) 	 Some expressed concern about the lack of specificity in 

centers concerning their target groups. 

(g) 	 More should be done to clarify the contributions made by 

internationalactivities and to publish this information. 
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CONSULTATIVE GROUP ON INTERNATIONAL AGRICULTURAL RESEARCH*
 

First Meeting
 
May 19, 1971
 

Washington, D. C.
 

A. 	Objectives
 

1. The main objectives of the Consultative Group (assisted as
 
necessary by its Technical Advisory Committee (TAC) described in Part C
 
below) are:
 

(i) 	 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; Y_
 

(ii) to attempt to ensure maximum complementarity of
 
international and regional efforts with national
 
efforts in financing and undertaking agricultural
 
research in the future and to encourage full ex
change 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 considers of high 
priority, and to consider the provision of 
finance for those activities, Y 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 needs, and to achieve economy
 
of effort; and
 

l_] 	 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.
 

Final decisions on funding remain a responsibility of each member in
 

connecticn with specific proposals.
 

* 	 Excerpts from (AGR 71/3) Annex III. 

2 
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(v) 	 to suggest feasibility studies of specific proposals
 
to reach mutual agreement on how these studies should
 
be undertaken and financed, and to exchange informa
tion on the results.
 

C. Supporting Services
 

Technical Advisory Committee
 

7. A small Technical Advisory Committee (TAC) will be created by

the Consultative Group, composed of distinguished international experts

from developed and developing countries, nominated by the co-sponsors and
 
appointed by the Group. Appointments will be for three years* except

that in the case of the first appointees (other than the chairman) four,
 
similarly selected, will have two-year appointments. The TAC will report
 
to the Consultative Group.
 

8. TAC will, acting either upon reference from the Consultative
 
Group or on its own initiative:
 

i) 	 advise the Consultative Group on the main gaps and
 
priorities inagricultural research related to the
 
problems of the developing countries, both inthe
 
technical and socio-economic fields, based on a
 
continuing review of existing national,, regional

and international research activities;
 

(ii) recommend to the Consultative Group feasibility
 
studies designed to explore in depth how best to
 
organize and conduct agricultural research on
 
priority problems, particularly those calling
 
for international or regional effort;
 

(iii) 	 examine the results of these or other feasibility
 
studies and present its views and recommendations
 
for action for the guidance of the Consultative
 
Group;
 

(iv) advise the Consultative Group on the effectiveness
 
of specific existing international research
 
programs; and
 

(v) 	in other ways encourage the creation of an inter
national network of research institutions and the
 
effective interchange of information among them.
 

These terms of reference may be amended from time to time by the
 
Consul tative Group.
 

* 	 Later itwas decided that TAC members would serve for two years and 
be eligible for a second two-year term. 



Staff Paper No. 3
 

QUESTIONS FOR CENTERS AND THEIR BOARDS
 

From our consultations to date, the major impulses leading to
 
the present review appear to be the following:
 

1. A concern about the recent rapid rate of growth of
 
center budgets and uncertainty about whether donors
 
will be willing to continue to fully meet those
 
budget requests.
 

2. 	The question of how choices that could bring prograw5
 
and financial support into balance are to be made, if
 
financial needs cannot be met in full.
 

3. A concern that as the number of centers and the size of
 
the CGIAR grows it becomes more difficult for donors to
 
consider all budget requests in perspective.
 

4. A concern about whether the system as a whole, as it
 
now is,meets the commodity research needs it should and
 
whether its comparative attention to different com
modities is reasonable.
 

5. Misgivings that the rapid growth of outreach programs,
 
especially financed as special projects, and therefore,
 
not subject to overall review procedures, may be throwing
 
the 	overall program out of balance.
 

Along with those concerns, there is widespread agreement that any

changes proposed in response to these concerns should retain the operating
 
autonomy of each center as completely as possible; and CGIAR donor member
 
freedom to choose what specific parts of the program they support financially.
 

Faced with those concerns and constraints, the task of the Study
 
Team, as we see it, is to explore the options open to the centers and the
 
CGIAR. We see those options as lying at different points along two different
 
continua. One of those continua represents different assumptions with
 
respect to fund availability; it ranges from an assumption of the current
 
level of funding ($70 million) per year for the years 1977-32, at one extreme,
 
to almost unlimited fund availability to finance centers with continuously
 
increasing programs, at the other.
 

The other continuum has to do with who makes major allocative
 
decisions. It ranges from having nearly all such decisions made by indi
vidual centers, at one extreme, to having a large number of such decisions
 
made by some agency of the CGIAR, at the other.
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The situation is represented graphically by the drawing reproduced
 
below. If fund availability isunlimited, then it may be acceptable for
 
most allocative choices to be made by the centers, and this situation would
 
be represented by some point in the vicinity of A on the drawing. However,
 
if available funds are to be limited, increasing the burden of allocating
 
them among centers and increasing the pressures for efficiency in the use of
 
funds, a solution somewhere in the vicinity of B on the drawing may seem to
 
be indicated.
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As the Study Team sees its task, it is either to recommend a
 
particular set of internally compatible propositions corresponding to a
 
particular point, for example, as C, C', or C" or to suggest options con
sistent with some particular level of fund avaiTability, such as D D',
 
E E', and F F'.
 

At this stage inour task, we are interested in collecting as
 
much information and expert opinion as we can that bears on the problem.

To that end, we are submitting a set of questions for discussion under
 
five headings:
 

I. The Central Purpose of Centers
 

II. Allocative Issues
 

III. 	 Interfaces or Relationships with National Programs, and
 
with International or Developed Country Research Programs
 

IV. Problems Regarding Resource Limitation
 

V. Issues of Management.
 

Some of these questions address the issue of what the centers
 
should be trying to do and with what magnitude. Others address the capac
ities of centers for allocative decision making.
 

The list of questions is not exhaustive and we welcome having

other relevant topics brought into our discussions.
 

The questions posed in the original staff paper are reproduced
 
below prior to each summary response.
 



Addendum Summary of Responses to Staff Paper No. 3
 

The following are the Study Team's brief summaries of center
 
and center board chairmen responses to Staff Paper No. 3. Their brevity
 
does not imply that much more was not said. We do not claim that the
 
summary is necessarily complete but we developed it so that the Review
 
Committee might have some flavor of the response.
 

I. The Central Purposes of Centers
 

1. What is your perception of the central purpose of your center?
 

To contribute to increasingfood production, primarily 

through commodity focused crop improvement research, 

except at ILCA where the research is more oriented to 

socioeconomic systems of livestock rearing, and ILRAD, 

where it is concentrated on animal diseases. 

2. Should the following components of a center's program be
 
viewed as equally important? If not, which should be a
 
center's primary task or tasks and which should be
 
considered of lesser priority?
 

(a) Conducting applied research and technology development.
 

(b) Conducting or contracting for fundamental or basic
 
research.
 

(c) Helping increase the capacity of national research
 
programs.
 

(d) Helping accelerate the adoption of improved technologies
 
in individual countries.
 

(e) Training activities of various types.
 

Research -- usually applied research and technology 

development but not excluding basic research if it is 

essential to its program -- is seen as a center's most 
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2. 	(Continued)
 

important function. Training -- partially 

in order to create component collaborators -- is
 

rated second in most places. Developing national 

research programs is more a by-product than a 

primary objective, except in some of the special
 

projects. Efforts to accelerate adoption of
 

technologies in individual countries are ranked 

lowest as a center responsibility, except possibly
 

for 	CIMYT. 

3. 	Would your replies to the foregoing questions be conditioned
 
by such factors as the stage of development of a center, or
 
the stage of development of national programs, 
or the state

of scientific knowledge and available technologies regarding

commodities with which the center deals? 
 Should any other
 
factors be taken into account?
 

Judgments about the degree to which a center's
 

stage of development should affect the priorities
 

vary widely among centers, but in general they are
 

not 	considered controlling except at ILCA and ILRAD.
 

4. 
Does it seem to you that changes in national total production,
 
or in national average yields of a crop that a center is

researching, are legitimate measures of the success or
 
failure of that research program?
 

CIMYT is the only center to state, without quali

fication, that what happens to national crop yields 

is a measure of a center's success or failure (with 

Sprague dissenting). Other centers hold that too many 

factors, other than available technologies, are involved 

to make national yields a measure of a center's succeso. 
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5. Do you anticipate that future center accomplishments will
 
be more of the "major breakthrough" variety or of the
 
"cumulative, incremental" variety?
 

Centers view advances as coming, for the most part, 

through incremental improvements, and with increasing 

emphasis on yield stability rather than on maximum 

yields. At the same time, they anticipate that there 

will be breakthroughs from time to time, citing such 

indications regarding triticale, cassava, cold and 

heat tolerant potatoes, and perhaps maize. If ILRAD 

is successful it will be a breakthrough by definition.
 

6. Under what circumstances should a center engage in,or contract
 

for, projects of fundamental or basic research?
 

In general, centers favor contracting for basic
 

research only when (a) it is essential to perform

ing a center's applied tasks and (b) the center 

does not have the personnel and/or equipment to do
 

it. CIP goes further and prefers to contract 

research rather than enlarge the CIP staff.
 

7. 	Should the decisions that a center makes about the kind of
 
technologies to be developed be conditioned by whether those
 
can be applied by individual farm operators, on the one hand,
 
or by governments, associations of farmers, agri-business
 
firms, on the other?
 

The 	centers should concentrate primarily on technologies 

to be applied by farmers. Larger scale infrastructures
 

may be needed to provide farmers with inputs and to
 

process output but these are not the responsibility of
 

centers.
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8. How should a center deal with the current widespread concern
 
about the relevance of farm technologies to the needs of
 
operators of small farms?
 

Centers should be concerned about appropriatenessof 

technology for small farms but should not develop 

inefficient technologies just to accommodate small 

farmers. Most of their technologies are scale neutral. 

but small farmers are especially vulnerable to weak 

national infrastructures;however these are not the 

responsibility of the centers. 

9. Should a center continue indefinitely or are there some limits
 

to its life?
 

Centers should have definite finite objectives that
 

are periodically reviewed but not within too short a 

time period. There will be a permanent need for the 

GEU* type of activity. Further, each major commodity 

will continue having new and different problems.
 

Genetic Improvement and Utilization
 

Allocative Issues
 

10. 	 How should a center decide how much of its core budget to 

devote to: 

-- various types of research activities? 

various types of training at the center? 

developing interaction among scientists of different 
countries (conferences, seminars, cooperative

projects-publications, etc.)?
 

The 	allocation of a core budget among major activities
 

should be made by staff discussion, director's input, 
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10. 	 (Continued)
 

and the action of the trustees' program committee. 

These allocations need to keep changing. CIAT 

suggests that division between (a) research and 

(b) measures to transfer technology to countries, 

including training, should be roughly 2/3 and 1/3. 

11. 	 What are the arguments for and against the practice of
 
special projects being financed outside of a center's core
 
budget?
 

Special projects are useful to:
 

a) provide a center with some involvement in
 

problems of single countries;
 

b) tap resources of some donors who cannot fund
 

internationalactivities without some form 

of specific identification; 

c) 	 allow some strengthening of individual activ

ities;
 

d) 	 thus give some flexibility to a center's 

program. 

But they should not be accepted, except when clearly 

within a center's main task. Too many of them can involve 

too much administrative burden and unduly slow a program. 

ILCA 	does not favor special projects at all.
 

12. 	 Would it be advisable for some limit to be set on the number
 
and/or size of such special projects, or on the total budget
 
value of such projects in proportion to the size of the
 
center's core program?
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12. 	 (Continued)
 

$etting a limit on number and size of special projects 

is generally acceptable. ILCA suggested 30% of core 

budget. CIP suggested 60% on-campus and 40% off. 

IITA sets no limit, but the CGIAR could resolve the 

question if the situation gets out of hand. 

II 	 Interfaces or Relationships with National Programs, and with
 
International or Developed Country Research Programs
 

13. Should a center's involvement with national research and
 
production programs be limited to that needed for the
 
success of the center's own applied research and technology
 
development or should it go beyond what the center needs
 
and include helping individual country research programs?
 

In general, there is a strong consensus that involve

ment 	in national programs should be limited to provide
 

field testing and guide a center's own research with 

two strong exceptions. CIMYT feels they must go 

further to help develop national research programs. 

ILCA 	 because of its organizationfeels that the only 

way it can accomplish its objective is by building 

capacity in the national programs through which it 

must 	work. 

14. 	 How could a center most effectively help to strength national
 

research programs?
 

Centers can help to build national capacity through 

training in research methods, professional interchange 

among 	LDC scientists and center personnel, and collabo

rative research. Some centers would go further, e.g., 
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14. (Continued)
 

by providing for information and documentation 

exchange. In general, the building of collegiate 

relationshipsand a network of competent scientists 

is viewed as high priority.
 

15. What guidelines should be used indetermining the types and 
amount of center involvement indeveloping operational links 
with research programs of other international agencies 
and/or with research programs indeveloped countries? 

Interchange with other international and DC research 

is not seen as a general problem. Most centers feel 

they have adequate access through existing means to 

exchange information. But some feel a need to intensify 

this exchange to prevent duplication of effort. 

16. Considering that increasing production involves many factors
 
in addition to available technology, is a center competent
 
to advise or participate in designing or operating national
 
production programs?
 

Opinion about how much centers should involve them

selves in national production programs varies widely.
 

All agree that they should not be involved in operating
 

them. A majority agree that giving advice when asked
 

may be appropriate. Fewer agree that a center legiti

mately can participate in designing programs. Two
 

centers indicate they should not be involved at all 

(CIAT and IRRI). 
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17. 	 Which of the following types of specific center involvement 
in national production programs seem to you to be appropriate? 

-- training production specialists at the center's 

headquarters. 

-- home country training of production specialists. 

-- center personnel stationed in a country to assist a 
production program. 

--	 a center employee taking administrative leadership 
of a production program. 

All centers agree that training of production specialists
 

at headquarters is appropriate. Five centers agree that 

in-country training of production specialists is appro

priate in conjunction with center field research programs. 

Four 	centers agree that center personnel stationed in
 

countries may assist as a by-product of their research
 

responsibility. Four others definitely say no. All
 

centers oppose center employees taking administrative
 

leadership of a production program. 

IV. Problems Regarding Resource Limitations
 

18. 	 Do you feel it would be advisable to consider setting an
 
upper limit to the size of individual center core program
 
budgets.
 

There is agreement that some limit on the uiZe of centers 

is desirable. Most would agree that it should be in the
 

number of senior scientists rather than budlet. Two
 

centers propose the development of five year plans
 

within which centers would have to live (CP,ILCA).
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19. 	 If such limits were to be set, what criteria should be
 
used 	 to establish them? 

In addition to comments in Question 28, most centers
 

propose specific numbers of senior scientists. These
 

range from 25 (ILRAD) to 60 (IITA). Additional criteria
 

suggested by some centers were:
 

1) Size of physical facilities
 

2) Administrative simplicity
 

3) Required levels of support staff and research
 

support. Three centers gave importance to the 

priority of their research on a global basis 

(IRRI, ILRAD, ILCA). 

20. 	How much, if any, attention should be given to the demon
stration effect of centers as a guide for plannino thp

size, scope, physical plant, and modus operandi of centers?
 

The question refers to three possible types of demon

stration effect: (a)the physical plant size; (b)the
 

method of research approach and (c) the mode of center 

operation. 

Effective use of interdisciplinaryresearch approaches and 

mechanisms for organizing and operating research teams 

are two areas in which the demonstration effect of 

centers is important. Only two centers see the size and 

character of the physical plant as being important to 

the demonstration. The other six see it as an 

unimportant issue. 



-10-


V. Issues of Management
 

21. 	 Is maintaininq the professional vitality of center scientists
 
a problem? If so, what steps are now taken or might be taken
 
to alleviate it?
 

Maintaining professional vitality has not become a
 

problem at any center. Having many visiting scientists
 

and a 	number of post-doctoral fellows, in addition to the 

challenge of the job, contributes both information and 

enthusiasm. However, it becomes increasingly difficult 

for center scientists in some fields, e.g., agricultural 

economics, to reintegrate themselves into the professions
 

in developed countries. The general problem may already 

be emerging with outposted staff. 

22. 	 What is the process within your center for making up the
 

annual budget request?
 

The annual budgeting procedure is quite similar in 

most or all centers. Budget proposals are made by 

program leaders, reviewed and adjusted by the director

general, reviewed and modified by the program convittee 

of the board of trustees and then considered by the full 

board. Executive and program committees of boards of 

trustees are getting stronger and playing a decisive 

role 	though we are not clear about their roles at 

CIMMYT and ILCA. 

23. 	 What criteria do you currently use indeciding what proportion
 
of your center's resources to devote to different research
 
activities: e.g., among commodities, within a given commodity
 
program, etc.?
 



23. 	 (Continued)
 

Most centers have no well articulatedcriteria 

for allocating resources among research activities. 

IITA depends on two criteria: likelihood of signifi

cant success and relative importance among the com

modities with which it deals. IRRI mentions availability 

of competent staff. In general, the judgment of the 

director-generalplays a major role. 

24. 	 What procedures does your center have for periodic program 

evaluation reviews? 

-- internally. 

-- involving external evaluators. 

Arrangements for internal program evaluation range from 

none 	at all to formal reviews of several days duration
 

annually with members of the trustees' program committee
 

present, the tendency at most centers being in the latter
 

direction.
 

CIP has the most elaborate arrangements for external 

evaluation in its triennial planning conference for
 

each 	of its programs.
 

Ad hoc external reviews of aspects of programs at the
 

center come about from time to time but are not normally
 

stressed by the centers themselves.
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25. 	 What do you understand the role of the TAC to be with respect
 
to program evaluation? Should it be changed in any way?
 

Centers directors are generally critical of TAC's
 

capacity to carry out program evaluations, partly 

because of lack of time. The quinquennial reviews are
 

seen 	as useful primarily because of the internal evalu

ation implicit in the advance preparationfor them. 

They 	do not show promise of critically evaluating the
 

balance of various activities within a center or between 

centers. 

26. 	What is the process within your center by which special
 

projects are proposed, accepted,and approved?
 

The usual pattern for approval of special projects 

is that the director-generalcarries out preliminary 

negotiations, then submit the project for approval to
 

the executive committee of trustees. IITA has no fixed 

procedure. ILRAD has no special projects. (It appears 

that special projects are not given the same internal 

staff 	review as the normal budgeting procedure suggests.)
 

27. 	 Is it your understanding that new types of activity allowed
 
by your charter can be authorized by the board of your center
 
without reference to the TAC or CGIAR?
 

Most 	of the director.. feel that any Clenuinel! new 

type 	of activity shoz ,d be submitted to TAC and the CGIA 

for approval, especially if it ia one the center may 

later 	wish to convider expanding. The dominant view is
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27. 	 (Continued)
 

that centers have the authority to adopt new programs
 

that are within their respective mandates without prior
 

reference to TAC, but that, in the interest of retain

ing CGIAR support, it is better not to exercise that
 

right.
 

28. 	 What role does your governing board play in general, and
 
specifically, what role does it play regarding program and
 
budget formulation and in taking on new activities?
 

Boards of trustees are increasingly active in budget
 

formulation and in considering new programs, frequently 

modifying or rejecting proposals recommended to them.
 

29. 	 How should relations be organized between two or more centers: 

-- engaged in programs related to the same crop? 

--	 Engaged in work on different crops but in the same 
country or region? 

Arrangements for accomnodation between two or more centers 

working (a) on the scone crop(s) or (b) within the same 

country should be worked out between their respective 

coo.r:flicts regardingdirectors-jcneraZ. An:,' 	 Z 

OP ":0re centers shouldresearch on a partfouLn, croz) at or 

be taken to TAC for its )U. ''& (7C:TIT). IITA argues 

that each center shou a, Z:c'': in contacts with 

natiomz: .'is ,coraZ geographical 
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30. What issues are involved (and who should be involved) if
 
a program initiated as a special project is subsequently
 
proposed for transfer to the core budget?
 

There is a general consensus that no special project
 

should become part of the core budget without prior
 

consideration by the TAC. Only IITA feels its trustees
 

can adopt any special project or initiate any new core
 

activity that lies within its mandate, and that it also 

has the authority to change that mandate. 
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Report to the
 

CGIAR Review Committee Study Team
 

Findings and Implications for Research
 

In many countries of the developing world, performance in
 

food production lags seriously, building up food shortfalls which
 

could well become unmanageable. Thus, there is an urgent need to
 

improve yields in most of the array of food crops as soon as pos

sible. The findings which surface from this report suggest certain
 

guldelines for directing attention as to research needs and priori

ties in terms of' specific areas and specific food crops.
 

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,
 

Bangi] adesh, Indonesia (probably) , Nigeria and most other 

low Income 2ub-Sahara Africa countries. This group also 

contain most of the malnourished people in the developing 

worild. Food crop yields are generally low and performance 

In improvihf them is poor. This is especially a matter of 

oonoeirn in A.lan countries where additional cultivable land 

Is a eonst vaint. 

2. Next are those countries, somewhat better off econom-

Ienily and In fod production, but which also face sub

s t ant a Ii and financial constraints to purchaseIa]od VOOit: 
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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, especially
 

Peru and Bolivia.
 

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 im

proving 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 improvement
 

of rice yields, the major food. Performance in this re

spect appears to be more or less adequate only in Pakistan
 

and Indonesia. In India, additionally, poor performance
 

in sorghum, millets and pulses also contributes substan

tially to the food problem. In Indonesia, where cassava
 

is important, yields are on a declining trend. The situ

ation for maize and groundnuts is generally unsatisfactory
 

throughout the region.
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6. 
In Sub-Sahara Africa, yield performance of the major
 

cereals - maize, millets and sorghum 
- is poor, particul

larly for the latter two where yields are declining. 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 groundnuts are on a declining trend.
 

7. In North Africa/Middle East, 
the major problem in food
 

crops remain wheat and barley, although in the low income
 

countries of Sudan, it involves 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/Carib

bean area (except Mexico) 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 coun

tries. Cass.-ava 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 

pott.i(t-); In Peru are low and also show no tendency to im

prove. In most of Latin America, production of pulses 

lag<s behind population growth. 

9. It.should be noted that there is an immediate and urgent 

need to improve food producuion in low income food deficit 
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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 management, lack of
 

inputs, etc. -which impede the adoption of available re

search and technology by the ultimate cultivator. To nar

row this gap, more intensive research is needed to identify
 

and to help overcome such constraints.
 

Introduction
 

This report is designed to provide background information
 

*on potential food shortfalls in developing market economiesl; to
 

sort out the countries and regions where the food problem is likely
 

to be most difficult, and to identify the principal food crops which
 

require attention if food needs are to be met.
 

Food shortages and poor performance in crop yields and pro

duction may reflect many constraints. Whether, inadequate agricul

tural research either at the international level or in the nat

ional research system is a major factor does not come 

out of the analysis in this report. Rather it provides a 

framework in which to look in order, to determine if that is the 

case in particular situations. To get closer to such an evaluation,
 

I1/This excludes the Peoples' Republ -c of' ChIrna and other Asian 
Centrally Planned Economief.
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it might be well to mobilize the expertise in the International
 

Centers to determine if the varieties being developed and the dir

ections of research are 
in accord with the specific agro-climatic
 

and other requirements in the areas of greatest need.
 

Essentially, the food problem in the developing world is
 

largely one of cereals. Generally, cereals provide the major source
 

of calorie intake (Table 1). Further, recent findings suggest that
 

consumption of enough cereals to satisfy minimum energy needs will
 

provide enough of the other nutritional requirements as well.
 

Thus, for most developing countries, particularly low income coun

tries, the potential cereal deficit is a meaningful measure of their
 

food problem.
 

Attention is also given to the starchy root crops. In Indo

nesia, Sub-Sahara Africa and South America, root crops 
are an im

portant alternate source of energy. While experience indicates
 

that over time cereals come to be preferred because they require
 

less bulk to provide equivalent calories and are higher in protein
 

content, root 
crops will continue as a substantial part of the
 

dlet, especially for subsistence cultivators. In these regions, 

lag of ioot crop production relative to population growth would 

Incirease the requirements for cereals. 

St.ml.iair.lv, production performance of pulses, soybeans and 

gi'und1ut0s - major sources of vegetable protein - is evaluated. 

In I1ost low Income countries, vegetable protein is much more impor

tant In the diet than animal protein. Meat becomes important in 

th, dlet In hirho , income countries - beef in beef exporting coun

tri e, of I'at'n1 A1we iica, prl s in Asia and sheep and goats imported 

http:St.ml.iair.lv
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into Near East OPEC countries largely from Sub-Sahara Africa.
 

These are not considered in this report since they are of rela

tively low priority in directly meeting overall food needs although
 

they might well be important elements in development strategy in
 

some countries, especially in Africa.
 

The Cereals
 

Cereal Deficits - 1985
 

Projections of the cereal deficits for 1985 (table 2) used
 

in this report are those of the International Food Policy Research
 

Institute. !/ This is the only set of published projections which
 

provides a complete breakdown of the incidence of cereal deficits
 

by major countries and regional groupings. 2/
 

The methodology for projecting the deficit employed by IFPRI,
 

and used as well by FAO and the World Bank, basically involves
 

projecting the gap which results from demand for- cereals arising
 

from population and income growth on the one hand and on the other
 

projecting the historical trend of cereal production. Thus, the
 

deficit indicates the amount which would be needed to satisfy
 

demand for cereals if past production trends continued into the
 

future.
 

l Meeting Food Needs in the Developing World: The Location and
 
Magnitude of the Task in the Next Decade. Research Report No. 1,
 
Washington, DC, February, 1976.
 

21 Projections ror a number of countries have been made by FAO and 
the World Bank for internal use. In general, those projections 
using approximately the same methodology as IFPRI yield about the 
same results. The major exception Is Indonesia where PAO data 
indicate a much smaller deficit than the IPPRI projection which was 
based on USDA data. Other' proj ection.; prepared by O1ECD, the 
Univ. of Calif., and Iowa State Univ. weri rot usable f'or iariols 
reasons, mostly because of' lack of' comparability In coveragre of' 
cou nt ries. 
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Such projections indicate the extent of adjustments countries
 

face: whether to meet deficits by increased production, by com

mercial imports if foreign exchange is not constrained, or conces

sionary imports if it is; and/or by reducing per capita consumption
 

either, by higher prices or by rationing.
 

The ranges in IFPRI projections of consumption and cereal
 

deficits are based on a high income growth assumption (more or
 

less the historical trend in growth in GNP per capita) and a low
 

income growth assumption which takes into account the slowdown
 

stemming from the energy situation in many developing countries.
 

Further, the countries were categorized according to their econo

mic circurristances into three income groups; low income, middle in

come, and high income.
 

Table 3
 

Gross Cereal Deficits by Income Groups
 

(million tons)
 
Projected
 
1985/86
 

rood Def'lcit 1.969/71 19741/75 
H i gh

Income 
Low 

Income 
CouItI'I es Ave. Ave. Growth Growth 

Low .In.ico11e0 5.4* 12.6* 48.0 41.9 

Middle Income 10.9 17.1 25.2 22.9 

I.I.1h Income 9.3 13.0 34.8 29.7 

TOTAL 25.6* 412.7* 108.3 94.5 

*Does not include deficits for Pakistan and Brazil
 
which ave p'oj ected to become exporters by 1985. 
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Low Income Food Deficit Countries
 

As noted in Table 3, the major cereal deficits are in the
 

low income countries (i.e. those with less than $200 per capita
 

in 1972). These include the South Asian Countries, Indonesia, a
 

few in North Africa/Middle East, and a large number of Sub-Saharan
 

countries.. / They are expected to contain about 1.5 billion peo

ple in 1985, some 60 percent of the total population in DME coun

tries. Population growth is the main factor increasing food con

sumption. Their cereal crop yields are lower and rising more slow

ly than in the Middle Income Group, and generally are more subject
 

to weather and other uncertainties. These countries have little
 

option except to increase production more rapidly, inasmuch as the
 

size of the deficit appears to be beyond the bounds of either com

mercial imports of food aid transfers. Further, since in most low
 

income countries average diets are already deficient, there is little
 

room for downward adjustment in that regard which generally would
 

impact most severely on the poor-who already are underfed.
 

According to FAO, some 4110 million people, most of whom are 

in Asian low income countries, are underfed. If thinrgs go on as 

they are, their numbers will increase by 1985. FAO estlmate. that 

an additional 20 million tons of cereals, beyond the deficit shown 

for 1985, would be required to supplement their intake by 250 cal

ories per day. This may be conservative. Other estimates place 

t~ie additional requirement at 35-40 million toris. 

1/ See Annex's A and B for countries included and expected popu
lation in 1985.
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Middle Income Food Deficit Countries
 

This group (per capita GNP above $200) includes the Philippines,
 

Egypt, Turkey, most non-OPEC countries of North Africa/Middle East,
 

some Sub-Sahara Africa countries containing about 1/6 of the region's
 

population, and Latin America excluding Argentina and Brazil. In
 

total. these countries contain about 20 percent of the population
 

in DME countries. In recent years, the cereal deficit for this
 

group has been larger than those for the other income groups but is
 

projected to increase more slowly in the future than the others.
 

While they are generally in a better position than the low income
 

group, chronic food problems exist in Egypt, much of Mid America/
 

Caribbean area and the Andean countries of South America.
 

Iigh Income Food Deficit Countries
 

These countries have a high capacity to generate foreign ex

change. They include the OPEC countries and diversified economies
 

in Asia such as Taiwan and South Korea. With high income growth
 

the demand for cereals, particularly for feeding livestock, rises
 

rapldiy. While the cereal deficit will increase rapidly, they have
 

the re<ources to import commercially. Their population is only
 

8 percent of' the total.
 

Cereal .xnorters 

Fi'e:sently Argentina and Thailand are significant exporters. 

T'he projections indicate that Pakistan and Brazil will move into 

that cat.e,,ry wlthin the next 10 years. Population in these coun

trt'ie:- will :iccouint for I. percent of total DME population at that 
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time. While cereal production for this group generally increases
 

at a satisfactory rate, most of it comes from expansion of crop
 

area in Thailand and Brazil whereas rising crop yields is the major
 

factor in Pakistan and Argentina.
 

Cereal Deficits by Countries - 1985
 

The Secretariat of the U.N. World Food Council has identified
 

those developing countries which it considers as Food Priority
 

Countries. For the most part, this group substantially is in
 

accord with the category of low income food deficit countries
 

noted above. (It should be noted that Burundi, Togo and Zaire
 

which are not listed under Food Priority Countries are in the opin

ion of the Secretariat at the margin and could well have been in

cluded.) Table 4 shows the upper end of the range of the deficits
 

projected by IFPRI for Food Priority Countries as well as for all
 

,other countries. The accompanying data for each country on rates
 

of growth in area, yield and production of cereals are from FAO.
 

Speculation on 1985-2000
 

According to U.N. medium projections, population of DME
 

countries will increase from 2.5 billion in 1985 to 3.6 billion In
 

2000. The rate of population increase will slow in Asia, North
 

Africa/Middle East and Latin America but is expected to incrrease
 

slightly in Sub-Sahara Africa. Under an assumption of maintaining
 

grain consumption per capita constant from 1985 to 2000 1/ and
 

1/ This assumption would still leave most of the low income coun
tries with inadeouate cereal intake ner canita 
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continuing the past production trend, the cereal deficit would
 

increase by 30-35 million tons over 1985. Under such assumptions,
 

which are only suggestive, the deficit in Asia would stabilize,
 

increase slightly in Latin America, and rise substantially in Sub-


Sahara Africa and North Africa/Mid East where population would outrun
 

cereal production by substantial margins.
 

Under a more realistic assumption that incomes will continue
 

to grow and add to demand, the total cereal deficit could well dou

ble between 1985 and 2000, reaching 200 million tons or more.
 

Performance of Cereal Crops - 1961-74
 

In order to determine the particular food crops in specific 

countries where performance needs to be improved, historical 

growth rates (1961-74) of area harvested, yield per hectare and pro

duction have been computed from data published by FAO for 6 cereals 

(wheat, rice paddy, barley, maize, sorghum, and millets), 4 root 

crops (cassava, yams, sweet potatoes and potatoes) and pulses, 

groundiuIL; and soybeans. 

As can be seen in Tables 5 and 6, yields of all the grains 

are sigificantly lower in the low income food deficit countries 

thai in the middle income group, and increases in yields have come 

at a much slower pace. Performance in the high income group is 

mixed with high yields of rice (paddy) in Asian countries such as 

TlaiwaZn and South1 KorCa and very low yields of wheat in OPEC countries 

ol' Noi-th A!l'icaMiddle East. For food exporters, yields of maize 

average significantly higher but those of rice and wheat are rela

t Vwe ly Iow . Increases in production in the exporting group have 
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come more from expansion of crop area than from yield increases.
 

Asia: Excluding the high income group, crop yields of rice - the
 

major cereal in the region - have risen rapidly in Pakistan, Indo

nesia, the Philippines and Sri Lanka. They have lagged badly in
 

Bangladesh, Thailand, Nepal and Burma. Yields in India have risen
 

somewhat less than average. For India, Bangladesh, Nepal and Burma,
 

there has been little growth in paddy area, indicating that in the
 

future increases in production will have to come from higher yields
 

per hectare.
 

Performance in wheat has been good in India and Pakistan, the
 

main countries involved. For millet and sorghum which are impor

tant in dry areas of India, yields are low, rising for millet but
 

not for sorghum. In the major countries concerned with maize -


India, Indonesia, Philippines and Thailand - yields are less than
 

1 ton/ha except for Thailand, which exports most of its maize.
 

Yields have risen significantly only In the Philippines.
 

Thus, the major concerns which come out of these data are to 

improve more rapidly yields of rice in India, Bangladesh, Nepal, 

and Burma; with Thailand close behind; yields or' millet and sovghuur 

in India; and yields of maize in India, Pakistan, Tndones.-a and 

Thailand.
 

North Africa/Middle East Mon-OPEC: In this region, wheat and birI]ey 

are the most important cereals, with additionally sorghum in Sudan 

and millet in Afghanistan, both low income countries;. 

In Egypt, where the lnd, i; larely crropeId arid I.rI atd c 

vir,l( of rce rrJiV.', abo , h frhe:-; ,f/.p*fInare bhf
wheat and 1t ir tn 7 
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wor'ld. While wheat and maize yields have increased rapidly in
 

the past, it seems unlikely that this will continue unchecked. In
 

Turkey, where crop area is also limited, yields of wheat, barley
 

and maize are somewhat above average, and increasing for wheat
 

and maize but stagnant for barley.
 

For the rest of the higher income group - Jordan, Lebanon,
 

Morocco, Syria, Tunisia and Cyprus - yields of wheat and barley are
 

somewhat lower than in Turkey and in most countries the area of
 

rain is declining. Except for' Morocco and Tunisia, barley yields
 

show a substantial downward trend, and for wheat, the trend in yield
 

I; slihtly down.
 

For the low income countries, wheat area is expanding rapidly 

In the Sudan but yields are declining. To a lesser extent the same 

situation prevails in sorghum. In Afghanistan both wheat area and 

yield are r':.s.ig slowly, but millet yields are declining. 

As a mattor of'priority for low income countries, special 

attontion should be r Iven to reversing the downtrend in yields of 

soi'h um In Siudan and o I millet in Afrhanistan. For the latter 

'otwitry, the s]iIht uptpend In wheat yields needs to be accelerated. 

Vlowin-: the 'e- Ion as a whole there is need for general improvement 

1H wheat 'nd barley yields, particularly in Jordan, Lebanon, Syria 

and Cyp rus. 

'a -A'rica1.1-!,i The important cereals in this region are maize, 

ml let and noivghun. Maize y elds averaged 1.1 tons/ha in 1974, 

where-as ml lt ,I and soe't um ave'ared about 0.6 tons/ha. Nigeria, the 

,,,l yvwit,h .th ar', ; p onu ton, shows declining yields for all 
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three crops, particularly for sorghum. 
The countries in the low
 

Income category show a modest increase in yield trend for maize
 

but a decline in millet yields. 
 Low income countries experiencing
 

little change or declines in yields include Malagasy, Tanzania,
 

Chad, Ethiopia, Guinea, Mali, Niger, Ruwanda, Upper Volta and Zaire. 
Yields are higher in the Sub-Saharan High Income group, and except
 

for millets, yields are 
on an uptrend. Most countries in this group, 

including Ghana, the largest, record downtrends in millet yields.
 

It would appear that special emphasis should be directed to 

reversing the yield downtrends for millet sorghum toand and improving 
yields of maize faster, particularly for Nigeria and other low in

come countries.
 

Latin America: Yields of maize, the most important cereal In the
 

region, vary significantly among countries ranging 0.8
from Lo;s/h

in Haiti (a low income country) to 
2.8 tons/ha in ArientLna. Yilid:; 

in Mexico average about 1 ton/ha, and aithou-h inc'ensinq, ::I1
 

fall short of population grmo-th wh.c h I:s among the 
 hi !rhest Ir tho 

world. 

The most difficult food problems are in the Middle Ame.r'ica/ 

Caribbean sub-region and in the Andean countries. I n tthe l',roamer' 

group, maize yields in most countries have not '2h:inv/ed ,wi, In tW' 

past 15 years. The major exception Is Ll Savador wher'e mIlz. y 1,'Ids 

have increased substantially. RIce yield:;, on the other hiandl, ave,

rage 24 tons/ha and almost all countries In the sub-' Ion show 

strong uptrends. 

In Bolivia, Colombia and Peru, maize y:lelds run I1.to 1 ton:/ha 
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arid rising-, slowly. However, the maize area has remained more or
 

less unchanged and maize production is lagging behind population
 

growth and demand for cereals. In the case of wheat, which is im

portant in Bolivia and Peru, yields are 
fairly low, running less
 

than 1 ton/ha, the area harvested is declining and in Peru, yields
 

are on a downtrend. In Colombia, rice (paddy) yields run 
4 tons/ha 

arid are on a Strong uptrend. 

The main need is to improve maize yields, primarily in the 

Middle America/Caribbean countries and in the Andean Group and for 

thre latter grroup to improve wheat yields as well. 

Recent TreiVnds in Area and Yields (1967-74) 

'I'ho recent seven-year period, particularly since it was a 

joir'i 01 wt.1.h consii(lerable variation in weather, is too short to pro

vl, I 1l,11:1)o 11ind(e'..,ation of changes in trend. Nevertheless, the 

mi,ln , r , i, ((10ntt;aa j-Xe,-t as follows: 

A:I: Whient and rice appear to be maintaining his

toi-l al t oiit.:ond In yields (1961-74). However, the expan

(I, i iIlc, ii',rt ha; - lowed fui'ther, whereas the growth 

Itt whot, o Ia acceleirated. 

No,.'.l I A1'zt1cvia/Md Past Non-OPEC; The area in wheat 

?'(,8i ti: ' 01t mcwo va !,idly than earlier, but an offsetting 

:;Ioo down h:i;-, o' iit-tI In yield. For barley, trends in 

ho(th :i'o:i and yield have turned down. 

2ith-2ah:t'a AfrI can: The uptrend in maize yields has 

com. to ai Ilt ; y Ield-, of' mtllets and sorghum continue to 

do, I Ino. Whlh , ;iia In mai:e and sorghum continues to 
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rise, that of millets has turned slightly down.
 

Latin America: The growth in yields of maize has
 

slowed but wheat and rice yields have risen more sharply
 

than earlier. Expansion of area has slowed for all three.
 

This would appear to put added pressure on the need to improve
 

yields of rice in Asia; wheat and barley in North Africa/Middle
 

East; maize, millet and sorghum in Sub-Sahara Africa; and maize in
 

Latin America.
 

Root Crops
 

As noted in Table 1, root crops make up an important part
 

of the diet in cereal deficit countries including Indonesia, Sudan,
 

Sub-Sahara Africa and in some countries in South America. A short

fall in root crop production relative to population growth places
 

added burden on increasing the supply of cereals. Conversely, in

creasing root crop production may alleviate a situation where the
 

supply of cereals is not forthcoming. Ca: sava is by far tlc rn(ot 

important root crop in the developing world, involving a total area 

harvested of 11.6hectares in 19711 compared with 2.8 million in sweet 

potatoes and 2.0 million in yams. Luring ]961-714, aver'a,,e yield:', 

of cassava have increased only 0.6 percent a year, yam:i .,.0 pelcent, 

and potatoes 1.8 percent, while yield:; of vweet potatoes have de

clined 2.6 percent a year,. Increa.,es in production of cazs:Jva 'Ind 

sweet potatoes have come largely from expansion of area. 

Although these crops contain only 20-30 percent or the caloric
 

content of cereals and are negllgible in protein, crop yields In 

the low income food deficit countries average about 7 times more 
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in tonnage per hectare relative to wheat, rice and maize and
 

about 15 times more than sorghum and millet.
 

Performance 1961-74 (Tables 7 and 8)
 

Indonesia: 
 Cassava and sweet potatoes are the main crops
 

consumed, with the former accounting for about 80 percent
 

of consumption of root crops. 
 Yields are somewhat below
 

the average for cassava in low income food deficit 
coun

tries and above average for sweet potatoes. Population is
 

projected to increase about 2.6 percent a year to 
1985.
 

The trends in both area and yields are negative for both
 

cassava and sweet potatoes, thus operating to reinforce
 

the prospect for a widening cereal deficit.
 

Sudan: Cassava represents 85 percent of root crop con

sumption with sweet potatoes most of the rest. 
 Yields 

or cassava have shown little change historically while 

sweet potatoes have increased 1.4 percent a year. Pro

duction o 1'oot crops, largely from area expansion, in

creases 3.6 percent a year relative to 3.2 percent for 

population. Yields of both crops are among the lowest in
 

the developing world. 

S1b-SaIa ra Afr ica: 

N-heria: Cassava and yams are about equally important 

In the diet. Yields of both are higher than average, with 
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yields of cassava increasing 0.7 percent annually
 

and yams 1.5 percent a year. However, the crop area
 

in root crops has changed little so that annual pro

duction increases of 1.1 percent a year falls consid

erably short of projected population increases of 3.0
 

percent annually.
 

High Income: All countries in this group are projected
 

to be in deficit for cereals. Cassava is most important
 

generally, with, additionally, yams in Ghana and the Ivory
 

Coast. Yields of both are relatively low. Cassava yields
 

have increased historically about 1.2 percent a year but
 

the major gains have occurred in Ghana and the Ivory Coast
 

where cassava is relatively less important in the food sup

ply. Other countries show little change or deciine.;. Por,
 

yam, yields declined 1.2 percent, mostly as a result of' a
 

substantial drop off in Ghana. Root crop production ii
 

Mozambique, Zambia, Liberia and Senegal has lagged appre

ciably behind population growth.
 

Low Income: Cassava and sweet potatoes are the major
 

root crops. Yields also run below average. In mo:-st coun

tries, yields of cassava have changed very little since the
 

early 1960's. But production has increased substantially
 

due to rapid expansion in area cropped. Yields of sweet
 

potatoes have declined sharply throughout most of the coun

tries but increases in area cropped have more than offset
 

the drop in yields. The major cereal deficit countries
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where root crop production lags seriously behind pop

ulation growth are Benin (Dahomey), Guinea, Kenya, Mali,
 

and Tanzania.
 

Mid America/Caribbean: Cassava and sweet potatoes are
 

significant in the cereal deficit countries of Haiti and
 

Dominican Republic. Yields are high in the latter country
 

but quite low in Haiti. In the Dominican Republic where
 

yields and area are rising, production of root crops lag
 

slightly behind population growth. In Haiti, yields of cas

sava increase slowly while those of sweet potatoes tend to
 

decline. Although area is expanding, production of root
 

crops also lags slightly behind the rate of population
 

growth which is quite low.
 

South America: Brazil is projected to become a cereal exporter.
 

Thus, there is not likely to be a major concern over per

formance in cassava production, which has increased faster 

t.han population growth. In Venezuela, an OPEC country, 

the fact thaft root crop production is stable is also not of 

g reat moment considering that foreign exchange is not a 

cons-traint and a large part of its food supply is imported 

c Omnlorc Ia I y. 

The food problem in Bolivia, Colombia and Peru, all 

cereal deficit countries with foreign exchange constraints, 

Is another matter. The important root crops in these coun

t;r.les are potatoes and cassava. Potato yields range from 5-6 

t;on.-/ha In Perut and Bolivia to over 12 tons/ha in Colombia. 

Cass-ava yilds are 8-9 tons/ha in Peru and Colombia and 
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14 ton/ha in Bolivia.
 

In Bolivia, yields of potatoes have increased almost
 

3 percent a year, and of cassava almost 2 percent a year.
 

With area of the latter expanding rapidly, root crop pro

duction exceeds population growth by a considerable mar

gin. In Colombia, yields of potatoes have risen 1.6 per

cent a year and of cassava over 4 percent. Coupled with
 

rapid expansion of area, root crop production also exceeds
 

population by a wide margin. Peru, on the other hand, 
shows
 

a slight negative trend in potato yields and 
a slight posi

tive trend in cassava yields. 
 With area cropped relatively
 

unchanged, the trend of production of root 
crops is slifghtly
 

negative.
 

It is evident that major emphasis should be given to incrca

sing yields of cassava in Indonesia and much of Africa with sub

sidary attention in Africa to sweet potatoes and yams in the couri

tries noted earlier. The same applies to Haiti. The pr-oblem I:3 

less acute in South America except for' Peru where performance In 

potatoes has been disappointing.
 

Pulses, Groundnuts, and Soybeans 

This group of commodities provides about the same amount of 

calories per unit as cereals but rougbiy 2-3 times the protein 

content. Pulses and groundnut2 are prevalent in most deve~ op!j n 

countries. Yields are relatively low, averafring about ! ton/ha 

for pulses and 0.8 tons/ha for gr'oundnuts "n the shell. 7.1e ds; per 
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hectare have 
not changed much historically, in fact they show
 

a sli.ht downtrend. 
The trend of production particularly in the
 

low inconjj 
 food deficit countries is 
also sidewise, thus on a per
 

capita basis the supply of these food commodities is diminishing.
 

Most of' the soybeans in the developing market economies 
are 

grown in Brazil, where a substantial export trade has developed. 

It is also taking hold rapidly in other Latin American countries.
 

Yields average over 1l tons/ha in this 
region and are rising
 

- "about 2 percent a year. 

Per_'ormtalce _1961-711 (See Tables 8 and 9) 

A,_ ia: Excluding the Asia High Income Group, where perform

ance ha- been quite good, yields of pulses 
 have shown little
 

changje his torica Ily throughout the region. In India, which ac

c oiinit: Peoi 0( percent of' the 
 area harvested in the region, pulses
 

Hiwike up about ]I0 percent 
 of the food grain supply. (Pulses have
 

be.,,n I1ncl. (led i.1n computi ng thie cereal deficit 
 in India shown in 

T:t) I e . ot h yield and area have tended to decline historically, 
wlth p odilct ion di l nIshing almost 1 percent a year. The result 

.Is n IIn~t'e,'si~ fjgap between the supply of pulses and population. 

lh :- -I t nt,10 It Jo.nmuch the same throughout the region. 

'The ttnd In yleds of t:roundnuts is only slightly better. 

With pi-odltit. 'ion1ingless than I percent a year, there is also 

:I widenilng ,ap e la t.IIe to population growth.
 

:..bn:. r 'oduc tIoi 
 As relatively unimportant, except in Indo

n10.", I ;, '1,d I!I d. Yields In these countries are low and increa
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North Africa/Middle East: 
 Yields of pulses have risen in most 
of
 

'-he region except in the low income countries of Sudan, Yemen
 

Arab Republic and Afghanistan. 
For the latter group, expansion of
 

area have increased production about in line with population growth.
 

For groundnuts, yields show a sharp decline historically through

out the region, again, compensated by area.enlarging P1roduction 

has risen .faster than population.
 

Soybeans are negligible in the region.
 

Sub-Sahara Africa: 
 Yields of pulses are substantially below aver

age in Nigeria and show a rapid decline historically. However, 

large increases in area result in production exceeding population 

growth. Among the Higher Income Group, yields are about average 

but little changed historically. Production lags sigi iILe(ant Ay be

hind population growth in 
 most of the group, articouidr'i 1in Nozam

bique, Ivory Coast and Senegal. In the Lower Ili2Olil (r nip , y1,Ivd 

are also about average and show a tendency to dec.iin, hi:ii . H, ::t1 .1,, 

with fairly sharp declines in Burundi, Choa , (;arabia, f ;li , 'a1nd 

fiiger. In most of this group, expanding,, al,'.:a hr .rigs in e i'.a:; I ng 

production slightly in excess of populatliori rowth. 

For groundnuts, yields are also .i l i,- ,artl,, I,,. av.'ale 

in Nigeria, with a rapidly declinini tr, i . 1i'() ,, ,.' wI , , :;iia,'p 

declines in area, production i:s a;is d!Opji rig r'api l.. Ii 

Higher Income Group, the trend in M ,:110 prod,.arid I:: Is , 

down, particularly in Angola and 'enegi I. fr the ,Lowfr I rmui 

Group, yields are relatively low and show a rvderat,' ,.e I In I-rig 

trend. Production also lag:; behlrid popu Iatli e grwth ,:j l.hoi less 
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have occurred in Chad, Mali, Niger, Tanzania, Togo, Upper Volta
 

and Zaire.
 

There is very little soybean production in this region. Of
 

what there is, yields are very low.
 

Latin America: Yields of pulses are somewhat higher in this region
 

than average and show a modest uptrend historically. In Mexico,
 

yields have risen close to 3 percent a year. Even so, production
 

lags somewhat behind population growth. Pulses are also important 

in the diet in Middle America/Caribbean, where yields rise about 

I percent a year, and production increases fall short of population 

growth. Yields show little change or declines in Guatemala, Hlaiti, 

H1ondura;, and Nicaragua. In South America, yields show little chan~re 

or decline.s,, with production increasing slower than population in 

~razl], Venezuela, Ecuador and Peru. Performance of yield and pro

duction in Bollvia and Colombia are more satisfactory. Peru has 

a -,harp downtrend iI yields with a slight decline in trend of pro

d tct, [ol. 

(Iromind1ts ae ol minor significance. Yields are on a decli

n1.n1.i t .v:l ou mh of' ie gion increases areauou mos t the with in 

'sorrieWliat Ithere t} i offlsettinlg. 

iv '_:irN: Host of' the soybean area is in Brazil, where 

ylel , art, I Ic,asiabout 3 percent annually with area expanding 

very Vapdly . 'i'forrnanIco in other Latin American countries, while 

niot a:. h LIrh as in Brazil, shows yields rising over 1 percent a 

yeIl, '0 0ompan.led by 1'al ily rapid increases in area. The major 

eXceptA0I I:s Peru, where both yields and area have declined. 
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There is evidently a widespread and urgent need to improve
 

'elds of pulses and groundnuts throughout most of the developing
 

world, particularly in thL 
low income food deficit countries in
 

Asia and Africa where the potential cereal deficits are expected
 

to be. large. Increasing yields of pulses in the Middle America/
 

Caribbean countries 
can also contribute to alleviating the food
 

situation in that area.
 

Soybeans appear to be performing quite well in Brazil and
 

some other South American countries. At this time, their potential
 

in other regions has hardly been tested.
 



Anox A 

DIVELOPII FARM ECONOIESI 
17731 COUNTRY CATEGORIE 

A. DEVELOPING COUNTRIES WITH FOREIGN EXCHANGE 

1. 	 Asia Group
 
Brunei Singapore Ncao
 
Hong Kong South Korea
 
Malaysia Taiwan
 

2. North Africa - Middle East OPEC: 
Iran Algeria Saudi Arabia 

Iraq Libya Kuwait 
Bahrain Oman Qatar 

United Arab Emirates 

B. DEVELOPING COUNTRIES WITH FOREIGN EXCHANGE CONSTRAINTS 
(Countries asterisked are oil exporters which are likely to improve reserve
 

positions.)
 

1. Other Asia Mark"r Economies: 
a. India 	 e. Philippines
 
b. Bangladesh f. Thailand
 
c. Pakistan 	 g. Other Asia: Bhutan, Nepal, 
*d. Indonesia 	 Sri Lanka, Burma, Pacific Islands,
 

Papua-New Guinea, Sikkim, Maldive
 
Islands
 

2. North Africa-Middle East (Non-OPEC): 
a. Egypt 
b. Turkey 
c. Remaining Countries (from Afghanistan to Morocco): 

(1) 	High Income ($200+):
 
Jordan Syria
 
Lebanon Tunisia
 
Morocco Cyprus 

(2) Loss 	 Income (less than $200): 
Sudan Yemen (Aden) 
Yemen (Sana) Afghanistan 

3. Sub-Sahara Africa 
*a. Nigeria
 
b. Remaining Sub-Sahara:
 

(1) High Income ($200+): 
Mozambique Mauritius
 
Rhodesia Reunion
 
Zambia Senegal
 

*Angola Spanish Sahara 
Cameroon French Tarr. Afaro & Issas 
Congo Guinea-Bissau 
*Gabon 	 Cape Verde Isles
 
Ghana 	 Ceuta & Melilla 
Equatorial Guinea San Tome & Principe 
Ivory Coast Seychelles Islands 
Liberia 

(2) 	 Low Income (less than $200):
 
Kenya Mali
 
Malagasy Republic Mauritania 
Malawi Niger 
Tanzania 	 Rwanda 
Uganda 	 Sierra Leone 
Burundi Somalia
 
Central Africa Rep. Togo
 
Chad Upper Volta
 
Dahomey Zaire
 
Ethiopia 	 Lesotho
 
Gambia 	 Comoro Islands
 

Guinea 

4. Latin America: 
a. Argentina
 
b. Mexico 
c. Brasil
 

ad. Venezuela
 
e*. Ecuador
 
f. 	 Other Middle America and Caribbean: 

Bahamas Gutemala Panama 
Bermuda Haiti *Trinidad & Tobago 
Costa Rica Honduras Other Caribbean
 
Cuba British Honduras ls (artinique,
 
Dominican R'public Jamaica etc.)
 

El Salvador Nicaragua
 

5. 	Remaining Latin America:
 
Bolivia French Guiana Peru
 
Chile Guyana Surinam 
ColobLa Paraguay Uruguay 



Annex B
 

POPULATION IN IFFRI CATEGORIES
 
BY INCOME GROUPS, 1970 EST., 1985 AND 2000 PROJECTED
 

1970 Est. 1985 ProJ. 2000 Proj. 

Income Group (millions) (millions) (millions) 

Low Income-Food Deficit 
(under $200 per capita): 

549.8 792.4 1,059.4India 
144.368.3 99.4Bangladesh 
237.5
121.0 177.7 


Other Asia 

"Indoosia 


52.1 73.7 99.4 

NA/HE Non-OPEC Low Income 34.6 53.4 79.0 
55.8 85.7 1j4.9Nigeria 


Sub-Sahara Low Income 130.6 197.0 299 

Total Low Income 1,012.2 1,479.3 2,054.4
 

Middle Income-Food Deficit 
($200+ per capita): 

Philippines 38.2 61.8 89.7 
64.6
33.7 47.7Egypt 

Turkey 35.7 52.4 72.6
 

NA/HE Non-OPEC High Income 32.3 50.7 75.4
 
110.6
Sub-Sahara High Income 48.3 72.5 


51.1 84.2 132.2Mexico 

Other MA/Carib. 37.0 54.6 78.2
 

6.1 9.8 14.8
Ecuador 

Other Latin America 56.6 " 

Total Middle Income 339.0 518.1 759.0
 

High Income-Food Deficit 
(high foreign exchange capacity): 

Asia Group High Income 62.2 87.8 115.0
 
100.8 151.0
Ni'HE OPEC 62.7 


Venezuela 10.Z 16.6
 

Total High Income 135.6 205.2 289.6
 

3,101.0
Total DHE-Food Deficit 1,486.8 2,202.6 

Grain Exporters:
 

61.4 98.9 146.9
Pakistan 

58.7 85.6
Thailand 36.3 

Argentina 23.9 28.8 j2.9 

Brazil 96.6 147.1 212.5 

477.9
Total ELxporters 218.2 333.5 

TOTAL DME 1705.0 2.536.1 "B.
 

Source: United Nations Projections for 1985 and 2000 are U. N. medium-medium variant
 
1974.
 



Table I 

Sources of Calories Cosumoed Far Capital 
/ 

by ITI7I Country Categories 

(rercemt of Total Cosemd) 

Couatr7 
CoutCry/Oroupin8 

Total per capita 
Calorieslper day Cereals 

Starchy 
Foods 

PuIses. *At&. 
seads Sular Vegetables Fruit "@at Eggs 1lk Fish 

Ols a 
Fats 

Foo1 pefitcit LoWlneo 

Zadia 
lngladesh 
lodooesta 
Other Asia 
14IM Mon-OPECLow 

194 
1995 
1760 
2066 
2071 

64.4 
70.9 
60.4 
72.7 
65.2 

1.5 
.9 

19.2 
1.8 
9.9 

10.3 
2.9 
6.9 
6.3 
3.9 

10.3 
8.3 
4.1 
4.8 
4.2 

1.4 
1.4 
.7 

1.3 
1.0 

1.4 
1.3 
1.0 
1.3 
2.0 

.3 

.8 
1.1 
1.3 
4.0 

.1 

.1 

.2 

.3 

.1 

4.0 
6.9 
.1 

2.2 
4.9 

.2 

.6 
1.1 
1.2 

.2 

8 
5.9 
4.1' 
6.3 
4.6 

Nigeria 
Sub Sahara Low 

2166 
2133 

51.5 
53.8 

30.2 
22.6 

7.1 
10.0 

.3 
2.6 

.4 

.6 
.6 
.8 

1.4 
3.5 

.1 

.2 
.7 

1.7 
.3 
.5 

6.8 
3.6 

Food Deficit Middle incom 

Philippines 
Egypt 
Turkey 
HAIMl Non-OPEC High 
Sub SaharaHIgh 
ihesico 

1911 
2639 
2769 
2248 
2208 
2624 

62.7 
69.6 
61.9 
60.0 
47.1 
52.0 

5.6 
1.0 
2.8 
.9 

30.5 
1.5 

2.8 
3.1 
3.0 
3.6 
6.3 
8.6 

9.5 
8.1 
5.8 

10.6 
4.0 

16.0 

.8 
2.7 
2.0 
1.3 
.6 
.3 

3.8 
3.3 
3.8 
4.1 
1.0 
3.7 

5.1 
2.3 
2.7 
3.4 
2.6 
3.3 

.5 

.2 

.3 

.4 

.1 

.6 

1.1 
2.8 
3.9 
3.4 
1.3 
3.' 

2.7 
.3 
.2 
.4 
1.1 
.2 

4.7 
6.6 
9.4 

11.6 
5.3 
7.7 

Other HACrnt. 
Ecuador 
Other Latin Ameta 

2156 
1848 
2302 

46.9 
31.3 
40.5 

8.7 
15.3 
12.5 

6.1 
7.0 
2.7 

15.8 
16.0 
16.2 

.8 
1.6 
1.1 

3.0 
6.1 
2.6 

4.6 
7.7 
8.6 

1.2 
.4 
.5 

4.6 
6.4 
6.0 

.7 

.5 

.8 

7.2 
7.2 
7.6 

rood Deficit HighIncoe 

Asia Group High 
H/AIM OPEC 
Venesuele 

2329 
2007 
2367 

69.5 
63.6 
37.6 

7.2 
1.7 
13.4 

3.3 
2.6 
3.7 

5.0 
11.8 
15.4 

1.8 
1.2 

.4 

1.6 
4.1 
2.0 

4.5 
3.3 
9.1 

.4 

.2 

.8 

.8 
3.3 
6.4 

1.6 
.1 

1.6 

3.8 
7.8 
9.1 

foodt xlore|t 

Pakistan 
Thaland 

1995 
2226 

70.9 
72.1 

.9 
3.0 

2.9 
5.8 

6.3 
3.3 

1.4 
.9 

1.3 
3.3 

.8 
3.7 

.1 

.7 
6.9 

.8 
.6 

2.2 
5.9 
1.9 

Argentina 
rastl 

2885 
2541 

34.6 
33.9 

6.2 
16.1 

.8 
12.2 

13.1 
15.8 

1.0 
.4 

3.0 
1.9 

21.3 
8.0 

.8 

.7 
7.1 
5.3 

.4 

.3 
11.3 
5.1 

it Comptead (foa Food Ilface Sheets 1964-66 FAO,Kne 1971 



Table 2 

Cereal Deficits 1969-71 and 1/ 
1985/86 Projected by IFPPI Country Categories

1969-71 	 1985/86
 
Average Projected 

Country/Country Grouping (Nil. Not. Tonl) (Mil. Met. Tons) 

.%,&s High Income -5.8 -16.8 to -20.4 

-2.5 -20.0 to -25.5 
(-5.7) (-29.4 to -34.4) 

Other Asia Market Ecoamas (+3.2) (+9.0 to +9.4) 

India -2.2 -14.2 to -16.8 

Bangladesh -0.7 -5.3 to -5.5 

Pakistan -0.8 +3.7 to +3.9 

Indonesia -1.3 -6.7 to -8.61 / 

Philippines -0.7 -1.5 to -1.8 

Thailand +3.2 +5.3 to +5.6 

9taLM1 -0.7 
-8.3 	 -36.8 to -45.9 

(-11.5) (-"6.2 to -54.8)
 
aA ia 	 (+3,2) (+9.0 to +9.4) 

N. Af./Nidaet OEC -2.6 -10.7 to -11,4 

MAE Non-OPXG -5.3 -10.6 to -11.2 

Egypt -2.0 -3.6 

Turkey -0.4 -2.0 to -2.2 

NA/HI Hi Inc. -2.4 -2.7 to .2.9 

NA/E Lo Inc, -0.4 -2.3 to -2.4 

TotU.l NA/M -7.9 -2,4 to 2.5 

8 3 / 

Nigeria -0.4 -7.6 to -8. -

Sub-Sahara Hi Inc. -0.8 -2.0 

Sub-Sahara Lo Inc. -0.3 -4.1 to -4.8 

Total Sub-Sahara -1.5 -13.7 to -14.9 

Mexico -0.1 -.8 to -2.2 

Other Mid-A./Carib. -2.4 -4.2 to -4.4 

Argentina +8.2 +15.7 to +16.1 

Brazil -1.7 +1.1 to +3.4 

Venezuela -0.9 -2.1 to -3.1 

Ecuador -0.1 -.7 to -.8 

Other Lat. Am. -2.0 -5.4 to -5.6 
+1.0 +.7 to +6.4
 

(-7.3) (-13.2 to -16.1)
 
Total Lat. A. (+4.3) (+16.8 to +19,5)
 

-16.7 -65.5 to -82.6
 
(-28.2) (-94.5 to -108.3)
 

Total DW (+ ) (+25.7 to +29.0)
 

Source: IFPRI Research Report 01
 
Note: Parenthesis sum deficits and surpluses separately. Net deficit or sur

plus shown without parenthesis.
 

1 For listing of countrieR see Annex A. -/ 	 If recent production growth rates 2re
vail, the deficit would be reduced to 
1-3 million tons. 

3/ Projected deficit from other sources ranges from 3-6 million tons. 
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Average Y~ield* of Principal1 Cereals toIrPIf Cmotry Categlories-' 1974Tbl 

ctheseilli Sin 

tCountry/Country Grouping Whbeat (paddy) Barley Kaize Sorghum Millet 

1.36 4.25 2.35 

1.16 1.64 .89 .1.47 .49 
India (19.1) (37.5) (.5Paksta::-1.i+) (6,1)#+ (2.6) (5.0)(.6) (17.0) (18.5)(.6)++ 

I, . 1.74 

1.25 2.09 1.08 .63 .51
 

2.68 .. 97 
Indonrlia . (8.5) ~ . (2.8) 

1.61 . .83 
Philippines . . (3.5) 42.8) 

1.70 2.14 
Thailand (7.7) (1.11 

1.82 1.51 
Other Asia - (6,9 (.bl

other Asia Market 1.18 1.08..4.949 
Economies (25.6) (75.6) (2.9) (13.8) (17.6) (19.3) 

.74. 71 
N, Xf.IIMdradt OPEC (8,9) i2.7 

3,4.5 4.90 3.83
 
Egypt . (.6) (.5) (.7) 

1.29 1.28 1.72
 
Turkey (8.6) (2.6) (.6) 

*.97 1.09 
NA/lU li Inc. (4.8) (3.2) 

1.17 .84 .44
 

1.25 4.01 1.19 2.14 .RA 1.01 
MA/lU Non-OPEC (16.8) (.8) (6,4) . (2.3) (3.1) (1.4) 

.62 .57 
Nigeria (5.01)Z. 491 

1.01.66 .1. * 59 
Sub-Sahara IIIInc. .7) (2.8) 1.)2,31 

1.31 .. 96 .67 .36 
Sub-Sahara Lo loc. (2.9) (7.2) (3.9) i6.3) 

1.31 1.22 .65 .57 
Total Sub-Sahara. (3,9) (1.3 10.4) 

3.55 . .9 .31+:+ ++ +:++++ + : + : + ++ m+++ I• +++++. +++Maxico (.78) (1.3) (1.,) 

2.23 .72 1.68 .7d: 
Other Mid-Ai,/Carib. .(.6) (.1(.3) . .3 

1.44. 2.84 2.4'. 
Argentina (3.9) (3.5) (2.5) 

1.10 1.56 -1.214 
Brazil (2.5) (4,4) (12.0) 

.2.86 2.09 
Vanezuela (.1) (.5) 

2.55 .94
 
Ecuador -(.0) (.3) 

1.24 - 3.43 ili8 1.38 
Other Let.An. (1,4) (.7 -. 5) (1.7) 

1.49 1.94 . .39 2,32 
Total Let.Am. (8.7) (6.1) (27.)) (4.4) 

, .6 . 

Low Income Deficit (23.7 (662 383 29,4 f11 1.8 . 9 1 
150 (32,)
 

1.4 2.2 2,2' 1,2 2.6 ''1 
Middle Incw Deficit (16.4) (6.3) (6,6) (19,2) 42.6) (2,91 

.7 4.U III l.. 2.4 3.2 
Hligh Income Deficit 4.9.01 .7)L 0,5LJ1 ... l) .. Li= .. 1) 

Total food Deficit (49.1) (75.8) (25.2) (08.1) (32.3) 0l4,2)
 

1.3 1.7 1112. 2.2 .7 
Food Exporter* (12.5) 1.8~,), GO~ (17.2) 1.1). 0.LLJ2 

1.17 ,.1.89 211 1.48 .8 .5 

Ttl(61.6) (89.5) .(15.1) (55.4) (3516) 134.93) 

Sourcei FADProduction Yearbook 1971. 
- for listing of countries se Annex A,. 
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Table 7 

Average Yields of Ijor knot Crop@ in tir/5 Coutry Categorie,. 1974
 
(mtric tons per hectara)
 

(area harvested in thousand hectare La pareatheoses)
 

Sweet 
Country/Country Grouping Cassava ymT Potatoes Potatoes 

16.7 10.4 
Asia Duih Income nm Sl 

17.3 7.8 8.7 
India '167) (230) (533)
 

10.5 9.1
 

Bangladesh (61) (80)
 

9.2 10.2
 

Pakistan (17) (23)
 

7.0 6.2
 

Indonesia (1350) (350) 

5.4 4.8
 

Philippine@ (40) (132)
 

19.7 2/
 
"
 

Thailand (3207 


5.4 4.3 5.8
 

Other Asia i= "m (64)
 

Other Asia Ilarket 8.8 6.6 8.27 

Sconoees (2356) (946) (743) 

7.7
 
N, At./ tidsant 9M(1 

17.0
 
(44)
Egypt 


12.2
 

Turkey 
 (180)
 

11.4 

HA/S Hi Inc. (48) 

4.8 3.5
 

ML/--o Inc. (230 (141)
 
4.8 3.9 12.7 

NA/MZ Non-OPEC (230) (1") (284) 

10.0 11.1
 

Nigeria (1000) (1350)
 

6.1 6.3 4.9
 

Sub-Sahara Hi Inc. (1382) (351) (190)
 

7.2 7.0 4.1 2/ 5.4 

Sub-Sahara Lo Inc, j)Y241 Ij6 ii2=iJ- (11 

7.4 9.8 4.2 2/
 
Total Sub-Sahara 
 (6306) (1886) (1292)

11.2
 
Hexico (40)
 

6.3 u.7
 

Other Nid-Am./Carib. (79) (32)
 

6.3 16.2 

Argentina (51) (II1)
 

13.7 11.9 9.8 

br esil (2196) (162) (Ill) 

8.6 10.1
 

Vweuuela (38) (12)
 

9.2 9.2
 
Euader (59) (48)
 

10.1 7.2
 

Other LAt, Am. (2 .= 

12.8 9.9 9.0
 
Total Lac. Am. (2692) (319) (974)
 

8.0 10.4 5.2 7.7 
Low Income Food Deficit (6801) (1589) (I964)- (919) 

6.8 6.6 5.4 8.2
 
Middle Income food Deficit (2104) (313) (429) (007)
 

16.6 8.6 

Hish Income Food Deficit (108) (174)
 

7.7 9.7 $./ 8.0
 
Total food Deficit (8962) (1970) (2532)- (1896)
 

12.9 10.3 

road Exportara (2642) (266) (101) 

8.9 9.7 6.2 4.6
 
Total Dlu (116041 (1970) (2783)(1971) (2202)
 

Sojrce: VAO Production Yearbook 197V,1 For lating of c n.tri. see Ane. A.V 
1973 date whore 1974 crop failed. 
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Average Yields of Pulme, Soybeuans Id roundnuts
 
in .1FRICountr' Categoxie , 1974
 

(-atrio tons per beotare)
 
(area harmeted in 

Country/Region 

Alia Ruah Inome 

Other Asia Market 
Zo~..ee(25167) 

India 

Bangladesh 

Pakista 

Indonesia 

Philippines 


?&ad(250) 


Mor Asia 


NAMES Mon-OPEC 

Egypt 


Turkey 

NAH/E Hi Inc. 

MA/NE To Inc.. 

Nigeria 


Sub-3ahara IiLInc. 


Sub-Sahara Lu Inc. 


Na1.o 


:Uter Kil-A.Aarit. 

Argentina 


Brazul 

Venaze1(6) 1- 

Ecuadcr 

Other Lat. AA. 


- ' :
T t A
- Am..
 

Low IncoeOs F'x .f1,it 

1114111Inoae F'wsl Deficit 

TotJalFood Lri t 

tbuiand heotareu 

Pulsee. 


0.61 

ISl£§f.(12) 

O.ub 

0.42 
(22016) 


0.75 

(307) 

0.51 
(1588) 


0.50 
(572) 


0.47 

(61) 


1.09 

0.58 

ial()(611)
 

0.70 


0.96 


(1251) 

2.10 

(163) 

1.12 

(62,) 


0.73 

(99) 

1.17 


1=9 

0.19 


(Lf610) 


0.51 

6
 

(6 4) 


0.51 

(5009; 

23.7 

9
72 

(4,8 

;it)t;(J
 

C.ht 


)3e4(8() 

(I7J( 

0.77 

7Jj 

"I 

32.73 

-.71 

3.6 

6 


in parentheeo) 

Soybeans 

0.66 

0.83 


(811) 

-

0.79 

(700) 

0.76 

(2) 


1.13 


(102) 

1.07 


1.55 


1.23 


.L(878) 

t1a3 

(5) 

0.J8 


(170) 


0.60 
(..) 


') 
(111 

0.-:9 


.t73 


1.,6 


t7'fl ) 


I.im 

((1,)
 

(55j) 

'I.7',.I7
 
(133J 

((.22) 

..72 

A, 

tI71A9) 


Table 9 

Groundnut. 
in abe. 

1.48 

0.81
 

(78A() 
0.76
 
(656)
 

1.36
 
2

( 4) 

1.32
 
0d)
 

1.,t 
(1120) 

0.31 
(35)
 

1.58
 

(11j5) 

0.79
 

2.09
 

1.25 

1.86
 
(16) 
2.19 

(16) 

1.25 
(3)) 

1.22
 

811I 

J.
 

(2.100 

0.80 
(1955)
 

0.67 

.
 

, ,)
 

.7
 

3bo 

(20) 

i.p 

£ 

(1.312) 

0.18.8') 
(2261)
 

1 ..
 

1.17 
(14,11A
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DDDR: IAR/76/2
 

PRIORITIES FOR INTERNATTONAL SUPPORT TO AGRICULTURAL RESEARCH
 
IN DEVELOPING COUN RIES
 

(Chairman's Position Paper)
 

I. INTROIJCTION 

1. At the request of the Consultative Group on international Agricultural Research 

(CGIAR) the Technical Advisory Committee (TAC) submitted recommendations on priorities for 

support to -national agricultural research in a paper prepared for consideration by the 

Group at i.6 meeting in July 1973. (1) These recommendations were endorsed b, the mbmers 

of the Group and have rep'esented its policy to _ate. 

2. In the last three years expenditures on international agricultural research have 

risen rapidly both in real terms as a result of the expansion of existing programmes and 
the development of new international oentres, and as a result of monetary inflation. This 
,a highlighted in the integrative paper prepared by the Consultative Group Secretariat in 
1975 (2). While the rapid grow-h of the international research system reflects both the
 

uirgenoy of the need and the value of the Consultative Group conceptually as a means of
 
penerating new international support for a priority field of action, it is natural that
 
after five years of operation and a six-fold growth in monetary terms thero should be some
 
priine for reflection. It was therefore decided 
in August 1975 to undertake a review of the 
oieruitionn and future management of the whole system. (3) Ae a oontrilutiQp to this review 

!in TAV f'elt that it ghould re-examine its recomenD ations for priorities for .rupport to 
international agyicultural resegroh in the light of progmsee Made since iL7 3 , and this paper 
setm out its oonplusiogn . It is emphasized that these priorities relate to ,nternationally 

supported reaearoh. Priorities for research and those for development do not necessarily 
oo noirie. I)ifferent priorities will apply to the applioation of reselarch results to develop
mont, depending on the availability of technologies already developed ano .he objectives 

of national development plans. 

A. In its discussion of priorities the TAC has alwaya realized that 
funds for inter
ntional retearh would not be unlimited and that any proposalu for expanded activities, 
whother Involving exietim, or new programmes, had to be viewed against the likelihood of a 
crtain levol of funding being available at a given point in time. Against a background of 
tirm, the. oh.,rtive of assigning an order of priorities is therefore to indioate those aoti
viti,, whinh, in the light of certain criteria, ought tc be given first attention within the 
It,,iv of' funing which can reasonably be anticipated within a given time horizon. Others 
ti retiognized importanoe but outside this first oategrry of immediacy should then be 
mnleldfrod within that period only if funding was to 1'ecome available more rapidly than had 

!t.ri erpeott'd, and if their inclusion did not appear to jeopardise or place an unreasonable 

rentriction on a first priority activity. 
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Alternatively support from the CGIAR to activities originally considered by TAC to 
be of lower priority could be phased in over a longer period of time once the first priority 
Frou" had been substantially dealt with, providin, there was a oontinuing modet exoansion 

jr LIn in real ters which admitted the inclusion of new xroosale. In reviiwn&c its 
, -l0'i~eOmh TAC has warkea on Ahe. ageum&ption t t this will be the oit~ai 13. this 

or.. ;al noint must be bome in sind in studying its reoOMMendations. Clearly if the future 
level of funding were to be fixed at something like the 1976 level of $65 million, the
 
whole set of priGc. L-ies which follow would have 
 to be reconsidered. 

5. A note concerning the criteria used by TAC in suggesting priorities for inter
na ',nal support to agriculturl research is relevant to the background of its work in this 
field. Certain of thee criteria are explicit in the disoussion tf individual. recommendations 
in this paper, for example in the case of cereals; where the importance of their contribution 
to the diet, particularly of lower income groups, their significance to the balance of
 
payments 
 of developing countries, the inter-relationships of increased output of cereals 
with progaess in riaing production and productivity of other key food commodities, and their 
importance to farm income and employment over a brood range of conditions in developing 
countries, are all brought out. These facts indicate that if resea-mh led to a successful
 
advance in raising productivity of cereals, it would benefit 
a very large number of people
 
economically, socially and nutritionally in many oountries.
 

6. The latter is important in considering the justification for support from CGIARI
 
research on a given problem or commodity of 
benefit to only *ne or two oouAtrieb could
 
scarcely qualify for this, 
 even if the number of people involved was quite large. Otherwise
 
TAC's first priorities for action might all relate to Asial This would not, 
 of oourn',
 
preclude the Committee from drawing attention to an urgent need for action to 
 rvinforce
 
such research outside the CGIAR framework.
 

7. Similarly food is an extremely important priority but not all-embracing, since if
 
rural people do not have work or 
land they may have no money to sustain an adequate diet,
 
let alone obtain other necessities. The potential contribution of agricultural rissearoh to
 
income and employment from agriculture is therefore also an important criterion, and here 
the end-use(s) of a crop, or the possibility of multiple uses must be 
token into account.
 
Such criteria may guide decisions both in respect of the priorities for r) eirch - cotton 
is an example, and concerning the objectives of the research to be undertaken ... rmei of
 
i's probable socio-economic impact, e.g. the mechanization of cotton production.
 

8. 
 Of course, a need for research does not necessarily indicate that that resoaroh 
merits priority, nor because a oomodity or problem is of widespread importance d:.', it 
always mean that more research in likely to give a high pay-off. This in where there has to 
be a mArriage of economic and soientifio judgement. Thus the probability of a successful and 
even A rapid outcome from a piece of research would not justify awarding it a high priority 
for CGIAR support unless this was likely to have widespread benefits. The opposite case of 
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a problem whose solution would oen up an enormous potent.ial but which presents great 

technical di'Ticulties with a oonsequently speculative outlook and probably a high cost 

to urge advanced countriesis more challenging, but equally might call for the TAC 

to udortake it an part of their contribution to development rther than to recomend tha 

CIAR to fund it. E jn Y. _Lh efore, the TAC has 41!otod its prirites to the more 

effto lqatit- o2f e2jxisti knowled t to solve identified agrout;iur oierO e of 

wid opOtential benefit to developinRg octre. rathe te to ai to t ,tock of 

knowledge 	 in baste 'oertJtfJ2 fields. 

or9. In approaching this task it has not worked to any rigid set of criteria 

applied Wny mathematical formulae. Priorities are not immutable and the keynote has been 

flexibility both to enable it to cope with the very wide range of subjects which have come 

before it, and to oovur changes over time. Again cotton offers an example, since the 

closure of the U.K. Cotton Research Corporation (CF) may hAve introduced a new element of 

urgency for internatL .l support to research on a crop the wide importance of which has 

always been recognized by TAC but where there has been a question mark aginrt thG need tor 

CGIAR action to reinforce ongoing research. 

10. 	 An time goes by and the costs of the whole CGIAR system rise, it may becom6, 

increasingly necessary for the TAC to look at priorities within it,,. priorities, for example 

between and even within individual cereals (e.g. between irrigated, rainfed, deepwater and 

upland rice). Th'i would allow shifts in emphasis to meet ohanging ciroumstances to be made 

in good time, and in some cases might indicate the need to phase out -Lri ongoing progremme in 

order to allow r)sources to be re-allocated to a new line of research within the CGIAR 

,y,,tem, either tt the same institution or elsewhere. _li 3dews of the Inter

nAtional Aripulural Research Centres (IAlrS) should be of oonqq1,;t: Ac vlue herst whther 

any fmore Qo hi.ontlc .P aDpro~oh to the overall @2eermi@tio of .,1-'oritiee to oo with 

future exi&encean is doeirable or even feasible, is a !Mter whkbth ,C2IAR or its eview 

commkttee might wish to discuss with the TAC. 

I1. 	 Ta' PRIOHIT]15 SUMAMWD 

Ftrfe 2riorioty - Tseargh on bAeio eta~le foods 

11. B__h in reDgoet of suuport to exeitIng irocrews and to new research endoavoutrs, 

th. TAC vlaQen the hil heet inro -taip on rysearvh dlregteA to imrvasing the &#MtnM 

guality of food iroqo9ed. This policy has been consistent throughout the life of the CGIAR 

and it has been uubntantially endorsed not only by the actions of the CGIAA but by the 

conclusion ,ind recotmendations of the World Food Conference (4), the recent working 

conferenoce on re-searoh to meet U.S. and world food needs sponsored by the U.S. Agricultural 

Ho.anrrh Policy Advisory Committee in July 1975 (5), and by the 18th FAO Conference in 

November lq9T. (o) If anything the continuing uncertainties of the world food situation have 

enhanced thin priority during the life of the TAC. 



12. Within this overall first prority group primary empharnia is given to the cereals
 
for the reasons met out below* Great importance is also attaohed to the food leguzmes
 
(inoluding the legimainous oilseeds - groundnuts and moyabeans), to the starohy roots and
 
tubers, to rominant livestock and to aquaoulture. However, because their importance -to the
 

let, _swell_ an to0 _terms-tur_i of Ahae o7 n -h inoe-hy-rvd --
to producers varien greatly an a regiemal and ecological mono basis,(see Annex Tables 1 to 3),.

the TAC has not a"signzed a particular zeaking between these other commuodities.
 

13. Three oth~r major and retlated field.s of research to whioh the TAC accords vnry

'highi priority are intensification of cropping, which could be 
 the major source of growth a&'ter
 
improvsd productivity of the major food staples has been soundly established, post-harvest
 
teohnology, and sooio-.conomio 
 research both in raspect of the individual commodities mentioned
 
above and in oonneuion with the development of improved farmine s-ystems.
 

SeonA nriozIti
 
14. Among the seond priorities ourrently- under examination are tropical vegetables,
 
cotton (which providesa both food and livestock feed 
an well air fibre), and the annual and
 
perennial oilseeds., Support has also been reoommende9d for single factor research in onr, field
 
the International Pertilizer Development Centre 
 - and limited support for a specialized
 
entomological institute, the International Centre of Insect Physiology and Eoo'logy (ICIPE)

is under study, an is the specializied field of water conservation and management.
 

III.* FIRtST ORER P&aORrIES 

Wi The cereals 
15. Cereals are of fist importance because they provide the mainstay of the diet in 
most developing countries, especially for the poorer people, both in tense of caloriesan rd 
of total protein, and although their sigificanoe varies between regions, a recent calculation 
sr~gestm that their contribution to overall energy supplies is 70 percent. (Annexover T'able 1)
Thus, for about two-thirds of the world's population, thb future food problem will centre 
primarily around the availability and price of grain.0() 

16. _Neeearoh to icrease the Aed ad IARtEin9 ooan't 91cere4ls is thus or funda-iental 
nutritional importance@ Upgradino-their amino-acid composition could, at no extra cost to 
conswtaere# make a further improvement in the quality of the diet provided it did not load to 
reduced yield. 

17. Fowever, despite the real ufoess in increasing wheat and rice output, cetreal 
production in developing oountr'ioe has barely kept Pace with Ppulation and income growth 
during recent years, wad experience in' Asia ind in the world a a 'whole since 1970 shows how, 
fragilim is the base on which these, critical s PP'lis rents, (8) (Annex Trble 4) 
18. Incomo elasticity of deand for osreals is atill high in the poorer countries in 
which 90 percent of the world's population increase is concentrated, quite unlIke the 
citt~ion for food grains in the developed economies, and ts an iniportant indication that 
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food consumption levels are inadequate. (Annex Table 5) In a number of nmntri',,- fai irn 

to increase pr>..notion rapidly enough to meet domestic demand has led to inoreasing 

imports, draining foreign exchange required for social and eoonomio develrA.nt. Thr 

magnitudee of future imports, if production of staple oereals could not !.t:zreaaed moz-e 

rapidly than past trends, were fir-t pointed out in FAO's Indicative World 1.ian in 1970,
 
nd then received relativaly littie attention. (9) The fact that the situation had not
 

significantly improved five yearm !,:t*o -4as starkly highlighted at the World Pood Conferonoe 

(1O),and racent studies by the University of California (i) and the UE3A (7) .:o i1: a 

high dngre of unoertainty as to the prospecte for the longer-term future* "hi in a seosW 

renaon for acoording tho highest p-lority to increasing cereal production in devRloping 

countries.
 

19. Third, a faster growth of producti n will be necessary if cereals are to becoe 

ovrilable in sufficient quantity at prices which will permit their econcmic use in livestock 

r 4iAonH. It is relevant to note that the rapidly rising demand for feedgreine in th, more 
affluent nations has contributed to the recent shortag, n and high prices of .ersans and 

soya boanti, affecting the availability of grains both on oonoosiional and on normal trade
 

termii to developing countries. This further emphasizes tha need to inoreaso output in 

thoie countrioti as rapidly as possible. (Annex Table 6) 

20. Finnlly, cereals are the lynchpin of the cropping systems in many developing
 

countries and thus contribute significantly to farm income and employmonl..
 

2.. While these reasons in themselves offer compelling nutritionrl, economic and
 

social arguments for devoting high pricA±-ty to research on the cerealn, there is another 

important consideration. In the past mos-. developing coixntries increai,,, their production 

(including that of cereals) largely by expanding the cultivated area. uertain ar still 

fortunnte' enough to have reserves of good land which can be brought under the plorgh, but 

some are alrvadv pressing up against the limits of their land resoures, or will be within 

s meaumrable timeopan; and mr.rginal land is already being cultivated with serious backlash 

uffectn on pastures and forests and consequent Anvironmental degradation. 

Although renoearoh is .equaired (as well as other measures) to try to prevent further 

lofiv of irable laund through erosion, salinization, desertification and pollution, and to 
i(ientlfY the r'eftrninto and csts of bringing new, potentially arable land into use, the 
problom ftcing many developing countries in likely to be one of trying to produce more and 
more from A finite, or even shrinking resource. This particularly applies to the densely 

popul]ted countries of South Asia, but also to much of the Noar East and North Afrioa. 

(Annex Table 7)
 

'3. It will be increasingly neoessary to turn to raising yields and crop intensities 

nn the IPjor nource of futura gowth, &ad since cereals oooupy the largest share of the 
arable area in a wide rang* of enviromnwmt, (see Annex Tables 1-3) they hold the key to the 

http:develrA.nt


more) offactive use of land and water resources. Unless their yeldo QMz be increased or their 
time to maturity reduoed. it will be correspondinagly moi' diffioult to Mak, si~ificant 

satisf~lng basic oplorie remiireuentl. The alternative - increasing imports - is open only to 
a few developing countries. 

24. With the increased emphasis of IRKI on non-irrigated rioe and of CIJO(T on u
 
whestal and the establishment of ICRISAT and of IQARDA, uignifioant progress will have been
 
made since 1971 in o-ering the major gaps identified at the inception of the Conultative 
Crc",,. ihich related espeoially to sorghum, millet; rainfed, deep flooded, and upland rice; 
barley, vid durum wheat.
 

29 , Nevertheless it may beo en toaqestion whether even now er-o ,,ubsg donein , 

in oMepoct of o hreals.and thae aspectseom to merit snoal'attention. The first is the
 
nature and adequacy of linkages between the Intenational Centre. and national institutions,
 
both in research and the applioation of it results; where the Contres' responsibilities
 
should and; and how their efforts to work with countries could be supplemented by
 

collaboration with other agenoies such as FAQ. The second in the improvement of nutritional
 
quality of cereals; how this can be achieved without detriment to yield or coumer 
acceptability, and the respective roles of the Centres end other advanced scientific
 
institutions in this. The third is the degree to which yield stability can be improved,
 
partioularly in the more difficult environments, by a better understanding of the fundamental* 
of plant physiology, tolerance of adverse climatic conditions, and the mechanisms of 
resistance to pests and diseases 1/. For this further basic research is required, and this
 
explains the high importance attached by TAC to the greater involvement of advanced
 
laboratories of both developed and developing nations in collaborative research with the
 
Contres, and its interest in some aspects of the new venture of ICIPE.
 

(ii) Food logwnes 

26. The food legumes are the second main source of total protein in the diet, and, at
 
leant for the lower income groups, the principal means of improving dietary quality, because
 
they complement the unsatisfactory composition of most cereals in terms of the limiting amino
acids. They are also a potential uouroe of simulated milk and inoat products (soya bean is 
already being developed industrially for such purposes).
 

27. However# the low and unstable yields of most species of food legumes in developing' 
countries give cause for concern because, despite their high nutritional value, slow progress 
in achieving any significant improvement in yield is leading to their progressive displaoement 
in a number of countries by more profitable crops, especially where improved cereal varieties 
can be grown /.(Annex Table 8) 

2It is important to note that 75 percent of all cultivated land in rainfed and yield
fluctuations due to unpredictable climatic stress act as ,a strong disincentive to innovation. 
Thia was referred to repeatedly at the FAQ/UN)? -Travelling Seminar" on 1ainfed Agriculture
in Monnoon Asia. (12) 

dThis is referred to several times in the UIIRISD stud~y of the social and economic implications
of the high--yielding cereal varieties. It has been compounded by governmnt price support 

' policies which are often directed to cereals but ignore other food crops. i 
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28. Fo.r this reason tkhe TAO sees a tuartiMJar need Q2i interational _M~port to ZooseAr 
m~e( to te gai legues dOhas tomided ta rirta Z kyen toAi species:oo af, 

Sohiokpaa,_field bean XeI'is). Krodnt..(Phaeolws
Dijaoa ya. -andso abea....However, ithas 
experienced difficulties in determining the best approach to sOuh researh in view of the larg* 
number of species involved, the very diverse range of environment over which they are
 
cultivated with consequent problems of location specificity, and the apparent need for
 
fundamental research to obtain a better understanding of the nature and physiological
 

mechanisms limiting their yields whioh might arae for estabiaeiinoBorn strone centrl 

facility.
 

29p In order to help resolve this problem the TAC convened a working group on the 
improvement of grain legumes at the IAII, New Delhi, in September 1974.(13) 

30. While this group identified a number of aspects of fundamental research on the 
biology of yield of grain legumes for which additional resources ae clearly needed, it did
 
not conclude that there is some inherently low ceiling on yield improvement which puts an
 
immediate restraint on the ability of national research and development programmes to help
 
farmers to increae 
yields. Indeed it felt that there is strong.e..tantialevidence that 


scope exists for increasing yields of existing varieties by applied reearh to improve
 
cultural practices, plant populations, pest, disease and _eed control, and by the use of
 
diaease-free seed, prduction of effective innoculants, appropriate fertilizer amendments 

and better agricultural practices. 

31. While it saw the international agricultural research oentres working on the main 
lorume species together with national programmes as having an important role to play in 
spplied research and training related to these problems, it pointed out that some of the 
measures which could improve yield and produotion in the short run are of an economic and
 

policy nature and lie outside msearch.
 

32. A further measure which it felt could have an important bearing on the improvement
 
of *ields in the somewhat longer ter~n is coordinated action to make the world's germ plasm
 
of the major species of grain legumes more accessible to all countries and to evaluate these 
genetic revourceo for use in breeding programmes. It reoommended that this should receive 

himh priority in the work of the International Board of Plant Genetic Resources. 

33. At the same time it recognized that there appear to be physiological obstacles to
 
raising grain legume yielda beyond those presently indicated by advanced 
applied experimental
 

work, which, are unlikely to be solved without additional sophisticated research. It did not
 
consider thott such work could be effectively under-taken at a single centre and concluded that
 
a moro. satisfactory approach would be to 
 reinforce ongoing work at identified centre.f of
 
stre)ngth in relation to specific problems.
 

34. On the basis of this report and its subsequent discussion, the TAC has affirmed the
 
nt-.nd for continuing high priority to ±UjIed -researchto raise yields of the food legur*ea at
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the tIrLernational Centree in coplaboration with the IBPQR and 2gleote institetoo in 
developed and developing countries. It recommends that the Oetz'Iu be gnoounAd to prepare 

opeoiic presentations for its consideration tn respect of 4W @.itionAl activities and 

=yj'dr. t~1Ud 

35. In order to provide a mechanism for initial discussion of such rec-usets, as well
 
ar *o identify specific areas for further work and to decide how such work might best be
 

carri d out, the TAG has decided to keep in being its ad hoc committee on grain legumes
 

as 
& Standing Commitvte. This will enable further meetings of fundamental and applied 

scientiots to be convened periodically in respect of some of the more basic problems
 

J iified at the New Delhi meeting and to assist in foruulatineg specific projects. A problem
 

dib., iod by TAC in the respect and not Yet fully resolved is how to develop more flexible
 

means of fyndian such activities.
 

,6. The TAC Working Group drew attention to the fact that the only widely grown food
 

let,,mo which will not be adequately covered by the work of the international centres once
 

ICARDA is established will be the soya bean. It regretted that the COIAR had not found it
 

por-sible to support the INTSOY proposal which TAC had earlier recommended.
 

37. The TAC's subsequent discussions of how best to prooged with this matter have
 

confirmed the widespread interest of developing countries in the potential of the soya bean
 
both as a direct source of human food in various forms and for concentrate feed for livestook.
 

However, there have also been some divisions of opinion as to the technical possibilities of
 

tranmsiltino this apparent potential into real terms. Attention has been drawn to 
the frequent
 

failurev of Attempts to introduce this crop in many countries, particularly in the humid
 

tropicn, both because of low yields and other factors affecting production, some of which
 

appear rather fundamental, as well as problems of utilization and consumer acceptance.
 

38. While still regarding this as a crop of high promige for developilln cou-ntriesethe 

TAC tberefore wishes to be better informed as to the nature and ein ficanoe of these problems 

(p.;.rticularly as they seem likely to affect the value of soya bean an a means of Improvig, 

h'm: n nutrition), before making a further recommendation to the COXAR as to the priority it 

!hould be friven and the type of additional support required. In making any recommendation for 

ic-h suppor-t, TAC would also wish to indicate an appropriate and acceptable institutional 

mAchiner- for its implementation (in which it sees INTSOY as the key resource base) and this
 

too will be riven further consideration.
 

(.ii) Starchy products
 

The third major group of food crops to which the TAC accords high priority in the
 
i:tarck/ foods,, including roots and tubers. As was pointed out at the 5th TAC meeting in 1973,
 

thni hav received much less concentrated research attention than the cereals, since they have
 

ho,,n held to have low nutritional value by nutritionists and only the potato is of signifioanoe
 
to ceveloped countries. Yet, despite their low protein content, these crops are of great
 
d1itarf importance in the developing world - for example, in tropical equatorial Africa where
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nome 70 percent of the world area of yams, sweet potato and cassava is concentrated, they are 

the staple food of some 80 million people. Moreover they have a Potential for producing a,
 

enormous output of energy per hectare, and their yield, nutritional quality, Puid range of
 

ecological adaptation all appear capable of improvement. As the pressure on o ltivable laI d
 

Ai as,,r, t _5 conceivable that people will h'ive to trn more and more to such ops as the
 

basic soure of energy comparod to the relatively ineffia ent cereals. This has been a main
 

reason for the TAO recommending mupport for CIP despite the somewhat limited importanoe
 

or the pctrto to t V. f -s a w},ole at the time.
"*q jo n, worlli present 

40. The TAC therefore recommends continuing support for work on cassava at CIAT and 

ITTA, and yams and sweet potatoes at IITA; as well as the expansion of efforts on Irish 

potatoes at CTP, both for the high altitude arens of the tropics and mub-tropics, and for the 

humid lowland tropics. It is consideed essential that their programmes cover not only 

production hut iilso storage, conservation, and processing, sinoe some of these crops, althoul

capablo of vry high production, a-- poor keoperv and nuffer serious losses from spoili.e. 

41. The banana or plantain is now the only,' widely grown member of this g-oup of crops 

remainini outside any macor resiearch programme, despite a proposal by TITA that exploratr';
 

wor4. ,hould be included in its programme for 1973. The TAC believes this to be a signif! _fnt
 

gnp in the coverage of food crops in the humid tropics, since the j-nus Musa 1/ which is
 

almost entirel' located in the developing countries) is not only important at the moment as
 

n source of' fool, employmnent and export earnings, but is believed to have a considerable
 

potentiai for improvment of ,ields and for fitting into more intensive productive systems.
 

It therfore proposes to explore this question further, possibly through ,xTAO-sponsored 

working group. 

(iv) uminant livfes tock 

,I. Ia repect of livestock the TAC holds the view that priority phouldc oto the 

rnuinant,, epocir lly for meat production, since thiL. offers opportunities for increasing 

fool, ,upplit; through better -esource utilization, which conflict only to a limited extent 

Hi r,,cutrement,; for land for direct production of human food. (The work of CIAT on 

,lvloplnhT l,,t production in the llanos of Latin America suggests that there ari major 

'in a:p,, olr'orttwttitc hore). Moreover ruminants are of dominant social and economic 

:;i,miiricnc, in ,nome of the poorest a"d most backward countries which have little scope for 

,, :,.,-'J1t.:lt.x development, for exmnple in the Sahelian zone of Africa, and where 

kn-. ', ,g av,ux red :n doveloped countries cannot easily be transferred successfully. There 

-ive potivi'wuitti., for ex'panding both meat and milk production, and provided marketing can be 

proporlv orgnin1.,,d the latter may offer a niw cash activity to small farmers as well aa havin& 

imT ,r'ant 'onnotitions for the improvement of nutrition. Nevertheless the TAC does not see 
,'e,,,: vh in ,i rv'n, as a ma'or priority for international support. Rowever, both for teCihial 

ThCijal nsluthe aChlevemeti_/ 1 of henminnt laaetonck pential will not be easy And 

1/ This -rnuxi includes; the vegetable plantain, the banana and ensete (grown mainly in Ethiopia) 
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there are difficult proble requiring research which. a-nnt easily be tackled without an 

inte.atig-nl mult -djsci ary effort. 

41. By contrast, pig and poultry production can be inoreased relatively easily by
 

the application of sophistioatedt capital intensive teohnology, provided that rigorous
 

control of disease can be achieved and entrepreneurship an sound managerial ability are
 

nvailable. While neglected oQ~ortunities oertainly exist for imLrvin. small-scale pig and
 

poult y roduction by la'bour intentsive Methods, it is felt tk3Lat hese oan be seized by the
 

=r!li.ation of known methods of disease control and better feedjg and wanagement, and do
 

nc. uire internationally sponsored researoh. 

14. The establishment of the International Livestock Centre for Africa (ILCA) and the
 

;nternational Laboratory for Research on Animal Diseases (ILRAD) also in Africa, represents
 

a major reinforcement for research on ruminant livestock production and health in developing
 

countries. Their joint efforts over time could lead to significant progress toward one of
 

the main priorities indicated by the World Food Conferenoe, the control of trypanosomiasia
 

and th' wie of the vast area affected by this scourge of Africa for human settlement and
 

improved ruminant livestock production. 

4' . There two institutes essentially relate to African problems and mainly to cattle: 

a f rther eren of livestock research to which the TAC ha been dvotilng its attention relates 

to the improvement of thewat b ffalo. This is perhaps one of the most clear-out examples 

of a rngional priority, since although the buffalo is domesticated in every developing 

rerion, a well as in Europe, and is increasing in importance in Latin America, it is 

es.entially an Asian animal, with 98 percent of the world's population of 130 million head 

concontrtid in Went and South Asia and the Far East. (Annex Table 9 ) Over 50 percent of 

tho mill, production of India and 75 percent of the meat in several Southeast Asian Countries 

it nupplied by the water buffalo, which is also a primary souroe of draft power for small 

,1. At the moment there is no internationally supported programme of research on thin 

i tnort rut aninmal, and following requests for ouch support from Pakistan, the Philippinep. and 

Thailnid, the TAC convened a joint workshop with FAO in Singapore in March 1976 to examine the 

overall need for research, to define the major gaps in current research progremees, and to 

dranw up n scheme for tackling them . 

, 7. 'o fAr the TAC has focussed primarily on the large ruminants because of the 

Fp,rrently very hig potential for increasing their productivity, althouph it has recognized 

the iaMortAnt of sheep in relation to tlie ecological conditions and grazing resouroes of the 

Neer Yatut and North Africa in recommending that the improw ment of sheep huabandry, within 

the contert of better farminE synteme should be a major element of the programme of ICARDA. 

j/ Conclusions and list of participating countries to be inserted after May TAC meeting. 



48. pAC has al-so become iricreasingly conscious of the role played by the goat in 

providing meat, milk and hair, espepially -for the poo~rte op~le in developing countries In 

the more difficult environmental conditions where the survival of other ruminants is 

preca/-ous. There 'is evidence of considerable opportunity for improving per capital production 

and quality by breeding and sound management. Yet, this animal has generally been ignored in 

its being stigmatized as a destructivernsearch programmes in developing countries due to 

often less damaging than theforce; whereas, if properly managed, its browsing habits are 


close grazing of shes .
 

49. Research on the problems of goat improvement within local systems of animal 

husbandry is within the remit of ILCA; and also, potentially, of ICARDA. The TAC therefor. 

reoomm nds to the COIAR that lthis neglected as-pact of livestock research be drawn to the
 

report their findings
* 	 Attention of the manaiement of these Centres, which should be asked to 


and Any related action they feel necessary, either within their om programmes or through
 

other 	mpane, to the Committee in due course. This will provide the necessary basis for an
 

informed recommendation from the TAC to the CGIAR. 

50. Until husbandry practices, and in particular nutrition. have reached levels which 

to not restrict the develomomnt of the genetio potential of existing lyvestogk, there may be 

.ittlebenefit from breeding for Vmroved strains. For thi 
- rean:--the TAQ rates the 

improvement -of feed-sq~plieg as of first priority in relation -to ruminant livestock 

introductiondevelopment,. There is great scope for better r&nge and pasture management, for the 

of' forage crops Into arable rotations (particularly in regions with large areas of fallow) and 

the more.effective utilization of by-produots and roughags, an aenourrous quantity of which is 

,
id-,,d'i Iwanted 	 at present. T) is oould con tribiite tiniirittj tio- liiomE. 

(v) Aquaoultuwe 

51. At present aquaoulture accounts for only some 5-6 million metric tons out ofa total 

Annual global.finh catch of 45 million metric tons, contributing approxi.mately 4 percent of the 

world'si animal protein supplies, excluding milk. However, the consensuse of expert opinion is 

that by the year 2000 the total food fish caught by "oapture" methods, even with improved gear 

;nn finh finding equipment, is unlikely to be more than double its present level; whereas, 

..i'evn theo removal of certain constraints, aquaculture offers the possibility of a tenfold 

inrr..ae over the mame period. It resembles agriculture in the sense that the limits to 

production are directly related to inputs, and production (unlike the situation in 

roanventionAl fisheries) is relatively susceptible to human intervention. Moreover, there 

"re inte".sting opportunities for symbiotic linkages on small fame between aquaoulture and " 

othe' .forms of small livestock production (e.g. pigs and ducks) as part of a highly intensive 

rerycling system. 

I,?.Boamie of the apparent potential for mass production of cheap food from aqiiaoulture, 

the TAG Pponsored a seminar in July 1973 to try and further its knowledge on this potential, 

the' state of the art in research, and how reinforcement of existing methods might be effeotive 

in nccmlerating technology leading to higher levels of productivity from fish farming. (14). 
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A number of renearch areas was defined which were considered critical j( the,
 
nrhi.vv-mf'nt of the potential harvest of 50 million tons by AD 2000. 
 However, because of
 
the diff'rences existin K in ecological conditions, it wa 
not felt that all of these could
 
h,.ffe-ctively dealt with at a single 
 location. The mAmting thereforf recommended the
 
f41tabliiihmont of an international ProgTamme 
 for anuaculture regions of the world, to work orn 
priohlemin o;' a longer-term nature, sunPorted by a netwnrk of national oentree to investigate
 
Problemf; of a local nature within each 
region and to undertake pilot scale studies. 

1)4. To follow up the - recommendations the TAC appointed an 3xpert oub-ommitteo to ,idvise
 
it on cpocific 
 action. This prepared a global programme estimated to cost 15 million dollaor. 

59. The TAC felt that this was too ambitious, particularly in view of the dearth of
 
qualified personnel fl. It therefore recommended that a phased programme should be developed, 
initially in Asia as the highest priority area, with 2a1i3cllar emphais on the tr:.i' - _ 

additional r'enea chers 
 at selected national institutions there. A need was also foreseen 
for a m-ehanism to coordinate bilateral donors' activities, to indicate to them appropA-iate
 
anr, for rosearch, and 
 to ensure an adequate information and training component in th. 
projecti; which they were prepared to support. 

6n;.lQ the TAO did not feel that there
 
'upport aiguaculture research, which it commended to bilalera dQori, 
 ,thl, Confl-tttee ii'vfl'the],zm, 

con eier.r that the potential lon--temr, benefits of goater inveisimont L.i nquaoulture r",eaiijj
 
could be very confilderable. 
 It in therefore keeping bjl'-etsaleffore ndr ow, U1ut
 
forv-lo-inr: the option to approach 
 th CGTAR in ordyr to h-J)a de-iitotar coor-dinated
 
thrust at ;uiapproprinte time in 
 the future, when, hopef~lly, a ntter . ' 4 knowledtm and 
tralqed m.inpowr will have been developed as a result of bilateral .ppo,'. 

Nv ) I ntensifi4cation 

Although in the past the two main sources of' growth of ngrh;ultural output have been 
iiroa expansion and yield improvement, the combination of population prnsure on land resouroe, 
$111i rlein , costs of the manufactured inputs required to achieve high yields has made it 
inc'f-tiinjv necessary to search for alternative means of maintaining the gKrowth of agricultural 
pro,hicton. In !,oma of the mor- leneely populated countries (both developed and developing)
 

'a 'Inn n, i nd into cultivation is now 
 virtually foreclosed on any significant scal.1, And 
.,, wn,"v;' I.. the cost of its development is becoming progrsaeively more expensive and
 

.. i!i,-)nnl '<On' f'rvtionel 
 systems of land use are breaking down. While the scope for
 
tr'n if ir-arton by increahint., yielde 
with relatively modest increments of manufactured inputi, 

r-t. n, coni,1.-rabIle in developing countries, the onerg- ooet/foreipgn exohango squeete at the 
r',tinnAi Ipvol, and the rink susceptibility of small farmers at the ruaer level, sugpilt that 
it mav h. inr,-rilistir to depend on the adoption of western input standards in anticipating 
tir 'u'ur-- t'rowth of l elds. 

It w.A poi 't,, out in the worknK group's report that nowher, eithr nationally, regionally,-'r intornational'v im there sufficient personnel trained in aquaculture to implement the-v,-lopmpnt of the industr7 on the scale which Its potential warrants. This lack applies to
"ci ntistr,, tochnologists and ,xteneicn workers. 



- 13 

58. On the other hand, cropping intensity in developing countries is usually well below 

what in feasible with good management, even under irrigated conditions. Relatively little
 

progrens han been made in improving this situation, which is due to a complex of factors, 

if U1ng inadrquate water supplies and poor water management, salinity and low soil
 

furt. ty, slow maturation and other weaknesses in the crup varieties traditionally used, 

inndqu,te control measures for pest, diseases and weeds, and lack of draft power at 

,-Al -al periods. Recent work by the International Cantres and national programmes has 

signifirantly shortened maturity of a number of the important food crops, in particular 

wheat and rice, and opened new horizons for intensification. For example in the case of rice
 

o crop annually are now being grown by small farmers in pilot schemes of substantial
 

,.. with higher plant population, higher individual plant yield, and higher pest and
 

diseane renistpnoe.
 

Y). However, intensification can either involve planting the same crop more frequently 

in a mono-culture system, or alternatively, introducing additional enterprises to develop a 

mixed cropping - crop/livestock system. There is mounting evidence from work done so far 

(e.g. at IRRI and IITA) that there are favourable interactions and complementarities between
 

cropm in nutrient uptake; pest, disease and weed control; 
water use; and possibly in
 

converiion of light into energy 
 in mixed systems, which are not obtainable in mono-cultures _. 

:Auch ,yotom not only help to economize in the use of scarce purchased inputs, they also 

maiitre abundant renources, such as labour, both on and off the farm. Diversification of 

the enterprine mix apreads rinks and widens the range of product available for consumption 

on the farm - thus improving family nutrition  as well as for sale, thus increasing
 

disposable income.
 

(O. Proireo eLready made exmerimentallv indicates that Qnce a firm fouqdation has been 

laid in renoeot of the improvoment of productivity of the major food staples, _Itensification 

could be the main source of lori-term Krth in many develop ing countries, particularly in 

A,.in and the Near East. 

el. 'Thi of course is already a major objective of the work of CIAT, ICRISAT, IITA, ILOA, 

nnd IRM at, woll an of the projected prognvanme of ICARDA. It involves research both on the 
floci-c1'on'mtiV as well as the physioal constraints to developing more productive land use 

'Y, tenlf,. Th- ren-e of crops which might be included is very considerable, and includes not 

oil, food staples, but also many not at present covered by breeding programmes at any 

Internationitl Centr.m supported by the CGIAR, such as vegetables, some fruits, fodders, cotton 

AJId annual oilseeds. In so!e areas merhanization may be aissnti!.: to break peak labour and 
oer bottlenecks, aMd research may 1 * needed to define the optimum type and time of 

.iel!(.atton of mechanical power. There are sharp dlfferlnoes between re~dopal rMauiremenlts 

,n__prioritles in this respect. The design and implementation of an effective research 

1/1 Mi/ed systems may involve sequential cropping in rotations, simultaneous cultivation of 
'rops, on the same land, either unsystematically as in many traditional cultures, or
 
through tsPtematic intercropping in rows, relay planting, and ratooning. 
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and there maw be correspondingly greater dif
complex problemsprogrrammo therefore presents 


ficulty in developing a suitable methodology for such studies and in generalizing the results,
 

than for more narrowly ooemmodity-oriented researoh. 

by CIAT and IITA in finding a 
This is apparent from the difficulties experienoed6:. 


for their farming aystvnn programmes, and by IRRI in defining the area suited to 
crear focus 

cropping systems work, and in applying outside the Philippines 
the results of the work it
 

I t 
A limizing factor is the 	weak state
 

has already undertaken in this field in its host country. 


has been the lack oflimit fator
of national research on farming stems. (15). A second 

cropping systems prrammes now being oonducted at 
focua with respect tt. the objectives of the 

•everal 	institutes. 

also deftcienoiem in understanding of the inter-relationships 
bet

63. 	 However, there axe 

growth which impede both the planning and location 
of aseciflo pro

ween climate, soil and crop 

field to which the TAC believes mucha

&r go and the extrapolation of the results. This is 


more attention needs to be devoted, both by appropriate 
individual International Agricultural
 

Iesearch Centres within their own research mandates,and by national institutions, with inter

and land use planning.a means of improving revearg*national or bilateral support, am 


been somewhat concerned that theme difficulties 	may lead the Centres64. 	 The TAC has 


that on indiviiual crops, and it recognizes
to 	give lower priority to such work compared to 

the difficulties attached to international research on intenmifioation, as well as to the
 

results.

involvement of national programmes in such research and the applioation of its 

a priority goal, they
However, although increasing yield of basic staple foods must remain 

ar in many cases grown in rotation with other crops or the potential exists for doing so. 

should then be
Under these circumetanues, increasing the productivity of the jgja system 

the ultimate objective of research. Where such an approach seems desirable the TAC and the 

and the TAC attaches high priority to
CGIAR must grasp the nettle 	boldly in supporting it, 

coopersting with the Centres in discussing their future plans for such work. 

(vii) Post-haryest eohojo" 

65. The recent critioal world grain reserve situation has called attention to the need 

to 	 improve storarge, and to prevent pont-harvest losses from rodent, insect or fungal damage,
 

well as from poor processing. While research in post-harvest technolojy 'v, not bm, -it
no 


ein priority, the T-C recognizen thit it is of the it'nost ifnport;n'ri: tD
Jifn n,,, 


, j't,,i.j the full gain@ from production research on all food crops.
 

66. Although some of the problems may require mainly the application of existing
 

knonvedM for their solution, there are undoubtedly orops and qituations for which 
more 

a prooprning at the farm and
reearch is needed, particularly in relation to storage 


and IITA on maies storage is evidence

villahm level. The work undertaken by CIAT on cassava 

to 	deterioratior may also
of 	the considerable potential here. Storage quality and resistanee 

The success of
be vorthwhile breeding objectives in the case of the more Vulne'ble crops. 

to maturity of certain important foodorop gr-own in
production research in shortening time 

thp humid tropics so as to facilitate double cropping has also heightened the need for 

often formrin.-rch into drying techniq"e. However, storage and its related problems may 
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, 
a much larger post-harvest system, and oonrideration ihrref on nedsonly one component of 

to be given tc approaching this system in its totality along inter-disciplinar: linoe in 

much the same way as we are now attacking the problems of production prior to harout., . 

some cases this may involve new or multiple end uses for a commodity for food, feed, or 

industrial purposes. 

The TAC has therefore taken the view that -the work of the International Centres6,1. 

in this potentially very broad field (including their oooperatton in regioral p-ogramnee) 

nh u.d bo limited t research related to problems of harvestinK, drying& storage and mi. i!nc 
at the farm and vyllage level, and that for them to extend their horizons beyond thin v'uld 

open a Pandora's box. Nor does it intend to submit speoifio proposals to the CGIAR fo" 

research outside that being undertaken by the IARCB. Lor this reason it partioularl.iooeQ 

tho interest now being shown ip the overall field of Uost-harvst tecnoloh' by a1 o 

the CGIAR. It sees a need for close and continuing links betr-!ngroup of donors within 

th se donors and the work of the Centres, and intends to invite their Chairman to di!,rcui 

future, no as to impro-ve cooperation and ooorcinstiontheir plans with the TAC in the near 

of 	future activities in this very important but complex field.
 

IV. :;ECOND OITrDER PfaORInrES 

68. In contrast to ita firm position on first order priorities, the TAC has so tar made 

no positiv recommendations to the CGIAR in respect of several other important groups 

including veietables and tropical fruits among the food crops, and olseeds and cottcL. ainong 

other agricultural commodities grown primarily for prooessing, but whicii may havo food as 

woll as agricultural uses j/. There are two main reasons for aoortirn., .hose a lower order of 

importance up to now. 

69. In the case of fruits and vegetables, there is a large and l!iverse range of speoies 

in each group with lesser opportunity for a focus of research and for any uptake of research 

on an internationally significant scale. Information to illuminate a judgement as to their 

priority has also proved aeriounly inadequate, both in respect of their practical importance 

(production, consumption and dietary significance) and of the state of current rsearch in 

developing countrien. There has also been a lack of woll-prepared proposals for resirch on 

accorded higher priority for which the urgencythero commodit-ti compared to several of those 

wats it '1"n,.'r. Secondly, the TAC has, until now, taken the position that its firnt corcorn 

munt be with rvsearch to accelerate food production and for this reason it has not g-v n 

deotailel oon!5Ideratton to other crops even though it has recognized that they have important 

eronomic tonnotAtione nd, in some cases, such as cotton, have multiple uses for fibre, food
 

and lv.,itocd fend. 

_ 	 We do not have a satisfactory generic name for the widely diverse f.Toup of commodities 
varlously described as "non-food", "induntrial" and "agricultural raw materials". 
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'10. However not only nutrition but also income, employment, and foreign exchange
 
earnings are essential goals 
of developing countries. Lack of purchasing power is as 
erotical a cause of malnutrition as problems of food production and it must not be 
.c~r ,en that such commodities provide in some areas the only source of income to many
 
fandlip.i 1/ while in 
 others they form the major cash component of farming systems in which
 
foo is produced larply for subeiutenoe, for example cotton in the semi-arid tropics.
 
Moreover, shortage of foreign exchange 
 my be a key constraint on the supply of inputs 
required to raise food output.
 

- I Now that signifioant progress has been made in respect of its first priorities, 
tio. AC has felt a need to rethink its approach to some of these important second order
 
comeodities with the 
option of. drawing sound proposals for research of a specific nature
 
to the attention of either the ChIAR or bilateral donors.
 

72. In view of the wide range of commodities and related problemu outside its first
 
priorities the TAC saw the need for 
an "overview" which would indicate their current 
economic and social importance, their market potential, the effectiveness of ongoing
 
research, the potential for useful additional research, where the main thrust of this should 
lie (i.e. in production, processing, or end-use), and its probable cost. 

73. In order to provide this information to the TAC/CGnAR and bilateral donors, as 
well 
as to help the developing countries themselves, a study was undertaken by PAO in
 
collaboration with the Tropical Products Institute during 1974 (16). 
While this study
 
covered eight commodity groups 2/ which were selected by FAO as 
being of major importance,
 
it took as itp starting point the contribution of all major agricultural commodities
 
(including fish and forestry products) to economic growth in the developing countries, both
 
in the pre- end post-hErvest sectors. This shows that staple food products (excluding hides
 
and Pkins), account for approximately 56 percent of 
the total product value of the
 
renewable natural resource (RNR) sector 
of th* developing countries overall, and confirms 
the hig priority being put by TAC on these commodities (Annex Fig. 1). Of the remaining 
commodity grioups the oilaoeds, fibres, and hides and skins, contribute something like 18 
percent of totAl RNR. Within these groups cotton was identified as by far the most important
 
item, followed by groundnuts, hides and skins and coconuts. 
 (Annex FiR. 2). However it is note
worthy that fibres as a group obtain two-thirds 
of their total value from post-harvest activities. 

within developing countriec, and the oilseeds almost 50 percent whereas mot, of the crops 
to which the CCIAR is currently giving support are low down the list in respect of "value 
Added" (Annex Fig.3). 

/or 7arnpl mary perennial crops of the wet tropics - rubber, coconuts, several beverages
and pices, And tropical hardwood forestu.

2/ Coconuts (including coir); oil palm; groundnuts; soft oils (esame, sunflower, safflower
:rnd mustard); cotton (inoluding cotton seed)l jute, kenaf and hard fibres; misall hides
and Hkint, ;.nd leather. Soya beans were 
omitted from the oilneed list, althgouh oonnider'ed

of hi h priority, becsquee at the time of selection proposals were already before the COTAR
 
for the establishment of the IN1 TSCnetwork.
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74. As a result of this study, and its own earlier discusuions, the TAC has threfort,
 

dooided to Da,' Qarticular attention to the priority needs of vemtable, cotton, and coj
 

of t he oiliedi,, especially coconut.In respect of these oomnsodities, the situation is as
 

followns
 

75. (i) Vegetable research. Following its earlier inoonolusive discu ions on the
 

subject ,and the receipt of a proposal from the Rockefeller Foundation for the establishment 

of a tropical vegetable research centre in Asia (IVR1T)(17), the TAC appointed a mission to 

apprAise the n-ed for additional internationally-supported research, and if possible to 

provide the TAr with a setter base of information on which to formulate a recommendation to 

the CGIAR. Thin mission visited several countries in Africa and Asia and has recommended 

that a new international centre should be established to form a focal point for a research 

network with national institutionr on selected priority vugetables. It stressed the wenkness 

of national rv-searoh efforts on vegetables in several countries it visited, and drew atte' .o;. 

to the need both for more research and for trainirg to help build up national capabilities. 

(0 ) The lack of trained personnel in national programmes iu a main reason for its 

reoommendint: nn international centre. The report draws atttention to the importance of and 

neglect in research and development programmes of the native species, and perticular]'. the 

lenfy -° tabletl which arm universally consumed but very little msrketed. The needs ,' 

ver'rtnble roseerch in the tropics are very different from thoniv in more temperete r as 

and 	honce there is relatively little teohnolo&y that is tm-isforable.
 

76. However, despite a growing feeling among members that there ii need for 'iores 

form of intern,,tionallY supported effort to strengthen vetmtablo reeoro-h, the TAC in not 

vet propnred to endorse a particular institutional approach "''ith, alternatives which it 

hau .iecusned. It wishes first to obtain further information on the p!-. ity species and 

research problemfi in the main ecological regions of developing countriLi, and the resenrch 

currently in protrees on while TAC is likely to t.v Drioritythem. Thuas, 2r 
Dooi'lon In respect of veAjables, it has t yet ftnhpednatio oftis subect. 

17. (it)Cotton. Three quarters of the total world production of cotton originates in
 

the developin- countries, where this crop is of rreat importance for the following reasonsi
 

(i) 	 mT', very lnr(,_ number of developing countries (around 70) concerned with its 

procduction and procesning in which an estimated 200 million families are 

Involved; (19) 

(it) Its important role as a cash crop in rotations with food cropt, in many 

countries. Its aree is greater than any other single crop next to the five 

rt;iple cereals; 

(il) Its multiple uses for fibre, human food (both oil and protein concentrate 

flours, and concentrate feed for livestock; 

(Iv) Ito incr"asinglv important value-added componont in developing countries, with 

-onsequent implications for industrial Job creation4 and 

(v) Its contribution to the bAlance of payments. Cotton is the primary M'R export 

earner of the developing countries, valued at 3.3 billion dollars in 197?, and 

as only exce-ded by petroleum and possibly by copper. 

http:coconut.In
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"18. 
 Not only does cotton have great social and economic significance to the developing
 
world, it also has a number of urpnt problems demanding researcht both in prodvotion and
 
r1! zation. For exale, 
 over half of all the pesticides oonsuped in the agrioulture of 

it, 1n coantries are used on cotton and the inoruauing costs of control are rendering 
the oro, uneconomio to fauere in some major producing countries. As a fibre outton faces a 
cont'nuing battle with synthetioe, on which very large sums have been spent in research 
compar-d with cotton end-use. Indeed the advent of synthetics appears to have led to 
some
 
cutbokn by developed countries on research into the natural fibre. Yet in terms of demand
 
?,,r cotton goods the outlook appears to be brighter than for most other naturil fibres; while
 

-itresearoh suggests that it has a considerable potential for food use, given the
 

develjpent of appropriate processing technology.
 

79. These facts indicate a good case for additional research in terms of the TAC's
 

oriteria, and (because of the difficult, diverse, and probably costly nature of the research 
roqmired), point to a case for international support to such research. A further factor of 
significance which seems to heighten this need, is the closure of the U.K. tupported Cotton 
Research Corporation (CiC), which has been a major source of research etreansth in the past. 

80. The TAC therefore departed from its past tradition of supporting, only fooa
 
connodi.tiou by giving serious consideration to the 
claims of cotton. How'jver, apart
 
from reco2nizing that this is a 
orop which certain of the International Centre. (es
ppeially ICRISAT) might wish to study as an important component of farmiiy; Systems! the 
Committee has so far reached no firm decision an to wnat recommendation .o maeue to tne
 

CGIAR concerning cotton.
 

81. There are two principal reasons for thin. The first is that it has been suggested 
thnt research expenditures this crop alreadyon are very high compared to mont other important 
crops in developing countries, and that, this may have been one reason for the closure of the 
C.R.C. Thd. TAC wishen to examine this proposition very oarefully since it 
seems to conflict
 
with the findings of the 
M study and the recently published UNDP/World Bank/Rookefeller
 
Foundation report (19) both of which argued strongly for more international support to cotton 

rPe rc h. 

62. Secoondly, the research needs of the crop to veryseem quite oonniderabl y from one country 
to another (dempite some over-riding problems such as pent control), as 
do the possible
 
iolutionn to its improvement. Under these circumstances, the nature and type of th, support
 
like.1, to be most valuable, whether an intern.tional inatitute, a network, or a bilateral
 
donor/country approach reqitires very careful consideration. It is proponed to examine these 
two ruestionn further before making a Pinal recommendation an to the de-ree of priority to 

te. =rc-orded to cotton.
 

8-3. (iii) Oilseeds. A further iou of oomnoditie, whiqhthe TAG bglieye mertt mo-r 
conidpr-ation in national and international r~moaroh proK-ramae, foreconomic. nocal and 
n~ltritonn1 'eonn iu the oilseeds, althormx her it is -neenogryto differentlate .nharl-y 

botwoen the qnnual and the peronni.l specio. 
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84. The amnl oilaseds are a diverse &roup. Their diatribution, relative importance,
 
and potential importance vary quite widely by ecological zone, and bear comparison with the
 
grain legumeo in the sense that it is unlikely that any mingle international oentre couic
 
cope with their needs. On the other hand, they form an important oompone.it of crop rotati. s 
in many countries, particularly in the drier areas, and a solution to strengthening rtsearon 
on them which TAC believes is worth exploring would be to arrange for any additional research 
needed on individual species to be undertaken, over time, at the international Centres
 
repreCentative of the ecological zones 
where auch crops are, or could be, important. A
 
precedent for this exists with groundnuts at ICRISAT which is in an 
 environment also appr-opriate 
to sunflower, sesame and safflower cultivation. The latter is already finding a place in 
ICRISAT's farmling system work. ICARDA when established could also handle sesame and perhaps 
runflower or rape seed. Alternatively, it might be feasible in some oases to select a strong 
national institution for reinforcement to enable it 
to undertake international responsibilities
 

for an oilseed.
 

Ar5. The geographic scatter which could be obtained in this way should be sufficient to
 
cover the entire range of 
 annual oilseeds adequately but the approach is seen as an evolutionnry 
one, phased in line with the development of selected institutes, with the TAC mrintaining a 
watchinf, brief on the needs and opportunities for -e-commending support to a specific, ,-io3Fra 
of research. Here again there is a parallel with the approach the Committee has adopted for
 

the grnin legumes.
 

86. Among the perennial species the two main oilseeds are ooconits and lpal, and while the
 
1;,tter in receiving reanonahly adequate support, either through national programes and/or
 
in relation to World Bank projects in certain countries such am IndcncrnJa and Malaysia, research 
on -oconut,, in very diupersed and there is no major programimn locate& i! a single centre 
comparlblf- with that, for example, on rubber. This crop is important lur direct human food, 
,,v tho, mnin ,ource of cooking oil in much of Asia, for fibre, and for livestock feed. It is
 
widely ..rown r: a smallholder crop and in some countries of Asia and the Pacific is virtually
 
the nole source of livelihood of several million 
families. The TK study hasidentified oocoiut 
m: .ecotnd in its Drioritles for It ceini"orecrch, ig cleag 
,iipOrti that there is a n.uber of intractable problemsrXumripg research. Te TAC therefore 
wihen to be better informad oa the needs of oooonuts .ojh in respect of production and of 
proc,.tsing, and in deferr'ng its jud ement 

ae both fro thisest2& and oLe:h 

as to their priority for integiational support 
tutil t4ha" had a chance to make aw-.-,rrtate arrangemnts to do so. 

V. . iR PIORrTY AREAS 
li7. (n) Tropical frulti . After examining the problems of tropical fruits TAC has 
roncltiotd th,,t thtee may nst be approached by national institutions with bileteral support 
or, p,,rhnpr through networkis related to individual species, since the wide range of species, 

nnny of ri'ther localized importance, the bimodal pattern of much of the production (either 
lr., -e'al. ~expor., oriented plantation ent'.,rprises or very small scattered Kampong garden 

http:oompone.it
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type of holdings), and the complex and long-term nature of much of the research make it 

difficult to ser- how an effective international programme could be mounted. 

88. (b) Pomepiry. While TAC has always been concerned with the risks of erosion, 

floodinp or desertification resultiig from the loss of tree coverand the possible 

Adverse effects of this on food production, it has not been disposed to support proposals
 

for renarch on timber production or processing per se, and has explicitly agreed not 

to accord forestry any priority.
 

89. Recently however, it has been argued that TAC should re-assess this position, on
 

two main grounds. Firstly because most research on silvioulture, even in the tropics, has 

depended on temperate methodology and sometimes on imported species, and there is thus 

an urgent need to develop indigenous technology and to learn how best to manage and harvest 

native species so as to avoid costly mistakes. Secondly, because considerable opportunitien 

are seen for "agro-silviculture to develop integrated systems of tree culture, crop, and 

livestock production which might provide a viable alternative in areas of inoreasing 

population pressure to pure forestry on the one hand or shifting cultivation on the other. 

Research on such systems could be a component of certain international or regional centros 

programmes (e.g. IITA or CATIE ). 

90. While recognizing that tropical forests represent one of the few relatively untapped 

sources of wealth in a number of countries, end that there are important research problems both 

of a technical and social nature in forest management and timber utilization 21, the TAC feels 

thnt since successful follow-up would often depend heavily on disciplino and posnibly even 

government onforcement, research at the national level with bilateral rupport might be more 

fruitful thit an international resea'-oh approach. In view of its uncertrinties concerning 

the adequacy of existing facilities in relation to needs, the Committeo is anxious to study 

v report now being undertaken on current forestry research in developing countries, 

j/ CAT1, has an interesting programme with these aims in view, the only regional programme
of thin nAture 
(20)
 
P/ A resolution passed at the 1975 PAO Conference urged the establishment of an International
 

Hardwood Pulp and Paper Research Centre or Program* (21).
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(vi) IMPORTANT FIELDS OF RESEARCH NOT ASSIGNED SPfIFIC PRIORITIES 

(i) Soclo-economic research 

91. Certain areas of *ooio-eoonomio research can make an important contribution to the
 

ih. oven, ,t of the objeotives of the Consultative Group whether undertaken at the farm or vil-


Invel (micro-level), at the level of national deoision-eaking (public policy), or at the 

wider maoro-level on broad issues of international food and nutrition policy. 

92. ,pplied nutrition is a related area of research which can provide an important feed

1- .c informatior. to public policy, and whicox can also help to guide research planning; the
 

;,crefore welcomes recent action by FAO, other international agencies and bilateral donors
 

to reiv.rorce xtudies in this field through a coordinated programme.
 

93. The TAC has not assiped a rankinM priority to this very wide field but it is unan

imorn that specific activities in socio-economic research of obvious importance to the solu

tin M' the practical problems facing developing countries should be accorded very high im

purtance. Despite significant progress made in recent years, e.g. through the reinforcement
 

oi the Centres programmes at the micro-level, and through the establishment of IFPTI at the 

macru--lovel, it feels that practically oriented sooio-eoonomic research still remains inadequate.
 

7 Pre m., he ;4 particular gap at the level of national policy research. 

94. At the micro-level tie Committee seep the work of the socio-economists at the Centres
 

,, h.tvin- p-rticular value in defining the parameters of a problem in collaboration ,iith other
 

icientints (e.g. with agro-climittologits in identifying the importance of uplani rice :ind
 

epeciallj in supporting farming systems work), in providing guidance as to whether , new tech,

noloa' iw likely to be capable of adoption by producers in their existing farm situation, and
 

i, lhelptn C the progr,mme development %nd allocation of resouroes to research at their institu

tor. 3uch irrormation is also of &-reat assistance to the TAC.. n reviewing the Centre. work it
 

will examins oArntully hth%er their yTffs geed rM-inrifg m in this oritically important field. 

9%. In respent of research at this level, the Committee sees two particular areas of 

:onoaern, the.,o are (s) the extent to which the results of the micro-level research p'ogrxm

7' . = e or the International Centres can be widely applied becauce of the location 

jXrflj~city of many of the problems; requiring their study in the physinAl, social and eoo

,lomi(c Pvironmaente in which Utey ocour, and thus making ii difficult for the Centres to pro

vide t:iilormade solutions relevant to the wide rane of aituationa existing in tho countries 

whic. Lhey serve; and (b) the general weakness of mAtional systems in this field. Yet the 

latter not only have to provide the oseentIal omplementary linkage to the Centres work nt
 

the lool level, but a"- also expected to undertake complex studies related to key policy
 

S,s both iA relatie to oowoditiee and problems on which they are collaborating with the
 

Centres and on a much broader range of questions of national importafoe.
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96. In relation to the level of public policy, the TAC feels that while it is import
ant to be able to recognize local constraints to the adoption of improved agricultural teoh
niques, research is needed tO identify weaknesses in the wider institutional meohanisms on whioh 
the suocees or failure of production programes, marketing organizatious, credit systems 
services, extension and demonstration programmes, marketing organizations, credit systems, 

etc. T)ese often cut across individual commodities and lead into fields of agricultural
 
policy outoido the direct mandate of the International Centres.
 

97. Tli, TAC feels that while the International Centres should attempt to identiry and 
and draw attentio, to such general constraints, so as to make sure that their technologics
 

workhutrnot , can be applied, they s;ould not be burdened with research on the problems
 
of remnving those constraints. Tis could dilute their efforts 
and take them into a field
 
for which they are not equipped. To some extent IFPRI might be able to help here, 'but the
 
Committee believes there is likely to be a gap still unbridged between the micro- and macro
commoiiity levels in research related to national policies.
 

98. ,3ecouea of its concern at finding a solution to this dilemma the TAC considCred at
 
one time t'e possibility of establishing some specially supported institution to coordinate 
f,,d .i-rulrLte work on problems of this nature, to improve information services to policy 
m:ikern, tiI to train national ordres. However, it concluded that it was not feasibie for 
an one institute to cope with such a wide range of problems. 

99. Tis remains our opinion and the TAC feels strongly that the ultimate solution to
 
this problem lies in channelling more reaouroefn to helping the developing countries to build
 
uf t!jeir own capacity to undertake seocio-eonomio research both at the farm and at the 

policy level. This would to overcome the problems of location-specificity impeding the
 
wider application of the socti-economic work of the Centres which is a 
matter or concern to
 

te TAC. 

100. In thiu process the Internationil Centres could play ani important role tiro' g" the
 
,,c"ulopmeni. of generalized met),o'ology (e.g. 
 for the study of prodiction functions) end the
 
,onntrr:tion of' flexible models (e.g. on farming systems) capable 
 of wide adaptation by n,
tio,. I iiiitvtes; in tie trrinino of nPtional workers to use and ndertand the Hocio

economr Lectioloj nnd to enable them to cooperate in nulti-disciplinary research; and in 
t' # .nnerl:I "nd analysis of information and the dissemination of the results of' uocin
(.ononic rnnrc to other reearch workers. 1.e general trends emerging from the 'cent.ze.'
 
,,ill r "lr, :woji, mIso be of value to policy makers nutside their host country, even if
 

' ile mic-ht ),av,- more locilized applicability.
N;, conclusions 

(.) Factor-oriented reiearch 

101. 'lt*iough the TAC considers that in ths majority of cases research related to fiaotorm 
li:,) ,jtion i4 best stcdied In relation to apecifin commodities 1 it rooognizen that tVnre 

re i, iortitnt *: eptions w,ore factor-oriented research can only he undertaken meanin rfully 
Ln rp,.etior to the overall farmin eystem (or vice versa.) rather than to an individual commodity. 
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102. For example, except in monooultures, fertilizerand pesticide residues contributing 

toenvironmental pollution come from the totality of the farm and not just one enterprise. 

a need for multi-purpose threshers). Multiple cropping, aimed at high output per unit area/ 

unit time involves radically different management of production factors (22d plant breading 

and cultural concepts), than systems which depend principally on high yield per individual 

crop. Water use and management has to be related to the crop-mix as well as to the needs of 

individual crops, and insufficient research on soil/plaint/water relationships is frequently 

it oriouri obstale 'o the development of optimum production systems in irrigated areas. T
 

in thos a~close relationship between factor.-oriented research and that on intensification.
 

103. 71inre may also be cases where factor-oriented researoh is necessary to improve the 

efficiency of an input itself, e.g. the design of new types of fertilizer suited to use in 

developing countries. Such research, which may offer considerable potential for increasing 

food production, is often not commodity specific in its initial stages. This, in fact, has 

led to TAC recommending support from the CGIAR to the first major departure from the pattern 

or commodity, or commodity/system oriented International Research Centres, i.e. the Inter

. titiol.I Fertilizer Devulopment Centre (IFC). While the United States has comitted itself 

to supporting the basic research programme at Muscle Shoals, where highly sophisticated fnci

r iLiea exist, the field testing and application of the results must be done in developing 

countries with-the cooperation of International Centres and national programmes. It is thio 

:1ipect of the IFDC programme overseas that' the TAC strongly ct ds to the COGW. (22) 

a104. Although there is n wide measure of agreement that mre factor-oriented research is 

requrid, the PAC does not feel that on the whole new mechanisms are likely to be needed for 

L .s.5inle factor studies are the bansic building block& in thpodevelor.:entof science to 

Wt'ich immenon resources are being devoted throughout the world and especially in the developed 

ooimtrion. 'Mis is not an area generally neglected in any soiipne. The application of the' 

ro.ult. to individual problems at International Agricultural Re search Centres is also expnnd

in,-,nd tlierst in growing evidence of the channelling of additional resou-rcefrom other tfell

rl:ifiid ,;nd-._jaidpped institutes to help the Centres in particular factor problems. Even so 

. iii potontii.l h" inrdly been tapped, partly because the resources at the Centres themselven 

ro insffn ent to do so. Something quite exceptional would tierefor,) have to be identified 

to aListifA the etitahliahment of new capacity for research on sinrle facets of science to 

n.port th, Centres' work, beyond what is now being proposed in the case of the develo-mrnt 

t.. rlrlizorn ror tre tropics. Thie TAO has seen nothing on the horizon in this respect. 

Another instance where faotor-oriented research may be necessary is the improvement in the 

off 1oiencor of managing irrigation or rainfall crop water on the farmer's field. Studies in 

soil/plant/water relations suggest t)~at significant water savings in crop production owl 
be made through carefully controlled applications of water to the root zcne of the plants. 

Stich findings may have great implications for the future development of a high-productivity 

sAgriculture throughout the world. The TLC has given careful attention in the peat to the 
research needs of improved crop water management. The TACv's earliar reviews pointed to 
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large gains in water use efficiency that can be made by appropriate development investinentS 

in the improvement of major and minor national irrigation mystemm, gains that did not re

cruire additional researoh, merely the applioation of known technologies. However, the TAC 

is aware that limitations of crop moisture in often the major factor holding farm yields 

at low levels. For this reason, the TAC is concerned with worldwide research activities 

on water as an input to crop production. The Committee pqe partioular attention to the 

impact these activities might usefully have for the work of the international oentres and
 

the CGIAR. Should the Committee find that new research opens opportunities for further 

investigations eit. ir at existing international oentres or through other institutions, it 

will not hesitate to comment such work to the CGIAR. For the present, the TAC has urged 

all international centres to accord water management an important place on their research 

agendas. 

105. One other aspect of factor-oriented researcn that has received little considers

tion in the past is the matter of pre-harvest crop losses from large poets such as locust, 

birds and rodents. The TAO is aware of the magnitude of theme losses, but it has not 

yet given consideration as to how these losses might be reduced an a consequence of ap

propriate research. For the time being, IARC'. are encouraged to investigate protection 

from the depredations of pests as part of their general work on plant protection. But 

such work La often inadequate to the problem. The TAC rtoognizes that more specific 

research may have to be undertAken at the international centres or through separate &r

rangements with specialized institutions such an the International Centre for Insect 

Physiology and Ecology (ICIPE) in Kenya. In the course of its work ahead, the TAC will 

examine this problem in greater depth. 

VII. 	 INSTITUTIONAL CONSIDERATIONS IN DEVELOPING A GLOBAL AGRICULTURAI
 
RESEARCH SYSTm!
 

(a) Relations Between Applied and Basic Science
 

106. Consideration of faotor-oriented research leads rather naturally to the important 

issue of how advanced research in the basic sciences can be brought to bear more effectively 

on the solution of important agricultural problems, and its interaction with applied arri

cultural research made more productive. Much of the progress of agriculture in developed 

countries since 1940 has been the rosult, sometimes indirectly or almost aocidentally, of 

the application of new basic knowledge, (23), but very few developing countries have the 

capacity to undertake fundamental studies, and even the international institute. do not claim 

to be doing so. 

107. !,t first tigvt t:iie may seem irrelevant to thn nende of many dovfilopin'e r.o,,,itries, 

w ere ;ver:;Ce jields and cropping intensities are often so very far below the potentinl dern

.tr-,tu,] on woll-managed farms, due to a complex of technical, ooco-,-oconomin, and insti-

Lutional factors the nature of which varies within and between ,'ountriea, and which itself 

rt':,iroo fwurther researcih, e.g. along the line@ of XRRI'm 'oonstraints' programs. 
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108. 	 However, there are some countries ae*. rapt, Korea and parts of India, the
 

hilippines and Indonesia, where some yields and oropping intensities are high even by world
 

a w - proega s 'upe nt Ithil imitaoftheir 

Although further increases in average yields are still toohnioally feasible in these coun

tries, additional increments will tend to become progressively more costly. Further sub

ltantial progress is likely to depend on deeper knowledge of resouroe utilization to enable 

the area of cultivated land to be extended, and/or on the development of entirely new teoh

niquen of agricultu-... 

1o9. In other countries yields may be low beoause of ecological constraints which might
 

be alleviated by better understanding of the fundamenta of crop phyiolo e or because 

transport costs are too high to make the use of fertilizer economically attraotive. The 

transference of the nitrogen-fixing mechanism from legumes to cereal, could transform the 

latter ituation at one stroke and the TAC is encouraged to note the increasing volume of 

renearch in this field, and the evidence of important progress being made. (24) 

atd is 	 of110. . rO also a need to give more weight to biological methods control of pest., 

pthogena and. rodenta, as well as to new approaches to plant nutrition, including recycling 

of orgqnir huan and animal waste products and more efficient and economic methods of 'formula

tine an applyin. fertilizers. Research into methods of monitoring residues, etc., which can 

be ouily ipplied by developing countries is also needed. The fact that we have so far 

dovined no tochnoloar capable of maintaining produotiv-ity without high use of manufactured 

inptO oouotint, me thhtdnnwe should not search for on ed. ' 

111. 	 Thera nre in fact two somewhat different, but not unrelated, questions to which the 

2Sii' i1 nr'nig itself inlreapect of harnessing basic rssearoh capabilities of developed 

c:ountries mores offeotively to these purposes. The first is how to strengthen working linkages 

between International Centres and advanced soientific institutions in a way which can help 

to reduce problems impeding the impact of the more "applied" type or research conducted at 

the Controu, i.e. to work out an appropriate division of labour that helps the Centres to 

,1011c01trrltVe oilWhat they. are beat equipped to do while benefitting from outside help in break

ing:bottloncku- to ndvances in their work. Links are now beinglformed between institutes in' 

sevoral .dvop countries and the Centree on a number of agreed lines of reped International 


tearrh which ai4-,bot that such cooperation may offer grocat potential for the advancement of
 

Crivultaral science in the dev~sloping countries leading eventually to the generation of new
 
kno%,1edca and. methiodologies of wide practical value.
 

It in noteworthy that the recent Conference on resear h to meet U.S. and World Food Needs. 
referved to earlier, accorded highest priority to inoreas'ng the efficiency of energy Use, 
cu&t of 49 "research need areas"; third priority to water researchl anA fourth to probleme 
in 'plant growth Knd reproduction. These three a&"&s all have an above-arerapg oonpatn 
of baic research. 

"nturl-resouros

- r : " : !' 7 	 - , : g: : ? < :{ ': ): :/: ? "::" :. : :: 5" ? j: A 
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112. This forn of collaboration is expanding and should be enoouraged to do so; it is at 

present largely on an ad hoc basis and so far the TAC has felt that more formal and eyste

crrangement r* @i-bla-aijto areunnece sos ~ * a ithat'th6_TAC' nd_'CGIkR should b 
kept informed by the Centres of ouch linkages and their progress, and that eventually some means
 
may have to be. found to prevent the Centres being swamped by offers of cooperation from ad

vainced institution. 

113. The proposal to use ICIPE to undertake work on behalf of the Centres, with at least
 
8ome capital funding p'rom the CGIAI to equip it to do so1 has introduced a new dimension; and
 
the TAG has been grappling with the problem of devising a form of workine association between 

ILhe Centres and ICIPE which will enable it to tackle clearly identified reaearcb tasks re
1: ted to their needs in a manner which would enable progress to be monitored by the TAC with

out neoessorily involving ICIFE as a formal member of the CGIAR. 

114. It is unlikely, however, that even a greatly expandsd and coordinated effort along
 
thene linen, could provide answers to some of the more intractable problems touched on above,
 
nince t one extend beyond the mandates of the International Centres, although the work of the 

laitter migrt often be advanced by their solution. The second pertinent question is therefore 
how to orpacnize the stren~th of advanced institutions in collaborative efforts on basic re-. 
search problemr, important to the developing countries but not necessarily central to the 

specific poala of the International Centres. Work of great relevance in several fields is 
tinioubtedly g~oing on in developed countries; the trouble is that not enough is known nbout
 

it, and what rould be done, to help with its application to developing countries. All that 

co'n liv iitd with reasoneble certainty is that, neither the individual renearch efforts of 
®(vclo1r.?d co-antries, nor thteir links to the work of the International Centres,. yet amoiint 
to tlol rnyttontic: approach on a tisk force basis which might achieve a breakthrough on dif
rictil L 1piollemo by a jitdicious balance of basic and applied science. 7..e TAC'n very tenta
tive dirncuoniont; ruggest that this is an area which the CGIAR might wish to study fi'"r'icr. 

Nb Mechaniisms for 3.mplementinar international researoh prorragnmea
 

115. 7) rof~r Vine TAC ho.n adhered rather closely to supportine Centren alone the clileicAl 

*Itr~-:,,)renentniJ by 1,111 ur CI17YT, and these are still the model Whicnh ueomn moat --Pt for 

;uurnnjitdi-pi .k,,- o oriented reaearchj. Neverthelests it is undeniable t~at la-rLge multi-dieiniplinlry. 
hin~ti~itn '-rc costly to establini, Fan'run, nor Pro they necessarily the best nolutinii to nil 

24JachprobIem3, particularlj those w:ith a strong element of ,site-speciri city. nil as ledj 

to doubLri :bout continuing to add, to their number, and to a search for other inntitutionnl up

proaclpr to internationt or regional research which are cheaper and/or more flexible.
 

1/ indications of new major donors to increase the reoursshere are iNit atives by some 

available for such cooperation.
 



l 6, nere is a need for perspective in this matter. The capital and running costs of 

the Centres, although high by standards of research establishments in most developing countries, 

-pd'cutr Thy alo-compare --favourabl1.are no na 1diirably- lo6wer t h Fthoi6 irif aoedv 

botn i coot and (according to some recent economic asseamonts of the work of IRRI and CIMoYT) 

the npeed of flow of benefits, with most other form. of agriculturl inveaement. (25) where 

thin .ppeau' to offer the best institutional form TAC will continue to reooend it. 

117. A meanb of' strengthening research on problem. of wide importance whigh may provide an 

economical alternative to establishing further International Centres, but which does not ne 

ooLriLiy preclude utilizing the capabilities of existin ones, is the cooperative research 

network. Thocse can be commodity-oriented, factor-oriented, or problem oriented, either in the 

ltoclinical and aecic-economic fields or both. The approach is attractive in offering a no.ns 

or involving research institutions in both developed and developing countries, International 

-n:'it :rn poencie1universities, foundations, etc., a jointly planned efrort wit 

c.qiiL-il contn. If tie objective is well chosen, in line with a generally nccepted need of. 

rLinor erolo-itmi zone, this sense of involvement should be reflected in the interest 

or p rtirip ,nta both in the success of the programs and in the wide applioation of the re

suIte. Networks can be quite flexible in the conduct of research; provided that the plann

in-, ,oid (.oo-n are aill cooperatinE institutions do not have to contribute ex

'n to: at in 	 lOW

;inaion soiund, 

* '.l , mncinput, they rp.'s participate aiccording to their rnpabiities. Publication of 

:i, r rnoi.lt, is sbject to les restrnintRand can be more widely disneminited than those
 

fVO" i'sdlVh"l1 proviinme. , the .xternalitien of both manaemnt.
.'tional 4l. th.in e tie network 


*i iL , rinnip) nupport snake it eanier to trqnsmit ito findings to planners Rnd decision

'lowevL'r, one of Via rnrdni constraints to support to sitch protgrammes in the d*irriculty
 

o' ~~iiriga uniforsnily-high taundnrI of' technical competence withouit offendinC the national
 

.i , rptihoi Iitieo of t',e rountrie8 with weak cadres of agricultural technologists,
 

118. 	 It.is appropriate 'Jere to stress that TAC's considerstions in recommending support 

for -rriotii institittional.approaches to research have not been influenced by xrbitrary die

tinctionr orl evarnphicLal responsibilities such as "global", "inter-national'" or "regional", 

in L 4 nonnc tiiat one mi-lit appoar more valid for CCGIA7 support than another. The Committee's 

viow is that such distinctions are largely semantic and are not meaningful criteria for de

termnining support; ILCA, ILRAD, IITA, and CIAT were all established to serve specific regions 

ols' 'jilo"Ic 1 zones, even thougcs the two latter claim "global" reoponsibilities for reee'rch 

ii! orl .in 1"rop)U. Convornely oomc "reg;ional", problems may affect more human beings 0'uLn others3 

ir:c iIht Affect R widor geographical arep. 
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119. The TAC has followed three main criteria in Ading its judgements on ouch matters;
 

these 	 are, the number of people and countries which might benefitpthe technical soundness of 

it through an autonomous international 
the research proposed, and the posibility of conducting 

subject to local political constraints.and manapement are not
structure so that its content 


to periodic independent'he latter carries the implication that the programs must be subject 

review; and possibly one of the main impediments to CGIAR support for networks may be that it 

a number of countries and
 
is more difficult to ensure freedom and independence of action where 


in the case of an individual internationally-oupported resee-rch 
institutionn in invoced than 

institution.
 

Le) 3trencthening National Research Institutions 

A stronj nationol research cpalbility is essential to the ultimate success of 
invest

120. 


as well as to enabling developing countries to deal with
 ments in "international" research 


beinr touched on by the work of international institutions. The
 
localized problems not 


question of how to strengthen national research capabilities has therefore 
been in increasing
 

preoccupation of the Committee, even though it is not Its task to review or reoommend the 
i/
 

COIAR to support investment in individual 
national research progralmes.


121. The TAC views its role and that of the International Centres as an interim 
one, to
 

identify and help to fill the immediate and urgent gaps in technical knowledge affecting 
the
 

capacity of those countries can he otrengthoned
developin;:" coiintries. Unlesu the dcientific 

to enable them to move ahead, the ultimate aim of the system, of helping them to achieve 

to be for removed.self-sustainint technical and economic growth, is likely 

"i
 
However, to obtain a grasp of tie complexities of a problem involving nearly

122. 


easy, especially as there are wide differences in the rsla
hundrei| coutntries has not proved 

r 

different countries. A first step is the ontablinliment o a
 

tive' eno:trch capabilities of 


of the research inntitutions in developing

h1ettt r inform.Lini 11,',,on thie present strentgthn 


couit rie:;, nl te nntJre of their ciu'rent research programmes so trxt ;,lkn cluncifini
they be 

..Iori t .I' in terms of the level of their ability to oooperate with the Int,,rn,'tiowtl 
,nore 

;ts well ',ito utndertake independent researoh effectively; aknd an a itna of 
le:i,nrr: Centre; 

in r,,-
L-uilinC furuMinL; tn- technicatl ,..i-tance ;agencies as to their needs for investment 

n( trc) , and oven more in research training. 

for special p.irpouen related to the objocti;'ri orj_ 2ceptl ,z ,nj .,,ve to be oonuidere, 
of the Centres an in the cree of ICMI47' n 

*Inintern tion.1 przogrlrmne, w.ether of one 
MIDA.
i reoearr', network 1,,nwit', '1t core rte-,,r', linkge:i in Africa, or to buil,] 
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123. Lack of On idcquatPe data base of'this nature has constantly impeded decision-making 

by Uo. TAC,.:rind made it nacessarj to organize workshops and field missions to provide the 
minning- information. Even these, however, have found difficulty in making an adequate as
Esens(inlt of what roee'.rch is actually going on, and how -effective it is in tackling identified 

Llc.-eet.vlet~l.msin.s an-xe etxml.It_ is clear from '-ACi's dIi'scussi-ons,,,,, 
and thone of' the Bellagia meetings on strenigthening national research, that other agencies 
fa':;e :inilar- difficulties. 

124. . ~ nwas a maim reason for TAO recommending CGIAR siupport for the PAO proposal to 

esLo.ish the Current Agricultural Research Information System (CARIS) project ch aims. to 

collect ,i(i publish, initially in directory form, information on research instituions .ind 

onirrent re.,trc:, *,ro"rammes in developing countries, as well as a olassified list of their 

scientific workers... 

125. In addition to fostering cooperation between scientists and institutions in research 

and training, this should indicate to national governments and to aid agencies working with them, 

whir'e th, neud for reinforcement of their own programmes lies, or how existing resources might 
6b' rn roiipedl to work more effectively. In the last analysis this is a national decision, al

thuz,&' the International Centres and agencies like FAO can offer guidance and help through 

informiAion, traininf- and other measures designed to build national scientific skills and to 

impr'ove renearoh or-,inization and management. 

* 

S 

. 

126. . ' complementary activity which the TAC Secretariat has been requested to undertake 

i.. t devn1"lp n resister of donor activities in, or in the interest of, developing countries, 

in :inatr which can be made compatible with the CARIS directories. ihis will be b~sed on 

inorni,it, ;,ppli-1i to the 3ecrotariat by the donors, recorded on a standard format for co 

11 Li,,:: oiLa. T.,i:l Ihotld help to pinpoint rgapFs and to avoid overlapping as well -n indicating 

vi,,t donor i.oncins . re oile to do to help developing countries or International Centren in 

i-pp'irt- r'iIdu of reo-narch. The need for this will increase as the activities of developed 

country iistitutiono in support of: agriraltural research expand, and the T.d -strongly urges 
,-11 lonori: .o cooper'tte in thin endeovour. 

.* 
127. ":'n are mrjor tnsks requiring sustained effort, and while TAO hopes to h1v ta'e 

do~,r .". ;i.'101M'p:,'pine dktrin.' 1976, the first CAIS directories will not be available before 

19* "17. 'Imten 1.1-oCideruble analytical task lies ahead if the information in to e unel 
#,,ic,,:.1 to ntron Vien national research capabilities. 

* . 

128. 11e mwiilub tlirro in it ne:1 to see lihat practical steps can be taken to help national 
; '-r,0hiwtiLtutionn in the morn immediate future and in this the International Agricultural 

;o l -11", Thitrne uro already playing an important role in research, in information and the 

Of in, teriole, ,nd in training. Just how far and in wl.at directions they sllould ex

tifiii I U iuppoit, howevor, -,aS been an issue which has required very careful consideration 

.1" 1,.::iot: In vioi of its finuicial implications for the COT (e.g. in supprting proposals 

ror ,,reiona services" from the Centres, and of its inherent risks in overloiding the Centres 

with "off-camPt" activities to the possible detriment of their mission to develop new and 

outs ttinding agricultural technology. 

129. The Committee is unanimous in attaching the highest priority to helping to build 
national' roearch capabilities and the TAC has had thin as its oonstant conoern ab initio. 

It recognizes and sympathises with the dilemma faced by International Cntras in trying to 

aeuist national pro rammso which are too weak to benefit effectively from their results, 

whether this assistance is requested formally by theocountry or not. 

130. At the ame time TAC does not believe that the Cntres should or could respond 

all needs or calls for help fromcountries, sinceif they try to do so in respect of some 

the demands, on them it mi ght :be:-to i:;the detriment of .,the,,whole COIAR s:,ystem, and-,thum ul

timately to- the coountries it ait. to :bnefit. TAC has,.therefore proposed the following 

gu ideline. for oonsideration by the Consultative Orougp in respeot of the limits of the 

Centres' collaboration with and assistanetonational pro&Tauss 

to 
of 

: )i:!i::!th and:as iet~oe t <n ''io~l"pro e ,..j ,: : L'. !i.,::,wI 
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j) 	 1First and forenost the relationhiln between the Oentres and .. tiOnal nro"Mnes mm't 
be in the interests of research. The Centres must ham the means of studying the 
performance and identifying problems impeding the adoption of their improved plant 
materials or other research output, not only at experiment stations in oountries where 
these are being utilized, but also at the farm level under field conditions. This 
on-farm testing (which is distinct from extension demonstrations) is seen as the 
logical scientific end to a Centre's work and an essential feedback to their future 
programming. It should normally be conducted in cooperation with national research 
institutions, but this in no way interferes with national prerogatives to undertake 
Mich work on their own where they have trained staff to do so, nor to rele-qs varieties 
or other -oven results to their own farmers. 

ii) 	 To enable Contres to undertake such important work the provision of core staff to work 
outside the Centres on a regional basis is considered reasonable; however, their pri
m;try 	 task should be to forward the research objectives of the Centr6s. ;flile they 
may help national staff with lectures on how to demonstrate the use of their materials 
to farmers, the Centres' personnel should not accept responsibility for organizing 
demonstrations, nor for extension or supporting services. Someone else, whether FAO 
or another agency, should assist countries in this respect. ,11mihlrlj the TAC does 
riot believe that regionally posted core staff should accept rt.;ponsibilities in res
pect of advice to governments on policy and related activities of a marginal nature 
to the Centres' main research mandates. Again this does not mean that TAC winheo to 
prrfrent the Centres from undertaking or sponsoring seoco-economic research appropriate 
to the furtherance of their main objectives. 

iii) In rezrpect of training the Centres must be encouraged to train effective coll ;borators 
for their research activities, whether at their headquarters or on a docent,,'llized 
ULsis, connected with the use of their planting materiali on flarmern' fil dfi. ';hers 
training or production specialists with in countries is essential to the adoption 
of :A Ceutre'- renearch results, the Centre's role should be to help organize the train
ing- activities, but not to do the training. Neither is the administrative blu'den of 
Lakiit; 	 responsibility for extension training in a large number of countries considered 
to Lo 	 ithin the boiunds of the Centres' responsibilities. lowever it is not the 
Committee's intension to discourage production training courses or training of
 
trainers at the Centre's headauarter, where the relatively large training staffs 
can cope with such courses without interfering with the core research work. 

iv) 	 Where more than one Centre is engaged in a country in activities of a similar nature, 
sensible arrangements should be worked out for their collaboration in those aoti
vitie with an agreement amongst them as to which should take the lead. 

lIl. In order to help the Centres to avoid taking on ooitments outside their remit (e.g.
 

in extension training, seed production, economic policy guidamoe, etc.), beoause they feel that 

they 	have to fill a vacuum which may impede the acceptance of their research results, the TAC 

urges 	that other arrangements should be made to provide the necessary assistance and services 

to countries, with adequate arrangements for linkages and feedback to the Centre.3 for example, 

by FAO, or other international and bilateral agencies. Wherever sah service@ are available to 

oountries the TAC feels that it in entitled to advise the Centres to restrict their activities 

in this direction.
 

132. It may even now be legitimate to query whether the resources being devoted by FAO 

and the World Bank to the important activities of technolog transfer are adequate, or whether 

sufficient weight is being given to strengthening national research and extension services in 

the UNDP country progra ing exercises. In addition, encouragement and support should be 
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given by all donors for the building of working linkages from individual research institutes
 

in developing countries into whatever Lglobal networks exist in relation to the 1aroblems with
 

which they are oncerned. It is important that suit beia, -ang elled to international
 

-reser ,through -CoIAR-hould not--leadn to-any- out-baok-insupport -orsFAO,-ch inWold Bnk-W U -:.. 

and bilateral donors for developing national resear h oape ities indeed the tempoof finanoial 

and technical assistance might well be raised. 

133. T-iis raises a further question. How far are the results generated by international 

retleoirrn programmes being incorporated into FAOAJNDP or World Bank pro-investment or investment
 

Ji9Pojerts? Mlia IAglght not only increase the benefits but also reveal the anags o(' now tncli

nolo Zy iwlLIin -Abro.'der environment than the individual farm, andI help to devise solutionn.
 

P* ini~ ioL';er tvy, liow can one broaden and accelerate the input of research into t*,e develop

,norit p~ror.onn? CIIN,;YT "nd IP%-I 1ave attempted this in developing th)e Plan Puebl. anid 11rioag-nn V9
 
pirojne:;J with thOir ronpective host countries, but it is legitimate to question whether such
 

projects really oulit to be underttokon by the Centres themselves, -iven that their major t ;sk
 

i:' rac:nairr'i. 

134. 	 .t'niirti.oInn, An pointod out in the 1,th FAO Conference prper (26), whi:ch mnK-r, .
 

lil"1 tic for action, is a rered nepfl ('or projceotn hpol-Llnoiil. proponnl there In~i''~l~ 

;. ...... which to the. : Ik u... to velopment, and would enablc more be learned about 

,.,; 1nolo,-ical cline": nd impact policy Phe of" te(,.!nir1 


'tin .. y r.rmrr.. Tin wouold provide n important feed-back to nationpal policy makers in:i
 

-...hrriLiont1 C, treo. Ti is riot necessarily to s8uaet t.'t tie Coll't,. iV" 'oup
 

1" . kId to Flmn'ich projects, but to offer guidance to atenciei which mig't, iil to
 

i,-: rnfLtic	 tIthe of on adoption in

., 


"mfjdt nt,.1 pport their 0iu" 'or doin so. 

13. Finally, .nd thin io an isjue on whirlh the TAC was somewhlt divided rt its elevent'i 

,,,rti,,:- wirit should be the role of the CGIAR in relation to national research? 3evr.ral. .
 

'n in, rn, . well mi thn CWl fT representatives and some speakers from development agencies,
I!


were conerned at evidence of overlapping and lack of ooordination among develooment assist

acriw encion in their support to national research and development efforts. It was sug

gonted by some participants that in respect of research and related activitiesthe CGIAR
 

might servo no a meeting ground to promote coordination and as a catalyst for further action.
 

136. On the whole, however, the TAC doubts the ability of the COIAR to aot effectively 

in coordinating efforts at the national level. It feel@ that experienoe in trying to imp'ove 

coordination in country programmes shows that this must be done locally, since countries 

vary so greatly in their mechainisms for coordination, and that this probably lies outside 

the competence of this Consultative Group. While studying the prooeusl. by which research 

reoults are taken up by farmrn, TIC has been acutely aware of the many onstraints imposed 

byfactor such as fertilizer supply, seed supply, storage and transport which are outside,: 

Lhe remit of COIAR. The formation of the CUFPI and IAD offer hopeful opportunities to re

move thene' constraints. It is suggested that any distraction of CUF'PI from such major tasks 
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by' attention to agricultural research matters would needlessly overlo.p the work of CGIfL.
 

Provision of capital for financing of research in individual countries has been particularly
 

the c:hosen field of bilateral aid and should continue to be so, but more use should be made
 

of tho established FAO network in identifying needs and coordinating aid.
 

VII. CONCLUDING CONSIDERATIONS
 

137. The TAC is very conscious that the resources of the CGIAR are limited, and this is
 

why it has ;Lttached so much importance to definin C a framework of priorities. Nevertheless,
 

it will be seen fr,-i this paper that there are important fields of research, some new and
 

some 
to which the CGIAR is already giving support, for which the TAC may be recommending re

inforcement over time. 'Jhile it is not possible at this moment to forecast exactly what
 

form these will take or their cost, the OGIAR can be assured that the TAC will, as always,
 

exercise the utmost care in submitting any new proposals for its consideration.
 

138. A major reason for caution is that most proposals for international support to re

search or related activities ca.'ry not merely implications for capital expenditures (which
 

experience has shown can be very heavy), but also long-term oomitmento to support recurrent
 

operating expenses. The TAC has been concerned at the difficulties experienced by the
 

GG Secretariat in ensuring a smooth cash flow to the International Centre., aM has noted
 

with satisfaction the improvements made in this rumpeot. However it wishes t9 emphasize that
 

once resources are committed to a programs there must be a "easonablo aaeurano of continu

ity of funding from donors as long as there remains a resonable prcincot of a suooessful 

outcome to the research.
 

139. Since the TAC was first established there have been significant ohanges in the
 

orientation of its work. Initially it devoted most of its time to ex&mining new pronosals,
 

mainly related to staple food crops and ruminant livestock, while itt actions in rela.ion to
 

the existing International Centres were mainly confined to lookine at proposals for annual 

additions to their programmes. The only major new programs at an existing Centre in which 

the TAC played a significant role was the cropping systems development at IRRI. 

140. An important shift in emphasis resulted from the Bell Committee'a recommendation,
 

accepted } the COGIAR, that the TAC should undertake quinquennial reviews of the entire pro

gramme or' each Centre, its balance, orientation and future objectives. In parallel there has 

been a trend towards widening the horizons of TAC in respect of some activities which were 

not initially treated as first priority. This has mainly been the result of progress made 

by the CGIAR in supporting the most immediate irperatives, but it has also reflected the 

evolution of TAC's thinking in the light of its experience and a feed-in of information on 

needs of developing countries from FAO and other sources, inoludinM the rapresentative, of 

developing re,;ions on the C'SIAR. To lisoriminate between gaps and prioritieu for intrnintionul 

,ipport to rocerch if the more obvious needs are covered will require oontinuing rigoruus 

scn'utiky on tho part of the TAO. 
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on the TAC by the CGIAR, there are
 
Denpito the increased responsibilities placed141. 

a matter for concern. These 
two stRpecti of the operations of the overall system which remain 

of the IAICs; and core and specially-funded activities 
are first the relationship between the 

secondly the absence of any reCular mechanism for periodic review 
and evaluation of the total 

bhl;ncn or the CGIAR operations. 

are not un-related, since the bilateral addition of 
specially-funded opera

142. 	 The two 


to Centres programmes inevitably swells their headquarters 
needs for technical and ad

tionu 


causing i somewhat insiduous expansion of the whole system
minintraitive supervisory staff, thus 

thnt te lack 
Bin(-, 	 ., ch ititi, te oper;ttes independently in this respect. The TAC has felt 

CCIAR 	 over this aspect of the Centre.' programme- represents serious weak
of coiiLntrol or the 

a 

the essential role that specially-funded
neas in its overall mwangement, and while reoogniming 

Centres' core researoh efforts, 
programes have played in disseminating the results of the 

annual review.
would 	hope that a means might be found of bringing theme under 

The wider issue of how to review the entire CGAR system 	
periodically remains. Shifts 

143. 

flexibility to ac

between and within priorities must be anticipated, and in order to maintain 

always adding to the overall financial commitments of 
commodate new research thrusts without 

in research and to encourage
Bs well a8 lo avoid the risk of petrification inherentthn COIAR 


com
rew growth, pruning may sometimes be necessary. This is 	 another matter the COIAR review 

given this role it would represent
mittee will no doubt be examining. If the TAC should be 

the implioain to the determination of priorities, 
a further stage in its evolution relation 

study.
tiona 	 of which for its structure and other functions would require most careful 
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STATISTICAL AMEX
 



LA;,'D A - A " ..... -C 
..
 

*
 

Ha x 1O3 
 Metric 
 mcal x 10"
 

Tons x 10 

Total Cereals 6[t 73.5 1 208 38.4 4 210 74.5 
Wheat 211 22.2 318 10.1 1 062 18.8 
Rice 134 14.1 307 9.8 1 108 19.6 
Coarse Grains 353 37.2 583 18.5 2 040 36.1 
Maize 108 11.3 260 8.3 910 16.1 
Millet-Sorghum 71 7.5 64 2.0 225 4.0 
Other 174 13.4 259 8.2 905 16.0 

Roots and Tubers 49 5.2 551 17-5 496 8.8 
Sugar Crops 19 2.0 814 25.9 285 5.0 
Pulses and Nuts 60 6.3 43 1.4 147 2.6 
Oilseeds 102 10.8 105 3.4 390 6.9 
Vegetables 7 0.7 220 7.0 48 0.9 

Fruits 14 1.5 204 6.5 76 1.3 

TOTAL 949 100.0 3 145 100.0 5 652 100.0 

Source: Researh to meet U.S. and World Food Needs, 'Iol. II (Reference 5). 

I/ It should be notel that the area figures shown here are generally lower than thosecompiled from FAC, statistics in Table 2. This mao' be because this table does not include some 
centrally planined economies. 
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TAMI, A. 10:GONAL I)I;TRIDUTION OF VALUE OF AGRICUL'URAL PRODUCTS IN DEVEIMNO COUNTHIE J/ AS IW M. TOTAL 

VALUE j IN (a) DEVELOPINO COMwRIFs, (b) TME WOLDJ 

AFRICA REOION LATIN AXERICA NEAR L&BT PAN FAST TOTAL IN UW7tOPI NO 

(T3W () (aN (b)% (i b = () 
owon TOTAL 

ALTCI.WAIZ 
,,it 

Ikice, paddy 
17 

8.6 
6.5 
3.1 

16. 
22.1 

2.6 
1 1 
1.7 
k.) 
1." 

15.9 
18.6 
4.1 
)1.3 
9.8 

4.9 
3.7 
2.5 

12.1 
0.8 

11.4 
32.9 
2.5 
8.4 

37.3 

3.5 
6.6 
1.3 
2.0 
2.9 

64.1 
42.0 
89.? 
.-

10.8 

19.8 
8.4 

47.7 
5.6
2.4 

30.8 
20.0 
53.2 
23.6 
7.8 

t:411,,t 11.1 12. 8 2.1 0.9 11.2 4.6 55.5 2?.8 41.1 

,n hmtu 
th 

0.1 
9.6 

12. 
.4 

35.8 
271 

22.5 
2.3 

10.1 
30.8 

6.9 
,.6 

A1.1 
2.b 

21.1 
0.2 

62.'[ 

8.5 

10TAJ, NOt. A 'I Tf6 I 57.3 
I'otiltoe 10. 
w,., pnttn.'l 40.1 

16.4 
1.2
4.9 

17.6 
43.5 
20.2 

5.0 
4.9
2.5 

5.6 
22.7

2.2 

1.6 
2.5
0.3 

18.6 
23.3
34.0 

5.3 
;,.6
4.2 

28.6 

11.2 
12.3 

68. *1 6;. 11.6 10.5 1.0 0.9 18.t 16. A 90.6 

Y..mflnd t,,rn 96.. ')4., 
11..2A. 

1.0 
22.2 

1.0 
21.6 

0.4 
-

0.4 
-

0.0.3 
I. 42. 

97.8 
97.3 

I A I F;H1.. 2I., . 21.4 9.b 11.1 5.0 16.7 '0.1 44.7 

V. ;',iP. . (m(;r1,,t) 1,.9 4.1 16.1 4.9 19.0 5.1 40.' 1.) 26.8 

,rA. IvIrIjIT
t;,i its r, , 

i b . 
1.'.91 . 

33.34 2 .0 
11.711 .2 

15.919.2 
6.65 .1 

V1.4 1.2f'-'.O 
1.226 .6 

.' i 

'Irp,. i 
lUI uinji 

.,,h 

I 
ni. L 1.8 

.. 
. 

0.2 
7.3 
J.0 

33.1 
30.4 

40.? 

4.4 
25.7 
38.0 

55.6 
9.1 

1.2 

6.9 
7.7 
1.1 

49.1 
39.9' 

1.3.B'1. 
41.5 
3t,. 

13.3 
84., 
93.2 

'[I'AI Oil, ,A 16.7 
o.') 

9.4 
0.1 

2 . 
80.2 

8.3 
8.9) 

13.3 
0.6 

4.3 
0.1 

4 . 
18. % 

1 .) 
I. 

32.1 
10.6 

r r0drut tO.0 11.8 7.0 4.2 12.0 7.2 ,0. WO.2 59.4 

1;01 ton 
Oth," 

e..I 9.1 
19.0 

3.8 
6.3 

21.6 
21.3 

11.5 
8.9 

75-7 
14.0 

10-7 
5.9 

37.1, 
48.O 0 

1,.7 
20.2: 

4197 
42.0 

lIGAH, c,-trit. r,,w 9.8 4.0 53.9 21.8 6.7 2.7 24.0 11.4 40.5 

")TAI FY(MOG 
Luff,. 
non, 
I'.,' 

37.1 
40.9 
71.6 
15.0 

32.3 
40.4 
71.6 
10.3 

28.3 
46.0 
23.7 

1.'1 

24.6 
45.9 
23.7 
1.2 

2.2 
0.2 

-
6.4 

1.9 
0.2 

-
4.4 

31.6 
12.5 
2.0 

76.9 

27.') 
12.' 
2.0 
52.7 

87.0 
99.8 
00.0 
66.6 

CIiH::;)Cotton (lint) 
ntherm 

7.9 
12.3 

2.4 
3.6 

32.8 
5.8 

10.0 
1.7 

28.5 
30.8 

8.7 
9.0 

30.1 
51.1 

9.4 
14.9 

30.5 
29.2 

lol,Arro 11.7 2.9 29.9 6.5 17.0 3.7 41.4 9.0 21.7 

Naturl rubber 6.6 6.6 0.8 0.8 - - 92. 92. 1 100.0 

L,?'ILI V1'7'0 
4tt;.& huffnloon 

:.h,-,'uili gnnts 
P' 
i'nultrv 

13.9 
12.5 
25.3 
6.8 
17.8 

1.9 
2.3 
9.3 
0.4 
2. ± 

55.2 
65.2 
14.7 
52.3 
51.5 

7.6 
11.8 
5.4 
2.9 
7.8 

10.9 
8.2 
43.3 
0.8 
8.5 

1.5 
1.5 
16.o 

-
1.3 

1' .1 
14.0 
16.1 
J'.' 
22.2 

P'.7 
;'.5 
,.1 
2.2 
t.4 

13.7 
18.1 
36.3 

5.6 
15.2 

rt1T.L,[V,;,X2C 
1 

PFIDDUCT' 10.1 
10.0 

1. 
1.9 

I 34.7 
27.8 

5.9 
5.3 

18.0 
19.4 

3.1 
3..7 

3.1 
4.2.1 

6.3 
[.;, 

17 0 
19.1 

,'A1,ALl c} Z 
hAL'ALLL1VZ,7%C 

15.I) 
117 

" . 20.5 
43.6 

6.7 
.6i 

12.8 4. 50" 
29.5 

16.5 
4.6 

32.7 
15.4 

OI*YrAL Pf()D1Jr.'Flff 1'.1 4.0 25.2 6.7 13.2 3.5 46.1 12.3 26.6 

;/.j,'u, Plann,d F;conomies
lnR Asianr Centrall, 
V ,lues trpreese,l in trme of reKgional wheat-baed prioe relatives oopile d from avra 

ntionnl producer prices in 1961-65 

Notei Sourcp of data FAO Production Yearbook 1974 
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TABLE 4
 

INDEX OF WORLD FOOD SECURITY, 1961-76
 

oar Renorv Stocks Grain Equivalent Total Reserves Reserves as Days
 
of Grain i/ of Idled U.S. of Annual Grain
 

Cropland Consumption
 

(Million Metric Tons)
 

11),1 163 68 	 231 105
 
1 );) 176 81 	 257 105
1 , 1 149 70 219 95
 

i,4 153 70 223 87
 

.'1 147 71 218 91
 
1 t 151 78 229 84
 
'YI 11Wi 51 166 59
 
1 ,4 144 61 205 71
 

73 232 	 85
 

I0188 71 259 89
 
L! 16R 41 209 71
 
11i;13o 78 208 69
 
" 148 24 172 55
 
,111 103 0 108 33
 

1-1) 111 0 i11 35
 
I1,1( 1o 0 100 31
 

:;lworce: 	 llanodl on U.S. Department of Ariculture data and author's estimates 
(Ioference 8). 

V 	 Haued on carry-over stocks of grain at beginning of crop year in individual 
countries for year shown. The USDA has recently expanded the coverage of 
roserve stocks to inolude importing as woll a exporting countries; thus 
the reserve levels are slightly higher than those heretofore published. 

Preliminary estimates by USDA.
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TABLE I 

OBJECTIVES OF LAND AND WATER DEVELOPMENT UP TO 1985 

Renovation and Area to be 
Repion Improvement of Covered by Development of
 

Existing Irriga,- New Irriga- New Land 
tion Areas tion
 

(Million hectares) 

Par East 28 15 24 

Near East 12 3 10 

Africa 1 1 34
 

Latin America 5 4 85 

TOTAL 46 23 153
 

Source: Tho World Food Problem; Proposals for National and International Action, FAO,
 
1074. 

TABLE 8
 

AVERAGE "WORLD" YIELDS 1970/72 (MT/HA) AND 

GROWTH OF YIELD (%CCMPOUND) 1961/65-1970/72; 

SIX MAJOR CEREAL AND LEGUME SPECIES 

Averag-e Growth Average Growth 
rereals Yield of Yield Legumes Yield of Yield 

Wheat 1.63 3.6 Soya 1.35 2.0 

Barley 1.79 3.0 Chiokpea 0.66 1.3 

Mai7e 2.10 2.4 Beans (Phaseolus) 0.48 1.0 

.orfhumn 1.17 2.3 Pigeon Pea 0.68 0.4 

Millet 0.66 2.0 Groundnut 0.89 0.3 

Ico 2.25 1.1 Cowpea o.24 -2.0 

Tourco: I'AO Production Yearbook, Vol. 25, 1972. 



_________ ___________________ 

T!a):Sae L7V2TCK 5UVB3S ': Ic: I. 137" 

S - / Near L- Sub- As . an Total Total Total 
4' -a  -ant !-r as k r Total Centrally LDC 'Developed, World 

SI P torth! P1aleI Countries!tan LDCCentral IdI a Econonies
 

Africa) 
 and 
~~~~Pakist an) 

Hormse G 2 2 v7 1 929 23 191 1 48 
r 

1 30C 31 31 9 194 40505 
___ 

23 500 64 005 

Mules 33 2 131 594 9 328 20 119 12 22513 796 879 14 675 

Asses 1 608 9 054 6719 8768 21 39 722 2362 42 084 

Cattle 76 374 61 156 26 149 256 285 61 892 
 I 193 054 675 450 67 388 742 838 436 029 1 178 867 

Buffaloes - 2 150 1 826 157 23 417 70 199 97 749 31 693 129 442 870 130 312 

Camels 399 9 011 944 - - 1 957 12 311 687 12 998 257 13 255
 

Pigs 
 5 989 143 231 , 70 719 31 317 6 990 116 827 248 684 365 511 305 147 670 658 

Sheep 33 248 84 521 121 275 124 390 6 688 58 072 428 224 87 248 515 472 517 472 1 032 668 

Goat 55 021 57 717 49 951 40 949 25 284 81 749 310 788 63 859 374 647 23 270 397 917
 

Wates
 

North-Central
N Africa: Algeria, Chad, Ethiopia, Mali, Mauritania, Morocco, Niger,
Somalia, Spanish Sahara, Tunisia (Africa), Egypt, Libyan Arab Republic, Sudan (Near East). 

2/ Zrmluding "Near East" African oountries shown under l/.Inoludes "O+thers-. 

V Total Develuped Countries : Developed Countries + European CPE + USSR. 

Source: FAO Production Yearbook 1974, Vol. 28-2, 1975.
 



SxR7 ) 

( percent) 

kL:.aqtock Afric t 

TA3Lq ( PRA2 CE 0? L.rTgSfx-: Ly ?.-xI3 7:: 197. 1, 

'ort ';e Larti n Far East India 3ub.- Asian Total Tctalwithout Central Dist 2' America with)ut and Total CPE LDC developei

North- .frica ./ India ' Pakistan LDC 3/ countries 4/
Central 
 Pakistan
 
Africa
 

'orses 1.0 4.3 3.0 36.A 2.3 2.0 48.9 14.4 63.3 36.7
 

Mules - 14.6 
 4.0 63.7 1.0 83.3 10.7 94.0 6.0
 

Asses 3- 21-5 16.0 
 20.8  4.5 66.6 27.8 94.4 5.6
 
Cattle 6.5 5.2 
 2.2 21.7 5-3 16.4 57. 3 5.7 63.0 37.0
 

!luftaloes - 1.6 1.4 
 0.1 18.0 53.9 75.0 24.9 99.3 0.7
 

Camels 3.0 68.0 
 7.0 - 14.8 92.8 5.2 98.0 2.0
 
Pigs 0.9 
 - - 10.5 4.7 1.0 17. 4 37.1 54.5 45-5
 

Sheep 3-2 8.2 11.8 12.0 0-6 5.6 
 414 8.5 49.9 50.1
 
Coate 13-8 14-5 12.6 
 10.3 6-4 20.5 78.1 16.0 94.1 5-9 

l/ r-orth-Central Afric.-a: Plgeria, Chad, Ethiopia, Mali, Mauritania, Morocco, Niger, Somalia, Spanish 
Sahara, Tunisia (Africa), Eqpt, Libyan Arab Republic, Sudan (Near East). 

2_/ Excluding "Near East" African countries shown under I/ 

3; Includes "others".
 
I/ Iotal Developed Cou-tries: Developed Countries + Furopean (?SE + USSR. 

Source: FAO Production Yearbook 1974, Vol. 23-2, 1975.
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Figure 1 

The contribution of commodity groups 
tw the total value of the RNR sector of 
LDC's-1970. 
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Figure 2 

The relative economic importance of the 
commodities discussed inthe study 
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Figure 3 

The proportion of the total value of each 
commodity group added post-harvest 
within LDC's-1970. 
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